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~ CITY OF COLUMBIA CONTRACT #157/2016 

FOR THE INSTALLATION OF PARKING GATE ARMS AND RELATED EQUIPMENT 

THIS CONTRACT (hereinafter "Contract") by and between the City of Columbia, 
Missouri, a municipal corporation (hereinafter called "City" or "Customer"), and HUB 
Parking Technology USA Inc., a corporation organized in the State of Delaware 
and with authority to transact business within the State of Missouri (hereinafter called 
"Contractor" or "HUB"), is made and entered into on the date of the last signatory noted 
below (hereinafter "Effective Date"). City and Contractor are each individually referred 
to herein as a "Party" and collectively as the "Parties". 

WHEREAS, City has a need for construction of the Project as defined herein and 
further described in the Bid Documents, Scope of Work, Plans/Shop Drawings and 
Project Specifications set forth herein and other Contract Documents; and 

WHEREAS, in response to City's competitive solicitation, Contractor has 
submitted a proposal dated October 21, 2016, with revised pricing dated May 12, 
2017 for the Project, which is attached as Exhibit L; and 

WHEREAS, City has selected Contractor based upon Contractor's 
representations that Contractor is qualified to complete the Project in accordance with 
the terms of this Contract. 

NOW, THEREFORE, in consideration of the mutual covenants herein set forth, 
the Parties agree as follows: 

1. DEFINITIONS: 

a. "As directed", "as required", "as permitted", "acceptable to" and words of 
like import shall mean that the direction, requirement, or permission of the 
Engineer is intended. 

b. "City" shall mean the City of Columbia, Missouri, a municipal corporation 
acting through its authorized City officials, or appointed representatives. 

c. "Contract" or "Contract Documents" shall mean this document and all 
exhibits and attachments. 

d. "Contract Amount" or "Contract Price" shall mean the amount set forth in 
Section 3 of this Contract. The Contract Amount shall include all costs, 
permit fees, profit, overhead, expenses, taxes and compensation of every 
kind related to the Work. 
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e. "Contractor" shall mean the Party having entered into the Contract to 
perform the work herein specified. Contractor is the Party identified as 
Contractor in the first paragraph of the Contract. 

f. "Effective Date" shall be the date of the last signatory to this Contract. 

g. "Engineer" shall mean the Director or the authorized representative or 
designated project manager of the City's Department for whom the work is 
to be performed. If applicable, the project manager for this Project shall 
be identified in subparagraph k of this Section. 

h. "Final Acceptance" shall mean a written notice from the Engineer notifying 
Contractor that construction has been satisfactorily completed and 
accepted. The written notice will follow the pre-final and final inspection 
reports and submission of all affidavits and paperwork required herein. 

i. "Or Equal" is not intended to impose limitations preventing the free 
exercise of the Contractor's skill or to exclude products, which are 
satisfactory. Materials and workmanship shall be of the best of their 
respective kinds. Trade or manufacturer's names where used in these 
specifications are intended to establish standards of workmanship and 
materials. Any article or material equaling the standard may be used in 
place of that mentioned by the specifications, provided that the material or 
article proposed is submitted to and approved, in writing, by the Engineer. 
No substitution shall be made unless this definite approval has been 
obtained from the City. 

j. "Project" shall mean the building, facility, and/or other improvements for 
which Contractor is to provide Work under this Contract. It may also 
include construction by City or others. The Project for this Contract is 
described as the installation of parking gate arms and related 
equipment in the City's parking garages. 

k. "Project Manager" shall be the following project manager designated by 
the City of Columbia to manage the Project on behalf of City (none if left 
blank): Drew Brooks. 

I. "RFP" shall mean the Request for Proposals issued by the City of 
Columbia in connection with the Work for the Project. The term RFP shall 
include and mean RFQ and Request for Quotes or Quotations when the 
bid documents utilize the term RFQ as opposed to RFP. 

m. "Work" of Contractor or subcontractor includes all items, including but not 
limited to, transportation of materials and supplies to or from the location 
of the Project, supervision, management, labor, services, materials, tools, 
equipment, and supplies whatsoever required to complete the Scope of 
Work, Plans and Project Specifications as set forth in the Contract 
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Documents, subject to additions, deletions and other changes as provided 
for in the Contract. 

2. SCOPE OF WORK, PLANS AND PROJECT SPECIFICATIONS: Contractor 
agrees to perform the Work in a good and workmanlike manner according to the 
specifications and plans set forth herein and in accordance with Contractor's 
proposal and revised pricing which is attached as Exhibit L. 

Contractor shall be responsible and agrees to perform all work according to the 
specifications, plans, material standards, mobilization, setup and construction 
standards, procedures and quality standards set forth in the Contract 
Documents. 

If the Project involves the installation or provision of equipment or goods with 
manufacturer's warranties, Contractor shall transfer the manufacturer's warranty 
to the City. Contractor further warrants and certifies that any manufacturer's 
warranty may be transferred to the City. If the Project involves installation of 
manufactured goods or equipment with manufacturer's warranties, Contractor 
shall not install the equipment or goods in a manner that voids or limits the 
original manufacturer's warranty. Unless otherwise directed in writing by City or 
specifically stated in the Project Specifications, Plans and Scope of Work, 
Contractor shall install the equipment or goods in the manner set forth by the 
manufacturer. 

3. CONTRACT AMOUNT: City shall pay Contractor nine hundred seventeen 
thousand, five hundred and forty-four dollars and thirty-three cents 
($917,544.33) for Contractor's completion of the Project in accordance with the 
requirements and terms and conditions set forth in this Contract. 

Payment of the Contract Amount shall be full compensation for all labor, 
services, materials, supplies, tools, equipment, supervision, management, and 
anything else necessary to complete the respective items in place, in full 
compliance with all requirements set forth in the Contract Documents. All costs, 
permit fees, profit, overhead, expenses, taxes, and compensation of every kind 
related to the Work are included in the Contract Amount. No labor, services, 
materials, supplies, tools, equipment, supervision, management, or anything else 
required by the Contract Documents for the proper and successful completion of 
the Work shall be paid for outside of or in addition to the Contract Amount. The 
Work set forth in the Contract Amount shall be itemized in Contractor's Proposal 
and Pricing. All Work not specifically set forth in Contractor's Proposal and 
Pricing as a separate pay item is a subsidiary obligation of Contractor, and all 
costs, permit fees, profit, overhead, expenses, taxes and compensation of every 
kind in connection therewith are included in the Contract Amount set forth in 
Contractor's Proposal and Pricing. 
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4. COMPLETION TIME: Contractor will start work promptly, after receipt of a Notice 
to Proceed and complete the Work three hundred sixty-five (365) calendar 
days from the date of the Notice to Proceed. It is expressly understood and 
agreed, by and between Contractor and City, that the contract time to complete 
the Work described herein is a reasonable time, taking into consideration the 
average climatic and economic conditions and other factors prevailing in the 
locality of the Work. No extensions will be granted except in case of additional 
work requested by City under Change Order. 

5. Reserved. 

6. BONDING: When Contractor delivers this Contract, executed, to the City, each 
bound Contract shall be accompanied by an original executed Performance Bond 
and Labor and Material Payment Bond, on forms provided by City. Bonds shall 
be written by a company approved by City, each in an amount of one hundred 
percent (100%) of the Contract Price, guaranteeing complete and faithful 
performance of the Contract and payment of all bills of whatever nature which 
could become a lien against property and guaranteeing replacement of defective 
materials and workmanship for a period of one (1) year after completion of the 
Work and Final Acceptance. Contractor's Performance Bond is attached as 
Exhibit D. Contractor's Labor and Material Payment Bond is attached as Exhibit 
E. 

7. CONTRACTOR'S INSURANCE: Contractor shall maintain, on a primary basis 
and at its sole expense, at all times during the life of this Contract the following 
insurance coverages, limits, including endorsements described herein. The 
requirements contained herein, as well as City's review or acceptance of 
insurance maintained by Contractor is not intended to, and shall not in any 
manner limit or qualify the liabilities or obligations assumed by Contractor under 
this Contract. Coverage to be provided as follows by a carrier with A.M. Best 
minimum rating of A- VIII. 

a. Workers' Compensation & Employers Liability. Contractor shall maintain 
Workers' Compensation insurance coverage in accordance with Missouri 
Revised Statutes or provide evidence of monopolistic state coverage with 
the following limits: $500,000 policy limit for each accident, $500,000 
policy limit for each disease claim, and $500,000 for each employee with a 
disease claim. 

b. Commercial General Liability. Contractor shall maintain Commercial 
General Liability at a limit of not less than $2,000,000 Each Occurrence, 
$3,000,000 Annual Aggregate. 

c. Coverage shall not contain any endorsement(s) excluding nor limiting 
Product/Completed Operations, Contractual Liability or Cross Liability. 
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d. Business Auto Liability. Contractor shall maintain Business Automobile 
Liability at a limit not less than $2,000,000 Each Occurrence. Coverage 
shall include liability for Owned, Non-Owned & Hired automobiles. In the 
event Contractor does not own automobiles, Contractor agrees to 
maintain coverage for Hired & Non-Owned Auto Liability, which may be 
satisfied by way of endorsement to the Commercial General Liability policy 
or separate Business Auto Liability policy. 

e. Contractor may satisfy the minimum liability limits required for Commercial 
General Liability or Business Auto Liability under an Umbrella or Excess 
Liability policy. There is no minimum per occurrence limit of liability under 
the Umbrella or Excess Liability; however, the Annual Aggregate limit shall 
not be less than the highest "Each Occurrence" limit for either Commercial 
General Liability or Business Auto Liability. Contractor agrees to endorse 
City as an Additional Insured on the Umbrella or Excess Liability, unless 
the Certificate of Insurance state the Umbrella or Excess Liability provides 
coverage on a "Follow-Form" basis. 

f. The City of Columbia, its elected officials and employees are to be 
Additional Insureds with respect to the Project to which these insurance 
requirements pertain. A certificate of insurance evidencing all coverage 
required is to be provided at least ten (10) days prior to the Effective Date 
of this Contract between Contractor and City. Contractor is required to 
maintain coverages as stated and required to notify City of a Carrier 
change or cancellation within two (2) business days. City reserves the 
right to request a copy of the policy. Contractor's insurance certificate 
shall be attached as Exhibit F. 

g. The Parties hereto understand and agree that City is relying on, and does 
not waive or intend to waive by any provision of this Contract, any 
monetary limitations or any other rights, immunities, and protections 
provided by the State of Missouri, as from time to time amended, or 
otherwise available to City, or its elected officials or employees. 

h. Failure to maintain the required insurance in force may be cause for 
termination of this Contract. In the event Contractor fails to maintain and 
keep in force the required insurance or to obtain coverage from its 
subcontractors, City shall have the right to cancel and terminate this 
Contract without notice. 

i. The insurance required by the provisions of this article is required in the 
public interest and City does not assume any liability for acts of Contractor 
and/or their employees and/or their subcontractors in the performance of 
this Contract. 

8. HOLD HARMLESS AGREEMENT: To the fullest extent not prohibited by law, 
Contractor shall indemnify and hold harmless the City of Columbia, its directors, 
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officers, agents, and employees from and against all claims, damages, losses, 
and expenses (including but not limited to attorney's fees) arising by reason of 
any act or failure to act, negligent or otherwise, of Contractor, of any 
subcontractor (meaning anyone, including but not limited to consultants having a 
contract with Contractor or a subcontractor for part of the services), of anyone 
directly or indirectly employed by Contractor or by any subcontractor, or of 
anyone for whose acts Contractor or its subcontractor may be liable, in 
connection with providing these services. This provision does not, however, 
require Contractor to indemnify, hold harmless, or defend the City of Columbia 
from its own negligence. 

9. PERMITS: Contractor shall secure all necessary licenses and permits before 
beginning work, keep necessary records as required, and do all work in such 
manner as to comply with all ordinances and laws of the City, County, State, and 
Nation as apply to the work herein outlined. 

10. PAYMENTS: Contractor will be allowed payment in accordance with the 
following schedule, less any offsets or deductions authorized in this Contract or 
otherwise authorized by law. This section describes the method of payment only 
and does not alter the Contract Amount established in Section 3, above. 

a. First payment of forty percent (40%) of the Contract Amount shall be paid 
by the City to the Contractor with the City's written Notice to Proceed. 

b. Second payment of fifty percent (50%) of the Contract Amount shall be 
paid by the City to Contractor within fifteen (15) days of the City's 
acceptance of the equipment delivery to the City of Columbia. 

c. Third payment of five percent (5%) of the Contract Amount shall be paid 
by the City to Contractor within fifteen (15) days of completion of Project 
installation by Contractor. 

d. Fourth and final payment of the remaining five percent (5%) upon final 
acceptance of the completed Project by the City. 

Not later than thirty (30) days after final tests and acceptance, City will 
make final payment of the retained five percent (5%). If, for any reason, 
City should delay testing and acceptance, then final payment shall be due 
and payable sixty (60) days after completion of all items of this Contract 
unless such tests and acceptance is delayed or withheld due to defective 
equipment or improper operation of the equipment supplied by Contractor. 

e. Contractor shall, by affidavit, certify to the Engineer that all bills and claims 
properly due and chargeable against the Work have been satisfied and 
that Contractor has complied with the laws relating to the payment of 
prevailing wage rates and that Contractor shall release the City of 
Columbia from all further claims, which certificate must bear the written 
endorsement of the Surety on the bond. Contractor shall complete and 
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submit Contractor's Affidavit for Final Payment as set forth in Exhibit G to 
City along with any and all other completed affidavits and forms set forth in 
this Contract with Contractor's request for final payment. The acceptance 
by Contractor of the final payment shall constitute a release and waiver of 
any and all rights and privileges under the terms of this Contract; further, 
the acceptance by Contractor of final payment shall relieve City from any 
and all claims or liabilities on the part of City relating to or connected with 
this Contract. 

f. The cost of all legal publications, engineering costs, and other costs 
incidental to the proper consummation of this Contract will be paid by 
Contractor, and the total amount of such costs will be included in the total 
cost of the Work. 

g. Contractor shall pay: 

For all transportation and utility service not later than the 20th day of the 
calendar month following that in which the services are rendered. 

For all materials, tools, and other expendable equipment to the extent of 
ninety-five percent (95%) of the cost thereof, not later than the 20th day of 
the calendar month following that in which such materials, tools, and 
equipment are delivered at the site of the Project, and the balance of the 
cost thereof not later than the 30th day following the completion of that part 
of the work in or on which such materials, tools, and equipment are 
incorporated or used. 

To each of his subcontractors, not later than the 5th day following each 
payment to Contractor, the respective amounts allowed Contractor on 
account of the work performed by his subcontractor, to the extent of each 
subcontractor's interest therein. 

h. City may offset or deduct any amounts Contractor owes to City from the 
final payment. City may withhold final or any other payment to Contractor 
on any reasonable basis, including but not limited to the following: 

1. Unsatisfactory job progress; 

2. Defective Work; 

3. Failure to make payments to subcontractors or suppliers; 

4. Reasonable evidence that all Work or the Project cannot be 
completed for the unpaid balance of this Contract Amount; 

5. Damage by Contractor or subcontractors or suppliers to property of 
City or others; 

6. Contractor's breach of this Contract; or 
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7. Contractor's failure to provide requested documentation. 

i. Contractor shall, at the request of City, furnish satisfactory evidence that 
all obligations to subcontractors, laborers, workmen, mechanics, 
materialmen and furnishers of machinery and parts thereof, equipment, 
tools and all supplies incurred in the furtherance of the performance of the 
Work have been paid, discharged or waived. If Contractor does not pay 
subcontractors or suppliers for labor and/or material properly provided, 
City may, but shall not be required to, pay subcontractors and suppliers 
directly. Any payments made to subcontractors and suppliers shall be 
charged against the Contract Amount. City shall not be liable to Contractor 
for any such payments made in good faith. This provision shall not confer 
any right upon any subcontractor or supplier to seek payment directly from 
City. 

11. EXTRA WORK AND CHANGES: If any extra work is to be done for which there 
is no quantity and price included in the Contract, or any change in the plans and 
specifications is deemed necessary by City, City may issue to Contractor a 
written change order or contract amendment directing that such extra work be 
done or that such change be made, and this Contract shall be modified 
accordingly. Extra work shall be done in accordance with the specifications. 
Compensation to Contractor will be calculated as an addition to or deduction 
from the Contract Amount, based upon such written terms as may be established 
between the Parties either: 

a. By an acceptable lump sum proposal of Contractor; or 

b. By unit price of the original bid or acceptable unit price for which there is 
no unit price in the original bid, and a not to exceed amount; or 

c. On a cost-plus limited basis not to exceed a specified limit. 

Where such prices or sums cannot be agreed upon, the work shall be done upon 
a force account basis if so ordered by the Engineer. 

11.1 Force Account. City may require the work to be done by force account, only 
when expressly directed in writing by the Engineer and in no other instance 
whatsoever for any determination of contract adjustments for any work performed 
on the project, whether claimed under the Contract, for breach of the Contract, 
arising from a claimed representation by which the Contract was induced or any 
other basis. All extra work done on a force account basis will be paid for in the 
following manner: 

Labor. For all lead workers and laborers, Contractor will receive the rate of 
wage paid for each hour that said lead workers and laborers are engaged in the 
force account work. 
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Contractor will receive the actual costs paid to, or on behalf of, employees for 
subsistence and travel allowances, health and welfare benefits, pension fund 
benefits or other benefits, if such amounts are required by the collective 
bargaining agreement or employment contract applicable to the classes of labor 
employed on the work. 

An amount equal to ten (10) percent (five (5) percent profit and five (5) percent 
overhead) of the sum of the above items will also be paid Contractor. 

Insurance and Taxes. For property damage, liability and worker's compensation 
insurance premiums, unemployment insurance contributions and social security 
taxes on the force account work, Contractor will receive the actual cost paid, to 
which no percentage will be added. 

Material. For material accepted by the Engineer and used, Contractor will 
receive the actual cost of such material delivered on the work, including 
transportation charges paid (exclusive of equipment rentals as hereinafter set 
forth), to which cost ten (10) percent (five (5) percent profit and five (5) percent 
overhead) will be added. For all material used in connection with, but not entering 
permanently into the work, reasonable depreciation will be allowed. 

Equipment. For only that Contractor-owned equipment necessary to accomplish 
the force account work, including all fuel and lubricants, tires and repairs, 
Contractor will be allowed an hourly rate equal to the monthly rental rate divided 
by 176 hours as set out in the Rental Rate Blue Book for Construction Equipment 
on file in the Office of the Secretary of the Commission at the time the work is 
begun. The allowed rates will be the rate adjustment factor multiplied by the 
base hourly rates multiplied by the regional adjustment factor, plus the estimated 
operating cost per hour. The allowed time will be the actual operating time on 
the work. For the time required to move the equipment to and from the site of the 
work and any authorized standby time, the rate will be fifty (50) percent of the 
hourly rate after the actual operating costs have been deducted. All allowed time 
shall fall within the authorized working hours for such extra work. No payment 
will be allowed for time elapsed while equipment is broken down or being 
replaced. The hourly rental rates will apply only to equipment that is already on 
the job. If the actual unit of equipment to be used is not listed in the schedule, 
the rate listed for similar equipment with the approximate same initial cost shall 
be used. Equipment to be used and all prices shall be agreed upon in writing 
before such equipment is used. An amount equal to 10 percent (5 percent profit 
and 5 percent overhead) of the sum of these items will also be paid to 
Contractor. Whenever it is necessary for Contractor to rent equipment, the rental 
and transportation costs of the equipment plus five percent for overhead will be 
paid. In no case shall the rental rates exceed those of established distributors or 
equipment rental agencies. All prices shall be agreed upon in writing before such 
equipment is used. 
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Miscellaneous. No additional allowance will be made for general 
superintendence, the use of small tools or other costs for which no specific 
allowance is herein provided. No allowance will be made for any consequential 
loss of profit or production, actual or anticipated because of any force account. 
Jobsite and home office overhead expenses shall be considered fully 
compensated by the payments provided in this section. 

Subcontracted Work. For administration and all overhead costs in connection 
with approved subcontract work, Contractor will receive an amount equal to five 
percent of the actual cost of the subcontracted work. The Engineer has the 
authority to require alterations in the equipment and labor force assigned to force 
account work, to limit authorization of overtime work to that normally used on a 
project for work of similar nature or to require overtime work when an emergency 
exists, and to require the cessation of force account work when adverse 
conditions seriously limit productivity. 

Statements. No payment will be made for work performed on a force account 
basis until Contractor has furnished the Engineer with duplicate itemized 
statements of the cost of such force account work detailed as follows: 

(a) Name, classification, date, daily hours, total hours, rate and extension for 
each laborer and foreman. 

(b) Designation, dates, daily hours, total hours, rental rate and extension for 
each unit of machinery and equipment. 

(c) Quantities of material, prices and extensions. 

(d) Transportation of material. 

(e) Cost of property damage, liability and worker's compensation insurance 
premiums, unemployment insurance contributions and social security. 

Statements shall be accompanied and supported by receipted invoices for all 
rental equipment, material used and transportation charges. 

If material used on the force account work is not specifically purchased for such 
work but is taken from the Contractor's stock, then in lieu of the invoices, 
Contractor shall furnish an affidavit certifying that such material was taken from 
Contractor's stock, that the quantity claimed was actually used, and that the price 
and transportation claimed represent the actual cost to Contractor. 

Compensation. Each day the Contractor's representative and the Engineer 
shall compare records of the cost of work done as ordered on a force account 
basis. Two copies of these records will be made by the Engineer on forms 
provided by the City, and the copies shall be signed at the end of each day by 
both the Engineer and Contractor, one copy to be retained by the Engineer, and 
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one copy to be retained by Contractor. The total payment made, as provided in 
this section shall constitute full compensation for such work. 

12. PATENTS: Contractor shall protect City against all suits for patent infringement 
on materials, equipment, and methods used. If Contractor is required or desires 
to use any design, device material, or process covered by letter patent or 
copyright, he shall arrange and provide for such use by suitable agreement with 
the patentee or owner, and a copy of the agreement may be required by the City. 
Contractor shall indemnify, defend and save harmless City from any suit, claims, 
or damages arising from the infringement upon or use of any patented or 
copyrighted design, device, material, or process. 

13. DISCHARGE OF EMPLOYEES: Any employee of Contractor who is stationed at 
the site of the work and should prove to be quarrelsome, dishonest, incompetent 
or inexperienced, or should not work for the good of the job, shall, upon written 
notice from the City, be removed by Contractor and replaced by an employee 
with proper qualifications. 

14. ASSIGNMENT: No assignment by Contractor of any principal construction 
contract or any part thereof or of the funds to be received thereunder by 
Contractor, will be recognized unless such assignment has had the approval of 
City and the Surety has been given due notice of such assignment in writing. In 
addition to the usual recitals in assignment contracts, the following language 
must be set forth: 

"It is agreed that the funds to be paid to the assignee under this assignment are 
subject to a prior lien for services rendered or materials supplied for the 
performance of the work called for in said Contract in favor of all persons, firms, 
or corporations rendering such services or supplying such materials." 

15. SUBCONTRACTING: No part of the Work covered by this Contract shall be 
sublet by Contractor without the prior written approval of City. Contractor shall file 
with the Engineer a complete list of subcontractors together with a list of the 
kinds of materials used. This list shall be submitted in writing to the Engineer as 
soon as subcontracts are made and approved by City. Any subcontractor 
performing work under this Contract at the direction of Contractor shall file a 
"Final Receipt of Payment and Release" form, a copy of which is attached as 
Exhibit H. This completed form shall be submitted to City along with Contractor's 
application for final payment. 

16. ACCIDENT PREVENTION: Precaution shall be exercised at all times for the 
protection of persons (including employees) and property. 

a. The safety provisions of applicable laws, and building and construction 
codes shall be observed. Machinery, equipment, and all hazards shall be 
guarded or eliminated in accordance with the safety provisions of the 
"Manual of Accident Prevention in Construction", published by the 
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Associated General Contractors of America, to the extent that such 
provisions are not in contravention of applicable laws. Current standards 
of the Occupational Safety and Health Act shall be applied. Contractor 
shall not commit or permit a public or private nuisance during this Project. 

b. Contractor shall take all necessary steps to protect his own workers, the 
utility personnel, and the public from unnecessary danger or hazard during 
the prosecution of the work on this Project. Danger signs, warning signs, 
flares, lanterns, railings, barriers, sheeting, shoring, etc. shall be erected 
to prevent accidents from construction, falling objects, rotating machinery, 
electric lines, and other conditions which might present unusual hazard. 

17. EQUAL OPPORTUNITY: The City of Columbia is an equal opportunity, 
affirmative action employer pursuant to federal, state and local law. Contractor 
shall comply with federal, state and local laws related to Equal Opportunity. 
Contractor shall not discriminate based on race, color, religion, sex, national 
origin, ancestry, marital status, disability, sexual orientation or gender identity. 

18. DOMESTIC PURCHASING POLICY: Contractors are encouraged to select and 
use materials manufactured, assembled, or produced in the United States in the 
performance of this Contract whenever the quality and price are comparable with 
other goods. 

19. AMERICANS WITH DISABILITIES ACT: Contractor shall comply with all 
applicable provisions of the Americans with Disabilities Act and the regulations 
implementing the Act, including those regulations governing employment 
practices. If this Contract involves Contractor providing services directly to the 
public, Contractor shall make the services, programs, and activities governed by 
this Contract accessible to the disabled as required by the Americans with 
Disabilities Act and its implementing regulations. If this Contract involves 
construction work, the Project when completed shall comply with the 
requirements of the Americans with Disabilities Act and the regulations 
implementing the Act. Payment of funds under this Contract are conditional upon 
Contractor certifying to City in writing that it and the completed Project complies 
with the Americans with Disabilities Act and 28 CFR Part 35. 

20. MATERIAL AND WORKMANSHIP: All materials provided by Contractor shall be 
new materials of high quality which shall give long life and reliable operation. All 
equipment shall be modern in design and shall not have been in prior service 
except as required by factory tests. The workmanship shall be of high quality in 
every detail. 

21. SPECIFICATIONS AND PLANS/SHOP DRAWINGS: Contractor shall keep at 
the job site a copy of the plans/shop drawings and specifications and shall at all 
times give City and Engineer access thereto. Anything mentioned in the 
specifications and not shown on the plans/shop drawings, or shown on the 
plans/shop drawings and not mentioned in the specifications, shall be of like 
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effect as if shown or mentioned in both. In any case of discrepancy between the 
plans/shop drawings and the specifications, the matter shall be promptly 
submitted to Engineer, who shall promptly make a determination in writing. Any 
adjustment or interpretation by Contractor without this determination shall be at 
Contractor's own risk or expense. Engineer shall furnish from time to time such 
detail plans and other information as may be considered necessary, unless 
otherwise provided. 

22. REPAIRS AND/OR REPLACEMENT OF DEFECTIVE PORTIONS: Until work is 
accepted by the Engineer, it shall be in the custody and under the charge and 
care of Contractor. Contractor shall rebuild, repair, restore, or make good, at his 
own expense, all damages to any portion of the work before its completion and 
Final Acceptance, caused by the action of the elements or from any other 
reason. City shall have the right of full possession and use of any or all 
completed portions of the work, regardless of the completion time for the 
Contract, and such possession and/or use shall not release Contractor from the 
proper and adequate maintenance of any street or alley or property over which 
this work may go, nor shall such possession and/or use be deemed as Final 
Acceptance by City. 

Contractor shall be responsible for a period of one (1) year from and after the 
date of Final Acceptance by City of the Work covered by this Contract, for any 
repairs or replacements caused by defective materials, workmanship, or 
equipment which, in the judgment of the Engineer, shall become necessary 
during such period. Contractor shall undertake with due diligence to make the 
aforesaid repairs and/or replacements within ten (10) days after receiving written 
notice that such repairs or replacements are necessary. 

If Contractor should neglect to begin such repairs or replacements within this 
period, or, in case of emergency, where in the judgment of the Engineer, delay 
would cause serious loss or damage, the repairs and/or replacements may be 
made by City and charged to Contractor. 

23. INTERFERENCE: All work scheduled by Contractor shall be planned with the 
consent of the Engineer and shall not in any way interfere with any utility, 
highway, railroad, or private property unless consent is given by authorized 
representatives of City. 

24. NO THIRD-PARTY BENEFICIARY: No provision of this Contract is intended to 
nor shall it in any way inure to the benefit of any third party, so as to constitute 
any such person a third-party beneficiary under this Contract. 

25. TERMINATION FOR DEFAULT: In addition to any failure of Contractor to 
perform any provisions herein, Contractor will be in default for the following: If 
Contractor fails to begin the work within the time specified, or fails to perform the 
work with sufficient workmen or materials to ensure its prompt completion or 
performs the work unsuitably, or neglects or refuses to remove materials or 
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perform anew such work as shall be rejected as defective and unsuitable, or 
discontinues the prosecution of the work, or from any other cause whatsoever 
does not carry on the work in an acceptable manner, or becomes insolvent or is 
adjudicated a bankrupt, or commits any act of bankruptcy or insolvency, or allows 
any final judgment to stand against him unsatisfied for a period of ten (10) days, 
the Engineer may give notice in writing by registered mail to Contractor and the 
Surety of such delay, neglect, or default. If within ten (10) days after such notice 
Contractor does not proceed to remedy to the satisfaction the Engineer the fault 
specified in said notice, or the Surety does not proceed to take over the work for 
completion under the direction of the Engineer, City shall have full power and 
authority, without impairing the obligation of Contract or the bond, to take over 
the completion of the work; to appropriate or use any or all material and 
equipment on the ground that is suitable and acceptable; to enter into 
agreements with others; or to use other such methods as in its opinion may be 
required for the completion of Contract in an acceptable manner. Contractor and 
Contractor's Surety shall be liable for all costs and expenses incurred by City in 
completing the work, and also for all liquidated damages in conformity with the 
terms of the Contract. In case the sum of such liquidated damages and the 
expense so incurred by City is less than the sum which would have been payable 
under the Contract if it had been completed by Contractor, Contractor, or 
Contractor's Surety, shall be entitled to receive the difference; and in case the 
sum of such expense and such liquidated damages exceeds the sum which 
would have been payable under the Contract, Contractor and Contractor's Surety 
shall be liable and shall pay to City the amount of such excess. 

City may, by written notice, terminate this Contract in whole or in part for failure 
of Contractor to perform any of the provisions thereof. In such event, Contractor 
shall be liable for damages, including the excess cost of procuring similar 
supplies or services; provided, that if (a) it is determined for any reason that 
Contractor was not in default or, (b) failure to perform is beyond Contractor's or 
subcontractor's control, fault or negligence, the termination shall be deemed to 
be a termination for convenience. In general, termination for default shall be 
effective ten (10) days from Contractor's receipt of notice. In the event the good 
or services provided under the Contract are deemed to serve an emergency 
purpose, and the provision of those goods/services is somehow compromised, 
City reserves the right to issue an immediate, same day, termination notice and 
secure the goods/services elsewhere. 

26. TERMINATION FOR CONVENIENCE: The performance of work under this 
Contract may be terminated by the City of Columbia in whole or in part, 
whenever the City, through its Purchasing Agent, determines that such 
termination is in the best interest of the City of Columbia. Any such termination 
will be affected by delivery to Contractor of a letter of termination specifying the 
extent to which performance of work under this Contract is terminated and the 
date upon which such termination is effective. After receipt of a termination 
letter, Contractor shall: 
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a. Stop work on this Contract on the date and to the extent specified in the 
letter. 

b. Place no further orders for materials, services or facilities except as may 
be necessary to complete any portions of the work under this Contract not 
terminated. 

c. Complete on schedule such part of the work as will not be terminated by 
termination letter. 

27. PREVAILING WAGES: Contractor shall comply with all requirements of the 
prevailing wage law of Missouri Revised Statutes Sections 290.210 to 290.340, 
including the latest amendments thereto. This Contract shall be based upon 
payment by Contractor and his subcontractors of wage rates not less than the 
prevailing hourly wage rate for each craft or classification of workers engaged on 
the work as determined by the Missouri Division of Labor Standards. The 
Missouri Division of Labor Standard Annual Wage Order applicable to this 
Project is attached as Exhibit I. 

Contractor and each subcontractor shall keep an accurate record showing the 
names, occupations, and crafts of all workers employed, together with the 
number of hours worked by each worker and the actual wages paid to each 
worker. At all reasonable hours, such records shall be open to inspection by the 
Missouri Division of Labor Standards and City. The payroll records shall not be 
destroyed or removed from the State for at least one year after completion of the 
work. 

Pursuant to Section 290.250 RSMo, Contractor shall forfeit as a penalty to City 
one hundred dollars ($100.00) for each workman employed, for each calendar 
day, or portion thereof, such workman is paid less than the said stipulated rates 
for any work done under said contract, by him or by any subcontractor under him. 
After completion of the work and before final payment can be made under this 
Contract, Contractor and each subcontractor must file with City an affidavit 
stating that they have fully complied with the provisions and requirements of the 
prevailing wage law of Missouri. The form of the Affidavit of Compliance with the 
Prevailing Wage Law is attached hereto as Exhibit J. 

28. CONSTRUCTION SAFETY PROGRAM REQUIREMENTS: 

a. Contractor shall require all on-site employees to complete the ten-hour 
safety training program required pursuant to Section 292.675 RSMo, if 
they have not previously completed the program and have documentation 
of having done so. All employees working on the project are required to 
complete the program within sixty (60) days of beginning work on the 
Project. 

b. Any employee found on the worksite subject to this section without 
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documentation of the successful completion of the course required under 
subsection (a) shall be afforded twenty (20) days to produce such 
documentation before being subject to removal from the project. 

c. Pursuant to Section 292.675 RSMo., Contractor shall forfeit as a penalty 
to City two thousand five hundred dollars ($2,500.00) plus one hundred 
dollars ($100.00) for each employee employed by Contractor or 
subcontractor, for each calendar day, or portion thereof, such employee is 
employed without the required training. The penalty shall not begin to 
accrue until the time periods in subsections (a.) and (b.) have elapsed. 
City shall withhold and retain from the amount due Contractor under this 
Contract, all sums and amounts due and owing City as a result of any 
violation of this section. 

29. EMPLOYMENT OF UNAUTHORIZED ALIENS PROHIBITED: Contractor shall 
comply with Missouri Revised Statute Section 285.530 in that Contractor shall 
not knowingly employ, hire for employment, or continue to employ an 
unauthorized alien to perform work within the state of Missouri. 

Contractor shall, by sworn affidavit and provision of documentation, affirm its 
enrollment and participation in a federal work authorization program with respect 
to the employees working in connection with the contracted services. Contractor 
shall also complete a Work Authorization Affidavit affirming that it does not 
knowingly employ any person who is an unauthorized alien in connection with the 
contracted services. The form of the Work Authorization Affidavit is set forth in 
Exhibit K. Contractor shall require all subcontractors to observe the requirements 
of this section and shall obtain a Work Authorization Affidavit from each 
subcontractor performing Work on the Project. 

30. SPECIFICATIONS: Contractor shall perform all work on this Project in 
accordance the requirements set forth in the Scope of Work, Plans and Project 
Specifications which are attached as Exhibit A and in accordance with Street, 
Storm Drain, and Sanitary Sewer Specifications and Standards (October 2016), 
which are attached as Exhibit B. In the event of a conflict between these 
specifications, Contractor shall notify Engineer of the conflict. Unless the 
Engineer directs otherwise, the Project Specifications in Exhibit A shall control 
over the general specifications in Exhibit B. 

31. NO WAIVER OF IMMUNITIES: In no event shall the language of this Contract 
constitute or be construed as a waiver or limitation for either Party's rights or 
defenses with regard to each Party's applicable sovereign, governmental, or 
official immunities and protections as provided by federal and state constitutions 
or laws. 

32. AMENDMENT: No amendment, addition to, or modification of any provision 
hereof shall be binding upon the Parties, and neither Party shall be deemed to 
have waived any provision or any remedy available to it unless such amendment, 
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addition, modification or waiver is in writing and signed by a duly authorized 
officer or representative of the applicable Party or Parties. 

33. GOVERNING LAW AND VENUE: This Contract shall be governed, interpreted, 
and enforced in accordance with the laws of the State of Missouri and/or the laws 
of the United States, as applicable. The venue for all litigation arising out of, or 
relating to this Contract, shall be in Boone County, Missouri, or the United States 
Western District of Missouri. The Parties hereto irrevocably agree to submit to 
the exclusive jurisdiction of such courts in the State of Missouri. The Parties 
agree to waive any defense of forum non conveniens. 

34. GENERAL LAWS: Contractor shall comply with all federal, state, and local laws, 
rules, regulations, and ordinances. 

35. NOTICES: 

a. The following persons are designated by the respective Parties to act on 
behalf of such Party and to receive all written notices and payment 
invoices: 

IF TO CITY: 

City of Columbia 
Finance Department 
P.O. Box 6015 
Columbia, MO 65205-6015 
ATIN: City Purchasing Agent 

With a Copy to: 

Public Works Department 
P.O. Box 6015 
Columbia, Mo 65205 
A TIN: Project Manager 
Drew Brooks 

IF TO CONTRACTOR: 

HUB Parking Technology USA 
Inc. 
761 Commonwealth Drive 
Warrendale, PA 15086 

b. Any notice required by this Contract to be given in writing or that either 
City or Contractor wishes to give to the other in writing shall be signed by 
or on behalf of the Party giving notice. The notice shall be deemed to have 
been completed when sent by certified or registered mail to the other 
Party at the address set forth herein, or delivered in person to said Party 
or their authorized representative. 

c. Contractor's designated representative shall be available to meet with City 
at any time during the performance of the Work and shall have full 
authority to act on Contractor's behalf on any matter related to this 
Contract and/or the Work. 

17 



36. SOFTWARE LICENSES AND DATA SECURITY: 

a. DATA SECURITY. Contractor and its software shall comply with the 
requirements of this subsection. Contractor shall require its subcontractors 
or third party software providers to at all times comply with the 
requirements of this subsection. 

1. Contractor further covenants that any data entered into the software 
from City, its employees or customers or derived therefrom (hereinafter 
"City Data") shall be stored in the United States of America. City Data 
shall not be transferred, moved, or stored to or at any location outside 
the United States of America. City Data shall be confidential and 
proprietary information belonging to either City or its customers or 
users of the Software. Contractor shall not sell or give away any such 
City Data. 

2. Contractor shall maintain the security of City Data and that of City's 
customers and any user that is stored in or in any way connected with 
Software Products and applications. If either Party believes or 
suspects that security has been breached or City Data compromised 
whether it be from harmful code or otherwise, the Party shall notify the 
Other Party of the issue or possible security breach within forty-eight 
(48) hours. 

3. NO HARMFUL CODE: Contractor warrants that the Software Products 
do not contain Harmful Code. For purposes of this Agreement, 
"Harmful Code" is any code containing any program, routine, or device 
which is designed to delete, disable, deactivate, interfere with or 
otherwise harm any software, program, data, device, system or 
service, including without limitation, any time bomb, virus, drop dead 
device, malicious logic, worm, Trojan horse or trap or back door. 
"Harmful Code" shall also include any code containing any program, 
routine, or device which is designed to monitor consumers in the 
privacy of their home or during other private activities without their 
knowledge, including but not limited to the use programs to monitor the 
use of audio beacons emitted by television contained in software 
programs such as Silverpush or other comparable program or the use 
of video or photographic content without the consumers consent. 

b. SOFTWARE LICENSES. This Contract involves the purchase of licenses 
as indicated in Exhibit L. Exhibit M contains the software license 
agreement. 

37. SUNSHINE LAW: City is subject to the Missouri Sunshine Law. The Parties 
agree that the Agreement shall be interpreted in accordance with the provisions 
of the Missouri Sunshine Law, as amended. HUB shall maintain the 
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confidentiality of information and records which are not subject to public 
disclosure under the Sunshine Law. HUB shall not disclose to any third party or 
use for any purpose inconsistent with this Agreement any confic;iential User 
information it receives in connection with its performance of the services. HUB 
shall not give any confidential or proprietary information to City to maintain. If it is 
required under this Agreement or by law that City maintain any confidential or 
proprietary information or documents about HUB's business, operations, financial 
condition, technology, systems, no-how, products, services, suppliers, clients, 
marketing data, plans, and models, and personnel, the documents and 
information shall be clearly marked as such. 

38. PCI COMPLIANCE: If any Software module or Software upgrade includes the 
storage, processing, or use of credit cards and/or debit cards, Contractor shall 
comply and shall warrant that the Contractor's software and services (including 
any modifications, customizations or interfaces) comply with the Payment Card 
Industry (PCI) Data Security Standards and the rules and regulations of payment 
card industry organizations including Visa, MasterCard, Discover, and any other 
applicable payment card industry organizations. Contractor shall further warrant 
that such software and/or modules be in compliance with Good Financial Industry 
and Accounting Practices; SAS70 auditing standards; NACHA (The Electronic 
Payments Association) Operating Rules; and the City's Red Flag Policy as 
applicable. Contractor shall further require that any subcontractor's software, 
modules, or upgrades be in compliance with this section in its contracts with 
those subcontractors or third party software providers. Compliance is required to 
be maintained with all listed applicable regulations, standards, etc. as they are 
updated and modified over the time period of the agreements. Contractor shall 
notify City promptly of their failure or subcontractor's failure to maintain such 
compliance. In addition to Contractor's hold harmless agreement, Contractor 
shall be required to bear the cost of any fees, penalties, or costs accrued to City 
because of such failure to maintain such compliance. 

39. ADA COMPLIANCE: All public facing portions of Contractor's Software Products 
and applications shall comply with the requirements of the Americans with 
Disabilities Act and comply with the requirements of any rules or regulations of 
the federal, state, or local government related thereto. 

40. CONTRACT DOCUMENTS: The Contract Documents include this Contract and 
the following attachments or exhibits, which are incorporated herein by reference. 
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Exhibit 

A 

B 

C 
D 
E 
F 
G 
H 
I 

j 

K 
L 
M 

Description 

RFP containing City's Scope of Work, Plans/Shop Drawings 
and Project Specifications 
Street, Storm Drain, and Sanitary Sewer Specifications and 
Standards (October 2016) 
None - reserved for future use 
Contractor's Performance Bond 
Contractor's Labor & Material Payment Bond 
Contractor's Insurance Certificate 
Contractor's Affidavit for Final Payment 
Final Receipt of Payment and Release 
Missouri Division of Labor Standards Annual Wage Order 
Applicable for the Project 
Affidavit of Compliance with Prevailing Wage Law 
Work Authorization Affidavit 
Contractor's Proposal and Pricing 
Contractor's Hardware Sales Terms with Schedule 1 
Equipment and Schedule 2 Prices and Payment Schedule; 
Software License Terms with Schedule 1 Software and 
Schedule 2 License Fees; Installation Service Terms with 
Schedule 2 Project Plan and Schedule 3 Rates Schedule 
and Fees for Noncovered Work 

In the event of a conflict between the terms of any Exhibit or Attachment and the 
terms of this Contract, the terms of this Contract control. In the event of a conflict 
between the terms of any Exhibit and any Attachment, the terms of the 
documents control in the order listed above. 

41. ENTIRE CONTRACT: This Contract represents the entire and integrated 
Contract between the Parties relative to the Project herein. All previous or 
contemporaneous contracts, representations, promises and conditions relating to 
Contractor's services on this Project described herein are superseded. 

[SIGNATURE PAGE FOLLOWS] 
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IN WITNESS WHEREOF, the PARTIES have hereunto set their hands and seals 
the day and year written below. 

CITY OF COLUMBIA, MISSOURI 

By: 
Lawrence Luck, City Purchasing Agent 

Date: 
APPROVED AS TO FORM: 

By: \ 
Nancy Thompson, City Counselor~ 

CERTIFICATION: I hereby certify that this Contract is within the purpose of the 
appropriation to which it is to be charged account 55616488-604990 PK059 that there 
is an unencumbered balance to the credit of such account sufficient to pay therefore. 

(Seal) HUB Parking Technology U Inc. 

By: 

Date: 
/ t 

ATIEST: 

21 



EXHIBIT A 

RFP CONTAINING CITY'S SCOPE OF WORK AND 

PROJECT SPECIFICATIONS 



DAVID A. NICHOLS 

REQUEST FOR PROPOSAL 

157 /2016- PARKING GATE ARM 

FOR THE 

CITY OF COLUMBIA, MISSOURI 

FINANCE/PURCHASING DIVISION 
CALE TURNER, CPPB 

PURCHASING AGENT 
701 E. BROADWAY, 5TH FLOOR 

COLUMBIA, MO 65201 

DIRECTOR OF PUBLIC WORKS 
MICHELE NIX 
DIRECTOR OF FINANCE 

MELISSA PASLEY 
SENIOR PROCUREMENT OFFICER 

(573) 817-5005 

Request For Proposal No: 157 /2016 
Closing Date: 5:00 p.m. CST, Friday, October 7, 2016 

EXHIBIT A 



INTRODUCTION AND BACKGROUND 

GENERAL REQUIREMENTS 

SCOPE OF WORK 

Ut-t-tKUK'.::> 11\1'.::>I KULi IUI\I'.::> 

EVALUATION AND AWARD 

EXHIBITS 

(A)-W-9 

I Atslt Ut- LUN I tN I~ 

(B)- E-VERIFY/WORK AUTHORIZATION AFFIDAVIT 

(C) - VvAGE ORDER# 23 

(D)- BID BOND FORM 

(E) - STATEMENT OF BIDDERS QUALIFICATONS 



1. INTRODUCTION AND BACKGROUND 

The City of Columbia is seeking proposals for parking gate arms. City is looking to 
replace the current gate arms and add new gate arms over a period of five (5) 
years via a term and supply type contract which will be awarded to the contractor 
based on an evaluation process. 

1.1 DUE DATE FOR PROPOSALS: Proposals may be submitted in a sealed envelope 
at the purchasing office or uploaded electronically on the City's E-bidding 
website at http://www.gocolumbiamo.com/Finance/purhome.php. No fax or 
e-mail proposals will be accepted. Sealed proposals must be delivered to the 
Purchasing Department, 701 E. Broadway, 5th Floor, Columbia, MO 65201 by 
the closing date and time. Proposals received after the appointed time will be 
determined non-responsive and will not be opened. Proposal must be in sealed 
envelope and marked in bold letters "RFP 5/2016 Parking Utility Software." 

1.2 SCHEDULE OF ACTIVITIES: 

DATE 
.··. \~G'(IVITY < ·,:;,. .. · ,;l, 

September 23, 2016 Last day for written requests for additional 
information. 

October 7, 2016 ,. ·.··Re·quest:forProposal is due by 5:00 p.m. CST 
The above dates are target dates Contract Start Date 
and may change. 

2 GENERAL REQUIREMENTS 

2.1 VALIDITY OF PROPOSALS: Respondents agree that proposals will remain firm 
for a period of ninety (90) calendar days after the date specified for the return 
of proposals. 

2.2 REJECTION OF PROPOSALS: The City of Columbia reserves the right to reject 
any or all proposals received in response to this RFP, or to cancel the RFP if it 
is in the best interest of the City of Columbia to do so. Failure to furnish all 
information requested in this RFP may disqualify the proposal. Any exceptions 
to the requirements specified must be identified in the proposal. 

2.3 WITHDRAWAL OF PROPOSALS: Any Offeror may withdraw their proposal at 
any time prior to the scheduled closing time for the receipt of proposals. 
However, no proposal will be withdrawn for a period of ninety (90) days after 
the scheduled closing time for the receipt of proposals. 

2.4 ALTERATION OF SOLICITATION: The wording of the City of Columbia's 
solicitation may not be changed or altered in any manner. Respondents taking 
exception to any clause in whole or in part should do so by listing said 
exceptions on their letterhead and submitting them with their proposal; such 
exceptions will be evaluated and accepted or rejected by the City of Columbia, 
whose decision will be final. 
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25 RESPONSE MATERIAL OWNERSHIP: All material submitted regarding this RFP 
becomes the property of the City of Columbia. 

2.6 iNCURRING COSTS: The City of Columbia shall not be obligated or be liable for 
any cost incurred by Respondents prior to issuance of a Contract . .i\ll costs to 
prepare and submit a response to this solicitation shall be borne by the 
Respondent. 

2.7 COLLUSION CLAUSE: Any agreement or collusion among Respondents and 
prospective Respondents to illegally restrain freedom of competition by 
agreement to fix prices, or otherwise, will render the proposals of such 
Respondents void. 

2.8 CONTRACT DOCUMENTS: The final Contract between the City of Columbia and 
the Respondent will include by reference: 

• Respondent's Proposal 

• The Specifications, and the legal terms and conditions contained in this 
RFP. 

2.9 FUNDS: Financial obligations of the City of Columbia payable after the current 
fiscal year are contingent upon funds for that purpose being appropriated. In 
the event funds are not appropriated, any resulting Contract will become null 
and void, without penalty to the City of Columbia. 

2.10 TAX EXEMPTION: The City of Columbia is funded by public monies and as such 
has been approved by the State of Missouri for sales/use tax-exempt status. 
The Missouri tax identification number and certificate is available upon 
request by the successful Respondent. 

2.11 RESPONSIBILITY: The City of Columbia reserves the right to require the 
apparent successful vendors to file proof of his/her ability to properly finance 
and execute the Contract, together with his/her record of successful 
completion of similar Contracts prior. The award of the Contract will be 
contingent upon providing acceptable proof and record of performance. This 
information will become a part of the contents of the file and hence public record 
unless the Respondent indicates this material confidentiai and request this 
information be returned at the expense of the Respondent. This applies only to 
matters of financial reporting. 

2.12 PREVAILING WAGES: Prevailing wage will apply. All workers (subcontractors 

included if used) are to be paid not less than the prevailing hourly rate of wages 

as found by the State of Missouri's Division of Labor Standards, Annual Wage 

Order #23, which is attached to this bid document as Exhibit C. If offeror declares 
exemption from Prevailing Wage requirements, provide documentation with 
proposal response. 

Contractor shall comply with all requirements of the prevailing wage law of 
Missouri Revised Statutes Sections 290.210 to 290.340, including the latest 
amendments thereto. This Contract shall be based upon payment by 
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Contractor and his subcontractors of wage rates not less than the prevailing 
hourly wage rate for each craft or classification of workers engaged on the 
work as determined by the Missouri Division of Labor Standards. The Missouri 
Division of Labor Standard Annual Wage Order applicable to this Project is 
attached as Exhibit C. 

Contractor and each subcontractor shall keep an accurate record showing the 
names, occupations, and crafts of all workers employed, together with the 
number of hours worked by each worker and the actual wages paid to each 
worker. At all reasonable hours, such records shall be open to inspection by 
the Missouri Division of Labor Standards and City. The payroll records shall 
not be destroyed or removed from the State for at least one year after 
completion of the work. 

Pursuant to Section 290.250 RSMo, Contractor shall forfeit as a penalty to City 
one hundred dollars ($100.00) for each workman employed, for each calendar 
day, or portion thereof, such workman is paid less than the said stipulated 
rates for any work done under said contract, by him or by any subcontractor 
under him. After completion of the work and before final payment can be made 
under this Contract, Contractor and each subcontractor must file with City an 
affidavit stating that they have fully complied with the provisions and 
requirements of the prevailing wage law of Missouri. 

3 SCOPE OF WORK: 

3.1 BACKGROUND: The parking utility is a division within the City of Columbia 

Public Works department. The utility maintains six (6) garages and eight (8) 

lots. The population of the City of Columbia is 115,000. All of our parking is 

located within a 1.5 square mile radius of the downtown area with 4,000 total 
parking spaces including garage and street parking. The parking garages are 
located at 8th & Walnut, 5th & Walnut, 6th & Cherry, 8th & Cherry, 10th & Cherry, 

and Short Street. City is looking to replace current gate arms with new ones 
and add gate arms to garages that do not currently have them, as listed in the 

specifications. The replacement gate arms will be phased in over a five year 

period and the contract will be setup as a term and supply contract with an 
award for year one (1) with up to four ( 4) annual renewal options in order to 

complete the entire project. 

3.2 SPECIFICATIONS: Offeror must be able to meet or exceed specifications as 
listed below. 

• Gate arm ticket shall include a bar code or QR code to be used either 
on paper or phone. Permit customers shall swipe their proximity 
card not insert it. 

• Ability to track collections. 
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guests/jurors/hourly parkers in at one time. 

• Gate arm proximity card must be used at entry and exit before being 
al101vved to be used at entry again, commonly referred to as "no pass-

back." 

• Gate arm shali send out text/email alerts in case of 

jamb /malfunction. 

• Gate arm shall have the ability to remotely vend a gate. 

• Reader shall have the ability to set a minimum amount to be 

charged on credit/debit cards. 

• Gate arm has the ability to have audible instructions for customers. 
• r.;::itp ;::irm h;::i.;; ;:rn ;111rlihlP intPrrnm ,y<:tPm. 

• Gate arm reader shall be utilized with hotel proximity cards and 

permit proximity cards. 

• Gate arm readers shall be programmed to work with hotel guest 

room key (hotel has 112 rooms/parking spots). 

• Pay machine has the ability to accept/refill/recharge City's pre-paid 

parking card. 

• Garage vacancies must be counted by vehicles crossing a loop ( card 
must be swiped at entry and exit to be counted vacant), and be able 

to control for vacancy. 

• Garage entry /exits must have two (2) ticket scanners in the event 
that one malfunctions, the other could still be utilized. 

• Pay machine shall be user friendly with minimal keys and 
passwords needed and easy to trouble shoot. 

• Gate arm must interface with Parkmobile, a pay-by-phone 

application. 

• Gate arm must remain in the closed ( do\AJn) position at all times. 

Arm shall allow someone to exit without paying only during free 

parking hours and must calculate how much is owed if timeframe 

encompasses both free and pay hours. 

• Gate arm shall accept vouchers for special events, meeting 
attendees, etc. 

• Gate arm payment module must be PCI, chip/pin compliant. 

• Pay machine will have the option to turn-off or forego the dispersal 
of change. 

ENTRANCE GATE: 

Vehicle enters the garage and pulls a ticket from the machine or swipes 
their proximity card. Ticket prints the barcode or QR code, the date and 
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time, ticket number and any other pertinent information. The gate arm 
opens once a ticket is pulled or card is swiped, allowing vehicle access 

to parking areas. 

EXIT GATE: 

Vehicle will enter the exit lane and may swipe their proximity card and 

gate arm will open. Vehicles without a proximity card will scan their 

entrance receipt and may pay via credit card or exact change. 

REPORTS: 

City of Columbia shall be able to access a variety of reports and pull 

various data based on certain criteria to include specific garages, 

vacancies, daily revenues, access control as well as others. Reports shall 

be downloadable and can be saved to Microsoft Word, Excel or other 

files as needed. 

3.3 GARAGE LOCATIONS AND PERTINENT INFORMATION: 

Short Street Garage -

Plan to replace existing gate arm system. There is currently an island and most 

infrastructure in place ( cut-throughs, fiber optics, phone lines, conduit, etc). 

Project will require one (1) entry machine replacement, one (1) exit machine 

replacement ( card payment only), replacement of two (2) pay on foot 

machines (pay on foot machines must have the ability to take cards and cash), 

and possibly another gate arm with only a proximity card reader at the exit. 

This garage is a mixture of hourly, permit, reserved, hotel guest, and valet 

spaces. 
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Plaza Garage -

Entrance 

Exit 

Pian to replace existing system that utilizes gate arms for a pull ticket or prox 
card and swipe card or cashier at booth upon leaving. There are islands and 
most infrastructure already in place here, though it is a very basic system and 
thus new conduit for fiber optics, phone lines, etc. may have to be installed. 
Location will require installation of two (2) entry machines, one (1) exit 
machine ( card payment only), and one (1) exit gate arm with a proximity card 
reader only, and two (2) pay on foot machines (pay on foot machines need 

ability to take card and cash). This garage is a mixture of hourly, permit, and 
reserved spaces. 
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5th & Walnut -

Entrance 

Entrance/Exit 
This location currently utilizes a pay on arrival at multi-space machine system. 
There is not a current gate arm system in place. There are no existing islands 
or cut throughs. Conduit and phone lines run to existing multi-space machine 
system. Islands will need to be installed along with one (1) entry machine, one 

(1) exit machine ( card payment only), possibly one (1) exit gate arm with only 
proximity card reader, and two (2) pay on foot machines (pay on foot 
machines need ability to take cards and cash). This garage is a mixture of 
hourly and permit spaces. 
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6th & ChPrry -

Entrance/Exit 

Entrance 
This location currently utilizes a pay on arrival at multi-space machine system. 
There is not a current gate arm system in piace and there are no existing 
isiands or cut throughs. There is conduit and phone lines run to existing multi
space machines. Location will need islands, one (1) entry machine, one (1) exit 

machine ( card payment only), possibly one (1) exit gate arm with only 
proximity card reader, and two (2) pay on foot machines (pay on foot 
machines need ability to take cards and cash). This garage is a mixture of 
hourly and permit spaces. 
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1 Oth & Cherry -

Entrance/Exit 
This location currently utilizes a pay on arrival at multi-space machine system. 
There is not a current gate arm system in place and there are no existing cut 
throughs. Conduit and phone lines run to existing multi-space pay machines. 
Islands do exist. Location will need two (2) entry machines, two (2) exit 
machines ( card payment only), and two (2) pay on foot machines (pay on foot 
machines need ability to take cards and cash). This garage is a mixture of 

hourly and permit spaces. 
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8th & Chen"'J -

Entrance 

Exit 

This location currently utilizes single space coin only meters for hourly 

parking. There is not a current gate arm system in place there are no existing 

cut throughs. As there are no existing pay machines, conduit and phone lines 

wiii most iikeiy need to be instaiied. Islands do exist. Location will need one 

(1) entry machine, one (1) exit machine ( card payment only), and two (2) pay 

on foot machines (pay on foot machines need ability to take card and cash). 

This garage is a mixture of hourly, permit, reserved and valet spaces. 

4 OFFERORS INSTRUCTIONS: 

4.1 FORMAT OF PROPOSAL: The offerors' proposal should be a clear, concise 
description of how the offerer intends to provide the services set forth herein. 
To receive high marks, the proposal should outline how the offeror plans to 
address each key issue noted in the Scope of Work. 

Offeror submission shall be in the following format: 

1. TRANSMITTAL LETTER: All offerors must submit a transmittal letter 

prepared on their letterhead. An individual who is authorized to bind 

the Firm to all statements, services, and prices contained in the 
proposal for both the primary and subcontractor must sign the letter. In 

addition, a letter from any subcontractor to be used in the service 
should be included. This letter must be signed by an individual who is 

authorized to bind the firm and should give a brief description of the 

work they are to perform. 
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2. QUALIFICATIONS/OTHER INFORMATION: The purpose of this section 

is to provide offerors the opportunity to present their experience and 

qualifications for proposal on this project. City is seeking a contractor 

who has extensive experience with comparable projects, who has the 

breadth and quality of resources necessary to ensure a minimum 

number of problems, and who can promptly and adequately resolve 

unforeseen problems. This section must include the following 

components: 

a. A brief description of the history and background of the offeror's 

firm, including the date established and ownership structure. 

b. Name, address, phone and fax number(s) and email address of firm. 

c. Name and title of primary contact person. 

d. Statement outlining the scope of the staff resources and range of the 

specialties offered by your firm. 

e. List of similar work performed for other municipalities or agencies, 

including a description of work and the name of municipality or 

agency, and the action taken as a result of the work. A list of 

references shall be included. 

f. Discussion explaining why the Firm believes the City of Columbia 

would benefit from selection of the Firm to do the work. 

g. Description of the approach the Firm shall take to complete the 

work, including an estimate of the total time needed for the Firm to 

complete the work. 

h. Summary of any arrangements the Firm may be making with any 

other firm for assistance on this work project. 

i. Statement of your understanding of the work and work plan. 

Include a description of the activities, and tasks that shall be 

undertaken to complete each of the objectives listed, but not 

necessarily limited to the specific objectives listed. 

3. INSTALLATION AND IMPLEMENTATION 

a. Describe your firm's approach to installation and implementation 

for the option which you are proposing. 

4. PRICING: Pricing shall be broken out and clearly separated from the 
rest of the proposal. 

5. WARRANTY: Describe any warranty period you offer on your products. 

6. EXPERIENCE: 
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a. Describe the experience of your implementation and support team, 

including time with the company, years of experience with the 

proposed system, and relevant certifications held by the team. 
h, nocrrihl), \Tf"\llr firm'C' DVnorionro lATith nrniortc nf c-imil-:ir Cr'AY\C!. -:inrl 
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size. Include project name, total sale amount, distance from City of 

Coiumbia, and a customer contact that we may reference. 

c. Describe your firm's history and experience in the industry. Include 

financial statements and any other information that would assist the 

City of Columbia in assessing your firm's financial stability. Note that 

RFP submittals are public records. If the offeror would prefer this 

information remain confidential, financial statements may be 

provided during the short-list interview stage. Note that financial 

stability is a key factor to success in this long-term project so it must 

be provided at some point. 

4.2 BID BOND: If bid amount reaches $25,000 or above, bidder shall submit a bid 
bond, in an amount of not less than 5% of the total bid amount (including all 
possible alternates), to the Division of Purchasing, prior to the bid closing date 
and time. Acceptable forms of Bid Bonds (Exhibit D): 
1.) Original bond or a certified check, payable to the City of Columbia. 
2.) An Electronic Bid Bond, provided by Surety2000.com, (verified by an 

eleven-digit code which is generated by the Surety2000 system) and 
provided by the Offeror in his/her RFP submission. 

3.) Bid bonds, regardless of the format, must be issued by a surety company 
authorized to conduct business in the State of Missouri, and carrying a 
rating of A+ or better as listed in the AM. Best or equivalent rating guide. 
The bid bond shall guarantee good faith on the part of the Bidder. 

4.3 W-9 SUBMISSION: Offeror shall provide a current W-9 by using any of the 
following methods (Exhibit A): 

1. Uploading and attaching to RFP response 
2. Emailing the W-9 to the Procurement Officer named on the header of 

this document. 
3. Mail to City of Columbia Purchasing Division, 701 E Broadway, 5th Floor, 

Columbia, MO 65201 

4.4 STATEMENT OF BIDDER'S QUALIFICATIONS (Exhibit E): Offeror shall fill out 
Statement of Bidder's Qualifications and submit with RFP document. 

4.5 SUBCONTRACTING: If offeror proposes to use subcontractors for this project, 

offeror shall supply the information below for each subcontractor offeror 

proposes to use on the project. This information shall be submitted no later 

than three business days after proposal closing. 

157 /2016 Parking Gate Arm 12 



• Subcontractor Name/ Address 

• Work Assigned 

• DBE Firm 

4 EVALUATION AND AWARD 

5.1 EVALUATION: City of Columbia reserves the rightto reject any or all proposals, 

to negotiate with any respondent considered qualified, or to make an award 

without further discussion. 

Evaluation will be based on all elements of response to proposal criteria. 

It is the purpose of this Request for Proposal to obtain data as complete as 

possible from each respondent that will enable the City to determine which 

prospective firm is best able to provide all the criteria to be considered in the 

award of this contract. Evaluation of the respondents qualifying as finalists will 

be based on the following criteria, listed in relative order of importance: 

Ability to provide services outlined in Scope of Work 

Pricing 

Ease of Implementation 

Technical Requirements 

30 points 

30 points 

20 points 

15 points 

5 points General Information (references, quality of proposal, etc) 

Failure of the Offeror to provide in their proposal any information requested in 

this RFP may result in disqualification of the proposal and shall be the 

responsibility of the proposing individual or firm. 

During the evaluation process, discussions may be conducted with Offerors 

who submit proposals determined to be reasonably susceptible of being 

selected for an award. It will be the recommendation of the evaluation 
committee if discussions for clarification are needed. 

The objective of the evaluation committee will be to recommend the Offeror 

whose proposal is most responsive to City needs while within the available 
resources. The specifications within this RFP represent the minimum 
performance necessary for response. 
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5.2 SELECTION AND AWARD: City reserves the right to reject any or al! proposals, 

to negotiate with any respondent considered qualified; or to make an award 

without further discussion. 
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EXHIBIT A 

Form W-9 
(Rev. October 2007) 

Dep::1Jtmen! of the Treasury 
!n!ern;;:d Revenue Se:vice 

Request for Taxpayer 
Identification Number and Certification 

Give form to the 
requester. Do not 
send to the IRS. 

Name (_as shown on your income tax return) 

(J) 

g, Business narne, if different from above 
Q_ 

§ 
<!) Vl 

~.§ 
Check appropriate box: D tnd1vidual/S0!e proprietor D Corporat,on D Partnership 

D Exempt 
payee ... -... ~ 

0 ;: 

D Limited liability company. Enter the tax classification (D=d;sregarded entity. C=corporat,on, P=pmtn-=rsr,,p) ~ . 

0 Other (see instructions) ..._ ........ 
. 5 ~ a: -;; 

t 
() 
<!) 

a. 
(/) 

(J) 
(J) 

(fJ 

Address (number, street, and apt. or suite no.) Requester's name and address (optional) 

City. state, and ZIP code 

List account number(s) here (optional) 

Taxpayer Identification Number (TIN} 

Enter your TIN in the appropriate box. The TIN provided must match the name given on Line 1 to avoid 
backup withholding. For individuals, this is your social security number (SSN). However, for a resident 
alien, sole proprietor, or disregarded entity, see the Part I instructions on page 3. For other entities. it is 
your employer identification number (EIN). If you do not have a number, see How to get a TIN on page 3. or 

Note. If the account is in more than one name, see the chart on page 4 for guidelines on whose Employer identification number 

number to enter. 

Certification 

Under penalties of perjury, I certify that: 

1. The number shown on this form is my correct taxpayer identification number (or I am waiting for a number to be issued to me), and 

2. I am not subject to backup withholding because: (a) I am exempt from backup withholding, or (b) I have not been notified by the Internal 
Revenue Service (IRS) that I am subject to backup withholding as a result of a failure to report all interest or dividends, or (c) the IRS has 
notified me that I am no longer subject to backup withholding, and 

3. I am a U.S. citizen or other U.S. person (defined below). 

Certification instructions. You must cross out item 2 above if you have been notified by the IRS that you are currently subject to backup 
withholding because you have failed to report all interest and dividends on your tax return. For real estate transactions, item 2 does not apply. 
For mortgage interest paid, acquisition or abandonment of secured property, cancellation of debt, contributions to an individual retirement 
arrangement (IRA), and generally, payments other than interest and dividends, you are not required to sign the Certification, but you must 
provide your correct TIN. See the instructions on page 4. 

Sign 
Here 

! I Signature of 
I U.S. person ,.. 

General Instructions 
Section references are to the Internal Revenue Code unless 
otherwise noted. 

Purpose of Form 
A person ,vho is required to file an information return with the 
IRS must obtain your correct taxpayer identification number (TIN) 
to report, for example, income paid to you, real estate 
transactions, mortgage interest you paid, acquisition or 
abandonment of secured property, cancellation of debt, or 
contributions you made to an IRA. 

Use Form W-9 only if you are a U.S. person Qncluding a 
resident alien), to provide your correct TIN to the person 
requesting it (the requester) and, when applicable, to: 

1. Certify that the TIN you are giving is correct (or you are 
waiting for a number to be issued), 

2. Certify that you are not subject to backup withholding, or 

3. Claim exemption from backup withholding if you are a U.S. 
exempt payee. If applicable, you are also certifying that as a 
U.S. person. your allocable share of any partnership income from 
a U.S. trade or business is not subject to the withholding tax on 
foreign partners' share of effectively connected income. 

Note. If a requester gives you a form other than Form W-9 to 
request your TIN, you must use the requester's form if it is 
substantially similar to this Form W-9. 

Date,.. 

Definition of a U.S. person. For federal tax purposes, you are 
considered a U.S. person if you are: 

• An individual who is a U.S. citizen or U.S. resident alien, 
• A partnership, corporation, company, or association created or 
organized in the United States or under the laws of the United 
States, 

• An estate (other than a foreign estate), or 
• A domestic trust (as defined in Regulations section 
301. 7701-7). 

Special rules for partnerships. Partnerships that conduct a 
trade or business in the United States are generally required to 
pay a withholding tax on any foreign partners' share of income 
from such business. Further, in certain cases where a Form W-9 
has not been received, a partnership is required to presume that 
a partner is a foreign person, and pay the 1,vithholding tax. 
Therefore, if you are a U.S. person that is a partner in a 
partnership conducting a trade or business in the United States. 
provide Form W-9 to the partnership to establish your U.S. 
status and avoid withholding on your share of partnership 
income. 

The person who gives Form W-9 to the partnership for 
purposes of establishing its U.S. status and avoiding withholding 
on its allocable share of net income from the partnership 
conductino a trade or business in the United States is in the 
following cases: 

• The U.S. owner of a disregarded entity and not the entity, 
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~ The U.S. grantor or othc;r uwner of a grantor trust and not the 
trust, and 

e The U.S. trust (other ths.n a grantor trust) and net ~he 
beneficiaries of tl1e trust. 

Foreign person. If you are a foreign person, do not use Form 
'vV-9. insiead, use ihe appropriate Form W-8 (see Publication 
515, Withholding of Tax on Nonresident Aliens and Foreign 
Entities). 

Nonresident alien who becomes a resident alien. Generally, 
only a nonresident alien individual may use the terms of a tax 
treaty to reduce or eliminate U.S. tax on certain types of income. 
However, most tax treaties contain a provision known as a 
"saving clause." Exceptions specified in the saving clause may 
permit an exemption from tax to continue for certain types of 
income even after the payee has otherwise become a U.S. 
resident alien for tax purposes. 

If you are a U.S. resident alien who is relying on an exception 
contained in the saving clause of a tax treaty to claim an 
exemption from U.S. tax on certain types of income, you must 
attach a statement to Form W-9 that specifies the following five 
items: 

1. The treaty country. Generally, this must be the same treaty 
under which you claimed exemption from tax as a nonresident 
alien. 

2. The treaty article addressing the income. 

3. The article number (or location) in the tax treaty that 
contains the saving clause and its exceptions. 

4. The type and amount of income that aualifies for the 
exemption from tax. ' 

5. Sufficient facts to justify the exemption from tax under the 
terms of the treaty article. 

Example. Article 20 of the U.S.-China income tax treaty allows 
an exemption from tax for scholarship income received by a 
Chinese student temporarily present in the United States. Under 
U.S. law, this student will become a resident alien for tax 
purposes if his or her stay in the United States exceeds 5 
calendar years. However, paragraph 2 of the first Protocol to the 
U.S.-China treaty (dated April 30, 1984) allows the provisions of 
Article 20 to continue to apply even after the Chinese student 
becomes a resident alien of the United States. A Chinese 
student who qualifies for this exception (under paragraph 2 of 
the first protocol) and is relying on this exception to claim an 
exemption from tax on his or her scholarship or fellowship 
income would attach to Form W-9 a statement that includes the 
information described above to support that exemption. 

If you are a nonresident alien or a foreign entity not subject to 
backup withholding, give the requester the appropriate 
completed Form VV-8. 

What is backup withholding? Persons making certain payments 
to you must under certain conditions withhold and pay to the 
IRS 28% of such payments. This is called ''backup withholding." 
Payments that may be subject to backup withholding include 
interest, tax-exempt interest, dividends, broker and barter 
exchange transactions, rents, royalties, nonemployee pay, and 
certain payments from fishing boat operators. Real estate 
transactions are not subject to backup withholding. 

You will not be subject to backup v,:ithholding on payments 
you receive if you give the requester your correct TIN, make the 
proper certifications, and report all your taxable interest and 
dividends on your tax return. 

Payments you receive will be subject to backup 
withholding if: 

1. You do not furnish your TIN to the requester, 

2. You do not certify your TIN when required (see the Part II 
instructions on page 3 for details), 

3. The IRS tells the requester that you furnished an incorrect 
TIN, 

EXHIBIT A 

4. The iRS teiis you ihat you are subJeci to backup 
withholding because you did not report all your interest and 
dividends on your tax return (for reportable interest and 
dividends only), or 

5. You do not certify to the requester that you are not subiect 
to backup \:Vithho!ding under 4 above (for r€:portab!e interest and 
dividend accounts opened after 1983 only). 

Certain payees and payments are exempt from backup 
\•vithholding. See the instructions be!ovv' and the separate 
Instructions for the Requester of Form W-9. 

Also see Special rules for partnerships on page 1. 

Penalties 
Failure to furnish TIN. If you fail to furnish your correct TIN to a 
requester, you are subject to a penalty of $50 for each such 
failure unless your failure is due to reasonable cause and not to 
willful neglect. 

Civil penalty for false information with respect to 
withholding. If you make a false statement with no reasonable 
basis that results in no backup withholding, you are subject to a 
$500 penalty. 

Criminal penalty for falsifying information. Willfully falsifying 
certifications or affirmations may subject you to criminal 
penalties including fines and/or imprisonment. 

Misuse of TINs. If the requester discloses or uses TINs in 
violation of federal law, the requester may be subject to civil and 
criminal penalties. 

Specific instructions 
Name 
If you are an individual, you must generally enter the name 
shown on your income tax return. However, if you have changed 
your last name, for instance, due to marriage without informing 
the Social Security Administration of the name change, enter 
your first name, the last name shovm on your social security 
card, and your new last name. 

If the account is in joint names, list first, and then circle, the 
name of the person or entity whose number you entered in Part I 
of the form. 

Sole proprietor. Enter your individual name as shovm on your 
income tax return on the "Name" line. You may enter your 
business, trade, or "doing business as (OBA)" name on the 
"Business name" line. 

Limited liability company {LLC). Check the "Limited liability 
company" box only and enter the appropriate code for the tax 
classification ("D" for disregarded entity, "C" for corporation, "P" 
for partnership) in the space provided. 

For a single-member LLC Oncluding a foreign LLC with a 
domestic owner) that is disregarded as an entity separate from 
its owner under Regulations section 301.7701-3, enter the 
owner's name on the "Name'' line. Enter the LLC's name on the 
"Business name" line. 

For an LLC classified as a partnership or a corporation, enter 
the LLC's name on the "Name" line and any business, trade, or 
DBA name on the ·'Business name" line. 

Other entities. Enter your business name as shown on required 
federal tax documents on the "Name" line. This name should 
match the name shown on the charter or other leoal document 
creating the entity. You may enter any business, trade. or OBA 
name on the "Business name·· line. 

Note. You are requested to check the appropriate box for your 
status (individual/sole proprietor. corporation, etc.). 

Exempt Payee 
If you are exempt from backup withholding, enter your name as 
described above and check the appropriate box for your status, 
then check the "Exempt payee" box in the line following the 
business name, sign and date the form. 
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Generally, individuals 0ncluding sole proprietors) are not exempt 
from backup withholding. Corporations are exempt from backup 
withholding for certain payments. such as interest and dividends. 

Note. If you are exempt from backup withholding, you should 
still complete this form to avoid possible erroneous backup 
withholding. 

The following payees are exempt from backup withholding: 

1. An organization exempt from tax under section 501 (a), any 
IRA, or a custodial account under section 403(b)(7) if the account 
satisfies the requirements of section 401 (f)(2), 

2. The United States or any of its agencies or 
instrumentalities, 

3. A state, the District of Columbia, a possession of the United 
States, or any of their political subdivisions or instrumentalities, 

4. A foreign government or any of its political subdivisions, 
agencies, or instrumentalities, or 

5. An international organization or any of its agencies or 
instrumentalities. 

Other payees that may be exempt from backup withholding 
111clude: 

6. A corporation, 
7. A foreign central bank of issue, 
8. A dealer in securities or commodities required to register in 

the United States, the District of Columbia, or a possession of 
the United States, 

9. A futures commission merchant registered with the 
Commodity Futures Trading Commission, 

10. A real estate investment trust, 

11. An entity registered at all times during the tax year under 
the Investment Company Act of 1940, 

12. A common trust fund operated by a bank under section 
584(a), 

13. A financial institution, 
14. A middleman known in the investment community as a 

nominee or custodian, or 

15. A trust exempt from tax under section 664 or described in 
section 4947. 

The chart below shows types of payments that may be 
exempt from backup withholding. The chart applies to the 
exempt payees listed above, 1 through 15. 

IF the payment is for ... 

Interest and dividend payments 

Broker transactions 

Barter exchange transactions 
and patronage dividends 

Payments over $600 required 
to be reported and direct 
sales over $5,000 · 

THEN the payment is exempt 
for ... 

All exempt payees except 
for 9 

Exempt payees 1 through 13. 
Also, a person registered under 
the Investment Advisers Act of 
1940 who regularly acts as a 
broker 

Exempt payees 1 through 5 

Generally. exempt payees 
1 through 7 • 

See Frxrn 1099-~.;HSC, Misce!!aneous Income. and its instructions. 

Hc,·.,vever, the fol!o1;ving p3yments made to a corporation (inc!ud1ng gross 
proceeds pa:d to an attorney under section 6045(t). even if the attorney is a 
corporation) and reportab[e on Form 1099-M!SC are not exempt from 
backup ~N1tr1holding: medrcai and health care payments. attorneys' fees, and 
payrnems for St2crv:ct;s paid by a federal executive agency. 

Part I. Taxpayer Identification 
Number (TIN) 

EXHIBIT A 

Page 3 

Enter your TIN in the appropriate box. If you are a resident 
alien and you do not have and are not eligible to get an SSN, 
your TIN is your IRS individual taxpayer identification number 
(!TIN). Enter it in the social security number box. If you do not 
have an ITIN, see How to get a TIN below. 

If you are a sole proprietor and you have an EIN, you may 
enter either your SSN or EIN. However, the IRS prefers that you 
use your SSN. 

If you are a single-member LLC that is disregarded as an 
entity separate from its owner (see Limited liability company 
(LLC) on page 2), enter the owner's SSN (or EIN, if the owner 
has one). Do not enter the disregarded entity's EIN. If the LLC is 
classified as a corporation or partnership, enter the entity's EIN. 

Note. See the chart on page 4 for further clarification of name 
and TIN combinations. 

How to get a TIN. If you do not have a TIN, apply for one 
immediately. To apply for an SSN, get Form SS-5, Application 
for a Social Security Card, from your local Social Security 
Administration office or get this form online at www.ssa.gov. You 
may also get this form by calling 1-800-772-1213. Use Form 
W-7, Application for IRS Individual Taxpayer Identification 
Number, to apply for an ITIN, or Form SS-4, Application for 
Employer Identification Number, to apply for an EIN. You can 
apply for an EIN online by accessing the IRS website at 
www.irs.gov/businesses and clicking on Employer Identification 
Number (EIN) under Starting a Business. You can get Forms W-7 
and SS-4 from the IRS by visiting www.irs.gov or by calling 
1-800-T AX-FORM (1-800-829-36 76). 

If you are asked to complete Form W-9 but do not have a TIN, 
write "Applied For" in the space for the TIN, sign and date the 
form, and give it to the requester. For interest and dividend 
payments, and certain payments made with respect to readily 
tradable instruments, generally you will have 60 days to get a 
TIN and give it to the requester before you are subject to backup 
withholding on payments. The 60-day rule does not apply to 
other types of payments. You will be subject to backup 
withholding on all such payments until you provide your TIN to 
the requester. 
Note. Entering "Applied For" means that you have already 
applied for a TIN or that you intend to apply for one soon. 

Caution: A disregarded domestic entity that has a foreign owner 
must use the appropriate Form W-8. 

Part II. Certification 
To establish to the withholding agent that you are a U.S. person, 
or resident alien, sign Form W-9. You may be requested to sign 
by the withholding agent even if items 1, 4, and 5 below indicate 
otherwise. 

For a joint account, only the person whose TIN is shown in 
Part I should sign (when required). Exempt payees, see Exempt 
Payee on page 2. 

Signature requirements. Complete the certification as indicated 
in 1 through 5 below. 

1. Interest, dividend, and barter exchange accounts 
opened before 1984 and broker accounts considered active 
during 1983. You must give your correct TIN, but you do not 
have to sign the certification. 

2. Interest, dividend, broker, and barter exchange 
accounts opened after 1983 and broker accounts considered 
inactive during 1983. You must sign the certification or backup 
withholding will apply. If you are subject to backup withholding 
and you are merely providing your correct TIN to the requester, 
you must cross out item 2 in the certification before signing the 
form. 
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3. Reai estate transactions. You rnust sign the certification. 
You may cross out item 2 of the certification. 

4. Other payments. You n1ust give yoLff correct TIN, but you 
do not have to sign the certification unless you have been 
notified that you have previously given an incorrect TIN. "Other 
payrnents'' include payments rnade in the course cf the 
requester's trade or business for rents, royalties, goods (other 
than bills for merchandise), medical and health care services 
(including payments to corporations), payments to a 
nonemployee for services, payments to certain fishing boat crew 
members and fishermen, and gross proceeds paid to attorneys 
(including payments to corporations). 

5. Mortgage interest paid by you, acquisition or 
abandonment of secured property, cancellation of debt, 
qualified tuition program payments (under section 529), IRA, 
Coverdell ESA, Archer MSA or HSA contributions or 
distributions, and pension distributions. You must give your 
correct TIN, but you do not have to sign the certification. 

What Name and Number To Give the Requester 

For this type of account: 

1. Individual 
2. Two or more individuals Uoint 

accountj 

3. Custodian account of a minor 
(Uniform Gift to Minors Act) 

4. a. The usual revocable sav111gs 
trust (granter is also trustee) 
b. So-called trust account that is 
nor a 1ega1 or valid trust under 
state law 

Give name and SSN of: 

The individual 
The actual owner of the account or, 
if combined funds, the first 
individual on the account· 

The minor' 

The grantor-trustee' 

The actual owner 
1 

5. Sole proprietorship or disregarded ii' The owner' 
entity owned by an individual 

1 

For this type of account: Give name and EIN of: 

6. Disregarded entity not ow nee by an! The owner 
individual i 

7. A valid trust, estate. or pension trust 
8. Corporate or LLC electing 

corporate status on Form 8832 

9. Association, c!ub, re1:gious. 
charitable, educational, or other 
tax-exempt organization 

10. Partnership or multi-member LLC 

ii. A broker or registered nominee 

12. Account witl1 the Department of j 
Agriculture in the name of a publ!c I 
entity (such as a state or local · 
government, school distnct. or 
prison) that receives agricultural 
p,,._,::;1, .... n, ~ .... ,,,.c,,t..., 

Legal entity 
4 

The corporation 

The organization 

The partnership 

The broker or nominee 

The public entity 

List first and circle the name of H1e person whosB nurnber you furnish. If only one person 
on a join! account has an SSN lhat p8fsor,'s nurnt-.,;r must be furnished. 

Circle the minor's name and ;u•-r ~h ~"e mr'"'or's SSN 
3
You must show your ind:v1dual name 2r,d you may also enter your business or ··DBA" 
name on the second name line. You m::1y use e1th~r your SSN or EIN (if you have one). 
but the iRS encour:.:.ges you rn ~se your SSN . 

., List first and c:rcie the nacne of tne trwst. est:-:ite. or pens1en trust. (Do net furnish the TIN 
of the persona! represent:Jl1ve vr trc.:st;;;q unless tile legal enrny ;tserf is net designated in 
the account trtle ) Also see Sp.;}c12,/ n.:l&s for p:;;rtnerships on page 1. 

Note. If no name is circled when more than one name is listed, 
the number will be considered to be that of the first name listed. 

Privacy Act Notice 

EXHIBIT A 

Page 4 

Secure Your Tax Records from identity Theft 
Identity theft occurs when someone uses your persona! 
information such as your name, social security number (SSN), or 
other identifying information, without your permission, to commit 
fraud or other crimes. An identity thief may use your SSN to get 
a job or may iiie a iax return using your SSN to receive a refund. 

To reduce your risk: 
• Protect your SSN, 
• Ensure your employer is protecting your SSN, and 
• Be careful when choosing a tax preparer. 

Cail the IRS at 1-800-829-1040 if you think your identity has 
been used inappropriately for tax purposes. 

Victims of identity theft who are experiencing economic harm 
or a system problem, or are seeking help in resolving tax 
problems that have not been resolved through normal channels, 
may be eligible for Taxpayer Advocate Service (TAS) assistance. 
You can reach TAS by calling the TAS toll-free case intake line 
at 1-877-777-4778 or TTY /TDD 1-800-829-4059. 

Protect yourself from suspicious emails or ph!shing 
schemes. Phishing is the creation and use of email and 
websites designed to mimic legitimate business emails and 
websites. The most common act is sending an email to a user 
falsely claiming to be an established legitimate enterprise in an 
attempt to scam the user into surrendering private information 
that will be used for identity theft. 

The IRS does not initiate contacts with taxpayers via emails. 
Also, the IRS does not request personal detailed information 
through emaii or ask taxpayers for the PIN numbers, passwords, 
or similar secret access information for their credit card. bank. or 
other financial accounts. 

If you receive an unsolicited email claiming to be from the IRS, 
forward this message to phishing@irs.gov. You may also report 
misuse of the IRS name, logo, or other IRS personal property to 
the Treasury Inspector General for Tax Administration at 
1-800-366-4484. You can forward suspicious emails to the 
Federal Trade Commission at: spam@uce.gov or contact them at 
www.consumer.gov/idtheft or 1-877-IDTHEFT(438-4338). 

Visit the IRS website at www.irs.gov to learn more about 
identity theft and how to reduce your risk. 

Section 6109 of the lnternai R2venue Code requires you to prov;cle your correct TiN to persons who rnust f1!e inforrnation returns with the !RS to report interest. 
dividends, and certain other 1ncorne paid to you, mortgage interest you patd, the acquisition or abandonment of secured property. c3nceifat1on of debt, er 
contributions you made to an 1RA. or Archsr ~,ASA or i-·1SA. The IRS uses the nurnbers for 1dentif!cation purposes and to he!p verify th,s accuracy of your tax return. 
Tr1e IRS may also prov,ce tnis 1nforr11ato~1 to ths Department of Justice fer c1v1I and cnminai litigation, and to c:ties, states. the D1stnct of Columbia, and U.S. 
possessions to carry out tt:sir tex i3'.:\'S. VVe rnz.1y also disciose this inf0rrnat1on to other countries under a tax treaty, to ft;Cerai and state agencies to enforce federal 
nonta,x c1imrnal 12.yvs, or to fsde:r( \avv i2nbrcenent and 1nteHrgence o.genciss to cornb3t terronsm. 

You rnust provide your T?-.l wheU1er c,r not yuu are required to f1ie a tax return. Payers must generally w:tht1old 28% of taxabfe interest. drvidend. and certain other 
payrnents to c::1 p3yts v,:t10 dc,es not c:rve :=i TIN to 3 payer. Certain penalh2s may aiso apply. 



NOTICE TO VENDORS 

Sections 285.525 To 285.550 RSMo. 

EXHIBIT B 

Pursuant to section 285.530 (1) RSMo., No business entity or 
employer shall knowingly employ, hire for employment, or continue to 
employ an unauthorized alien to perform work within the State of 
Missouri. 

As a condition for the award of any contract or grant in excess of five 
thousand dollars by the state or by any political subdivision of the 
state to a business entity, or for any business entity receiving a state
administered or subsidized tax credit, tax abatement, or loan from the 
state, the business entity shall, by sworn affidavit and provision of 
documentation, affirm its enrollment and participation in a federal work 
authorization program with respect to the employees working in 
connection with the contracted services. Every such business entity 
shall sign an affidavit affirming that it does not knowingly employ any 
person who is an unauthorized alien in connection with the contracted 
services. {RSMo 285.530 (2)} 

An Employer may enroll and participate in a federal work authorization 
program and shall verify the employment eligibility of every employee 
in the employer's hire whose employment commences after the 
employer enrolls in a federal work authorization program. The 
E-verify system issues a Memorandum of Understanding once 
enrollment is complete; the City of Columbia requires a copy of 
this document be attached to the Work Authorization Affidavit. 
The employer shall retain a copy of the dated verification report 
received from the federal government. Any business entity that 
participates in such program shall have an affirmative defense that 
such business entity has not violated subsection 1 of this section. 
{RSMo 285.530 (4)} 

For vendors that are not already enrolled and participating in a federal 
work authorization program, E-Verify is an example of this type of 
program. Information regarding E-Verify is available at: 
http://W\N\N.dhs.gov/e-verify 
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CITY OF COLUMBIA, MISSOURI 
WORK AUTHORIZATION AFFIDAVIT 

PURSUANT TO 285.530 RSMo 
(FOR ALL BIDS !N EXCESS OF $5,000.00) 

County of ______ _ ) 
)SS. 
) State of --------

EXHIBIT B 

My name is ____________ . I am an authorized agent of 

____________ (Bidder). This business is enrolled and participates in a 

federal work authorization program for all employees working in connection with 

services provided to the City of Columbia. This business does not knowingly employ 

any person who is an unauthorized alien in connection with the services being provided. 

Documentation of participation in a federal work authorization program is 

attached to this affidavit. 

Furthermore, all subcontractors working on this contract shall affirmatively state 

in writing in their contacts that they are not in violation of Section 285.530.1 RSMo and 

shall not thereafter be in violation. Alternatively, a subcontractor may submit a sworn 

affidavit under penalty of perjury that all employees are lawfully present in the United 

States. 

Affiant 

Printed Name 

Personaliy appeared before me, a Notary Pubiic, within and for the County of 

State of Missouri, the person whose signature appears above, PERSONALLY AND 
KNOWN TO ME AND ACKNOWLEDGED, that signed the foregoing Affidavit for the 
purposes therein stated. 

Subscribed and sworn to me this _____ day of ________ , 20 . 

My Commission expires , 20_. 

(Notary Public) 
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1VJ_isso LI 1,.i 

Divisio11 of .Labo1A Sta11cl~11 .. cls 
WAGE AND HOUR SECTION 

JEREMIAH W. (JAY) NIXON, Governor 

A1111u~1l Wage Order No. 23 
Section 010 

BOONE COUNTY 

Jn accordance with Section 290.262 RSMo 2000, within thirty (30) days after a certified copy of this 
Annual Wage Order has been filed with the Secretary of State as indicated below, any person who may 
be affected by this Annual Wage Order may object by filing an objection in triplicate with the Labor and 
Industrial Relations Commission, P.O. Box 599, Jefferson City, MO 65102-0599. Such objections must 
set forth in writing the specific grounds of objection. Each objection shall certify that a copy has been 
furnished to the Division of Labor Standards, P .0. Box 449, Jefferson City, MO 65102-0449 pursuant to 
8 CSR 20-5.010(1). A certified copy of the Annuai Wage Order bas been filed with the Secretary of 
State of Missouri. 

Origina!Signedbv .... -
John E. Lindsey, Director 

Division of Labor Standards 

This Is A True And Accurate Copy Which Was Filed With The Secretary of State: ;\lan-h Ill. 201<, 

Last Dute Objections \,fay Be Filed: April 11, 201~ 

Prepared by i\lissou1·i Department of Ulbor and Industrial Relations 



Bulidng Construoiori Raws f(JI 

BOONE County 

Fringe Benefit Percentage is of the Ba<.iC ,burly Rate 

-"*Annual !ncrern!~ntal lncr~ase 

Section 010 



Building Ccnstruct:on Rates for 
BOONE County Footnotes 

REPL/-1.CEME\JT PAGE Section 010 

OCCUPATION.1\L TITLF •• Date of 
Increase 

_····_ ---f--- --

· l:las1c i Over-

Hourly ·1 Time Holiday 
Rates Schedule Schedule 

Total Fringe Benefits 

""-"··-··---·-··· ~ 

·------- ,, __ _ 
I --· 

........ _·-=1==== :~~== ==--=-------- ·----
.. ---------T 

!--,---l 

I ___ ...... ,_.L_ ___ .J.... ___ _L _____________ _ 

• We1ders receive rate prescribed for the occupational title performing operation to which welding is incidental. 

Use Building Construction Rates on Guilding construc!ion in accordance with the classifications of construction 

work established in 8 CSR 30-3.040(2). 

Use Heavy Construction Rates on Highway and Heavy construction in accordance with the classifications of 

construction work established in e CSR 30-3.040(3). 

a - Vacation: Employees over 5 years - 8%; Employees under 5 years - 6% 
.. b - All work over $7 Mil. Total Mech. Contract - $38 00, Fringes - $26.93 

All work under $7 Mil. Total Mech. Contract - $36.66, Fringes - $21.49 
c - Vacation: Employees after 1 year - 2°/.,; Employees after 2 years - 4%; Employees after 10 years - 6% 

.. Annual Incremental Increase ANNU/\l. W/,G[ ORDEf1 NO. 23 7/16 



REPLACEMENT PAGE 
BOONE COUNTY 

BUILDING CONSTRUCTION - OVERTIME SCHEDULE 

FED: Minimum requirement per Fair Lobor Standards Act means time and one-half (1 Ya) shall be paid for all work in 
excess of forty ( 40) hours per work week. 

NO. 9: Means the regu!ar workday starting time of 8:00 a.rn. (and resulting quitting time of 4:30 p.rn.) may be moved 
forvvard to 6:00 a.m. or de!ayed one hour to 9:00 a m All work performed in excess of the regular work day and on 
Saturday shall be compensated at one and one-half (1 'h) times the regular pay. In the event time is lost during the work 
week due to weather conditions, the Employer may schedule work on the following Saturday at straight time. All work 
accomplished on Sunday and holidays shall be compensated for at double the regular rate of wages. The work week 
shall be Monday through Friday. except for midweek holidays. 

NO. 11: Means eight (8) hours shall const\tute a day's work, with the starting time to be established between 6:00 a.m. 
and 8:00 a.m. from Monday to Friday. Time and one-half (1 Yo) shall be paid for first two (2) hours of overtime Monday 
through Friday 8nd the first eight (8) hours on Soturday. All other overtirne hours i\1onday through Saturday shall be paid 
at double (2) time rate. Double (2) time shall be paid for all time on Sunday and recognized holidays or the days 
observed in lieu of these holidays. 

NO. 12: Means the work week shall commence on Monday at 12:01 a.m. and shall continue through the following 
Friday, inclusive of each week. /1,ll work performed by employees anywhere in excess of forty (40) hours in one (1) work 
week, shall be paid for at the rate of one and one-half (112) times the regular hourly wage scale. Ali work performed 
within the regular working hours which shall consist of a ten (10) hour work day except in emergency situations. 
Overtime work and Saturday work shall be paid at one and one-half (1;/,) times the regular hourly rate. Work on 
recognized holidays and Sundays shall be paid at two (2) times the regular hourly rate. 

NO. 18: Means the regular work day shall be eight (8) hours. Working t,ours are from six (6) hours before Noon (12:00) 
to six (6) hours after Noon (12:00). The regular work week shall be forty (40) hours, beginning between 6:00 a.m. and 
12:00 Noon on Monday and ending between 1 :00 p.m. and 6:00 p.m. on Friday. Saturday will be paid at time and one
half (1;/,). Sunday and Holidays shall be paid at double (2) time. Saturday can be a make-up day if the weather has 
forced a day off, but only in the week of the day being lost. Any time before six (6) hours before Noon or six (6) hours 
after Noon will be paid at time and one-half (1 'h) 

NO. 22: Means a regular work week of forty (40) hours will start on Monday and end on Friday. The regular work day 
shall be either eight (8) or ten (10) hours. If a crew is prevented from working forty (40) hours Monday through Friday, or 
any part thereof by reason of inclement weather, Saturday or any part thereof may be worked as a make-up day at the 
straight time rate. Employees who are part of a regular crew on a make-up day, notwithstanding the fact that they may 
not have been employed the entire week, shall work Saturday at the straight time rate. A workday is to begin between 
6:00 a.m. and 9:00 a.m. However, the project starting time may be advanced or delayed if mutually agreed to by the 
interest parties. For all time worked on recognized holidays, or days observed as such, double (2) time shall be paid. 

NO. 26: Means that tho regular working day shall consist of eight (8) hours worked between 6:00 a.m., and 5:0G p.m., 
five (5) days per week, fvlonday to Friday, inclusive. Hours of work at each jobsite shall be those established by the 
general contractor and worked by the rnaJority of trades. (The above working hours may be changed by mutual 
agreement). Work performed on Construction Work on Saturdays, Sundays and before and after the regular working day 
on Monday to Friday, inclusive, shall be classified ;:is overtime, and paid for at double (2) the rate of single time. The 
employer may establish hours worked on a Jobsite for a four (4) ten (10) hour day work week at straight time pay for 
construction work; the regular working clay shall consist of ten (10) hours worked consecutively, between 6:00 a.m. and 
6:00 p.m., four (4) days per week. Monday to Thursday, inciusive. Any work performed on Friday, Saturday, Sunday and 
holidays. and before and after the regular working day on fvlonday to Thursday where a four (4) ten (10) hour day 
workweek has been established, viii be pciid at t,vo times (2) the single time rate of pay. The rate of pay for all work 
performed on holidays shall be at two times (2) the single time rate of pay. 

ANNUAL WAGE ORDER NO. 23 Page I of G 



REPLACEMENT PAGE 
BOONE COUNTY 

BUILDING CONSTRUCTION - OVERTIME SCHEDULE 

NO. 28: Means a regular workday shall consist of eight (8) hours between 7:00 a.m. and 5:30 p.m, wit1 at least a th;rty 
(30) minute period to be taken for lunch. Five (5) days a week, Monday through Friday inclusive, shall constitute a work 
week. The Employer has the option for a workday/workweek of four (4) ten (10) hour days (4-10's) provided: 

-The project must be for a minim urn of four (4) consecutive days. 
-Starting time may be wit11in one (1) hour either side of 8:00 a.m 
-Work week must begin on either a Monday or Tuesday: If a holiday falls within that week it shall be a 
consecutive work day. (Altcrnale: If a holiday falls in the middle of a week, then the regular eight (8) hour 
schedule may be implemented). 
-Any time worked in excess of any ten ( 10) hour work day (in a 4-10 hour work week) shall be at the appropriate 
overtime rate. 

All work outside of the regular working hours as provided, Monday through Saturday, shall be paid at one & one-half (1 'h) 
times the employee's regular rate of pay. All work performed from 12:00 a.m. Sunday through 8:00 a.m. Monday and 
recognized holidays shall be paid at double (2) the straight time hourly rate of pay. Should employees work in excess of 
twelve (12) consecutive hours they shall be paid double time (2X) for all time after twelve (12) hours. Shift work 
performed between the hours of 4:30 p.m. and 12:30 a.m. (second shift) shall receive eight (8) hours pay at the regular 
hourly rate of pay plus ten (10%) percent for seven and one-half (7'h) hours work. Shift work performed between the 
hours of 12:30 a.m. and 8:00 a.m. (third shift) shall receive eight (8) hours pay at the regular hourly rate of pay plus fifteen 
(15%) percent for seven (7) hours work. A lunch period of thirty (30) minutes shali be allowed on each shift. All overtime 
work required after the completion of a regular shift shall be paid at one and one-half (1 Y,) times the shift hourly rate. 

NO. 33: Means the standard work day and week shall be eight (8) consecutive hours of work between the hours of 6:00 
a.m. and 6:00 p.m .. excluding the lunch period Monday through Friday, or shall conform to the practice on the job site. 
Four (4) days at ten (10) hours a day may be worked at straight time, Monday through Friday and need not be 
consecutive. All overtime, except for Sundays and holidays shall be at the rate of time and one-half (1 Yz). Overtime 
worked on Sundays and holidays shall be at double (2) time. 

NO. 40: Means the regular working week shall consist of five (5) consecutive (8) hour days' labor on the job beginning 
with Monday and ending with Friday of each week. Four (4) 10-hour days may constitute the regular work week. The 
regular working day shall consist of eight (8) hours labor on the job beginning as early as 6:00 a.m. and ending as !ale as 
5:30 p.m. All full or part time labor performed during such hours shall be recognized as regular working hours and paid 
for at the regular hourly rate. All hours worked on Saturday and all hours worked in excess of eight (8) hours but not 
more than twelve (12) hours during the regular working week shall be paid for at time and one-half (1Y.) the regular 
hourly rate. All hours worked on Sundays and holidays and all hours worked in excess of twelve (12) hours during the 
regular working day shall be paid at two (2) times the regular hourly rate. In the event of rain, snow, cold or 
excessively windy weather on a regular working day, Saturday may be designated as a "make-up" day. Saturday may 
also be designated as a "make-up" day, for an employee who has missed a day of work for personal or other reasons. 
Pay for "make-up" days shall be at regular rates. 

AV'.JCY2~J 0~0 OT in2.dcr.: ANNUAL WAGE Ol~DER NO. 23 



REPLACEMENT PAGE 
BOONE COUNTY 

BUILDING CONSTRUCTION - OVERTIME SCHEDULE 

NO. 42: Means eight (8) hours between the t10urs of 8 00 a.rn. and 4:30 p.m. shall constitute a work day. The starting 
time may be advanced one (1) or two (2) hours EmployPes sh;:ill have a lunch period of thirty (30) minutes. The 
Employer may provide a iunch period of one (1) hour. and in that event, :he workday shali commence at 8:00 a.m and 
end at 5:0C pm. The workweek shall commence at 8:00 a rn. on Monday and shall end at 4:30 pm. on Friday (or 5:00 
p.m. on Friday if the Employer grants a lunch period of one (1) hour), or as adjusted by starting time change as stated 
above. All work performed before 8:00 a.m. and after 4:30 p.m (or 5 00 p.rn. where one (1) hour lunch is granted for 
lunch) or as adjusted by starting time change as stated above or on Saturday, except as herein provided, shall be 
compensated at one and one-half (1 Y,) times the regular hour!y rate of pay for the work performed All work performed 
on Sunday and on recognized holidays shall be compensated at double (2) the regular hourly rate of pay for the work 
performed. When working a five 8-hour day schedule and an Employer is prevented from working forty (40) hours, 
Monday through Friday, or any part thereof by reason of inclement weather (rain or mud), Saturday or any part thereof 
may be worked as a make-up day at the straight time rate. The Employer shall have the option of working five eight 
(8) hour days or four ten Cl 0) hour days Monday through Friday. if an Employer elects to work five (5) eight (8) hour 
days during any work week, hours worked more than eight (8) per day or forty (40) hours per week sha!I be paid at 
time and one-half (1 Yi) the houriy rate Monday through Friday. If an Employer elects to work four (4) ten (10) hour 
days in any week, work performed more than ten (10) hours per day or forty (40) hours per week shall be paid at time 
and one-half (1 Yz) the hourly rate Monday through Friday. If an Employer is working ten (10) hour days and loses a 
day due to inclement weather, they may work ten (10) hours Friday at straight time. All hours worked over the forty 
(40) hours Monday through Friday will be paid at time and one-half (11'2) overtime rate. Overtime shall be computed at 
half-hour intervals. Shift \/\Jork: Two (2) or t11ree (3) shifts shall be permitted, provided such st1ifts are scheduled for a 
minimum of three (3) consecutive days. The second shift shall begin at 4:30 p.m. and end at 12:30 a.m. with one-half 
(1/2) hour for lunch between 7:30 p.m. and 9:00 p.m. and shall received eighty (8) hours' pay. The third shift shall begin 
at 12:30 a.m. and i:':nd at 8:00 a.rn. with one-haif (1i2) hour foi iunci·1 between 3:30 a.m. and 5:00 a.m. and shaii received 
(8) hour's; pay. There shall be at least one (1) foreman on each shift on jobs where more than one shift is employed, 
provided that there are two (2) or more employees on second and on the third shifts. All shifts shall arrange to 
interchange working hours at the end of each week. When three shifts are used, the applicable rate must be paid from 
Saturday at 8:00 a.m. until the following Monday at 8:00 a.rn. When three shifts are employed, the second and third 
shifts shall contain at least one-half (1/2) as many employees as the first shift. 

NO. 43: Eight (8) hours shall constitute a work day between the hours of 7:00 a.m. and 4:30 p.m. Forty (40) hours 
within five (5) days, Monday through Friday inclusive, shali constitute the work week. Work performed in tile 9th and 
10th hour, Monday through Friday, shall be paid at time and one-haif (1 Y:.) the regular straight time rate of pay. 
Contractor has the option to pay two (2) hours per day at the time and one-half (1 Yz) the regular straight time rate of 
pay between the hours of 6:00 a.m. and 5:30 p.m., Monday through Friday. Work performed outside the regularly 
scheduled working hours and on Saturdays, Sundays and recognized legal holidays, or days celebrated as such, shall 
be paid for at the rate of double (2) time. 

NO. 55: Means the regular v,ork day shall be eight (8) hours between 6:00 a.m. and 4:30 p.m. The first two (2) hours of 
work performed in excess of the eight (8) hour work day, Monday through Friday, and the first ten (10) hours of work on 
Saturday, shall be paid at one & one-half (1 %) times the straight time rate. All work performed on Sunday, observecl 
holidays and in excess of ten (10) hours a day, Monday through Saturday, shall be paid at double (2) the straight time 
rate. 

!\WC23 0'0 OT ir2 rice ANNU.C,L WAGE rn:;:oE::R f\JO. 23 



REPLACEMENT PAGE 
BOONE COUNTY 

BUILDING CONSTRUCTION ~ OVERTIME SCHEDULE 

NO. 57: Means eight (8) hours per day shall constitute a day's work and forty (40) hours per week, Monday ttsrough 
Friday, shall constitute a week's work. The regular starting time shall be 8:00 a.m. If a second or third shift is used, 
the regular starting time of the second shift shall be 4:30 pm. and the regular starting period for the third shift shall be 
12:30 a.m. These times may be adjusted by the employer. The day shift shall work a regular eight (8) hours shift as 
outlined above. Employees working a second shift shall receive an additional $0.25 above the regular hourly rate and 
perform seven and one-half (TY>) hours work for eight (8) hours pay. Third shift employees shall be paid an additional 
$0.50 above the regular hourly rate and 'Nork seven (7) hours for eight (8) hours pay. When circumstances warrant, the 
Employer may change the regular workweek to four (4) ten-hour days at the regular time rate of pay. All time worked 
before and after the established workday of eight (8) hours, Monday through Friday, and all time worked on Saturday 
shall be paid at the rate of time and one-half (1 Y,) except in cases where work is part of an employee's regular Friday 
shift. All time worked on Sunday and recognized holidays shall be paid at the double (2) time rate of pay except in 
cases where work is part of an emp!oyee's previous day's shift. For all overtime hours worked $27.04 of the fringe 
benefits portion of the prevailing wage shall be paid at the same overtime rate at which the cash portion of the 
prevailing wage is to be paid. The remaining $1.29 of the fringe benefit portion of the prevailing wage may be paid at 
straight time. 

NO. 59: Means that except as herein provided, eight (8) hours a day shall constitute a standard work day, and forty (40) 
hours per week shall constitute a week's work. All time worked outside of the standard eight (8) hour work day and on 
Saturday shall be classified as overtime and paid the rate of time and one-half (1 Yi). All time worked on Sunday and 
holidays shall be classified as overtime and paid at the rate of double (2) time. The Employer has the option of working 
either five (5) eight hour days or four (4) ten hour days to constitute a normal forty (40) hour work week. When the four 
(4) ten-hour work week is in effect. the standard work day shall be consecutive ten (10) hour periods between the hours 
of 6:30 a.m. and 6:30 p.m. Forty (40) hours per week shall constitute a week's work, Monday through Thursday, 
inclusive. In the event the job is down for any reason beyond the Employer's control, then Friday and/or Saturday may, at 
the option of the Employer, be worked as a make-up day; straight time not to exceed ten (10) hours or forty (40) hours 
per week. When the five day eight (8) hour work week is in effect, forty (40) hours per week shall constitute a week's 
work, Monday through Friday, inclusive. In the event the job is down for any reason beyond the Employer's control, then 
Saturday may, at the option of the Employer, be worked as a make-up day; straight time not to exceed eight (8) hours or 
forty (40) hours per week. The regular starting time (and resulting quitting time) may be moved to 6:00 a.m. or delayed to 
9:00 a.m. Make-up days shall not be utilized for days lost due to holidays. 

NO. 60: Means the Employer shall have the option of working five 8-hour days or four 10-hour days Monday through 
Friday. If an Employer elects to work five 8-hour days during any work week, hours worked more than eight (8) per day 
or forty (40) per week shall be paid at time and one-half (1 Yi) the hourly wage rate plus fringe benefits Monday through 
Friday. SATURDAY MAKE-UP DAY: If an Employer is prevented from working forty (40) hours, Monday through Friday, 
or any part thereof by reason of inclement weather (rain or mud), Saturday or any part thereof may be worked as a make
up day at the straight time rate. It is agreed by the parties that t11e make-up day is not to be used to make up time lost 
due to recognized holidays. If an Employer e!ects to work four 10-hour days, between the hours of 6:30 a.m. and 6:30 
p.m. in any week, work performed more than ten (10) hours per day or forty (40) hours per week shall be paid at time and 
one half (1 Y,) the hourly wage rate plus fringe benefits Monday through Friday. If an Employer is working 10-hour ciays 
and loses a day due to inclement weather, the Employer may work ten (10) hours on Friday at straight time. All hours 
worked over the forty ( 40) hours Monday through Friday will be paid at time and one-half (1 Yz) the hourly wage rate plus 
fringe benefits. All Millwright work performed in excess of the regular work day and on Saturday shall be compensated 
for at time and one-half (1 Yi) the regular Millwright hourly wage rate plus fringe benefits. The regular work day starting at 
8:00 a.m. (and resulting quitting time of 4:30 p.m.) may be moved forward to 6:00 am or delayed one (1) hour to 9 CO 
a.m. All work accomplished on Sundays and recognized holidays, or days observed as recognized holidays, shal1 be 
compensated for at double (2) the regular hourly rate of wages plus fringe benefits. NOTE: All overtime is compu'.ed on 
the hourly wa9e rate plus an amount equal to the fringe benefits. 
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NO. 86: The regular workday shall consist of eight (8) consecutive hours, exclusive of a thirty (30) minute lunch period, 
with pay at the straight time rate with all hours in excess of eight (8) hours in any one day to be paid at the applic;:ible 
overtime rate at tirne and one-half ('i 1h). The regular vvorkday shall begin beh,veen the hours of 6:00 a.m. and 8:00 a.m. 
The Employer may have the option to scheclule the work week from Monclay through Thursday at ten (10) hours per day 
at the straight time rate of pay with all hours in excess of ten ( 10) hours in any one day to be paid at the applicable 
overtime rate at time and one-half (112). If the Employer elects to work from rv1onday through Thursday and is stopped 
due to inclemynt weather, holiday or other conditions beyond the control of the Employer, they shall have the option to 
work Friday at the straight time rate of pay to complete the forty (40) hours for the workweek. A!I overtime work 
performed on Monday throug!, Saturday shall be paid at time and one-half (1Y,) the hourly rate. Fringe benefits shail be 
paid at the one and one half the hourly rate. All work performed on Sundays and recognized holidays shall be paid at 
double (2) the hourly rate. Fringe benefits shall be paid at double the hourly rate. Shifts may be established when 
considered necessary by the Employer. Shift hours and rates will be as follows. If shifts are established, work on the 
First Shift will begin between 6 00 a.m. and 9:00 a.m. and consist of eight (8) hours of work plus one-half hour unpaid 
lunch. Hours worked during the first shift will be paid at the straight time rate of pay. The second shift shall start eight 
hours after the start of the first shift and consist of eight (8) hours of work plus one-half hour unpaid lunch. Work on the 
second shift will begin between 2:00 p.m. and 5:00 p.m. and be paid the straight time rate plus $2.50 per hour. The third 
shift shall start eight hours after the start of the second shift and consist of eight (8) hours plus one-half hour unpaid 
lunch. Work on the third shift will begin between 10:00 p.m. and 1 :OO a.m. and be paid the straight time rate plus $3.50 
per hour. The additional amounts that are to be paid are only applicable when working shifts. Shifts that begin on 
Saturday morning through those shifts which end on Sunday morning will be paid at time and one-half these rates. Shifts 
that begin on Sunday morning through those shifts which end on Monday morning will be paid at double time these rates. 

NO. 91: ~ .. ~eans eight {8) hours sha!! constitute a day's v;1ork commencing at 7:00 a.nl. and ending at 3~30 p.m., 3!!ovv'ing 
one-half (Yz) hour for lunch. The option exists for the Employer to use a flexible starting time between the hours of 6:00 
a.m. and 9:00 a.m. The regular workweek shall consist of forty (40) hours of five (5) workdays, Monday through Friday. 
The workweek may consist of four (4) ten (10) hour days from Monday through Thursday, with Friday as a make-up day. 
If the make-up day is a holiday, the employee shall be paid at the double (2) time rate. The employees shall be paid time 
and one-half (1 Y,) for work performed on Saturdays, before the regular starting time or after the regular quitting time or 
over eight (8) hours per work day (unless working a 10-t1our work day, then time and one-half (1 Yi) is paid for work 
performed over ten (10) hours a day) or over forty (40) hours per work week. Work performed on Sundays and 
recognized hoiidays shall be paid at the double (2) time rate of pay SHIFT WORK: When it is necessary for the project 
to operate in shifts, there will be three (3) eight (8) hour shifts commencing at 8:00 a.m. Shift work must continue for a 
period of not less than three (3) consecutive work days, two (2) days which must be regular work days (Monday through 
Friday). In the event the second or third shift of any regular work day shall fall into a Saturday or a holiday, such 
extension into a Saturday or holiday shall be considered as part of the previous workday and employees shall be paid at 
the regular shift rate. The first day shift shall work a regular eight (8) hour day at regular rates. The second shift shall be 
eight (8) hours regular time pay plus $2.50 per hour premium for eight (8) hours work. Third shift will be for eight (8) 
hours regular time pay plus $3.00 per hour premium for eight (8) hours work. 

NO. 94: Means eight (8) hours shall constitute a day's work between the hours of 8:00 a.m. and 5:00 p.rn. The regular 
workday starting time of 8:00 a.rn. (and resulting quitting time of 4:30 p.m.) may be moved forward to 6:00 a.rr. or 
delayed one (1) hour to 9:00 a.m. All work performed in excess of the regular work day and on Saturday shall be 
compensated at one and one-half ("11h) times the regular pay. In the event time is lost during the work week due to 
weather conditions, the Employer may schedule work on the following Saturday at straight time. All work accomplished 
on Sunday and holidays shall be compensated at double the regular rate of wages 
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NO. 101: Pi/leans tt1at except as provided below. eight (8) hours a day shall constitute a standard work d<1y, <1nd forty (40) 
hours per week shall constitute a week's work, which shall begin on Monday and end on Friday. All time worked outside of 
the standard work day and on Saturday st1all be classified as overiirne and paid the rate of time and one-half (1 Y,) (except 
as herein provided). All tme worked on Sunday and recognized holiclays shall be classif,ed as overtime and paid at tr1e 
rate of double (2) time_ The regular starting time of 8:00 a.m. (and resulting quitting time of 4:30 p.m.) may be movecl 
forward to 6:00 a.m. or delayed one (1) hour to 9:00 a.m. The Employer has the option of working either five (5) eight-hour 
days or four (4) ten-hour days to consUute a noirm1I forty (40) hour wo1k wee!<:. When a four (4) ten-hour day work week 1s 
in effect, the standard work day shall be consecutive ten (10) hour pcrioc!s between Ille hours of 6:30 a.111. rnxl 6:30 p ni 

Forty (40) hours per week shall constitute a week's work Monday l11tough Tt,ursday, inclusive. In the event H1e job is clown 
for any reason beyond the Employer's control, then Friday and/or Saturday may, at t11c option of lhe Employer, be worked 
as a make-up day: straight time not to exceed ten (10) hours per day or forty (40) hours per week. Starting time wi!I be 
designated by the employer. When the five (5) day eight (8) hour work week is in effect. forty (40) 11ours pe, week sllall 
constitute a week's vvork, Monday through Friday, inclusive. In the event the job is down for any reason beyond the 
Employer's control, then Saturday may, at the option of the Employer, be worked as a make-up day; straight time not to 
exceed eight (8) hours per day or forty (40) hours per week. Make-up days shall not be utilized for days lost due to 
holidays. 

NO. 122: Means the regular workday shall be (8) hours. The regular work week shall be forty (40) hours, beginning 6:00 
a.m. on Monday and ending 6:00 p.m. on Friday. Saturday will be time and one-half (1 Yi). Sunday and Holidays shall be 
double (2) time. Saturday can be a make-up dc:Jy if weather has forced a day off. 

NO. 124: Means eight (8) hours shall constitute a day's work on all classes of work between the hours of 6:00 a.rn. and 
5:30 p.m., Monday through Friday. The pay for time 1,vorked during these hours shall be at the regular wage rate. The 
regular workweek shall be Monday through Friday. Employrnent from 4:30 p.m. lo 12 00 midnight, Monday through 
Friday, shall be paid for c1t one ,:ind one-half ( 1 Y::) times Ille regular hourly rate. From 12:00 midnight until 8 00 a.rn. on 
any day shall be paid for at twice the refJular hourly rnte. All time worked on Sundays and the recognized holidays shall 
be paid at the rate of c!ouble (2) lin,e. It is understood that forty (40) hours shall constitute a regular workweek, (5-B's) 
Sunday Midnight through Friday Midnight, understanding anything over eight (8) hours is one ancl one-half (1 V,) times H,c 
hourly wage rate. 
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NO. 3: Pdl vvork done on Nevv Year's Day. Decoration Day 1 July 4th, Labor Day, Veteran's Day1 Thanks~1ivfng a11d 
Christmas shall be compensated at the double (2) time rate of pay. When any of these holidays fail on a Sunday, 
the following Monday shall be observed. 

NO. 4: NI work done on New Year's Day, Memorial Day, Independence Day, Labor Day, Thanksgiving and 
Christmas Day shall be paid at the double time rate of pay. :f any of the above holidays fall on Sunday, Monday will 
be observed as the recognized holiday. If any of the above holidays fal! on Saturday, Friday will be observed as the 
recognized holiday and holidays falling on Sunday will be observed on the following Monday. 

NO. 5: Ail work that shall be done on New Year's Day, Memorial Day, Independence Day, Labor Day, Veteran's 
Day, Thanksgiving Day, and Christmas Day shall be paid twice the amount of his or her regular hourly wage rate 
for each hour of fraction thereof worked on any such day . 

NO. 7: The foiiowing days are assigned days and are recognized as holidays: New Year's Day, Memorial Day, 
Independence Day, Labor Day, Veteran's Day, Thanksgiving Day, and Christmas Day. If a holiday falls on a 
Sunday, it shall be observed on the following Monday. If a holiday falls on a Saturday, it shall be observed on the 
preceding Friday. No work shall be performed on Labor Day except in case of jeopardy to work under construction. 
This is applied to protect Labor Day. When a holiday falls during the normal workweek, Monday through Friday, it 
shall be counted as eight (8) hours toward the forty (40) hour week. However, no reimbursement for these eight (8) 
hours is to be paid to the workman unless worked. If workman are required to work the above enumerated holidays 
or days observed as such, or on Sunday, they sha!! receive double (2) the regu!ar rate of pay for such work. 

NO. 8: All work performed on New Year's Day, Memorial Day, Independence Day, Labor Day, Veteran's Day, 
Thanksgiving Day, and Christmas Day 1 or the days observed in lieu of these holidays, shall be paid at the double 
time rate of pay. 

NO. 15: All work accomplished on the recognized holidays of New Year's Day, Decoration Day (Memorial Day), 
Independence Day (Fourth of July), Labor Day, Veteran's Day, Thanksgiving Day and Christmas Day, or days 
observed as these named holidays, shall be compensated for at double (2) the regular hourly rate of wages plus 
fringe benefits. If a holiday falls on Saturday, it shail be observed on the preceding Friday. If a holiday fa!ls on a 
Sunday, it shall be observed on the following Monday. No work shall be performed on Labor Day, Christmas Day, 
Decoration Day or Independence Day except to preserve life or property. 

NO. 19: All work done on New Year's Oay, MP.rnorial Day, July 4th, Labor Day, Thanksgiving Day, and Christmas 
Day shall be paid at the double time rate of pay. The employee may take off Friday following Thanksgiving Day. 
However, the employee shall notify his or her Foreman, General Foreman or Superintendent on the Wednesday 
preceding Thanksgiving Day. When one of the above holidays falls on Sunday, the following Monday shall be 
considered a holiday and all work performed on either day shall be at the double (2) time rate. When one of the 
holidays faJls on Saturday 1 the preceding Friday shall be considered a holiday and all vvcrk perforn1ed on either day 
shall be at the double (2) time rate. 

NO. 23: All work done on New Year's Day, Memorial Day, Independence Day, Labor Day, Veteran's Day, 
Thanksgiving Day, Christmas Day ancl Sundays shall be recognized holidays and shall be paid at the double time 
rate of pay. When a holiday falls on Sunclay, the following Monday shali be considered a holiday. When a holiday 
falls on Saturday, Friday is recognized as a holiday. 

NO. 44: Ail work done on New Year's Day, Decoration Day, Independence Day, Labor Day, Veteran's Day, 
Thanksgiving Day, and Christmas Day shall be paid at the double time rate of pay. If a holiday falls on a Sunday, ;t 
shall be observed on the Monday following. If a holiday fails on a Saturday, it shall be observed on the proceeding 
Friday. No work shall be performed on tt1ese clays except ir1 emergency to protect life or property. /\II work 
performed on these holidays shall tie c;ornpensated at double the regular hourly rate for the work performed. 
Overtime shall be computed at half-hour intervals. 

NO. 45: All work performed on New Year's Day. ~v1erno(al Doy, !ndcpendence Day, Labor DGy, Veteran's Cay, 
Thanksgiving Day, the day after Thanksgiving, the day before Christmas, and Christmas Day, shall be paid at the 
double time rate of pay 

MmLJAL. VVAGE ORDER NO. 23 
f\V'V023 0-10 Rhni ctnr: 



BOONE COUNTY 
HOLIDAY SCHEDULE - BUILDING CONSTRUCTION 

NO. 54: All work performed or, New Year's Day, Memorial Day, Independence Day, Labor Day, Veteran's Day, 
Thanksgiving Day, the Friday after Thanksgiving Day, and Christmas Day shali be paid at the double (2) time rate of 
pay. When a holiday falls on Saturday, it shall be observed on Friday. Wt1en a holiday falls on Sunday, it shall be 
observed on Monday. 

NO. 55: The following days are recognized as holidays: New Year's Day, Memorial Day, Independence Day, Labor 
Day, Thanksgiving Day and Christmas Day. If a ho!iday falls on a Sunday, it shall be observed on the following 
Monday. No work shall be performed on Labor Day except in case of jeopardy to work under construction. This rule 
is applied to protect Labor Day. When a holiday falls during the normal work week, Monday through Friday, it shall 
be counted as eight (8) hours toward the forty (40) hour week; however, no reimbursement for this eight (8) hours is 
to be paid the workmen unless worked. An Employer working a four (4) day, ten (10) hour schedule may use Friday 
as a make up day when an observed holiday occurs during the work week. Employees have the option lo work that 
make up day. If workmen are required to work the above enumerated holidays, or days observed as such, they 
shall receive double (2) the regular rate of pay for such work. 

NO. 60: All work performed on New Year's Day, Armistice Day (Veteran's Day), Decoration Day (Memorial Day), 
Independence Day (Fourth of July), Thanksgiving Day and Christmas Day shall be paid at the double time rate of 
pay. No work shall be performed on Labor Day except when triple (3) time is paid. When a holiday' falls on 
Saturday, Friday 1,vill be observed as the holiday. When a holiday falls on Sunday, the following Monday shall be 
observed as the holiday. 

NO. 66: All work performed on Sundays and the following recognized holidays, or the days observed as such, of 
New Year's Day, Decoration Day, Fourth of July, Labor Day, Veteran's Day, Thanksgiving Day and Christmas Day, 
shall be paid at double (2) the hourly rate plus an amount equal to the hourly Total Indicated Fringe Benefits. 
Whenever any such holidays fall on a Sunday, the following Monday shall be observed as a holiday. 

NO. 69: All work performed on New Year's Day, Memorial Day, July Fourth, Labor Day, Veteran's Day, 
Thanksgiving Day or Christmas Day shall be compensated at double (2) their straight-time hourly rate of pay. Friday 
after Thanksgiving and the day before Christmas are also holidays, however, if the employer chooses to work the 
normal work hours on these days, the employee will be paid at straight -time rate of pay. If a holiday falls on a 
Saturday, the holiday will be observed on Saturday; if a holiday falls on a Sunday, the holiday will be observed on 
the following Monday. 

NO. 74: All work performed on New Year's Day, Memorial Day, Fourth of July, Labor Day, Veteran's Day, 
Thanksgiving Day and Christmas Day, st1all be paid at double (2) time of the hourly rate of pay. In the event one of 
the above holiday's falls on Saturday, the holiday shall be celebrated on Saturday. If the holiday falls on Sunday, the 
holiday will be celebrated on Monday. 

NO. 76: The following days are recognized as holidays: New Years Day, Memorial Day, Independence Day, Labor 
Day, Veterans Day, Thanksgiving Day, and Christmas. No work of any pretense shall be performed on Charismas 
Day or Independence Day. Any work performed on the other holidays shall be paid for at least two (2) times the 
regular rate of pay. If a holiday falls on a Sunday, the following Monday will be observed. If a holiday falls on a 
Saturday, the preceding Friday will be observed. 
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REPLJ\CEi,JENT P/,CE 

Use Heavy Construction Rates on Highway and Heavy construction in accordance ,..vith the classifications of 
construction work established in 8 CSR 30-3.040(3). 

Use Build ng Construction Rates on Budding construction in .iccordance with the classifications of ccnslructaon 

work established in 8 CSR 30-3.040(2). 

If a worker is performing work on a heavy construction project within an occLpa:ion2l li!ie tha, ,s no: listerl on the 
Heavy Construction Rate Sheet, use the rote fer tn~t occup~;fon:::l! U!c us shtYNll on the Building Construction Rate sheet. 
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FED: Minimum requirement per Fair Labor Standards Act means time and one-half (1 1/,) shail be paid for all work in 
excess of forty ( 40) hours per work week. 

NO. 2: Means a regular workweek shall be forty (40) hours and will start on Monday and end on Friday. The Employer 
shall have the option of working five 8-hour days or four 10-hour days Monday through Friday. If an Employer elects to 
work five 8-hour days during any workweek. hours worked more than eight (8) per day or 40 per week shall be paid at 
time and one-half the hourly rate Monday through Friday. If an Employer eiects to work four 10-hour days in a week. 
work performed more than ten (10) hours per day or 40 hours per week shall be paid at time and one-half the hourly rate 
Monday through Friday. When working a five 8-hour day schedule and an Employer is prevented from working forty (40) 
hours Monday through Friday, or any part thereof, by reason of inclement weather, Saturday or any part thereof may be 
worked as a make-up day at the straight time rate. If an Employer is working a four 10-hour day schedule and loses a day 
due to inclement weather, he may work 10 hours Friday at straight time. All hours worked over the 40 hours Monday 
through Friday will be paid at 1 Y, overtime rate. A workday shift is to begin at the option of the Employer, between 5:00 
a.m. and not later than 9:00 a.m. However, the project starting time may be advanced or delayed if required. If workmen 
are required to work the enumerated holidays or days observed as such or Sundays, they shall receive double (2) the 
regular rate of pay for such work. Overtime shall be computed at one-half (1/2) hour intervals. Shift: The Contractor may 
elect to work one, two or three shifts en any work. When operating on more than one shift, the shifts shall be known as 
the day shift, swing shift, and graveyard shift as such terms are recognized in the industry. When two shifts are worked 
on any operation, the shifts will consist of eight (8) or ten (10) hours exclusive of lunchtime. When three shifts are worked 
the first day or day shift will consist of eight (8) hours exclusive of lunchtime. The second or swing shift shall consist of 
seven and one-half (7 1/2} hours work for eight hours pay, exclusive of lunchtime, and the third or the graveyard shift shall 
consist of seven (7) hours work for eight (8) hours pay, exclusive of the lunchtime. All time in excess of normal shifts shall 
be considered overtime. Multiple shift (the two or three shift) operation will not be construed on the entire project if at 
anytime it is deemed advisable and necessary for tt1e Employer to multiple shift a specific operation. However, no shift 
shall be started between midnight and six a.m. except the graveyard shift on a three-shift operation, or except in an 
unusual or emergency situation. If an Employer starts a shift between midnight and 6 a.m. except the graveyard shift on a 
three-shift operation, he shall reimburse all employees for the entire shift at the double time rate. Completion of the 
second shift on a two-shift operation or completion of the graveyard shift on a three-shift operation that carries over into 
Saturday morning, shall be at the straight time rate. Overtime shall be computed at Y, hour intervals. 

NO. 9: Eight (8) hours shall constitute a work day between the hours of 7:00 a.m. and 4:30 p.m. Forty (40) hours within 
five (5) days, Monday through Friday inclusive, shail constitute the work week. Work performed in the 9th and 10th hour, 
Monday through Friday, shall be paid at time and one-half (1 Yi) the regular straight time rate of pay. Contractor has the 
option to pay two (2) hours per day at the time and one-half (1 Yi) the regular straight time rate of pay between the hours of 
6:00 a.m. and 5:30 p.m., Monday through Friday. Worked performed in the first eight (8) hours on Saturday shall be paid 
at the rate of one and eight tenths (1.8) the regular straight time rate. Work performed outside these hours and on 
Sundays and recognized legal holidays, or days celebrated as such, shall be paid for at the rate of double (2) time. 

NO. 21: Means the regular workday for which employees shall be compensated at straight time hourly rate of pay shall, 
unless otherwise provided for, begin at 8:00 a.m. and end at 4:30 p.m. However, the project starting time may be 
advanced or delayed at the discretion of the Employer. At the discretion of the Employer, when working a five (5) day 
eight (8) hour schedule, Saturday may be used for a make-up day. If an Employer is prohibited from working on a 
holiday, that employer may work the following Saturday at the straight time rate. However, the Employer may have the 
option to schedule his work from Monday through Thursday at ten (10) hours per day at the straight time rate of pay with 
all hours in excess of ten (10) hours in any one day to be paid at the applicable overtime rate. If the Employer elects to 
work from Monday through Thursday and is stopped due to circumstances beyond his control, he shall have the option to 
work Friday or Saturday at the straight time rate of pay to complete his forty (40) hours. If an Employer is prohibited from 
working on a holiday, that Employer may work the following Friday er Saturday at the straight time rnte. Overtime will be 
at one ;:ind one-half (111,) times the regular rate. If workmen are required to work the enumerated holidays or days 
observed as such, or Sundays, t11ey shall receive double (2) the regular rate of pay for such work. 
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NO. 23: Means the regular workweek shall start on Monday and end on Friday, except where the Employer elects to work 
Monday through Thursday, (10) hours per day. All work ever ten (10) hours in a day or forty (40) hours in a 1,,veek sl1all be 
at the overtime rate of one and one-half (11/z) times the regular hourly rate. The regular workday shall be eitt1er eight (8) or 
ten (10) hours. If a job can't work forty (40) hours Monday through Friday because of inclement weather or other 
conditions beyond the control of the Employer, Friday or Saturday may be worked as a make-up day at straight time (if 
working 4-10's). Saturday may be worked as a make-up day at straight time (if working 5-8's). An Employer, who rs 
working a four (4) ten (10) hour day work schedule may use Friday as a make-up day when a workday is lost due to a 
holiday. A workday is to begrn at the option of the Employer but not later than 11 :00 a m except when inclement weather. 
requirements cf the owner or other conditions beyond the reasonable control of the Employer prevent work. Except as 
worked as a make-up day, time on Saturday shall be worked at one and one-half (11/z) times the regular rate. Work 
performed on Sunday shall be paid at tl,vo (2) times the reguiar rate. Work performed on recognized holidays or days 
observed as such, shall also be paid at the double (2) time rate of pay. For all overtime hours worked during the week or 
on Saturday $15.55 of the fringe benefits portion of the prevailing wage shall be paid at time and one-half (1 Yi). For all 
overtime hours worked on Sundays or recognized holidays $15.55 of the fringe benefits portion of the prevailing wage 
shall be paid double time. The remaining $.55 of the fringe benefit portion of the prevailing wage shall be paid at straight 
time. 

NO. 25: Means a regular work week of forty (40) hours, starting on Monday and ending on Friday. The regular work day 
shall be either eight (8) or ten (10) hours. If a crew is prevented from working forty (40) hours Monday through Friday, or any 
part thereof by reason of inclement weather, Saturday or any part thereof maybe worked as a make-up day at the straight 
time rate. Employees who are part of a regular crew on a make-up day. notwithstanding the fact that they may not have 
been employed the entire week, shall work Saturday at the straight time rate. A work day is to begin between 6:00 a.m. and 
9:00 a.m. f-iov,1ever, the project starting time maybe advanced or delayed if mutually agreed to by the inten~st parties. All 
hours worked on recognized holidays, or days observed as such, double (2) time shall be paid. 

NO. 28: Means a regular work week of forty (40) hours wili start on Monday and end on Friday. The regular work day shall 
be either eight (8) or ten (10) hours. If a crew is prevented from working forty (40) hours Monday through Friday, or any part 
thereof by reason of inclement weather, Saturday or any part thereof may be worked as a make-up day at the straight time 
rate. Employees who are part of a regular crew on a make-up day, notwithstanding the fact that they may not have been 
employed the entire week, shall work Saturday at the straight time rate. A workday is to begin between 6:00 a.m. and 9:00 
a.m. However, the project starting time may be advanced or de:ayed if mutuaiiy agreed to by the interest parties. For all 
time worked on recognized holidays, or days observed as such, double (2) time shall be paid. 

NO. 32: Means the overtime rate shall be time and one-half the regular rate for work over forty (40) hours per week, 
Sundays and Holidays shall be paid at doubie the straight time rate. 
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NO. 4: All work performed en New Year's Day, Memor,al Day, Independence Day, Labor Day, Thanksgiving Day, 
Christmas Day, or observed as such, shali be pa:d at the double time rate of pay. When a Holiday falls on a Sunday, 
Monday shall be observed. No work shall be performed on Labor Day, except in case of jeopardy to life or property. 
This is applied to protect Labor Day. 

NO. 5: The following days are recognized as holidays: New Year's Day, Memorial Day, Fourth of July, Labor Day, 
Thanksgiving Day and Christmas Day If a holiday falls on a Sunday, it shall be observed on the foliowing Monday. If a 
holiday falls on a Saturday, it shall be observed on the preceding Friday. No work shall be performed on Labor Day 
except in case of jeopardy to work under construction. This rule is applied to protect Labor Day. When a holiday falls 
during the normal work week, Monday through Friday, it sr,aH be counted as eight (8) l1ours toward a forty (40) hour 
week; however, no reimbursement for this eight (8) hours 1s to be paid the workman unless worked. If workmen are 
required to work the above recognized holidays or days observed as such, or Sundays, they shall receive double (2) the 
regular rate of pay for such work. The above shall apply to the four 1 O's Monday through Friday work week. The ten (10) 
hours shall be applied to the forty (40) hour work week. 

NO. 12: All work performed on New Year's Day, Memorial Day, Fourth of July, Labor Day, Veteran's Day, Thanksgiving 
Day, Christmas Day, or days celebrated as such, sha!I be paid at the double time rate of pay. When one of the foregoing 
holidays falls on Sunday, it shall be ce!ebrated on the following Monday. When one of the foregoing holidays falls on 
Saturday, it shall be celebrated on the Friday before the holiday. 

NO. 16: The following days are recognized as holidays: New Year's Day, Memorial Day, Fourth of July, Labor Day, 
Thanksgiving Day and Christmas Day. If a ho!iday falls on Sunday, it shall be observed on the following Monday. If a 
holiday falls on Saturday, it shall be observed on the preceding Friday. No work shall be performed on Labor Day except 
in case of jeopardy to work under construction. This rule is applied to protect Labor Day. When a holiday fails during the 
normal work week, Monday through Friday, it shall be counted as eight (8) hours toward the forty (40) hour week; 
however, no reimbursement for this eight (8) hours is to be paid to the worker unless worked. If workers are required to 
work the above recognized holidays or days observed as such, they shall receive double (2) the regular rate of pay for 
such work. 

NO. 21: The following days are recognized as holidays: New Year's Day, Memorial Day, Independence Day, Labor Day, 
Thanksgiving Day and Christmas Day. If a holiday fal:s on a Sunday, it shall be observed on the following Monday. No 
work shall be performed on Labor Day except in case of jeopardy to work under construction. This rule is applied to protect 
Labor Day. When a holiday falls during the normal work week, Monday through Friday, it shall be counted as eight (8) 
hours toward the forty (40) hour week; however, no reimbursement for this eight (8) hours is to be paid the workman unless 
worked. An Employer working a four (4) day, ten (10) hour schedule may use Friday as a make-up day when an observed 
holiday occurs during the work week. Employees have the option to work that make-up day. If workmen are required to 
work the above enumerated holidays, or days observed as such, they shall receive double (2) the regular rale of pay for 
such work. 

NO. 27: The following days are recognized as holidays: New Year's Day, Memorial Day, Independence Day, Labor Day, 
Thanksgiving Day and Christmas Day. If a holiday falls on a Sunday, it shall be observed on tile following Monday. No 
,vork shall be performed on Labor Day except in case of jeopardy to work under construction. This rule is app!ied to protect 
Labor Day. When a holiday falls during the normal work week, Monday through Friday, it shall be counted as eight (8) 
hours toward the forty (40) hour week; however, no reimbursement for this eight (8) hours is to be paid the workmen unless 
worked. An Employer working a four (4) day, ten (10) hour schedule may use Friday as a make up day when an observed 
holiday occurs during the work week. Employees have the option to work that make up day. If workmen are required to 
work the above enumerated holidays, or days observed as sucl1, they shall receive double (2) the regular rate of pay for 
such work. 

NO. 31: All work performed on New Year's Day, Presidents· Day, Veterans' Day, Good Friday, Decoration Day, Fourth of 
July, Labor Day, Christmas Eve Day, Christmas Day, Thanksgiving Q3y and Day after Thanksgiving or days celebrated for 
the same. 
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IN WITNESS WHEREOF, the Principal and Surety have hereunto set their hands 
and seals, and such of them as or corporations have caused their corporate seals to be 
hereto affixed and these presents to be signed by their proper officers, the day and year 
set forth herein. 

PRINCIPAL 

By: 

(Signature) 

Printed Name: ------------
Title: 

Date: 

I hereby certify that (1) I have authority to 
execute this document on behalf of Surety; (2) 
Surety is named in the current list of 
"Companies Holding Certificates of Authority 

as Acceptable Reinsuring Companies": as 

published in Circular 570 (most current 
revision) by the Financial Management 
Service, Surety Bond Branch, U.S. 
Department of the Treasury; and (3) Surety is 
duly licensed to issue bonds in the State of 
Missouri and in the jurisdiction in which the 
Project is located. 

SURETY 

By: 

(Signature) 

Printed Name: ------------

Title: 

Date: 



EXHIBIT J(D 

BID BOND 
(Bid Security) 

KNOVv' ALL MEN BY THESE PRESENTS, that we, ------------
---------------- as PRINCIPAL and----------
__________ as SURETY, are held and firmly bound unto the City of 
Columbia, Missouri, ("City") in the sum of 

---------------------------------Dollars 
($ ) ("Bid Security"), for the payment of which sum well and truly to 
be made, we hereby jointly and severally bind ourselves, our heirs, executors, 
successors, and assigns, firmly by these presents. 

THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas Principal has 
submitted a bid dated , 2016, to enter into a contract in writing for the 

------------------------- Project; 

NOW, THEREFORE, 

IF said Bid shall be rejected, or in the alternate, 

IF Principal shall not withdraw the bid within the period specified therein after the 
opening of bids, or, if no period be specified, within ninety (90) days after the bid 
opening, or in the alternate, 

IF said Bid shall be accepted and the Principal shall execute and deliver a contract 
in the form of contract attached hereto, properly competed with all attachments and 
requirements pertaining thereto, and shall furnish a bond for the faithful performance of 
said contract, and for the payment of all persons performing labor or furnishing materials 
in connection therewith, shall in all other respects perform the agreement created by the 
acceptance of said Bid within twenty (20) days after such Contract Documents are 
presented to Principal for signature, or in the alternate, 

!n the event of the withdrawal of the Bid within the period specified, or the failure 
to enter into such contract within the time specified, then the Bid Security shall 
immediately become due and payable and forfeited to the City as liquidated damages. 
Principal and Surety agree that this is a fair and reasonable approximation of the actual 
damages incurred by the City for the Principal's failure to honor its bid and that the 
liquidated damages in this section are not penal in nature but rather the parties' attempt 
to fairly quantify the actual damages incurred by the City for the Principal's refusal to 
honor its bid. 

The Surety, for value received, hereby stipulates and agrees that the obligations 
of said Surety and its bond shall be in no way impaired or affected by the extension of 
the time within which the City may accept such Bid; and said Surety does hereby waive 
notice of any such extension. 



SURETY POWER OF ATTORNEY MUST BE ATTACHED 



STATEMENT OF BIDDER QUALIFICATIONS 

Each Bidder for the ,vork included in the specifications and drawings and the Contract Documents shall submit with 
their bid the data requested in the following schedule of information This data must be included in and made a part 
of each bid document and be contained in the sealed envelope. Failure to comply with this instmction may be 
regarded as justification for rejecting the Contractor ·s proposal. 

1. Name of Bidder: 

2. Business Address: 

3. Date Organized: 4. Date Incorporated: Fed Tax ID# 
----- ------

4. IfNOT INCORPORATED, state type of business (sole proprietor, LLC, other) and provide your Social 

Security number. Type of Business: Social Security # ______ _ 

5. Number of years engaged in contracting business under present firm name: 
----------

6. If you have done business under a different name, please give that name and location: 

7. Percent (%) of work done by own staff: % ----

8. Have you ever failed to complete any work awarded to your company? ___________ _ 

If so, where and why?-----------------------------

9. Have you ever defaulted on a contract? 

If so, where and why? ------------------------------

10. List three references. State name and telephone number of contact person. Use separate sheet if 
necessary. 



RFP 157/2016 
Parking Gate Ann 

Addendum No. I 
Released: 9/28/16 

CITY OF COLUMBIA, MISSOURI 

NOTICE TO BIDDERS 

ADDENDUM #1 RFP: 157 /2016 

Parking Gate Arm 

FINANCE DEPARTMENT 

PURCHASING DIVISION 

Bidders shall note these changes to the above Request for Proposal and incorporate these changes in 
their submittal. Bidders shall attach a signed acknowledged copy of this addendum to their proposal, 
if submitting a hard copy (via paper) or agree to the addendum electronically if submitting through 

the electronic bid system on line. 

The following revisions and/or additions shall be referred to as part of the Proposal/Contract 
Documents. 

General Clarifications: 

1.) In addition to answers to these questions, the bid has also been extended and will now close 
at 5:00 p.m. on October 21. 

Item 
# Question City Response 

City does not have drawings for 
every garage but can provide what 

Can the City provide us with electrical drawing of the we do have. Please contact Tanner 
1 sites? Morrel, tanner.morrel@como.gov 

What type of hotel proximity cards are currently being The hotel is currently using Saflok 
2 used? rfid. 

In reference to the City's current pre-paid parking card, 
what are the specifications of the card that the system City utilizes a micro-processor card. 

3 needs to integrate with? The card does not have a magstripe. 

In reference to City's request for 2 ticket scanners in the 
event of a malfunction, are you requesting dual entry/exit 
stations at each lane or an additional barcode scanner City is requesting an additional 

4 only? barcode scanner only. 

In regards to PCI chip/pin compliance, are you requiring The EMV chip and pin units shall be 
chip and pin units at all stations (entry/exit/pay stations) or only at pay stations and exit stations. 
only at the pay stations and exit stations? Can we bid The EMV reader may be bid as chip 

5 EMV reader with chip only? only as long as that is specified. 



Pay on foot machines: do they need to accept and give 
7 change in coins or bills only? 

In reference to RFP 3.3 page 5, Short Street, 5th and 
Walnut and 5th and Cherry garages, equipment list says 
"and possibly another gate arm with only a proximity card 
reader at the exit," do we need to include this additional 

8 equipment in our base bid? 

I Clarification: 5th & Cherry Specifications updated to 
9 I include two (2) entry machines, not one. 

i 

RFP: 157/2016 
Parking Gate Arm 

Addendum No. I 
Released: 9/28/ i 6 

I
I Exit machines shal! only accept 
cards not cash. 

1 The pay on foot machines need to 
accept credit/debit cards, City's 
microprocessor cards, coins and 
bills. Pay machines will not dispense 
change. 

I 

Please include as an option to 
purchase. 

ACKNOWLEDGEMENT OF ADDENDUM #1 

The undersigned Respondent hereby certifies that the changes set forth in this Addendum #1 have 

been incorporated in their proposal and are a part of Request for Proposal No. 157 /2016. All other 

provisions of the proposal documents, except as herein stated, shall remain in force as written. 

Firm ---------------------
f)c:,to 
L-''-"'-'- ------

Signed -------------------------------
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DIVISION I 

CONSTRUCTION AND MATERIALS 
SPECIFICATIONS 



GENERAL REQUIREMENTS 



SECTION 1 
DEFINITIONS 

Wherever the following terms are used in the plans, specifications the intent and meaning shall 
be interpreted as follows: 

AASHTO 

ASTM: 

Change Order. 

Final Acceptance: 

MoDOT: 

Plans: 

Proposal: 

Specifications: 

Subcontractor. 

Subgrade: 

The American Association of State Highway and 
Transportation Officials, Reference-Standard Specifications for 
Highway Materials and Methods of Sampling and Testing. 

The American Society for Testing Materials. 

Written authority issued to the Contractor by the Engineer, 
directing changes in the work within the provisions of the 
Contract. 

A written notice from the Engineer notifying the Contractor 
that construction has been satisfactorily completed. The 
written notice will follow the prefinal and final inspection 
reports and submission of all affidavits and paperwork. 

Missouri Department of Transportation. 

All drawings or reproductions thereof pertaining to the work 
and which have been approved by the authorized representative 
of the City. 

The written offer submitted by the Bidder to perform the work 
specified in the Contract. 

The directions, provisions, and requirements contained herein 
together with such may be added or adopted as supplemental 
specifications or special provisions, for the performance of the 
work and for the quantity, quality, and proportion of materials. 

An individual, partnership, joint venture, or corporation that 
has contracted with the Contractor for the performance of all or 
any part of the work or services which such Contractor has 
itself contracted to perform. 

That portion of the roadbed upon which the surfacing material 
or pavement is to be placed. Also, the bottom of a trench 
where pipe bedding material is to be placed. 
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SECTION 2 

CONTROL OF WORK 

2.1. Authority of the Engineer. The Engineer shall in all cases decide any and 
all questions which may arise concerning the quality, quantity, and acceptability of all 
materials furnished and work performed; the manner of performance and the rate of 
progress of all work; all question of classification; the correct interpretation of all plans, 
specifications, and Contract provisions; the acceptable fulfillment of the Contract in all 
respects; the proper compensation for the performance or breach of the Contract; all 
claims of any character whatsoever in connection with or growing out of the construction 
whether claimed under the Contract, under force account, under quantum merit, or 
otherwise; and his estimates and decisions shall be final, binding, and conclusive upon all 
parties to the Contract. 

2.2. Subcontractors. No subcontract shall, under any circumstances, relieve 
the Contractor of his liabilities and obligations under his Contract, and all transactions 
with the Engineer must be through the Contractor. Subcontractors will be recognized 
only in the capacity of workmen and shall be subject to same requirements as to character 
and competence. Not less than fifty percent (50%) of the Contract work shall be 
performed by the Contractor's own forces and equipment. 

2.3. Measurement of Quantities. All work completed under the Contract will 
be measured by the Engineer using United States Standard Measures in accordance with 
well recognized engineering practice or will be paid for on plan quantity basis as set out 
elsewhere in these specifications. If the quantity of any item that is to be paid for on a 
plan quantity basis is found to include errors, the quantity will be corrected before 
making final payment. 

2.4. Interpretation of Proposal Quantities. Although the quantities listed in the 
proposal forn1s and on the plans are the results of calculations made from original 
surveys, such quantities, including the classification thereof, may or may not be 
representative of the actual conditions encountered during construction. Final payment to 
the Contractor will be made on only the actual amount of work of each class performed, 
which amount shall be finally determined from actual measurements made during the 
progress or after the completion of the work, except as otherwise specified herein. 

2.5. The Contractor agrees that he is fully informed regarding all of the 
conditions affecting the work to be done, and labor and materials to be furnished for the 
completion of this Contract, and that his information was procured by personal 
investigation and research and not from any estimates of the City of Columbia; and that it 
will make no claim against the City by reason of estimates, test, or representation of any 
officer, agent or employee of the City. The conditions indicated on the plans and in the 
proposal represent information available from surveys, and studies, but the City assumes 
no responsibility with respect to the sufficiency and accuracy of such data. 

2.6. Inspection of Work. The Contractor shall furnish the Engineer with every 
reasonable facility for ascertaining whether or not the work performed and materials used 
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are in accordance with the requirements of the Contract specifications. If the Engineer requests, 
the Contractor shall, at any time before final acceptance of the work, remove or uncover such 
portion of the finished work as may be directed. After examination, the Contractor shall restore 
said portions of the work to the standard required by the specifications. Should the work thus 
exposed or examined prove acceptable, the uncovering, removing, and replacing or restoring of 
the parts removed shall be considered and paid for as extra work. Should the work thus exposed 
or examined prove unacceptable, the uncovering, or removing, and the replacing of the covering 
or restoring of the parts removed shall be at the Contractor's expense. No work shall be done and 
no materials shall be used without supervision or inspection by the Engineer or his 
representative. Any work done or materials used without said supervision or inspection by the 
Engineer or his representative may at the option of the Engineer be ordered removed and 
replaced at the Contractor's expense. 

In case the federal or state government or any agency thereof is paying all or a portion of the cost 
of the constrnction of the project, inspections may be made by the Federal Highway 
Administration and the Missouri Department of Transportation and the Contractor shall grant 
them access to all parts of the work. 

2.7 Unauthorized Work. 

2. 7 .1. Work done without lines and grades being given or work done beyond the lines 
and grades shown on the plans or as given, except as otherwise provided in the Contract, will be 
considered unauthorized and done at the expense of the Contractor. 

2.7.2. All changes in the work or departures not provided for in the Contract, will be 
considered unauthorized and done at the expense of the Contractor, unless, before proceeding 
with the work, he has a copy of an order signed by the Engineer, or a change order signed by all 
parties whose signatures are provided for. These forms shall contain complete detailed 
instrnctions regarding the proposed changes. Any departure from the instrnctions contained in 
such written order shall be considered unauthorized. 

2.7.3. The Engineer may order unauthorized work removed and replaced at the 

2.8. Defective Work. All construction and materials which have been rejected or 
declared unsatisfactory shall be remedied or removed and replaced in an acceptable manner by 
the Contractor at his expense. Upon failure of the Contractor to remedy or remove and properly 
dispose of rejected materials or work, or to replace them immediately after receiving written 
notice from the Engineer, the Engineer may employ labor to rectify the work, and the cost of 
rectification shall be deducted from any payment due or which may become due the Contractor. 

2.9. Damage to Existing Improvements. The Contractor will be held liable for 
damages done to pavements, sidewalks, and other improvements caused by his construction 
operations. The City may either make repairs at the Contractor's expense or require the 
Contractor to make repairs. 

The Contractor shall furnish suitable equipment for the satisfactory prosecution of the work. No 
equipment will be permitted that would damage any streets or adjacent property. 
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2.10. Correction Period. If after final payment and prior to the expiration of two years 
after the date of substantial completion (unless a longer period is set forth in Supplementary 
Conditions) or such longer period of time as may be prescribed by law or by the terms of any 
applicable special guarantee required by the Contract documents, any work is found to be 
defective as a result of workmanship or material defect, Contractor shall promptly, without cost 
to Owner and in accordance with Owner's written instructions, either correct such defective 
work or, if it has been rejected by Owner, remove it from the site and replace it with non
defective Work. If Contractor does not promptly comply with the terms of such instructions, 
Owner may have the defective work corrected or the rejected work removed and replaced, and 
all direct and indirect costs of such removal and replacement, including compensation for 
additional professional services, shall be paid by Contractor. 

2.11. Preservation of Utilities, Monuments and Artifacts. The Contractor shall be 
responsible for the preservation of all public and private utility wires, lines, pipes, poles, cables 
and conduits within the right of way and shall use every precaution necessary to prevent damage 
or injury thereto. He shall not disturb or damage any land monument or property landmark until 
an authorized agent has witnessed or otherwise referenced their locations and shall not remove 
them until directed by the Engineer. He shall be responsible for the preservation of all artifacts, 
fossils, and other items of archaeological character encountered within the right of way and shall 
deliver them promptly into the custody of the Engineer. 

2.12. Cleanliness of Streets and Construction Site. The Contractor shall clean and keep 
clean the streets, the work, and public or private property occupied by him, from waste materials 
or refuse resulting from his operations. Trucks hauling excavated material, cement, sand, stone, 
or other loose material from or to the site shall be tight so that no spillage will occur on adjacent 
streets. Should the Contractor be negligent of his duties in maintaining the proper street 
cleanliness, the city shall take necessary steps to perform such cleaning and shall charge the 
Contractor for all the costs thereof. 

The Contractor shall provide and maintain in a neat and sanitary condition such accommodations 
for the use of his employees as may be necessary to comply with the minimum standards of the 
State Division of Health and of the City of Columbia. He shall commit no public or private 
nmsance. 

Water or dust palliative shall be applied if ordered by the Engineer for the alleviation or 
prevention of dust nuisance caused by the Contractor's operations. 

2.13. Maintenance of Right of Way: The Contractor shall maintain the right of way 
until final acceptance of the work. Maintenance of the right of way shall include snow removal 
and mowing. 

2.14. Use of Explosives. When explosives are used in the prosecution of the work, the 
Contractor shall use the utmost care to prevent danger to life or property. All explosives shall be 
stored in a secure and safe manner and in compliance with all existing statutes and ordinances 
and all places used for such storage shall be clearly marked "DANGEROUS POWDER 
MAGAZINE." The Contractor shall notify, in writing, the Engineer and all parties affected by 
the use of explosives in the work to be perfom1ed and it further agrees to save the City, its 
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agents, officers and employees harmless from any claim growing out of the use of such 
explosives. 
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SECTION 3 

CONTROL OF MATERIALS 

3 .1. Sources of Supply. Materials shall be obtained from sources of supply which 
meet the approval of the Engineer. Inspection of materials made at principal sources of supply is 
solely a matter of convenience to the Contractor and Producer. All materials shall meet the 
requirements of the specifications before being incorporated into the work. Any defective 
materials discovered in the process of handling or at any time during the progress of the work, 
even though previously accepted, will be rejected. If it is found that a source of supply does not 
furnish a uniform product or if for any reason the product from any source at any time proves to 
be unsatisfactory, the Contractor will be required to furnish approved material from other 
sources. The Contractor shall have no claim for any increased cost on account of such 
requirement. 

3 .2. Specifications, Samples, and Tests. When a specification of a national standard 
(ASTM, AASHTO, etc.) is designated, the material may meet either the designated 
specifications or the latest revision thereof in effect at the time of the award of the Contract. 
Tests of samples of materials will be made by the Engineer in accordance with the latest methods 
prescribed by the ASTM or the AASHTO. All tests not covered by the above shall be performed 
as specified by the Engineer. 

3.2.1. When tests are made at the source of production, the producer shall furnish every 
reasonable facility for the performance of the tests and for the protection of testing equipment 
and supplies, and shall permit the Engineer to have free access to all parts of the plant to enable 
adequate inspection and selection of samples. Sources of supply of bituminous material where 
the Engineer is required to conduct tests shall have adequate testing facilities and satisfactory 
laboratory equipment, which equipment shall meet the requirements of the standard methods 
mentioned. 

3 .3. Storage of Materials. Materials shall be so stored as to ensure preservation of 
their quality and fitness for the work. The Engineer may direct that they be placed on wooden 
platforms or other hard, clean surfaces, and not on the ground and he may direct that they be 
placed under cover when weather conditions endanger the quality of the materials. Materials in 
storage shall be so arranged as to facilitate inspection. Lawns, grass plots, or private property 
shall not be used for storage purposes without written permission of the Owner or lessee. 

No material or equipment shall be stored where it will interfere with the safe passage of public 
traffic, and at the end of each day's work and at other times when constrnction operations are 
suspended for any reason, the Contractor shall remove all equipment and other obstructions from 
that portion of the roadway open for use by public traffic. Spillage resulting from hauling 
operation along or across any public traveled way shall be removed promptly. 

All aggregates and surfacing materials having a maximum size greater than one-half ( 1/2) inch 
shall be dumped in horizontal layers when placed in storage. Each layer shall not be more than 
three (3) feet in depth and the aggregates and surfacing materials shall be deposited in such a 
manner as to prevent segregation of the sizes. 
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3.4. Defective Materials. All materials not conforming to the requirements of the 
specifications shall be considered as defective, and all such materials, whether in place or not, 
shall be rejected and shall be removed immediately from the constmction site unless otherwise 
pem1itted by the Engineer. No material which has been rejected, and the defects of which have 
been subsequentiy corrected or removed, shall be used until written approval has been given by 
the Engineer. 

3.5. Materials to be Furnished by the Contractor. Unless otherwise stated, all 
materials needed in the work will be furnished by the Contractor. The Contractor will assume 
full responsibility in ordering materials of the quality specified and required in the specifications. 
The Contractor sha!! be responsible for the delivered costs of all materials ordered by him. 

3.6. Quality Control Materials Testing. The City will complete the quality control 
materials testing. The Contractor will be responsible for scheduling the testing with the City's 
third party testing firm. 
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SECTION 4 

PROSECUTION AND PROGRESS 

4.1. Prosecution of Work. 

4.1.1. Progress Schedule and Procedure. Immediately after execution of the 
Contract Agreement, the Contractor shall submit for approval a carefully prepared 
Progress Schedule and Procedure, showing the proposed dates of starting and completing 
each of the various sections of the work, methods of handling traffic and other potential 
problems of the particular project involved. This schedule must meet with the Engineer's 
approval prior to issuing the written notice from Purchasing notifying the Contractor to 
proceed with the work for which he has contracted (Notice to Proceed). If in the opinion 
of the Engineer proper progress is not being maintained, changes shall be made in the 
Contractor's operation to assure proper progress. 

The Contractor shall elect to use an appropriate construction sequence with consideration 
given to maintaining access to all properties in the construction zone to the maximum 
extent practicable. 

4.1.2. The Contractor is required to commence work within ten (10) days of the 
date specified in the Notice to Proceed and any work performed by the Contractor prior 
to the date specified shall be at his own risk. 

4.1.3. The Contractor must continuously and diligently prosecute the work in 
such order and manner as will ensure its completion within the specified time. He shall 
be fully responsible for the prosecution and coordination of all work being performed 
under the Contract by Subcontractors. 

4.1.4. The work in progress shall receive the personal attention either of the 
Contractor or of a competent and reliable superintendent who shall have full and final 
authority to act for him. In case the Contractor delegates authority to a superintendent, he 
shall notify the Engineer in writing, stating the name of the person authorized to act as 
superintendent, and stating the name or names of the persons authorized to sign the 
various documents such as Weekly Report of Working Days; Change Order; Force 
Account Statement; Labor Payroll; and any other documents that may be required during 
the progress of the work. If at any time progress in keeping with the intent of the 
Contract shall not have been made, the Contractor shall take such steps as may be 
necessary to complete the work in the time and manner specified. 

4.1.5. In Contracts involving joint adventure, the joint adventurers shall, prior to 
beginning any work on the Contract, appoint a single representative delegated with full 
and final authority to act for the organization. The authority and obligations of this 
representative shall be those of the Contractor. The Engineer shall be notified in writing 
of the name of this representative and of any subsequent replacements. 

4.2 The Contractor is required to arrange his work so as not to interfere with 
the operations of other Contractors engaged within the limits of his Contract or upon 
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adjacent work. He is also required to join his work to that of others in a proper manner, in 
accordance with the spirit and intent of the plans and specifications, and to perfom1 his work in 
the proper sequence in relation to that of other Contractors. 

4.3 Whenever work being done by other Contractors is contiguous or related to the 
work included in the Contract, the respective right of the various interests involved will be 
established by the Engineer in order to secure the completion of the various portions of the work 
in general harmony. 

4.4. Cooperation with Public Utilities. 

4.4.1. The general location of railroad facilities, of principal water mains, sewer pipes, 
telephone conduits, gas mains, pipe lines, pole lines, and other public and private utility facilities 
which will affect construction operations are indicated on the plans insofar as their locations are 
known. Some of these utilities are to remain in place; others may be removed entirely or in part 
by the Owners for relocation elsewhere. Bidders shall examine the site and shall consult with the 
various utility Owners regarding the relocations and adjustments required, also the location of 
any proposed facilities, and detem1ine for themselves the locations of such utilities on the right 
of way which may affect their operations, whether or not shown on the plans. Submittal of a 
proposal will be presumed evidence that the Bidder has familiarized himself with all of the 
conditions and factors involved and is fully aware of any delay and inconvenience which may be 
occasioned thereby. 

4.4.2. All utility companies having facilities within or adjacent to the limits of 
construction will be notified as early as possible by the Engineer and furnished with plans, so 
that all possible adjusting or relocating of facilities to confom1 with new construction may be 
completed prior to commencement of work by the Contractor. When adjustments or relocations 
have not been completed prior to constructing, the Contractor shall notify the Engineer, 
requesting that this work be done. The Contractor shall then coordinate his operations with the 
work of Owners making necessary adjustment, removals, or constrnction of new fixtures, and 
shall permit free access to the site for such work. 

4.4.3. Should there be located within the right of way any pubiic or private utiiity 
facilities which are to remain in place and which will interfere with the Contractor's proposed 
methods of operation, the Contractor shall make all necessary arrangements with the Owners for 
any temporary or permanent removal or relocation of such facilities desired for his convenience. 
Any cost involved shall be borne by the Contractor. 

4.4.4. The Contractor will be responsible for any damage done to any telephone, 
telegraph, cable, fiber optic or power poles or lines, water or fire hydrants, gas mains and pipe 
lines, water mains and pipe lines, sewers, conduits and other accessories and appurtenances of a 
similar nature which are fixed or controlled by a municipality, public utility company, or 
corporation. The Contractor shall perform and carry on its work in such manner as not to 
interfere with or damage fixtures mentioned herein, or as shown on the plans, or discovered 
during constrnction which are to be left within the limits of the project. The City will not be 
responsible for any delay or damage incurred by the Contractor due to working around or joining 
its work to fixtures left in place. 
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4.4.5. The Contractor shall be responsible for all damage to any utility facility due 
directly to his operations regardless of location and he shall repair and replace as necessary any 
such damaged facility or make payment to the Owner for repair or replacement. 

4.4.6. It will be the Contractor's responsibility to contact all utility companies and verify 
the field location of all utility lines and facilities prior to commencement of work. The 
Contractor shall notify the utility companies of the intended schedule of work. Caution shall be 
exercised by the Contractor to avoid disturbing utilities during construction. 

4.5. Temporary Suspension of Work. The Engineer shall have the authority to 
suspend work wholly or in part for such period or periods as he may deem necessary, when 
weather or other conditions are such that in the opinion of the Engineer the work may be done at 
a later time with advantage to the City, or for failure on the part of the Contractor to comply with 
any of the provisions of the Contract. Should it become necessary to stop work for an indefinite 
period, the Contractor shall store all materials in a manner that will protect them from damage 
and will not unnecessarily obstruct traffic; shall take every precaution to prevent damage to or 
deterioration of the work perfom1ed; and shall provide suitable drainage of the roadway by 
opening ditches, shoulder drains, etc.; and by erecting temporary structures where necessary. 
The Contractor may suspend work for reasonable cause upon the written approval of the 
Engineer. Liquidated damages shall not accrue during the period in which work is suspended by 
approval of the Engineer unless such suspension is due to the failure of the Contractor to comply 
with the provisions of the Contract. If work has been discontinued, the Contractor shall notify 
the Engineer in writing at least forty-eight ( 48) hours before resuming operations. 
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SPECIFICATIONS 



SECTION 200 
CLEARING AND GRUBBING 

200.1. Description. Clearing and grubbing shall consist ofremoving, cutting and 
disposing of all brush, vegetation, logs, stumps, rubbish and other materials occurring 
within the limits of the improvement which will interfere with the excavation or which 
are unsuitable to be left in the roadway foundation. This shall also include the cutting, 
removing and disposing of all trees and stumps except those that will not interfere with 
the construction and not shown on the plans. The Contractor shall exercise due care in 
his construction operations to prevent marring or scarring of trees that are to remain. 
Stumps and roots in excavated or fill areas where depth of excavation or fill does not 
exceed three (3) feet shall be removed to a depth of eighteen ( 18) inches below sub grade. 
In fill areas where more than three (3) feet of embankment is required, trees and stumps 
shall be cut off at the surface of the ground. 

Contractor shall do all clearing necessary for performance of his work and shall 
confine his operations to that area provided through easements, licenses, agreements, and 
rights-of-way. The Contractor's entrance upon any lands outside of that area provided by 
easements, licenses, agreements, or public rights-of-way, shall be at the Contractor's sole 
liability. 

At least two weeks prior to the start of construction, property owners shall be 
notified by the Contractor of the proposed starting date. The purpose of this notification 
is so that the property owners can remove any small plants or flowers that they, the 
property owners, desire to save. 

200.2. Payment. There shall be no direct payment for this item unless specified. 
The entire cost and expense of the item shall be included by the Contractor in the price 
per cubic yard for Excavation. 
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SECTION 201 

EXCAVATION AND EMBANKMENT FOR STREET AND STORM SEWERS 

201.1. Description. Excavation shall consist of removing all materials necessary for the 
proper constrnction of the work and disposing of this material in a satisfactory manner as 
approved or directed by the Engineer. Embankment shall be formed of suitable material taken 
from roadway and drainage excavation, borrow excavation and excavation for strnctures, and 
placed in successive horizontal layers distributed uniformly over the full width of the cross 
section. Embankment shall be made of sufficient height and width so that at the time of 
acceptance by the City, they will conform to the typical section shown on the plans. 

201.2. Classification of Excavated Materials. In these specifications, excavating is 
divided into two classifications, earth and rock, which shall cover all materials encountered. The 
determination and classification of such excavated materials will be based on the following 
definitions: 

a. Earth excavation will include all materials not otherwise classified. Decomposed 
or disintegrated shale which, in the opinion of the Engineer can be effectively plowed, 
spaded, or removed with power driven excavating equipment, as well as blacktop 
pavement and gravel base, will be classified as earth. 

b. Rock excavation is defined as being sandstone, limestone, flint, granite, quartzite, 
or similar material, in masses measuring more than one (1) cubic yard in volume or in 
ledges four ( 4) inches or more in thickness, and which requires blasting or jack 
hammering for its practical and effective removal. Should rock be encountered in two (2) 
or more ledges, each ledge being not less than three (3) inches thick and with inter-lying 
strata or earth not over twelve ( 12) inches thick in each stratum, the entire volume from 
the top of the top ledge to the bottom of the bottom ledge of rock will be classified as 
rock. 

201.3. General. After all stripping has been done, excavation of every description and of 
whatever substances encountered within the clearing limits of the project shall be performed to 
the lines and grades indicated on the drawings. All suitable excavated material shall be 
transported to and placed in fill areas within the limits of the work as specified and shown on the 
drawings. All excavated materials which are considered unsuitable by the Engineer and any 
surplus of excavated material which is not required for fill will be known as "waste" and shall be 
disposed ofby the Contractor at his own expense and responsibility and to the satisfaction of the 
Engineer. Any additional fill material required which is not available from excavation within the 
project area shall be supplied by the Contractor. All such material brought to the site by the 
Contractor shall be subject to the approval of the Engineer. During constrnction, excavation and 
fill shall be performed in a manner and sequence that will provide positive drainage at all times. 

a. Unsuitable Material is defined as muck, frozen material, organic material, top 
soil, rnbbish, and rock with a maximum dimension greater than 24 inches. 

b. Suitable Material. Suitable material is defined as entirely imperishable with that 
portion passing the No. 40 sieve having a liquid limit not exceeding 40 and a plastic 
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index not exceeding 25, when tested in accordance with ASTM D-423 and D-424, 
respectively. 

i. Rock Embankment. Materiai for rock embankment shall be free of unsuitable 
material and shall contain, by volume, greater than i O percent rock or gravel 
having a maximum dimension greater than 3 inches but not greater than 24 
inches. 

2. Earth Embankment. Material for earth embankment shall be free of unsuitable 
material and shall, contain by volume, less than l O percent rock or gravel having a 
maximum dimension greater than 3 inches. 

201.4. Excavation for Structures. All strnctures shall be founded on undisturbed subsoil. 
Unauthorized excavation below the specified strncture subgrade shall be replaced with concrete, 
at the expense of the Contractor. 

Excavation shall be made in open cut to alignment and depth as shown on the profiles 
and drawings, except as otherwise indicated in the specifications and drawings. The Contractor 
shall make all necessary excavations for work included in this Contract. 

Excavation for manholes, curb inlets, junction boxes and similar structures shall be 
sufficient to leave at least twelve (12) inches in the clear between their outer surfaces and the 
embankment or timber which may be used to hold and protect the excavation. In all cases the 
clearance between the outer face of structures and the surrounding excavation shall be sufficient 
to allow the proper performance of the work including the plastering of exterior wall surfaces 
where required by the specifications or plans. 

The Contractor shall not open more trench in advance of construction than necessary to 
expedite the work, and in no case shall the length of open trench be greater than 300 feet. The 
trench shall be backfilled at the end of each day except as may be required to begin the next 
day's work. In no case shaii more than ten (10) feet of pipe be left exposed. Trenches in the 
road shall be plated with steel sheets or patched with cold patch overnight. Plates shall be 
properly anchored and all edges of the plate shall be ramped with asphalt surface mix to prevent 
rattling. 

Wherever necessary to prevent caving, the excavation shall be adequately sheeted, braced 
and drained so that workmen may work therein safely and efficiently. An engineered plan shall 
be submitted to Public Works for any sheeting, cribbing or bracing. Where trench bottom is in 
rock, the excavation limits shall allow solid rock to be exposed and cleaned of all loose material 
and cut to a firm surface before any foundation concrete is placed. 

Whenever wet or otherwise unstable soil that is incapable of properly supporting the 
structures, as dete1mined by the Engineer, is encountered such soil shall be removed to the depth 
required and the excavation backfilled to the proper grade with coarse sand, fine gravel, or other 
suitable material as may be authorized. All excavations for structures shall be kept dry and no 
pipe or reinforcing steel shall be installed in water and no water shall be permitted to inundate 
the reinforcing steel before concrete has been placed. All excavations shall be kept dewatered to 
the extent that water will not come in contact with any concrete within twelve (12) hours after 

201-2 



placing. When excavations are carried below ground water elevations such excavations shall be 
dewatered by lowering and maintaining the ground water level at least twelve (12) inches below 
such excavations during all construction, including subgrade excavation, placing of reinforcing 
steel or pipe, placing of concrete, plastering of masonry, and shall be maintained in a dry 
condition until all concrete has been placed and allowed to harden for at least twelve (12) hours 
as specified above. 

201.5. Excavation for Roadway. Grading shall conform to the typical sections shown on 
the drawings and shall be finished within a tolerance of one-half (1/2) inch of the grades 
indicated. Any soft and unsatisfactory material within the limits of the pavement areas shall be 
removed and disposed of as directed by the Engineer, and the basis of payment shall be the same 
as for excavation. Fill material required in excess of that produced by normal grading operations 
shall be excavated from areas indicated on the drawing or as directed by the Engineer. 
Excavated material not acceptable for use as fill shall be disposed of by the Contractor at his own 
expense as directed by the Engineer. 

Cut compaction shall be performed at proposed roadway pavement after removal of the 
roadway excavation material to the required section. A surface parallel to the pavement slope, 
12 inches below the bottom of the pavement or lowest base course, shall be temporarily exposed 
for the full width below roadway inslopes. The exposed material shall be manipulated and 
compacted to no less than the required density to a depth of 6 inches. The material above this 
compacted plane shall be spread in layers not exceeding 8-inch loose thickness, each layer being 
wetted or dried as necessary and compacted to the specified density. The entire volume of 
material so handled and compacted, including the 6-inch layer compacted in place, will be 
considered as Cut Compaction. All cut compaction shall be tested per 201.11.b. 

Cut compaction shall be performed an additional depth of 12 inches for 50 feet on each 
side of the intersection of the natural ground and the top of the subgrade, then uniformly graded 
for 30 feet to meet the depth requirements above. 

The existing ground for the full width between roadway slopes under embankments less 
than 18 inches high shall have cut compaction to a depth to ensure that 18 inches of material of 
the required density and moisture is below the top of the finished grade. 

201.6. Excavation for Storm Sewers. 

a. General. The Contractor shall perform all excavation of every description and of 
whatever substances encountered to the depths indicated on the drawings or as otherwise 
specified. During excavation, material suitable for backfilling shall be piled in an orderly 
manner a sufficient distance from the banks of the trench to avoid overloading and to 
prevent slides or cave-ins. All excavated materials not required or suitable for backfill 
shall be removed and disposed of off the site, by and at the expense of the Contractor. 
Such grading shall be done as may be necessary to prevent surface water from flowing 
into trenches or other excavations, and to maintain the flow of water in natural water 
courses on or adjacent to the site. Any water accumulating in trenches or other 
excavations, shall be removed by pumping or by other approved methods. Unless 
otherwise indicated or authorized, excavation shall be by open cut. The use of excavation 
machinery will be permitted except in places where operation of same will cause damage 
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to trees, buildings, or existing strnctures above or below ground, in which case hand 
methods shall be employed. 

b. Trench Bracing and Sheeting. lf trench box constrnction is used, the trench box 
shall not extend below the top of the pipe. An engineered plan shail be submitted to 
Public Works for any sheeting, cribbing or bracing. The plan must be approved by the 
Engineer prior to beginning work. 

c. Dewatering of Trenches. During excavation, pipe laying and jointing, or other 
work necessary for the installation of the storm sewers, trenches shall be kept free from 
water and in a workable condition. Where the trench bottom is found to be unstable or 
unsatisfactory because of water, and in all cases where the trench bottom falls below the 
ground water level by means of well points, pumps or by other means acceptable to the 
Engineer a sufficient amount to keep the trench free from water and the trench bottom 
stable at any time that work within the trench is in progress. As specified herein before 
the Contractor shall take all necessary measures to prevent surface water from entering 
the trench and he shall further take all necessary measures to prevent the inundation or 
damage to any private property or strnctures adjacent to the site of the work. 

d. Trench Alignment and Grade. The alignment, depth, and grade of all storm sewer 
trenches shall be maintained as shown on the drawing. Establish required uniform line 
and grade in trench from benchmarks identified by the Engineer. Maintain this control for 
minimum of 100 feet behind and ahead of pipe-laying operation. Use laser beam 
equipment to establish and maintain proper line and grade of work. 

e. Trench Width. Width shall be no wider than is necessary for the proper jointing 
of the pipe and in no case shall exceed the trench widths in the corresponding bedding 
details, unless specifically authorized by the Engineer. 

f. Unauthorized Trench Widths. Where trench widths as specified above, are 
exceeded for any reason other than by order of the Engineer, either special pipe 
embedment, concrete cradle, concrete encasement, or other suitable methods shall be 
required as demanded by loading conditions and as ordered by the Engineer. Any 
additional work required, as stipulated above, as a result of unauthorized over excavation 
shall be performed by and at the expense of the Contractor. 

g. Preparation of Pipe Sub grade. Pipe sub grade shall be prepared after rough 
trenching is complete and shall be done with hand tools immediately prior to installing 
pipe. The bottom of the trench shall be prepared so as to provide uniform support of the 
bottom quadrant of the pipe and bell holes or depression shall be hand excavated where 
bell and spigot pipe is used. The trench bottom shall be evenly graded as indicated on the 
plans and areas which are too high shall be shaved as required. Any portions of the 
trench bottom which are found to be too low shall be filled with suitable material, 
thoroughly rammed and tamped and brought to trne grade. 

h. Replacement of Unsuitable Pipe Foundation Material. Where, in the opinion of 
the Engineer, the trench bottom is found to be of a wet or otherwise unstable material or 
where it is impossible to provide proper bearing for the pipe, or where it is found to be 
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impossible to carry on construction operation due to the condition of the trench bottom, 
the Contractor shall remove all unstable or unsuitable material to a depth of not less than 
four ( 4) inches below the elevation of the pipe sub grade over the entire width of the 
trench and shall replace and backfill with a suitable finely divided material of acceptable 
quality and sufficiently damp for proper compaction. Such material shall be thoroughly 
compacted by tamping or rolling over the entire width of the trench and shall be brought 
to proper grade and shape and the proper elevation for the installation of the pipe as 
shown on the plans. 

201. 7. Blasting. Contractor is responsible to comply with all regulations and permitting 
for blasting. 

All excavated rock or shale which cannot be handled and compacted as earth shall be 
kept separate from earth and shall not be mixed with other backfill except as specified and 
directed. 

201.8. Excavation through Pavement. Pavement, pavement base course, concrete walks, 
and concrete curbing shall be cut and removed only where shown on the plans, where specified 
or where directed and authorized by the Engineer. Cuts shall be no larger than necessary to 
provide adequate working space for installation of the pipe appurtenance or structure, except 
where other miscellaneous removals are required on the drawings. Payment for removal of 
concrete pavement, sidewalk, floor slabs, and curbing shall be made according to the unit prices 
shown in the bid form. Measurement of quantities so removed shall be as specified hereinafter 
in the applicable sections. 

All cuts in pavement, walks or curbing shall be neatly sawn and shall be straight and 
parallel to existing construction joints. Any pavement, curbing, gutter or sidewalks, the removal 
of which was not required in conjunction with construction under this Contract, which is 
damaged due to construction operations by the Contractor shall be removed and replaced by the 
Contractor in first class manner, as hereinafter specified, at his own expense. 

201.9. Protection of Existing Utilities. Due care must be taken not to disturb inlet 
covers, manhole frames, valve boxes, fire plugs, house connections or private water pipes. If not 
set to the proper grade they will be adjusted by the various City Departments or public utility 
corporations or private Owners, unless otherwise directed by the Engineer. 

The Contractor will be held responsible for any damage done to house connections or 
private water pipes and accessories, if two (2) feet or more below top of curb and one (1) foot or 
more back of face line of curb, in the case of street construction, or if two (2) feet or more below 
the grade of finished pavement in connection with alley construction. 

201.10. Pavement Replacement. All pavement, curbing, gutter, or sidewalks 
removed during construction of the project for any reason shall be replaced unless otherwise 
shown on the drawings or directed by the Engineer, the replacement construction conforming in 
type, quality, and dimensions to that of the portion so removed. Replacement shall confonn to 
City patching details where applicable. 
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201.11. Embankment. 

a. Preparation of Ground Surface for Fill. All vegetation, such as roots, brnsh, 
heavy sod, heavy growth or grass, and all decayed vegetable matter, rubbish, and other 
unsuitable materiai within the area upon which fill is to be placed shall be stripped or 
otherwise removed before the fill is started. In no case will such objectionable material 
be ailowed to remain in or under the fiil area. Sioped ground surfaces steeper than one 
(1) vertical to four ( 4) horizontal on which fill is to be placed, shall be plowed, stepped 
(benched), or broken up in such manner that the fill material will bond with the existing 
surface. 

b. General. Where filling is required to raise the subgrade under areas to be paved 
or surfaced, all fill materials shall consist of earth or other approved material. All organic 
or other undesirable material shall be removed. Where embankments, regardless of 
height, are placed against hillsides or existing embankments, either of which have a slope 
steeper than l vertical to 4 horizontal, the existing slope shall be benched or stepped in 
approximately 24 inch rises as the new fill is brought up in 8 inch maximum layers or 
lifts. The material bladed out, the bottom of the area cut into, and the embankment 
material being placed, shall be compacted to the required density. Material cut out, 
bladed into place and compacted shall not be measured and paid for directly but will be 
considered as incidental work. 

All fill under paved surfaces such as streets and parking lots shall be compacted 
by a power roller or other approved equipment and the subgrade brought to a reasonably 
true and even plane. Earth used for fill shall be placed in layers not more than eight (8) 
inches thick, an uncompacted measurement, and shall be compacted as specified before 
the next layer is placed. Each layer shall be wetted or dried as necessary, and shall be 
compacted to the required density. Regardless of the type of equipment used, the 
roadway shall be compacted uniformly and the surface kept reasonably smooth at all 
times. If large pieces of heavy clay are encountered, the material shall be broken down 
by suitable ma111pulat10n to permit satisfactory embankment construction. If shale is 
encountered, the shale shall be broken down as much as practical and compacted at or 
abuvc:: uptilllulll lllVi~LUie. 

Each layer shall be uniformly spread, moistened as required, and then compacted 
to ninety percent (90%) of maximum density, obtained at the optimum moisture content, 
as determined by AASHTO Method T-99-38. The top eighteen (18) inches shall be 
compacted to ninety-five percent (95%) of maximum density. The field density of the lift 
will be determined in accordance with AASHTO T 191 or T 205, using the total material 
or T238, Method B Direct Transmission, for wet density. If nuclear density methods are 
used, moisture content will be determined in accordance with AASHTO T239. One test 
shall be taken for every 1,000 linear feet or fraction thereof for each lift. Testing is to be 
done by a third party independent testing agency or by the Contractor if the Contractor 
has demonstrated to the Engineer that Contractor employs qualified persons and 
maintains qualified equipment to conduct density testing. Test results shall be furnished 
on forn1s acceptable to Engineer. Contractor shall proof roll the final lift of fill material 
in accordance with the proof rolling requirements of Section 205 .2. Costs of all testing 
and retesting are the responsibility of the Contractor. 
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201.12. Backfill. 

Classification of backfill materials. Backfill materials in these specifications shall 
conform to the Standard Installation Direct Design (SIDD) categories per the chart below. 

SIDD Soil uses Standard AASHTO 

Gravelly Sand (Category I) SW, SP, GW, GP Al,A3 

Sandy Silt (Category II) GM,SM,ML, A2,A4 
Also GC with less than 
20% passing #200 sieve 

Silty Clay (Category III) CL, MH, GC, SC A5,A6 

a. Roadway Backfill. After completion of roadway, curb and gutter, and other 
construction below the elevation of final grades, all forms shall be removed and the 
excavation shall be cleaned of trash and debris. Backfill shall be free of all objectionable 
material and shall be placed in horizontal layers not more than eight (8) inches thick, and 
shall have a proper moisture content for the required degree of compaction. All parking 
areas, driveways, streets, and other paved areas shall be backfilled with approved 
material and compacted to ninety-five percent (95%) of maximum density obtained at the 
optimum moisture content. Testing is to be done by a third party independent testing 
agency or by the Contractor if the Contractor has demonstrated to the Engineer that 
Contractor employs qualified persons and maintains qualified equipment to conduct 
density testing. Test results shall be furnished on forms acceptable to Engineer. Tests 
shall be taken once for every l ,000 linear feet or fraction thereof for each lift. Costs of 
all testing and retesting shall be borne by the Contractor. 

Backfilling and grading behind curbs shall be performed to the lines and grades indicated 
on the drawings. The backfilled area shall provide a smooth, even transition from the 
existing lawn grades to the curb and shall be done so as to assure desired drainage. 

When indicated on the plans and included as a bid item, the top four (4) inches of backfill 
behind curbs shall be topsoil, free from rocks, gravel, and any undesirable material. This 
material may be either topsoil available within the limits of the project or it may be 
topsoil furnished by the Contractor. Payment for topsoil will be made on the basis of the 
bid quantity, except when: 

• Errors are found in the original computation or ground elevations. 

• An authorized change in grade or typical section is made. 

• An unauthorized deviation decreases the quantities on the plans. 

• All driveways, paved or unpaved, which are disturbed by grading or excavation of any 
kind shall be graded and shaped to provide a reasonable approach, and shall upon 
completion of the job be left in passable condition. All driveway approaches except 
those which the Owner is having paved at the time of this Contract shall receive four (4) 
inches of crushed rock to the extent of the portion disturbed. Crushed rock shall be a 
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maximun1 size of one ( l) inch surface rock. 

b. Trench Backfill 

1. Materials. All materials which are to be compacted by tamping or rolling, 
including all tamped embedment, shall be free from sticks, large roots, or other 
organic matter coarser than grass roots, stones, hard lumps, and clods, and shall 
have a moisture content such that optimum compaction is obtained when properly 
tamped or rolled. 

Granular material for replacement of unsuitable foundation material removed 
from trench bottoms shall consist of coarse sand, lime gravel, and shall be free 
from dust, clay, and other materials which would cause the materials to crack or 
cake. When tested with square mesh laboratory sieves, not less than ninety-five 
percent (95%) shall pass a three-eighths (3/8) inch sieve and not more than five 
percent (5%) shall pass a No. 10 sieve. 

Flowable backfill shall be a Controlled Low Strength Material (CLSM). CLSM 
shall be composed of Portland cement, fly ash (optional), fine aggregate, coarse 
aggregate ( optional), water, and a shrinkage compensator. Cement shall be either 
Type I or Type II Portland cement. Mixing water shall be potable. Air 
entrainment admixture shall consist of an organic compound which will result in 
air contents as prescribed by ASTM C 173 or C 231. Fine aggregate shall be 
washed and consist of clean, hard, durable and uncoated particles of natural or 
manufactured sand or a combination thereof, with or without mineral filler. 
Aggregate shall be free of injurious amounts of salt, alkali, vegetable matter or 
other objectionable material. Coarse aggregate shall be sound, durable, clean rock 
or broken concrete (2" to 8" square) to minimize the quantity of CLSM. The 
CLSM shall be placed to a depth of 2 feet then coarse aggregate may be added to 
the CLSM mixture until the top of the CLSM and top of aggregate are 
approximately equal. The process may be repeated until the fill is completed. 
CLSM shall be removable (less than 100 PSI) and comply with the following mix 
design: 

Cement 
Water 
Sand 
Air entrainment 

144 lbs 
396 lbs 

2,698 lbs 
13% 

Where CLSM is being placed over or adjacent to crnshed stone backfill, a layer of 
filter fabric shall be installed between the two materials. 

Inundated sand backfill is not acceptable. 

Coarse aggregate (1-1/2") may also be added at the batch mix plant. Coarse 
aggregate is not to replace fine aggregate. 

2. Compaction. All backfill shall be thoroughly compacted by pneumatic 
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tampers, or other approved methods, to the original state of consolidation of the 
soil encountered. Backfill shall be placed in uncompacted lifts not to exceed six 
(6) inches and each lift shall be thoroughly and adequately compacted. Care shall 
be exercised not to disturb the pipe when placing backfill. The compacted earth 
backfill shall be brought to an elevation of approximately six ( 6) inches below the 
finished surface grade and then surface grade constructed. Testing shall be 
similar to that required at embankments per 201.11.b except that tests shall be 
taken once for every three hundred (300) linear feet of trench or fraction thereof 
for every other lift. Backfill using 1" clean aggregate does not require testing. 

After backfill and compaction is complete trenches shall be leveled off and 
grading shall be performed as is necessary to restore yards or other grassed or 
sodded areas to their original condition or better. 

Backfill under pavements shall be flowable fill. Flowable fill shall be placed 
from a maximum of one foot (l ') above top of utility to the underside of 
pavement base course. If pavement does not have a base course, stop flowable fill 
six inches (6") below bottom of pavement and provide a six inch (6") cushion 
course of 1" clean aggregate. 

3. CLSM Maximum Depth. -The depth of flowable fill shall comply with 
the following: 

a. If the distance from the top of the utility/pipe to the subgrade is five feet 
or less, the entire depth from subgrade to twelve (12) inches above the top 
of utility/pipe shall be flowable fill. 
b. If the distance from the top of the utility/pipe to the subgrade is over 
five feet, the top four feet below subgrade shall be flowable fill. The 
remainder of the backfill may be overfill soil compacted per the 
specifications or flowable fill at the contractor's option. 

4. Utility Crossings. - Where a utility is located above another utility or 
where two utilities cross, the bedding material shall be extended to properly bed 
the higher utility then the overfill soil and flowable fill placed per specifications. 

5. Plates. - Flowable Fill requires a minimum of 24 hours to set. This will 
require trenches with flowable fill to be plated or barricaded trenches with traffic 
detoured in accordance with MUTCD standards. Maximum trench width 
requiring flowable fill is six (6) feet wide. See details 540.01 and 9A for 
maximum trench width. 

When a backfilling operation of an excavation occurs in the traveled way, 
whether transverse or longitudinal, and the project cannot be properly completed 
within a standard work day as defined by section 12A of the City of Columbia 
Code of Ordinances, steel plate bridging with a non-skid surface and shoring will 
be required to preserve unobstructed traffic flow. In such cases, the following 
conditions shall apply: 
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a. Steel plates used for bridging must extend a minimum of 12" beyond 
the edges of the trench. 
b. Steei plate bridging shall be installed to operate with minimum noise. 
c. The trench shaii be adequateiy shored, as mentioned in Section 20 i, to 
support the bridging and traffic loads. 
d. Temporary paving with fine graded asphalt concrete shall be used to 
feather the edges of the plates, if plate instailation is used. 
e. Bridging shall be secured against displacement by using adjustable 
cleats, shims, or other devices. 

Approach plate(s) and ending plate (if longitudinal placement) shall be attached to 
the roadway by a minimum of 2 dowels pre-drilled into the comers of the plate 
and drilled 2" into the pavement. Subsequent plates shall be butted to each other. 
Fine graded asphalt concrete shall be compacted to form ramps, maximum slope 
8.5% with a minimum 12" taper to cover all edges of the steel plates. When steel 
plates are removed, the dowel holes in the pavement shall be backfilled with 
either graded fines of asphalt concrete mix, concrete slurry or equivalent slurry 
that is satisfactory to the City of Columbia. 

The contractor is responsible for maintenance of the steel plates, shoring, asphalt 
concrete ramps, and ensuring that they meet minimum specifications. Unless 
specifically noted in the special provisions, or approved by the City of Columbia, 
use of steel plate bridging should not exceed 4 consecutive working days in any 
given week. Backfilled excavations shall be covered with a minimum 3 inches 
temporary layer of cold asphalt concrete until permanent surface can be installed. 

Trench Width Minimum Plate Thickness 
l' Yi" 
2' ~" 
3' 7 /8" 
4' 1" 
5' 1.25" 
6' 1.25" 

6. Emergency Situations. - An urgent utility situation that takes place during 
non working hours as defined in the specifications or occurring during a time 
when local concrete plants are not in operation. 

Trench Backfill - work occurring during an emergency situation may be done 
using the following bedding material. Bedding material shall be cmshed stone or 
cmshed gravel conforming to the requirements of ASTM Standard C33, and 
having a gradation as follows: 
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Sieve Size % Passing 
5/8" 90-100 
Yi'' 75-100 

3/8" 30-75 
#4 5-25 
#8 3-6 

#30 2.5-5 
#200 1-2.5 

During emergency situations the aforementioned bedding material may be used in 
placed of flowable fill as shown on detail 120, and brought up in compacted six 
(6) inch lifts. 

7. Trenches wider than 6 feet. - When excavation becomes wider than six (6) 
feet adhere to the following: 
a. Residential Streets 
1. Concrete 

a. Minimum of two entire concrete panels are to be removed. 
b. May close street (except in cul-de-sacs) or provide MUTCD compliant 
traffic control. 
c. Excavate all sub grade within one (1) foot of existing panels to a 
minimum depth of eighteen ( 18) inches. 
d. Backfill to be brought up with compacted aggregate in six (6) inch lifts 
and tested per specifications OR flowable fill may be used. 
e. Four ( 4) inches of type 3 aggregate base is to be placed under the street. 
f. Dowel Panels per specifications. 

2. Asphalt 
a. Minimum size of replacement to be ten (10) foot by ten (10) foot 
square. 
b. Two (2) foot minimum clearance to be left between edge of pavement 
replacement and leading edge of gutter. 
c. May close street (except in cul-de-sacs) or provide MUTCD compliant 
traffic control. 
d. Excavate all subgrade within one (1) foot of existing pavement to a 
minimum depth of eighteen (18) inches. 
e. Backfill to be brought up with compacted aggregate in six (6) inch lifts 
and tested per specifications OR flowable fill may be used. 
f. Four ( 4) inches of type 3 aggregate base is to be placed under the street 
g. Pave per asphalt paving specifications 

Arterials and Collector Streets - Will be handled on a case by case basis with City 
of Columbia Public Works Department. 

8. Required Testing. - Testing shall follow section 201.11 b, except proof 
rolling shall not be required. 
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C. Structure Backfill. Backfilling of all structures shall be permitted only after an 
adequate curing time, as determined by the Engineer, has elapsed. 

Aii excavations shall be backfilled to the lines and grades shown on the drawings. 
In no instance shall backfill be dumped, bull-dozed, or otherwise deposited in 
bulk upon the newly-constructed structure. After the required curing time, the 
excavation shall be backfilled by depositing, entirely without shock and with 
careful pneumatic tamping, suitable earth, sand, or other acceptable material in 
lifts not to exceed six (6) inches in compacted thickness. Backfill shall be 
deposited at approximately the same elevation on opposite sides of the structure 
and shall be compacted in place to a density equal to or greater than ninety-five 
percent (95%) of maximum density as determined by the Standard AASHTO 
Method T-99-38. Inundated sand backfill shall not be used. 

No trench backfill material containing rock, or debris from rock excavation, shall 
be placed in the upper eighteen (18) inches of the excavation except with the 
specific permission of the Engineer. Large stones may be placed in the remainder 
of the trench backfill only if well separated and so arranged that no interference 
with backfill compaction will result. 

Any deficiency in the quantity of material for backfilling the excavation, or for 
filling depressions caused by settlement, shall be supplied by the Contractor. All 
excavated material in excess of that necessary to fill the trench to the grade shown 
on the drawings shall be removed and disposed of by the Contractor. 

d. Responsibility of Contractor for Backfill Settlement. The Contractor shall be 
responsible for the satisfactory compaction and maintenance thereof, for all 
trenches and structural excavation of any description required under this Contract. 
Contractor shall warrant their work for a period not less than the correction period 
from the date of acceptance. If prior to the expiration of this warranty, any 
trenches or other excavations are found to have settled they shall immediately be 
reworked by the Contractor and restored to the specified grades. Any sod, paving, 
or other surfacing damaged by settlement of trenches shaii be replaced by and at 
the expense of the Contractor. 

201.13. Method of Measurement and Basis of Payment. 

a. Roadway Excavation. Final measurement of roadway excavation will not be 
made unless otherwise designated in the Contract. A partial check of existing ground elevations 
will be made at the time slope stakes are set, and of the finished work for deviations in the grade, 
widths or slopes from the authorized grade or typical section. Plan quantities will be used for 
final payment of Earth Excavation except when: 

• Errors are found in the original computation or ground elevations. 

• An authorized change in grade or typical section is made. 

• Unauthorized deviations decrease the quantities on the plans. 
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• Rock Excavation is encountered. Roadway excavation will be re-computed for 
these sections where the ground elevations shown on the plans are found to be 
erroneous. No re-computation of plan quantities will be made when the actual 
ground elevations are considered to generally agree with the ground line shown 
on the plans. Where the Engineer authorized a change in grade or typical section 
affecting the volume of excavation, the volume of excavation allowed for 
payment will be determined by the average end area method on the basis of the 
revised grade or typical section. Where unauthorized deviations result in a 
decrease in the quantities the plans, the deviations will be measured and deducted 
from the plan quantity. The volume of rock excavation will be determined by the 
average end area method. The volume of earth excavation allowed for payment 
will be the total volume of roadway excavation shown on the plans or the revised 
quantity, regardless of classification, minus the measured volume of rock 
excavation. 

Basis of Payment. Payment for roadway excavation will be made at the Contract unit 
price per cubic yard (for each class of excavation) which price shall be full compensation for the 
excavating and hauling; placing and forming of embankments; preparation of subgrade; clearing 
grubbing, and any work noted on the plans to be included in the price bid for excavation. 
Payment will be made under: 

Item No. 201.1. Earth excavation, per cubic yard. 
Item No. 201.2. Rock excavation, per cubic yard. 

b. Trenching. 

1. Earth. Payment for all trench excavation and backfill in earth shall be 
included in the Contractor's unit price per lineal foot for storm sewer construction 
as set forth in the proposal. Such unit price shall include cost of all equipment, 
labor, and materials used in conjunction with the trenching operations. Payment 
will be made under: 

Item No. 201.3. Storm sewer construction, per lineal foot. 

2. Rock. Payment for all trench excavation and backfill encountered in rock, 
as defined in this section of the specifications, shall be made at the unit price per 
cubic yard for rock excavation, storm sewer as set forth in the proposal. Upper 
pay limit for rock excavation shall be the top surface of the rock and lower pay 
limit shall be the bottom stratum or layer of the rock or the flow line of the pipe, 
whichever is higher in elevation. Width limit for payment for rock excavation 
shall be per pipe embedment details 540.01 and 540.02. Payment will be made 
under: 

Item No. 201.4. Rock excavation, st01m sewer, per cubic yard. 

c. Structural Excavation. 

1. Earth. Payment for all earth excavation and backfill required in 
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constructing drainage structures such as catch basins, curb inlets, junction boxes, 
and headwalls, shall be included in the unit price for each such structure as set 
forth in the proposal. Payment for earth excavation and backfill required in 
construction of the reinforced concrete boxes and retaining waiis shall be included 
in the unit price for structural reinforced concrete as set forth in the proposal. No 
separate pay item for this structural earth excavation shall be included in the 
Contract. 

2. Rock. Where rock, as defined herein, is encountered in the excavation for 
structures such as those listed above, it shall be paid for at the unit price per cubic 
yard for rock excavation, storm sewer as set forth in the proposal. Upper and 
lower pay limits shall be as defined hereinbefore for trenching in rock and the 
later limits shall be defined as vertical planes spaced eight (8) inches outside the 
walls of any structure. Payment will be made under: 

Item No. 201.5. Rock excavation, storm sewer, per cubic yard. 

d. Crushed Rock for Driveways. Crushed rock for driveway approaches 
shall be paid at the Contract unit price per ton for crushed rock in place. Payment will be 
made under: 

Item No. 201.6. Crushed rock for driveway approaches, per ton. 

e. Topsoil for Backfill in Lawns. Topsoil for backfill in lawns shall be paid 
at the Contract unit price per cubic yard for topsoil in place. Payment will be made 
under: 

Item No. 201.7. Topsoil for backfill in lawns, per cubic yard. 
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SECTION 202 
BORROW EXCAVATION 

202.1. Description. If the filling is in excess of excavation the Contractor shall secure 
the necessary material from such borrow pits as may be indicated on the plans, or if no such 
location is indicated, or if the amount in the indicated location is insufficient, he shall furnish 
material satisfactory to the Engineer. 

202.2. Methods in Borrow Excavations. If the Contractor places more borrow than is 
required, thereby causing a waste of excavation, the amount of such waste shall be deducted 
from the borrow as measured in the borrow pit. Borrow material shall not be placed until after 
the roadway excavation has been placed in the fill. All borrow pits shall be neatly trimmed and 
left in such shape as to permit reasonably accurate measurement after the excavation has been 
completed. 

202.3. Method of Measurement. Final measurements of borrow area will not be made. 

202.4. Basis of Payment. The plan quantities will be used for final payment of borrow 
excavation in cubic yards. 

The foregoing work, which includes all material, equipment, tools, labor, compaction and 
work incidental thereto, will be considered as completely paid for by the Contract price per cubic 
yard under: 

Item 202.1. Borrow excavation, per cubic yard. 
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SECTION 203 

. SEEDING AND MULCHING 

203.1 Description. This section covers the operations necessary to produce established 
grass covered areas, including preparation of the soil surface, application of starter fertilizer, 
seeding, sodding, compacting and maintenance. 

All areas with vegetation cover that are disturbed by construction operations, either by 
grading, parking of equipment, trenching, or any other operation that destroys the existing 
vegetative cover shall be seeded or sodded as specified herein. 

a. Seeding. All disturbed existing vegetated areas shall be seeded, including grassy 
areas, and pasture lands. 

b. Sodding. All disturbed areas shall be seeded unless specifically noted on the 
plans and Contract documents. In cases where sod is required, the type of sod to 
be used shall follow the requirements of section 204 

Disturbed areas outside the authorized construction limits shall be seeded and 
mulched, or sodded at the Contractor's expense. 

203.2. Personnel and Equipment. All work shall be performed by personnel who are 
experienced and qualified in the work required, utilizing equipment such as fertilizer spreader, 
farm tractor with tilling equipment, harrow, and power drawn precision brillion-type seeder 
designed to uniformly distribute the seed, cover, and firm the soil in one operation. 

203.3. Submittals. The Contractor shall furnish to the Engineer a typed and signed 
statement which certifies that each container of seed delivered to the Contractor for this project is 
fully labeled in accordance with the Federal Seed Act and is at least equal to the requirement for 
seed listed in the seed paragraph of this specification. This certification shall appear on or with 
all copies of invoices for the seed. 

203 .4. Materials. 

a. Topsoil shall consist of a fertile, friable soil of loamy character, free of sub-soil, 
clay, hard clods, stones, pebbles and other similar material. Topsoil shall be 
placed at a depth of four (4) inches. Topsoil shall contain a nom1al amount of 
natural humus and be reasonably free of roots, sand, noxious weed seeds, sticks, 
brush and other litter. The topsoil shall be obtained from well-drained, arable 
land, and be of an even texture so that all the soil will pass a Yz inch screen. The 
topsoil shall not be infested with nematodes or with any other noxious animal life 
or toxic substances. Compost shall be rototilled with the soil at a mixture of2 inches of 
compost to 4 inches of soil for a minimum depth of 6 inches. Topsoil shall exhibit an 
acidity range (pH) of 6.0 to 8.5. 
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b. Seed shall be labeled in accordance with U.S. Depaiirnent of Agriculture Rules 
and Regulations under the Federal Seed Act and shall comply with the 
requirements of the Missouri Seed Law. 

The pure live grass seed mixture to be used in lawn and undeveloped areas shali 
be as follows: 

Type 
% of Mixture Minimum Minimum 

by Weight Purity Germination 

Ultimate Tall Fescue 30% 99% 90% 

Fine Lawn Elite Tall 30% 98% 90% 
Fescue 

Falcon Four Tall Fescue 20% 99% 90% 

Annual Rye 20% 99% 90% 

The percent of mixture by weight is for pure live seed (PLS). The seed broadcast 
shall be a minimum of 5 pounds per 1,000 square feet. Weed seed shall not 
exceed 1.0% by weight of the mixture. A certification of the mixture shall be 
furnished to the Engineer prior to seeding. 

c. Fertilizer shall be a mixture containing 5.5 pounds of soluble nitrogen, 16 pounds 
of phosphorous and 16 pounds of potash per 100 pounds. 

d. Agricultural lime material shall be used for soil neutralization with not less than 
90% passing the No. 8 sieve. 

e. Mulch shall consist of the application of a vegetative covering of one of the 
following types: 

1. Type I Mulch shall be the cereal straw from stalks of oats, rye, wheat or 
barley, which is clean, bright, and free of mold. The straw mulch shall be dry 
and relatively free of undesirable seed and foreign material. 

2. Type II Mulch shall be as specified above for Type I mulch except that it shall 
also include the application of an overspray material consisting of virgin wood 
cellulose fibers or recycled slick paper as herein specified. The overspray 
shall be green in color after application and shall have the property to be 
evenly dispersed and suspended when agitated in water. When sprayed 
unifom1ly over vegetative mulch, the mulch fibers shall form an absorbent 
cover, allowing percolation of water to the underlying soil. The mulch shall 
be packaged in moisture resistant bags with the net weight of the packaged 
material plainly shown on each bag. The mulch fibers shall not be water 
soluble. 

Virgin wood cellulose fibers shall be produced by either the ground or cooked 
fiber process and shall have the following properties: 
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Moisture Content, Percent by Weight (maximum) 
Organic Matter-Wood Fiber, Percent by Weight (minimum) 
Ph 

15% 
80% 

4.3-8.5 

Recycled slick paper mulch shall be produced from printers slick paper 
containing wood cellulose and kaolin clay. Recycled newsprint or cardboard 
will not be allowed. The material shall be free of other material or fillers and 
shall have the following properties: 

Moisture Content, Percent by Weight (maximum) 
Ph 

8% 
4.5-6.5 

The Contractor shall furnish certification from the manufacturer that the 
overspray mulch material complies with these specifications. 

3. Type III Mulch shall be material consisting of virgin wood cellulose fibers as 
herein specified. The mulch shall be green in color after application and shall 
have the property to be evenly dispersed and suspended when agitated in 
water. When sprayed uniformly over the soil surface, the mulch fibers shall 
form an absorbent cover, allowing percolation of water to the underlying soil. 
The mulch shall be packaged in moisture resistant bags with the net weight of 
the packaged material plainly shown on each bag. 

Virgin wood cellulose fibers shall be produced by either the ground or cooked 
fiber process and shall have the following properties: 

Moisture Content, Percent by Weight (maximum) 15% 
80% 

4.3-8.5 
Organic Matter-Wood Fiber, Percent by Weight (minimum) 
Ph 

The Contractor shall furnish certification from the manufacturer that the mulch 
material complies with these specifications. 

203.5. Construction Requirements 

a. Seeding shall not be placed from October 16 to December 31. Full seeding shall 
only be placed from January I to May 15 and from August 15 to October 15. 
Seeding shall not be placed on frozen or snow covered ground. Partial seeding 
shall be placed from May 16 to August 14. Type II mulch shall be used with 
partial seeding. The application rates for partial seeding are as shown below: 

Lime 
Fertilizer 
Seed 

100% of the specified quantity 
7 5% of the specified quantity 
50% of the specified quantity 

When partial seeding is placed, the remainder of the fertilizer plus 75% of the 
specified quantity of seed shall be applied by hydraulic overseeding from 
August 16 thru October 15. Hydraulic overseeding shall be applied over the 
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existing Type II mulch. Seed and fertilizer, separately or in combination, 
shall be mixed with water, and constantly agitated so that a uniform mixture 
can be applied hydraulically to the specified areas. The ratio of seed and 
fertilizer to water shall be calculated to achieve the specified coverage rates 
using a total of 500 gallons of water per acre applied in 2 applications. Seed 
shall not be added to the water more than 4 hours before application. 

b. For Type I or Type II Mulch: Seedbed preparation in lawn areas shall be 
accomplished by grading the disturbed areas and adding at least 4 inches of 
topsoil. The surface on which the topsoil is to be placed shall be free of all 
loose rock and foreign material greater in any dimension than 1/2 the depth of 
the topsoil to be added and the surface shall be loosened with a disc harrow 
just prior to being covered with topsoil. Topsoil shall be placed and spread to 
a depth sufficiently greater than specified so that after settling, the completed 
work will conform with the elevations shown on the plans. After spreading, 
all large clods and foreign material shall be removed by the Contractor. 

Seedbed preparation in undeveloped areas shall be accomplished by: tilling to 
a depth of 4 inches with a disc harrow, followed by smoothing with a 
weighted spike tooth harrow. After smoothing, all rocks and clods greater in 
any dimension than 2 inches, and all foreign material shall be removed by the 
Contractor. Designation of areas as lawn or undeveloped will be determined 
by the condition of the area at the start of construction. 

Before final raking, areas to be seeded shall be limed at the rate of 92 pounds 
per 1,000 square feet of area and fertilized with the specified mixture by 
spreading evenly at the rate of 7 pounds per 1,000 square feet of area. Both 
operations shall be performed by using a mechanical spreader of the rotary 
type. The area shall then be raked to a smooth, even surface and the soil 
loosened to a depth of one inch in preparation for the seed. No seed or mulch 
shall be placed until the Engineer accepts the grade and seedbed. 

Seeding shall be accomplished by using a mechanical spreader. The seed 
mixture shall be evenly distributed over the area at the rate of 5 pounds per 
1,000 square feet. Immediately after the seeding is completed, all seeded 
areas shall be mulched as described below for that type of mulch specified. 

1. Type I Mulch must be applied in an even layer approximately 1/4 inch in 
depth. Immediately after placement of the mulch, the entire mulched area 
shall be thoroughly saturated with water. 

2. Type II Mulch shall be applied same as for Type I Mulch with the addition 
of an overspray. The overspray shall be hydraulically applied as a separate 
operation at the rate of 7 50 pounds per acre. The overs pray material shall be 
mixed with water in a manner to provide a homogeneous slurry. Equipment 
for mixing and applying the slurry shall be capable of applying it uniformly 
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over the entire vegetative mulched area. The slurry mixture shall be agitated 
during application to keep the ingredients thoroughly mixed. 

c. For Type III Mulch: Seedbed preparation shall be accomplished in the same 
manner as for Type I and II mulch up to the point of seeding. The seed and 
Type III mulch will be mixed and applied hydraulically with equipment 
approved by the Engineer. The hydraulic application shall be such that the 
seed mixture is distributed at the rate of 5 pounds per 1,000 square feet and 
the Type III mulch is distributed at the rate of 46 pounds per 1,000 square 
feet. The seed mixture and Type III mulch shall be mixed with water in a 
manner to provide a homogeneous slurry. Equipment for mixing and applying 
the slurry shall be capable of applying a unifom1 mixture over the entire area 
to be mulched. The slurry mixture shall be agitated during application to keep 
the ingredients thoroughly mixed. 

203.6. Maintenance Requirements. Since the seeded area shall be maintained by the 
Contractor as necessary to assure growth. A guarantee period not less than the correction period 
from the Final Acceptance of the work will be required. During the guarantee period, if there are 
deficient areas where the grass died, or where sheet and rill erosion or settlement occurred, or 
where gravel or other deleterious backfill material surfaces, upon notification by the City of such 
areas, the Contractor shall re-work all areas as necessary to bring the areas into conformance 
with the specifications. 

203.7. Measurement and Payment. All costs pertaining to the seeding and mulching 
shall be paid by the Contract unit price per square yard or lump sum, complete in place. 
Payment shall be made under: 

Item No. 203.1. Seeding and Mulching, per square yard or lump sum. 
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SECTION 204 
SODDING 

204.1. Description. This item shall consist of placing approved live sod on prepared 
areas, as indicated on the plans and specified herein, or as ordered by the Engineer. 

204.2. Material. The sod shall be at least three (3) year-old densely rooted tall type 
fescue mix, or other approved native perennial grasses, free from noxious weeds. It shall be 
from a loam soil of such character that the sod will not break up or crumble during the operations 
of cutting, transporting, or laying. Sod from light sand and from heavy clay soils will not be 
acceptable. It shall be cut in strips or rolls of uniform thickness of one ( 1) inch to one and a 
fourth (1 1/4) inch. The sod strips shall contain at least one-half ( 1/2) square yard and not more 
than one (1) square yard. Sod strips shall not be cut less than twelve (12) inches in width or 
more than nine (9) feet in length. 

204.3. Construction. The area to be sodded shall be brought to a smooth and uniform 
surface and shall have all clods, stones, sticks, and other debris which would be harmful to sod 
growth removed. The soil on the area to be sodded shall be loosened and brought to a 
reasonably fine texture, to a depth of at least four ( 4) inches. The sodbed shall be limed and 
fertilized according to the general recommendations of the Boone County Agriculture Extension 
Service. 

The sod shall be moist and shall be placed on a moist earth bed. No dry sod may be used. 
The sod strips shall be laid along contour lines, by hand, commencing at the base of the area to 
be sodded and working upward or as directed by the Engineer. The transverse joints of sod strips 
shall be broken and the sod carefully laid to produce tight joints. The sod shall be firmed, 
watered and re-firmed immediately after it is placed. The firming shall be accomplished by use 
of a lawn roller, tamper, or any other method approved by the Engineer. 

On 3 horizontal: 1 vertical slopes, or steeper, the sod shall be nailed to the ground with 
sod staples or with plastic pegs approximately 1/2" x 1" x 12" driven into the ground, leaving 
about one-half ( 1/2) inch of the peg above the sod, and spaced not more than two (2) feet apart. 
Pegging of the sod shall be done immediately after the sod has been firmed. 

After the pegging has been completed, the sodded areas shall be cleared of loose sod, 
excess soil, or other foreign material, and then a thin layer of topsoil (about one-fourth (1/4) inch 
deep) shall be scattered over the sod as a top-dressing and the areas shall then be thoroughly 
moistened by sprinkling with water. 

Sod shall not be placed during a drought nor during the period from June 1 to September 
1, unless authorized by the Engineer. Frozen sod shall not be used and no sod shall be placed on 
frozen ground. 

The Contractor shall keep all sodded areas thoroughly moist for two (2) weeks after 
laying. This shall include watering at least once a day. 

204.4. Method of Measurement. Measurement will be made to the nearest square yard 
of approved sodded surface area. 
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204.5. Basis of Payment. Payment for sodding will be made at the Contract unit price 
per square yard, complete in place. No direct payment will be made for liming or fe1iilizing 
sorlrlPrl ;:irp;:i,_ Payment will be made under: 

Item No. 204.1. Sodding, per square yard. 
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SECTION 205 
SUBGRADE 

205. I. Description. That portion of the graded roadbed upon which surfacing is to be 
placed is hereby designated as the subgrade. The subgrade shall be constmcted so that it will be 
uniform in density throughout its entire width and will confom1 to the line, grade, and cross 
section shown on the plans or as established by the Engineer. 

205.2. Finishing. After excavation and embankment has been completed the subgrade 
shall be brought to true shape and rolled. It shall then be tested with an approved template 
furnished by the Contractor. If the subgrade is not to the proper elevation, material shall be 
added or removed as required and if material is added it shall be compacted in a manner 
satisfactory to the Engineer. 

The entire sub grade shall be proof rolled with a minimum of two passes of a fully loaded 
tandem axle dump truck (weigh ticket to be provided). Tmck shall be operated at between 2 Yi 
to 5 miles per hour allowing the Engineer to walk alongside and observe results. Tmck shall 
make passes to cover the entire subgrade under the proposed pavement. Proof roll shall be 
scheduled a minimum of 24 hours in advance and witnessed by the Engineer. There shall be 
minimal evidence of deflection (less than one inch), mtting, or pumping. If the Contractor 
disputes the result of the proof roll, the Contractor at his own expense may hire an independent 
geotechnical engineer licensed in the state of Missouri to witness the proof roll. The independent 
engineer must be agreed upon by the Engineer. The recommendations of the independent 
engineer shall be final. Proof roll shall be redone if there is rain or the sub grade is otherwise 
disturbed prior to placing the base course. 

This process shall be repeated until all irregularities are removed. Extreme care shall be 
taken in shaping the subgrade, so that at no place will the completed pavement vary from the 
specified thickness. All soft and yielding spots shall be removed to a depth of not-to-exceed two 
(2) feet, and all vegetable substances or unsuitable material shall be removed, and the resulting 
spaces shall be refilled with approved material. All large rocks or boulders encountered shall be 
removed or broken off to a depth of not less than six (6) inches below the finished surface of the 
subgrade, and the space shall be refilled. The subgrade shall again be rolled until no depressions 
occur. 

205.3. Restoring Subgrade to Acceptable Condition. If the subgrade is disturbed in any 
manner after the work, described in the preceding paragraph, has been completed, it shall be 
brought to an acceptable condition by reshaping and rolling, or with macadam. At the minimum, 
the top 6" of sub grade shall be scarified and recompacted. If required by the Engineer, the 
Contractor shall provide planking to protect the subgrade from disturbance. 

205.4. Amount of Finished Subgrade. There shall be at all times at least fifty (50) feet of 
subgrade in the condition described in the preceding Articles numbered 205.2 and 205.3, ahead 
of the point at which concrete is being placed. 

205.5. Payment. There will be no direct payment for finishing and restoring subgrade 
but the whole cost and expense of such work to the Contractor must be included by him in the 
price bid per cubic yard for excavation. 
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SECTION 206 

DIG OUT REP AIR 

206.1. Description. The work consists of saw cutting, removal of failed roadway and 
replacement. See Dig Out Repair detail. 

206.2. Materials. Materials for base rock shall be Type 2 Aggregate Base. Geotextile 
fabric shall be Mirafi 600X or approved equal. Bituminous base shall be per section 226. 

206.3. Installation. Saw cut area as directed by Engineer. Remove area to a minimum 
depth of 12" and compact subgrade. If unsuitable materials are encountered for the subgrade, 
material shall be removed and replaced with the same base and compacted in a maximum of 4" 
lifts. Place geotextile fabric over excavated area as per detail. Place Type 2 aggregate base in 6" 
lifts. Place bituminous base in equal lifts (3" maximum depth). 

206.4. Measurement and Payment. All costs pertaining to the preparation and restoration 
of dig out repair shall be paid by the square yard as per the bid fom1. All work will be measured 
in the field for final quantities. 

Item 206.1. Dig Out Repair, per square yard. 
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SECTION 207 

ADJUSTMENTS OF MANHOLES, CATCH BASINS AND INLETS 

207 .1. Wherever specified on the plans, or as directed by the Engineer, manhole and 
catch basin frames and covers, catch basin stones and sills, and drop inlets shall be adjusted to 
new grades in accordance with the details shown on the plans. The quality of materials and 
workmanship shall be as specified in the applicable section of these specifications for each class 
of work necessary. Payment for adjustments, complete including excavating, backfilling, all 
materials, replacement of breakage caused by Contractor, equipment, labor and incidental 
expenses shall be completely covered by the unit prices bid per adjustment under: 

Item No. 207 .1. Adjusting manholes to grade, per each 

Item No. 207.2. Adjusting catch basins or inlets to grade, per each 
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SECTION 208 
REMOVALS 

208.1. Description. Payment for the removal of pavement, sidewalk, curbing, fencing 
and retaining walls shall be made at the Contract unit prices for removal of each such item. 
Measurement shall be made of the actual quantities removed ( as described hereinafter), the 
removal of which is shown on the drawings or authorized by the Engineer. Payment for 
removals shall include the demolition, removal and disposal of all debris which is a product of 
such demolition. Pay quantities shall not include any unauthorized removal due to damage 
during construction by the Contractor. Such damaged areas, where removal is not shown on the 
drawings, shall be removed and replaced at the Contractor's expense. 

208.2. Removal of Pavement. This shall apply to all Portland cement concrete or 
asphaltic concrete surfaces six (6) inches or more in thickness. Measurement shall be based on 
the actual area removed in square yards. However, where pavement is removed solely to allow 
constrnction of a storm sewer or appurtenant strncture, the removal shall be paid for to a width 
not to exceed the outside dimension of the pipe or structure plus twenty-four (24) inches. 
Payment will be made under: 

Item No. 208.1. Removal of pavement, per square yard. 

208.3. Removal of Driveway Pavement. This shall apply to all Portland cement concrete 
or asphaltic concrete driveways or other concrete slabs less than six (6) inches in thickness. 
Measurement shall be as described in Section 208.2 for the removal of pavement. Payment will 
be made under: 

Item No. 208.2. Removal of driveway pavement, per square yard. 

208.4. Removal of Sidewalks. This shall apply to all Portland cement concrete sidewalk. 
Measurement shall be as described in Section 208.2 for the removal of pavement. Payment will 
be made under: 

Item No. 208.3. Removal of sidewalks, per square yard 

208.5. Removal of Curbing. This shall apply to all Portland cement concrete curbs or 
curbs and gutters measured along the base of the curb face in lineal feet. Payment will be made 
under: 

Item No. 208.4. Removal of curbs, per lineal foot 
Item No. 208.5. Removal of curbs and gutters, per lineal foot. 

208.6 Removal of Fencing. Work shall include all necessary material, equipment, and 
labor to remove, stockpile, and reinstall fencing displaced by construction activity. Owners 
should be notified 24 hours prior to fence work. The Contractor shall use care in removing only 
as much fence as is necessary to complete construction and grading. The Contractor shall take 
great care to carefully dismantle, stockpile and reinstall fence after the public sanitary sewer has 
been installed. The Contractor shall salvage and reuse as much of the fencing material as 
practical. If the fence material cannot be salvaged, then the Contractor shall provide new material 
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that is consistent with the fence material that was removed. 

The Contractor shall install a suitable temporary fence along the temporary construction 
easement to protect livestock, pets or children as directed by the Engineer. No direct payment 
will be made for the temporary fence. 

Payment for aii costs to remove, stockpile and reinstall displaced by construction activity 
shall be included in the per linear foot price bid for fence removal and replacement and payment 
shall be based on the actual length of fence removed and replaced in linear feet. Payment will be 
made under: 

Item No. 208.6. Fence removal and replacement, per linear foot. 

208.7. Removal of Retaining Walls. Retaining walls of concrete, brick, or stone to be 
removed shall be measured in place and payment shall be based on the actual volume, in cubic 
yards, of material actually removed. Payment will be made under: 

Item No. 208.7. Removal ofretaining walls, per cubic yard 
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SECTION 209 

DAILY CLEANUP AND FINAL TRIMMING AND CLEAN UP 

209.1. Requirements. Daily cleanup shall follow the work progressively. The 
Contractor shall remove from the project site all rubbish, equipment, tools, surplus or discarded 
materials, and temporary construction items. 

Streets to be opened to local traffic at the end of the day's operation shall be cleaned of 
dirt and mud. Streets which are not open to traffic shall be cleaned regularly to be kept free of 
dirt and mud. Street sweeping equipment shall capture and contain dust and debris. Powered 
broom attachments shall be of the pick-up type. All equipment and material stockpiles shall be 
secured for safe passage of vehicles and pedestrians. Traffic control in conformance with the 
Manual of Uniform Traffic Control Devices shall be in place prior to opening the road to traffic. 

209.2. Final Trimming and Clean Up. Prior to the acceptance of the work done under 
this Contract all shoulders, slopes, ditches, if any, and sidewalk spaces shall be shaped, trimmed 
and made uniform, smooth and true to line, grade and cross section. All debris and rubbish 
resulting from the construction work or occurring within the limits of the improvement shall be 
disposed of before final acceptance will be made under this Contract. 

209.3. Payment. There will be no direct payment for final trimming and cleaning up but 
the whole cost and expense of such work to the Contractor must be included by him in the other 
bid prices. 
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SECTION 210 

AGGREGATE BASE MATERIAL 

210.1. Type 1 Aggregate (Rolled Stone). Aggregate for Type 1 base shall be essentially 
limestone. The crushed stone shall not contain deleterious material such as shale or disintegrated 
stone in excess of fifteen percent (15%). Any silt, any clay, and any deleterious material shall be 
uniformly distributed throughout the mass. The aggregates shall conform to the following 
gradation requirement: 

Passing 1 inch sieve 
Passing 1/2 inch sieve 
Passing No. 4 sieve 
Passing No. 40 sieve 

100% 
60-90% 
40-60% 
15-35% 

210.2. Type 2 Aggregate (Compacted Granular Base). Aggregate for Type 2 base shall 
consist of crushed stone, limestone screening, sand and gravel, sand, chat, sandstone, or 
combinations of these materials, with or without soil binder as may be required. The material 
shall conform to the following gradation requirements and in addition shall be so graded that it 
will readily compact to the specified density and withstand construction traffic without distortion 
and displacement. 

Passing 1 1/2 inch sieve 
Passing No. 40 sieve 
Passing No. 200 sieve, 

100% 
15-50% 
not more than 35% 

210.3 Type 3 Aggregate (Drainable Base). Aggregate for Type 3 base shall consist of 
crushed stone or sand and gravel. The aggregate shall not contain more than fifteen percent 
(15%) deleterious rock and shale. If crushed stone is used, sand may be added only for the 
purpose of reducing the plasticity index of the fraction passing the No. 40 sieve in the finished 
product. The fraction passing the No. 40 sieve shall have a plasticity index not to exceed six. 
Any sand, silt and clay, and any deleterious rock and shale shall be uniformly distributed 
throughout the material. When sand and gravel aggregate are used, the fraction passing the No. 
200 sieve shall be less than one half of that fraction passing the No. 30 sieve. 

Sieve size 
1 inch 
Y2 inch 
No.4 
No. 30 
No. 200 

Passing(%) 
100 
60-90 
35-60 
10-35 
0-15 

If flint chat or tiff chat is used, it shall meet the requirements of this section and in 
addition shall have at least twenty percent (20%) passing the No. 40 sieve. 

Soil binder shall consist of soil or similar fine material with such cohesive prope1iies as 
to impai1 the desired plasticity to the finished product. 
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SECTION 211 

PENETRATION MACADAM BASE 

211.1. Description. This section of the specifications shall consist of the construction of 
a penetration macadam base placed on a one ( 1) inch granular insulation course over a prepared 
subgrade and topped with a one (1) inch blotter course; conforming to the line, grade, thickness, 
and typical cross section shown on the plans. The base shall be constructed in two lifts of four 
inches each. 

211.2. Material 

a. Coarse stone shall consist of sound, durable particles of limestone or dolomite, 
and shall not contain deleterious material such as shale or disintegrated stone in excess of fifteen 
percent (15%). The crushed stone shall have a percent of wear not to exceed fifty percent (50%) 
when tested in accordance with AASHTO 96-58 (c) (Los Angeles Abrasion). It shall meet the 
following gradation requirements: 

Passing 3 inch square sieve 
Passing 2 1/2 inch square sieve 
Passing 2 inch square sieve 
Passing 1 1/2 inch square sieve 
Passing 3/4 inch square sieve 

100% 
90-100% 
35-70% 
0-15% 
0-5% 

b. Material used in the insulation course shall be either coarse sand or coarse 
screening. Screening shall consist of tough, durable particles of crushed stone. Insulation 
material shall be free from dirt and other objectionable material. 

c. Blotter course material shall be 1" clean crushed stone, free from dirt and other 
objectionable material and shall have the following gradation: 

Passing 1 1/2" inch sieve 
Passing 3/4 inch sieve 

100% 
0-5% 

d. Binder shall be Performance Graded and conform to PG64-22. 

211.3. Weighing. All materials shall be weighed on an accurate and reliable platfom1 
scale, approved by the Engineer, and each load must be accompanied by a signed weight ticket 
stating the gross, tare, and net weight, and no material shall be accepted by the City unless 
accompanied by such signed weight ticket. 

211.4. Inspection. All materials and work shall be subject to inspection at all times by 
the Engineer, or his duly authorized representative, and no materials shall be delivered or 
accepted nor work performed without proper authorization of the Engineer. In order to assure 
the use of suitable materials, the Engineer shall have the right to make any inspections he may 
deem necessary, either at the plant of the Contractor, or his supplier, or on the job site. 

The Engineer may at any time authorize the collection of samples of materials, from any 
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source he may direct, and subject them to tests provided for in these specifications, by a 
recognized reputable testing laboratory for determination of their quality and fitness for work 
under this Contract. The expense of such sampling and testing shall be borne by the City of 
Columbia. The Contractor shall provide such facilities as may be required for collecting 
samples. 

211.5. Equipment. All equipment, tools, machinery and other appliances used in 
handling materials and performing any part of the work shall be subject to the approval of the 
Engineer before the work is started and whenever found unsatisfactory shall be changed and 
improved as required by the Engineer. All equipment, tools and machinery used must be 
maintained in satisfactory working condition. 

Rollers and compactors shall include self-powered three (3) wheeled and tandem steel 
rollers and self-propelled pneumatic-tired rollers, weighing not less than seven (7) nor more than 
ten (10) tons, and multiple vibratory compactors of approved design. 

Steel-wheeled rollers shall be equipped with scrapers to keep the surface of the wheels 
clean. All rollers and compactors shall be equipped with devices to wet the wheels, or contact 
surface, to prevent the material being compacted from sticking to them. 

If multiple vibratory compactors are used, the standard of compaction to which each 
operation shall be subjected shall be determined by the Engineer based on the density obtained 
from seven (7) to ten (I 0) ton steel rollers under similar conditions in the City of Columbia. 

211.6. Constrnction Methods 

a. Preparing and Compacting Subgrade. 

Prior to constructing the base, the prepared subgrade shall be adjusted to conform to the 
cross section shown on the plans, and to the lines and grades established by the Engineer. The 
sub grade shall be compacted as herein specified to the entire satisfaction of the Engineer. No 
direct payment will be made for adjusting and compacting the sub grade. The cost of such work 
to the Contractor must be included by him in ihe unit price bid for Penetration Macadam Base. 
No aggregate shall be spread on a muddy, excessively dusty, or frozen subgrade. 

When no curb and gutter or side forms are used, well compacted shoulders with vertical 
face for the full depth of the course or layer shall be prepared in advance of spreading aggregate 
so as to permit the roller or compactor to lap the shoulder and edge of each course or layer of the 
pavement. The shoulder material shall be kept leveled at the proper elevation to avoid 
irregularities extending into the macadam. 

b. Insulation Course. When the subgrade has been adjusted to trne line and grade to 
the satisfaction of the Engineer, a blanket of insulation course material, as specified above, shall 
be spread on the sub grade and compacted to a minimum thickness of one ( 1) inch. 

c. Spreading and Compacting Coarse Stone. When the base is constmcted in two 
(2) or more courses, each course shall be spread in layers of equal thickness after compaction. 
Self-propelled spreading and leveling machines or approved spread boxes equipped with shoes 
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or nmners of sufficient width and length to preclude any damage or displacement to the subgrade 
or lower base course shall be used for spreading coarse aggregate. 

If the aggregate after being so spread and shaped does not have a uniform distribution of 
sizes throughout, or if it becomes mixed with dirt or other foreign substances it shall be harrowed 
with a heavy spike-tooth harrow, the teeth of which extend approximately six (6) inches below 
the frame and spaced that the aggregate will readily pass between them. If, after harrowing, 
there still remains areas of undersized or dirty aggregate, such aggregate shall be removed and 
replaced with clean aggregate of the proper size. 

The coarse stone shall be rolled and/or compacted until it is well keyed and settlement 
has ceased. The surface shall then be checked transversely with a template cut to the required 
cross section, and longitudinally with a twenty (20) foot straightedge. Any indicated variations 
exceeding one-half (1/2) inch shall be corrected by the removal or addition of coarse stone as 
needed. Corrected areas shall be compacted and made to conform with the required grade and 
cross section. 

Rolling shall start longitudinally beginning at the edges of the pavement and shall 
proceed on each side toward the center of the pavement overlapping on successive trips by at 
least one-half (1/2) of the width ofrear wheel on steel rollers, one (1) wheel on pneumatic-tired 
rollers, and one (1) unit on vibratory compactors. Places inaccessible to roller shall be 
compacted by mechanical or hand tamping as approved by the Engineer. 

Should subgrade become soft and mixed into or through the macadam, the Contractor 
shall remove the mixture, reshape and correct the subgrade, replace the removed macadam 
materials in compliance with this specification. The corrected areas shall conform with the 
required grade and cross section. 

The completed penetration macadam base shall have a total compacted thickness as 
shown on the plans. 

The surface shall not vary more than one-half ( 1/2) inch from a twenty (20) foot 
straightedge applied to the surface parallel to the center line of the pavement. Areas of the 
pavement which show more than the allowable variation shall be loosened and reconstructed in 
accordance with these specifications and to the complete satisfaction of the Engineer. 

d. Application of Binder. Hot binder, as specified herein before, shall be applied on 
each course of rolled base at the uniform rate of one (1) gallon per square yard per lift at 
application temperature with an allowable tolerance of plus or minus 0.10 gallon per square yard. 
Every precaution shall be used to avoid lapping either along the edges or at the ends of 
successive application nms. 

e. Spreading and Compacting Succeeding Courses of Base Aggregate. Succeeding 
course of base aggregate shall be spread, compacted and finished in the same manner and to the 
same tolerances as hereinbefore specified for the first course. 

f. Blotter Course. Immediately after the asphaltic cement has been applied to the 
final course of the base aggregate and while it is yet warm, a blotter course of crushed rock, as 
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specified herein before, shall be spread over the surface in just sufficient quantity to fill the 
surface interstices. This stone shall be spread by means of an approved mechanical spreader at 
the rate of not more than twenty-five (25) pounds per square yard. Any cover material remaining 
unbounded on the pavement shall be swept up and removed. The top surface of the asphalt 
coated coarse stone of the final base course shall be exposed upon completion of the cleaning 
operation to provide a secure bond for the asphaltic concrete surface course to follow. 

211.7. Basis of Measurement. 

Method No. 1 

Method No. 2 

Penetration macadam base shall be measured to the nearest 
square yard in place. 

Coarse stone, the blotter course, and the insulation course 
shall be measured on a tonnage basis of two thousand 
(2000) pounds. 

The binder shall be measured to the nearest ten (10) gallons. 

211.8. Basis of Payment. The quantities, complete in place and accepted, will be paid 
for at the applicable Contract unit price, which payment shall be full compensation for 
preparation of sub grade, furnishing, hauling and placing all materials, rolling equipment, tools, 
labor and work incidental thereto. Payment will be made under: 

Method No. 1 

Method No. 2 

Item No. 211 Penetration macadam base, per square yard. 

Item No. 211.1. Coarse stone, per ton. 
Item No. 211.2. Insulation course, per ton. 
Item No. 211.3. Blotter course, per ton. 
Item No. 211.4. Binder, per gallon. 
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SECTION 212 

AGGREGATE BASE 

212.1. Description. Aggregate base shall consist of a uniform mixture of properly 
graded materials placed on a prepared sub grade as shown on the plans. The type of aggregate 
used shall be as specified in the Contract. 

212.2. Materials. 

a. Aggregate base materials shall conform to the following: 

Type 1 Aggregate (Rolled Stone) 
Type 2 Aggregate (Compacted Granular Base) 
Type 3 Aggregate (Drainable Base) 

Section 
210.1 
210.2 
210.3 

b. Water shall be potable, clean and free from acid, salt, oil and other organic matter. 
The use of City water is preferred. 

212.3. Equipment 

a. Mixing Equipment. Equipment for producing mixture shall be an approved 
stabilization pugmill, which will uniformly mix the water with the aggregate in such manner as 
to avoid undue segregation. 

b. Construction Equipment. Equipment for this work shall consist of blade or motor 
patrol graders, self-powered steel wheeled rollers, self-propelled pneumatic-tired rollers, 
vibratory compactors, sprinklers, or any other suitable equipment required to properly complete 
the work. 

The Contractor shall furnish all equipment, tools, machinery and other appliances, which 
in the opinion of the Engineer, are necessary for handling materials and performing any part of 
the work. 

All equipment shall be subject to the approval of the Engineer before the work is started, 
and wherever found unsatisfactory, shall be changed and/or improved as required by the 
Engineer. All equipment, tools and machinery must be maintained in satisfactory working 
condition. 

212.4. Preparation of Mixture. Base material, any additional material required, and 
water in an amount sufficient to ensure the desired compaction shall be thoroughly mixed and 
delivered to the construction site as a combined product. Excess moisture resulting in run-off 
shall be avoided. The final product of base material mixed with binder shall meet the specified 
gradation and plasticity index (P.I.). If necessary for satisfactory work, the mixture or subgrade 
or both shall be allowed to dry to a moisture content which will permit proper compacting. 
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212.5. Construction Procedure. 

a. Subgrade. All work on any section of the sub grade on which the base is to be 
constrncted shal I be completed prior to the placing of any base material on that section. 
immediately before spreading the mixture, the subgrade shall be sprinkled as specified by the 
Engineer. 

b. Spreading, Shaping and Compacting. In no case will the Contractor be permitted 
to place the mixture or manipulate it on muddy or frozen subgrade. Also, any mixture containing 
frost or frozen particles shall not be placed on the subgrade or compacted. After the subgrade 
has been properly prepared, the mixture shall be uniformly spread by blades, or other approved 
equipment, in successive layers of courses to such depth that, when compacted, the base will 
have the minimum thickness shown on the typical cross section. The Contractor may constrnct 
the base in any number of layers which he may find convenient to facilitate compacting, except 
that, in no case, shall any individual layer have a compacted thickness of more than four (4) 
inches, provided however when vibrating equipment is used, the base may be constrncted in one 
(1) course (not exceeding six ( 6) inches), provided the equipment used proves capable of 
compacting the base in accordance with these specifications. Each layer shall be compacted as 
hereinafter specified before any succeeding layer is placed. Except as otherwise permitted by the 
Engineer, the first course placed upon the subgrade shall be compacted and allowed to become 
firm before any subsequent course is constrncted. 

If, in the opinion of the Engineer, the mixture becomes too dry to permit compaction, 
water shall be added during the compacting operations in such an amount as to ensure proper 
compaction. If, for any reason, the mixture is too wet for proper compaction it shall be allowed 
to dry until the proper moisture content is obtained. 

The mixture shall be handled in such manner as to avoid undue segregation. If 
segregation occurs, or, if the mixture becomes contaminated, such segregated or contaminated 
materials shall be removed and replaced with materials of suitable quality and gradation, except 
that areas of surface segregation may be corrected by spreading a quantity of limestone screening 
sufficient to close the voids and bind the loose material firmly in place. The screenings shall be 
wet and rolled so as to create a dense and uniform surface. Segregated or contaminated materials 
which the Engineer orders removed, shall be removed and replaced with suitable material at the 
sole expense of the Contractor. The Engineer may restrict hauling over the completed or 
partially completed work after inclement weather, or at any time when the subgrade is soft and 
there is tendency for the subgrade material to work into the surface material. Any screenings 
used in correcting areas of surface segregation will be measured and paid for as part of the 
aggregate constituting the base course. All extra work or expense involved due to screenings 
being required shall be the Contractor's obligation without extra cost to the City. Compaction 
shall be performed by the use of any approved equipment within the limits of these 
specifications, which will produce satisfactory results. 

Shaping and compaction shall be carried on until a trne, even, unifom1 base course of the 
proper grade, cross section and density is obtained. Proper moisture content shall be maintained 
by wetting the surface as required during shaping and compacting operations. The use of excess 
water, resulting in run-off or in the fomrntion of a slurry on the surface shall be avoided. 
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Final rolling on the top course of multiple-course construction or on single-course 
construction shall be accomplished by a self-propelled smooth-wheeled roller weighing not less 
than seven (7) tons, nor more than ten (10) tons. 

The base course shall be graded, compacted and rolled to ensure maximum density to the 
exact cross section and elevations and shall be tested with an approved template before 
concreting. High areas shall be reduced to grade and low areas raised to grade with approved 
material compacted in place, as directed. 

Type 1, Type 2, and Type 3 aggregates used for shoulders adjacent to Portland cement 
concrete pavement shall be compacted to not less than ninety-five percent (9 5%) of standard 
maximum density. Type 1, Type 2, and Type 3 aggregate for use on other than shoulders 
adjacent to Portland cement concrete pavement shall not be compacted to less than standard 
maximum density. 

c. Standard Compaction Test. The standard compaction test will be made in 
accordance with ASTM D 698-70, Method C, using the total material. Field density and moisture 
will be determined in accordance with ASTM D 6938 Test Methods for In-Place Density and 
Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth). Frequency of 
testing shall conform to the table below: 

Tested Property Test Method Contractor 
Frequency 

Density AASHTO T 191 1 per 1000 tons, 
or minimum of 1 per 
AASHTO T 310 day 

Thickness Applicable 1 per 1000 tons, 
method meeting minimum of 1 per 
Engineer's day 
approval 

Gradation and AASHTO T 11, 1 per 2000 tons, 
Deleterious AASHTOT27 minimum of 1 per 
Material a and MoDOT Test day 

Method TM 71 

Plasticity Indexa AASHTOT89 1 per 10,000 tons, 
andAASHTOT minimum of 1 per 
90 project 

3 Sampled at point of delivery, prior to rolling. 

d. Curing and Maintenance of Aggregate Base. Allow the aggregate base to cure 
before any heavy equipment is allowed on the aggregate base. Curing of aggregate base is 
complete when the moisture content is a maximum of 60% of the optimum moisture content. 
The Contractor will perform testing to determine when the cure of the aggregate base is 
complete. The Engineer may require that the surface of the aggregate base be kept moist during 
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the curing period to prevent loss of surface material. 

Do not apply surfacing until the aggregate base is cured. Maintain the base until the 
surfacing is applied. 

e. Maintenance. When the base is to be constructed in more than one ( l) layer, the 
Contractor shali maintain the underlying layers by wetting or drying, blading and rolling in a 
manner satisfactory to the Engineer until the next layer is completed. This maintenance shall be 
entirely at the Contractor's expense. If a prime coat is specified in the Contract, the Contractor 
will be required to apply the prime coat on any completed portion of the base as soon as 
practicable, but he will not be permitted to prime or to construct a bituminous surface course 
when the moisture content of the top two (2) inches of the base is more than two-thirds (2/3) of 
the optimum moisture. 

If the Contract includes the construction of Portland cement concrete pavement, the 
Contractor will be required to maintain the completed base until the pavement is placed. The 
base shall be considered complete when it has the required density with a uniform surface of the 
proper grade and final template section. Lateral ditches shall be constructed through shoulders 
where possible to ensure adequate surface drainage. 

212.6. Method of Measurement. 

a. Aggregate base material shall be measured on a tonnage basis of two thousand 
(2,000) pounds, including water. Accurate and reliable platform scales, approved by the 
Engineer, shall be used. Materials, when delivered to the construction site, must be accompanied 
by a signed weight ticket, stating the gross, tare and net weight, and no material shall be accepted 
by the City unless accompanied by such signed weight ticket. 

b. Water. Payment for all necessary water used in sprinkling the subgrade and 
added in constrncting and maintaining all portions of the completed base shall be completely 
covered by the unit prices bid for other items in the Contract. 

212.7. Basis of Payment. 

a. Payment for aggregate base material complete in place will be made at the 
Contract unit price per ton, which price shall include furnishing all materials, mixing, loading, 
hauling, unloading, spreading, shaping and compacting, water for sprinkling subgrade and added 
in constructing and maintaining base, and all tools, labor, equipment, and work incidental 
thereto. 

b Payment will be made under: 

Item No. 212.1. Type 1 aggregate for base, per ton 
Item No. 212.2. Type 2 aggregate for base, per ton 
Item No. 212.3. Type 3 aggregate for base, per ton 
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SECTION 213 

LANDSCAPING AND TREE PROTECTION 

213 .1. Description. This work shall consist of furnishing, planting and providing a 
warranty for all trees and shrubs in accordance with the plans. Work shall be done under the 
supervision of an experienced landscaper or experienced arborist approved by the Engineer. 

213.2. Materials 

a. Plant Materials. 

1. Plant Materials shall mean trees and shrubs of all descriptions, required to 
be furnished for the project in accordance with the specifications on the approved 
plans. The source of supply of all plant material shall be given in writing to the 
Engineer. The Engineer must be given the opportunity of inspecting and 
approving all plant materials before planting takes place. 

2. Plant materials shall comply with State and Federal laws relating to 
inspection for disease, insect infestation and shipping and handling requirements. 

3. Plant substitutions, including species cultivars, will not be permitted 
unless pre-approved by the Engineer. If proof is submitted that specific plants or 
sizes are unobtainable, proposals will be considered for the nearest equivalent size 
or variety of equal value. 

4. Type and quality: 

i. Plant materials shall conform to the size and proportion standards 
of the American Standard for Nursery Stock (ANSI Z60.1). ANSI stock 
specifications will be provided by the Engineer. All tree stock shall be 
single stem unless specified. The International Code of Nomenclature for 
Cultivated Plants shall be the authority for plant names. 

ii. Plants will be true to type and subject to inspection for quality, size 
and color. Plants lacking compactness, proper proportion, or having 
multiple leaders will not be accepted. Plant materials which have been cut 
back from larger grades to meet certain specified requirements will be 
rejected. 

111. Plants shall have a normal, well-developed branch structure and a 
vigorous fibrous root system. Plants shall be healthy and vigorous. Plants 
shall be free from defects, wood decay, sun-scald injuries, abrasions of the 
bark, galls, insect pest eggs, borers and all forms of infestations and other 
plant diseases, and free from objectionable disfigurements. Tree root 
collars must be visible above, or at, soil level and the root system shall not 
contain any 'circling' or 'diving' roots. 
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b. 

iv. Plants shall be nursery grown unless otherwise specifically 
pem1itted in each instance and shall have been growing under similar 
climatic conditions as occurs in the City of Columbia for at least 2 years 
prior to award date of this Contract. 

v. All plants shall be freshly dug within 1 week of delivery and 
provided from the most recent favorable harvest season. 

vi. The City reserves the right to reject any plant material that is 
considered unsatisfactory. 

Topsoil. 

Topsoil shall be per section 203.4.a. 

c. Wood Bark Mulch. 

Mulch for plant bed and tree pits shall consist of a high quality shredded bark or wood 
chips free from noxious substances. The source of the wood bark mulch and a representative 
sample shall be approved by the Engineer prior to application. 

d. Water. 

Water shall be potable and suitable for irrigation, clear and free from any material that 
may be harmful to plant life. 

213.3. Installation. Specifications for Planting Procedures. 

a. Planting Season 

l. Planting shall be done within the appropriate planting season. If 
associated with constmction projects, planting projects should take place within 
the planting season foiiowing completion of construction. Dates for planting are: 
from April 1 to May 15 and October 15 to December 15. 

2. If special conditions exist, which may warrant a variance in the above 
planting dates, a written request shall be submitted to the Engineer stating the 
special conditions and the proposed variance. Permission for the variance will be 
given if, in the opinion of the Engineer, the variance is warranted. 

3. When conditions are such, by reason of drought, high winds, excessive 
moisture, or other similar factors, that satisfactory results are not likely to be 
obtained, work shall be stopped. It shall not be resumed until desired results can 
be obtained or until approved alternate or corrective measures and procedures are 
adopted. 

4. On no account shall planting take place when the ground is frozen. 
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b. 

C. 

Planting Locations. 

I. General. The Contractor shall be responsible for planting at conect 
grades, alignment and location. If the planting plans provided differ from ground 
marked sites, the Contractor will seek guidance from the Engineer. 

2. Engineer will stake out, or flag the ground locations for plants. 

Excavation of Planting Areas. 

I. Care. No plant pits shall be dug or prepared until their location is 
approved by Engineer. Reasonable care shall be exercised in having pits dug and 
soil prepared prior to moving plants to their respective locations for planting to 
ensure that they will not be unnecessarily exposed to drying elements or to 
physical damage. 

2. Holes for trees and shrubs either, balled and burlapped (B&B) or bare root 
(B&R) ( except for hedge and plants specifically designated on the plans to be 
planted in a bed) shall be excavated or augered to provide a planting hole a 
minimum of 100% larger than the spread of the ball or roots. All mechanically 
dug pits shall be scarified to remove glazing, and shall have a saucer shaped 
profile. 

3. The depth of plant pits shall be the depth below finished grade required to 
allow the plant to be set on undisturbed soil where the root collar will be at or 
slightly above grade. In certain clay soils, descriptions to be jointly agreed by 
Engineer, or where surface or sub-surface conditions prevent digging a tree pit to 
specified dimensions, the plant can be set 4 to 6 inches high. In such cases the 
upper rootball edge must be bermed to grade with topsoil at no greater than a 3: l 
slope 

4. If pits have been excavated and not planted they must be made safe from 
public hazard at the end of each working day. 

d. Delivery and Temporary Storage. 

I. All plant material will be covered during transport between the nursery 
and the planting site - no matter the time of year. Insofar as is practicable, plant 
material shall be planted on the day of delivery. In the event this is not possible 
the Contractor shall protect that stock not planted. 

2. Protect plants at all times from sun or drying winds. Plants that cannot be 
planted immediately on delivery shall be kept in the shade, well protected with 
soil, wet moss or other acceptable material and shall be kept well watered. Plants 
shall not remain unplanted for longer than three days after delivery. 

3. Plants shall not be bound with wire or rope at any time so as to damage the 
bark or break branches. Plants shall be lifted and handled from the bottom of the 
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ball only. 

4. Plants moved with a ball will not be accepted if the ball is cracked or 
broken before or during planting operations. 

e. Planting 

1. All planting of balled and burlapped (B&B) or containerized plants, unless 
otherwise directed, shall be performed as herein specified. All plants shall be 
centered in the planting hole and set plumb vertical. 

2. B&B plants shall be placed in their wrapped ball on undisturbed soil so 
that the root collar is standing at or slightly above the permanent grade or per 
213.3.3.c above. All burlap, binding, and caging material shall be removed from 
the top one-third of the rootball. 

3. The plant hole shall be backfilled with topsoil placed in layers around the 
roots or ball. Each layer shall be carefully tamped in place in a manner to avoid 
injury to the roots or ball or disturbing the position of the plant. When 
approximately two-thirds of the plant hole has been backfilled, the hole shall be 
filled with water and the soil allowed to settle around the roots. After the water 
has been absorbed, the plant hole shall be filled with topsoil and tamped lightly to 
grade. Any settlement shall be brought to grade with topsoil. 

4. For containerized shrub and small tree plantings special care should be 
taken in ensuring that no circling or diving roots exist in the outer portion of the 
rootball. If they exist they must be removed before planting. Plants should be 
placed so that the root collar is level or just above existing grade. A generous 
sprinkling (approximately one pound) of rav1 bone meal shall be placed on soil 
after planting around each shrub and well raked in before applying mulch. All 
twine or labeling encircling the stem or roots shall be removed during planting 
regardless of material composition. All trees and small shrubs will be fully 
watered in after instailatiun. 

5. On all slopes except minor ones, soil mix shall be formed into an adequate 
dam or shoulder on downhill side to catch and hold water and avoid erosion and 
slope on uphill side shall be properly re-graded to satisfaction of Engineer. 

6. No plant material will be approved by the Engineer unless the root collar 
or flare is clearly visible after planting. 

f. Weeding & Mulching. The area required to be mulched shall first be cleared of 
all weeds and groundcover. All trees and shrnbs shall be mulched to a depth of at least 3". A 
mulch ring will be provided that extends to a minimum radius of 3 feet from the stem of the tree 
or shrub. In all cases the mulch itself should be kept clear of the plant stem, leaving clear visual 
access to the root collar of the plant. 

g. Watering. After raking the surface of the mulch smooth the tree should be given a 
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h. 

final 'watering in'. This should include soaking the full depth of the mulch 
thoroughly with water. 

Guying, Staking and Wrapping. 

1. Guying. Trees shall be supported immediately after planting. All trees 
shall be staked unless otherwise agreed with Engineer. Guying material will be 
fabric or flexible rnbber or a combination of both. No wire or encased wire shall 
be used. 

2. Staking. A minimum of two metal T-posts (at least 6' in length unless 
otherwise specified) placed at the opposite sides of the tree shall be driven 
vertically into the ground to a depth of 2 1/2 to 3 feet in such manner as not to 
injure the ball or roots. If trees are planted along a highway, the stakes shall be 
aligned along the axis of the highway, unless otherwise agreed. 

3. Wrapping. Wrapping of the trnnk is required only on dogwood and maple 
trees. Wrapping shall consist of a cardboard or plastic sleeve unless otherwise 
specified by the Engineer. The Engineer will manage the sleeve material after 
installation. 

1. Prnning and Repair. 

1. After planting an inspection of all plantings shall be made and all dead, 
dying or injured twigs and branches shall be removed. No further prnning shall 
be permitted unless approved by Engineer. All cuts shall be made without 
damaging the remaining tissue, and leaving no stubs. 

2. Each tree and shrub shall be pnmed in accordance with standard 
horticultural practice to preserve the natural character of plant. Pruning shall be 
done with clean, sharp tools that have been designed for prnning woody plants. 

3. The bruised or broken parts of large or fleshy roots shall be cut off smooth 
before planting. If nursery practice has left bruised, broken, girdling or upward 
pointing roots above the root collar, these roots should be carefully removed 
without damaging the tissue to remain. 

213 .4. Cleanup and Completion of the Project. 

a. During the course of planting, excess and waste materials shall be continuously 
and promptly removed, lawn areas kept clear and all reasonable precautions taken to avoid 
damage to existing strnctures, plants, and grass. 

b. When planting in an area has been completed, the area shall be thoroughly 
cleaned up. Debris, rubbish, subsoil and waste materials shall be cleaned up and removed. 

c. On completion of the project the Contractor shall be responsible for repairing tire 
ruts and other damage to existing landscaped areas. Lawn areas shall be left free from 
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compaction and restored to an even grade. All areas disturbed during planting activity will be 
seeded and mulched as required. The entire area, when completed, shall be neat and clean to the 
satisfaction of the property owner. 

d. The Contractor will inform the Engineer when the entire project is complete. 
Engineer and the landscape Contractor will then perform an inspection of all the planting 
material and planting sites before final completion is accepted. 

213.5. Warranty Procedure. 

a. Proving Period. A proving period shall follow the completion of the planting 
project and it shall be for a period of one year from the installation of the last plant item. All 
replacements shall have a one year proving period from the date of installation. 

b. Acceptance and Replacement of Plant Material. At the expiration of the proving 
period an inspection of the planting will be made and only those plants that are alive and in a 
healthy condition will be accepted. Unacceptable material shall be removed and replaced by the 
Contractor at his own expense, during the next appropriate planting season. Plant material and 
method of replacement planting shall be the same as specified for the original planting unless 
otherwise agreed with the Engineer. The Contractor shall continue to install replacement 
materials until the plants shows healthy growth for a period of one year from the date of planting. 
All such replacements will be inspected for acceptance at the end of the proving period. 

213.6. Payment. Payment for the accepted quantities of plants will be made at the 
Contract unit price for each plant of the types, species, and sizes required complete and in place. 
No direct payment will be made for any incidental items such as supporting posts, hardwood 
mulch for tree ring, peat moss, and water necessary for this work. Hardwood mulch for traffic 
calming islands will be paid at the per square yard price for hardwood mulch. 

Item No. 213.1. Landscaping, per plant. 
ltem No. 213.2. Hardwood Mulch, per square yard. 

213-6 



svrTTON 21L1 

TREE PROTECTION AND REMOVAL 

214.1. General. All work shall include all necessary material, equipment and labor to 
remove, dispose and protect trees, bushes and shrubs necessary to complete the work outline on 
the construction plans and in the Contract documents. 

214.2. Removal. All trees, bushes and shrubs located within the temporary construction 
easement that are not specifically noted as "Do Not Disturb" or "Do Not Remove", can be 
removed only if necessary to facilitate construction and approved by the Engineer or as directed 
by the Engineer. Check the plan sheets for trees and shrubs specifically noted as "Do Not 
Disturb" or "Do Not Remove." The Contractor shall use care to minimize the impact to and the 
removal of trees within the Temporary Construction Easement. All removals shall extend to a 
depth of at least 24 inches below the ground line in fill areas or 24 inches below the subgrade in 
cut areas, unless specifically directed otherwise. 

214.3. Disposal. Contractor is responsible for disposing of all trees, bushes, shrubs, etc. 
that are removed as part of this project. 

214.4. Tree Protection Fence. Contractor shall install tree protection fence at locations 
indicated on the construction plans or when directed by Engineer. Tree protection fence shall be 
constructed in accordance with the detail shown on the construction plans. 

214.5. Basis of Payment. Payment for all costs to install, maintain, and remove the tree 
protection fence upon completion of the project shall be included in the per linear foot price bid 
for tree protection fence. 

Item No. 214.5. Tree protection fence, per linear foot. 
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SECTION 215 

MOBILIZATION 

215 .1. General. This item shall consist of preparatory work and operations, including, 
but not limited to, those necessary for the movement of personnel, equipment, supplies, and 
incidentals to the project site; for the establishment of all offices, buildings, and other facilities 
necessary for work on the project except as provided in the Contract as separate bid items; and 
for all other work and operations which must be performed or costs incurred prior to beginning 
construction. 

215 .2. Basis of Payment 

a. Payment for all materials and work required shall be included in the mobilization 
item which will include the cost of all items herein described. The Contract lump sum 
price for this item shall be payable to the Contractor as specified in accordance with the 
following schedule of partial payments. 

b. Forty percent (40%) of the Contract lump sum amount bid for mobilization will 
be released to the Contractor with the first monthly payment, but not sooner than 15 days 
after the Notice to Proceed has been issued. 

c. An additional twenty-five percent (25%) of the Contract lump sum bid for 
mobilization will be released with the first monthly payment after fifty percent (50%) of 
the original total Contract amount, including payments for delivered materials but 
excluding Mobilization, has been paid out. 

d. Upon completion the project, payment of the remaining thirty-five percent (35%) 
of the Contract lump sum bid for mobilization will be released upon the project final 
acceptance. 

Item No. 215.1. Mobilization, lump sum. 
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CONSTRUCTION STAKING 

216.1. General. All construction work shall be done to the lines, slopes, grades and 
locations shown on the Plans or as modified by the Engineer in writing. The Engineer will 
establish on the Drawings the required control points, survey lines, benchmarks and base lines. 
Detailed survey and staking for construction, as well as measurements and elevations within 
structures shall be the responsibility of the Contractor. All work under this section shall be 
conducted by or under the direct supervision of a Registered Land Surveyor in the State of 
Missouri. The Contractor shall erect all necessary batterboards and shall furnish all templates 
necessary for the construction. Any work done without being properly staked, located and 
measured may be ordered removed and replaced at the Contractor's expense. 

216.2. Control. On City projects, the Engineer will be responsible for providing all 
necessary horizontal and vertical control from which the Contractor may establish construction 
staking required to perform his work. The established control points are noted on the plans and 
shall become the responsibility of the Contractor once initially set. The Contractor shall use care 
not to disturb these points. Any cost required to re-establish these points, due to the careless or 
negligent destruction by the Contractor, may be charged to the Contractor and deducted from the 
payment for this work. 

216.3. Construction stakeout by Contractor. The Contractor shall furnish all employees, 
equipment, tools, stakes and other material required and shall stake out, in a manner satisfactory 
to the Engineer, the following: 

a. Slope stakes and offset grade stakes for curb and gutter, storm sewers, paved 
channels, inlets, manholes, and retaining walls. 

b. Centerline grade stakes for unlined channels and pavement. 

c. Any staking of rights of way and easements deemed necessary by the Engineer. 

d. Re-staking of items staked when stakes are lost or destroyed for any reason. 

e. "Blue top" hubs set to elevation of subgrade for centerline of streets and trails at 
such other locations as to assure proper thickness and drainage of pavements. 

f. Pavement elevation points as required for asphaltic concrete fills, erected string 
lines and grading of drainage valleys in pavements. 

g. Stakes for fencing and other stakes required for the proper construction of the 
Work. 

h. Driveways and walks. 

i. Any additional staking needed to construct the project according to the plans and 
specifications. 
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216.4. Notification. The Contractor shall not cover any work which requires 
measurements for payment while in the uncovered state until the Engineer has made such 
measurements. 

216.5. Payment. Payment for all work and materials under this section shall be included 
in the fomp sum' bid price for constmction staking. 

Item No. 216.1. Constmction staking, lump sum. 
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SECTION 220 

BITUMINOUS MATERIALS 

220.1. General. Approval of the source of bituminous material. For all bituminous 
construction the Contractor shall obtain from the Engineer written approval of the sources of 
bituminous materials. Such approval shall be obtained before any shipments are started. The 
Contractor shall submit written evidence to the Engineer that all bituminous materials used 
conform to the requirements of Section 220.1 through Section 220.3. 

220.2. Measurement of Liquid Bituminous Material. The Contractor shall submit to the 
Engineer, invoices in triplicate on all shipments of bituminous materials. The following volume 
correction methods, where applicable, shall be used for determining the volume of bituminous 
materials mentioned in these specifications. 

220.2.1. Liquid Bituminous Material and Asphalt Binder - Volumetric 
Determination. Measurement of the material will be based on the volume at 60°F. The volume 
correction factors of ASTM D 1250, Table 24b, will be used for converting the material from the 
volume at the observed temperature to the volume at 60°F. The volume of uncalibrated 
distributors and tank trucks will be determined from the net weight of the material. The net 
weight will be determined from the gross weight of the loaded delivery vehicle less the empty 
delivery vehicle weight. For computing the volume in gallons from weight, the following 
formula will be used: 

ENGLISH 
G= W 

SG x 8.328 

where: 
G = Volume in gallons at 60°F. 
W = Weight of material in pounds. 
SG = Specific Gravity of material at 60°F. 

220.2.2. Emulsified Asphalt. Measurement of the material will be based on the 
volume at 60°F using a coefficient of expansion of 0.0003 per degree F for converting the 
material from the volume at the observed temperature to the volume at 60°F. 

220.3. Performance Graded Asphalt Binder. Performance graded asphalt binder shall be 
an asphalt-based binder produced from petroleum residue either with or without the addition of 
non-particulate organic modifiers. The grade shall be as specified in the Contract. Suppliers 
furnishing performance graded asphalt binders shall be certified by MoDOT. 

220.4. Application Temperatures for Bituminous Materials: 
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I 
TEMPERATURE 

I ASPHALTIC OFGRFF~ FAHRFNHFTT 
I MATERIAL 

I II 
I II I SPRAYING MIXING 

Mil'T Jl..1AX MIN MAX I 
X00-300 Penetration Asphalt 260 325 200 275 
All other Penetration Asphalt 285 350 275 325 

Performance Graded 64-22 260 325 --- ---

All Other Performance Graded Asphalt 285 350 275 350 I 
RC-0 .......................................... 65 135 50 120 
RC-1 ......................................... 110 180 80 125 
RC-2 ......................................... 140 210 80 150 
RC-3 ......................................... 170 240 125 175 
RC-4 ......................................... 180 255 150 200 
RC-5 ......................................... 215 285 175 225 

MC-0 ......................................... 70 140 50 120 
MC-1 ......................................... 110 185 80 150 
MC-2 ......................................... 140 215 100 200 
MC-3 ......................................... 175 250 150 200 
MC-4 ......................................... 190 265 175 225 
MC-5 ......................................... 220 290 200 250 

SC-1 .......................................... 110 185 80 200 
SC-2 .......................................... 140 215 150 200 
SC-3 .......................................... 175 250 175 250 

I 
SC-4 .......................................... 

I 
190 I 265 175 I 250 

II SC-5 .......................................... 220 290 200 275 

EMULSIONS I 
RS-1 .......................................... 75 130 --- ---
RS-2 .......................................... 110 160 --- ---

RS-3 .......................................... 100 160 100 160 
SS-1 .......................................... 75 130 75 130 

REFINED TARS 

RT-1,2 ....................................... 60 125 --- ---
RT-3,4,5,6 ................................. 80 150 80 150 
RT-7,8,9 .................................... 150 225 150 225 
RT-10,11,12 .............................. 175 250 175 250 
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220.5. Asphalt Cement Price Index. Adjustments will be made to the payments due the 
Contractor for any plant mix bituminous base, plant mix bituminous pavement, plant mix 
bituminous surface leveling and asphaltic concrete pavement that contains PG64-22, PG 70-22 
or PG76-22 when it has been determined that the monthly average price for the midpoint of the 
published prices of PG64-22 for St. Louis, Missouri area and Kansas City area has fluctuated 
from the monthly average price of the month the project was bid. The St. Louis, Missouri area 
and Kansas City area prices will be obtained from the Asphalt Weekly Monitor® published by 
Poten & Partners Inc. The monthly base price will be the price from the last published Asphalt 
Weekly Monitor® prior to the City bid opening. The monthly base price shall apply to payment 
estimates for the following month. 

220.5.1. The adjusted Contract unit price will be applied to the actual amount of 
asphalt binder used by the Contractor for all asphalt items that are set up by the wet ton mix. 
The adjustments will be applied to projects that have a quantity of asphalt wet ton mix pay items 
over 100 tons. The percentage of virgin asphalt as shown in the job mix formula will be the 
basis for adjustments for any asphalt mix type placed on the project during the monthly index 
period. The effective asphalt obtained from the use of recycled asphalt pavement (RAP) will not 
be eligible for adjustment. The base price index for PG64-22 will be applied to the asphalt mix 
for mixes using PG64-22, PG70-22 or PG76-22. 

220.5.2. Basis of Payment. To determine the adjustment for any material specified 
in this provision the following formula will be used. 

A = (B x C) x (D - E) 

Where: A = Adjustment for mix placed during monthly average index period 
B = Tons of mix placed during the monthly average index period 
C = % of virgin asphalt binder as listed in the job mix formula in use 
D = Monthly average price at time of mix placement 
E = Monthly average price at time of bid 

220.5.3. The Engineer will make adjustment payments, as defined above, for the 
applicable work completed during each month except for projects on which the Contractor is 
being charged liquidated damages, due to working beyond the project completion date. In this 
case, the "D" value used for the price adjustment will be either the last "D" value prior to the 
date that liquidated damage assessment began or the current monthly "D" value, whichever is 
lower. If the Contractor is being charged liquidated damages due to the Contract being beyond 
the project completion date and the current months "D" value results in a deduction, then the 
current monthly "D" value will be used. 

220.5 .4. Optional. This provision is optional. If the bidder wishes to be bound by 
this provision, the bidder shall execute the acceptance form in the Bid. Failure by the bidder to 
execute the acceptance form will be interpreted to mean election to not participate in the Asphalt 
Cement Price Index. 

220-3 



SECTION 221 

AGGREGATE FOR ASPHALTIC CONCRETE 

221.1. Coarse Aggregate. All coarse aggregate shall consist of sound, durable rock, free 
from objectionable coatings. When the coarse aggregate is tested in accordance with AASHTO 
T 96-58 (c) (Los Angeles Abrasion), the percentage of wear shall not exceed fifty-five percent 
(55%) unless otherwise permitted by the Engineer. The percentage of deleterious substances 
shall not exceed the following values and the sum of percentages of all deleterious substances 
shall not exceed eight percent (8%). 

Deleterious Rock 8.0% 
Shale/Mud Balls Combined 2.0% 
Other Foreign I'v1aterial 0.5% 

221.1.1. 
coating. 

221.1.2. 
produced. 

Gravel aggregate shall be washed sufficiently to remove any objectionable 

The above requirements apply to each size or fraction of aggregate 

221.1.3. Pile-nm chat, defined as tailings from mills in which metallic minerals are 
recovered, will not be approved for use in asphaltic concrete unless the chat has been conditioned 
to meet a specified gradation. A tolerance of seven percent (7%) plus or minus, on each sieve 
fraction will be permitted provided the aggregate complies with other provisions of this 
specification. 

221.2. Fine Aggregate. Fine aggregate for asphaltic concrete shall be a fine, granular 
material passing the 3/8-inch sieve naturally produced by the disintegration of rock of a siliceous 
nature. Fine aggregate shall be free from cemented or conglomerated lumps and shall not have 
any coating or injurious material. The percentage of deleterious substances shall not exceed the 
following values: 

Clay lumps and shale 1.0% 
Total lightweight particles 0.5% 
(Including coal and lignite) 
Other deleterious substances 0.1 % 

221.3. Mineral Filler. Mineral filler shall consist of stone dust, Portland cement, or other 
artificially or naturally powdered mineral dust approved by the Engineer. It shall be free from 
foreign or other objectionable material, and shall meet the following gradation requirements: 

Passing No. 30 sieve 100% 
Passing No. 200 sieve 75-100% 
Passing 325 sieve, not less than 30% 
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221.4 Recycled .Asphalt Paven1ent (F'"i\P) n1ay be used in any n1ixture except Si\,1A 
mixtures. A maximum of 30 percent may be used in mixtures without changing the grade of 
binder. Mixtures may be used with more than 20 percent RAP provided testing according to 
AASHTO M 323 is included with the job mix formula that ensures the combined binder meets 
the grade specified in the Contract. All RAP material, except as noted below, shall be tested in 
accordance with AASHTO TP 58, Method of Resistance of Coarse Aggregate Degradation by 
Abrasion in the J\lficro-Deval Apparatus. Aggregate shall have the asphalt coating removed 
either by extraction or binder ignition. The material shall be tested in the Micro-Deval apparatus 
at a frequency of once per 1,500 tons. The percent loss shall not exceed the Micro-Deval loss of 
the combined virgin material by more than five percent (5%). Micro-Deval testing will be 
waived for RAP material obtained from IVloDOT roadways. All RAP material shall be in 
accordance with Section 221.1 for deleterious and other foreign material. 

221.5. Recycled Asphalt Shingles (RAS) may be used in any mixture specified to use PG 
64-22 in accordance with AASHTO PP 53 except as follows: A maximum of 7 percent RAS may 
be used. When the ratio of virgin binder to total binder in the mixture is less than 70 percent, the 
grade of the virgin binder shall be PG 52-28 or PG 58-28. Shingles shall be ground to 3/8-inch 
minus. Waste, manufactured or new, shingles shall be essential free of deleterious materials. 
Post-consumer RAS shall not contain more than 1.5 percent wood by weight or more than 3.0 
percent total deleterious by weight. Post-consumer RAS shall be certified to contain less than 
the maximum allowable amount of asbestos as defined by national or local standards. The 
gradation of the aggregate may be determined by solvent extraction of the binder or using the 
following as a standard gradation: 

Shingle Aggregate Sieve Size Percent 
Gradation Passing by Weight 

3/8 in. 100 
"- T - A ~ I nu.'+ 
No. 8 85 

I No. 16 70 
No. 30 50 
No. 50 45 
No. 100 35 
No. 200 25 
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SECTION 222 

ASPHALTIC CONCRETE PAVEMENT 

222.1. Description. Asphaltic concrete pavement shall consist of a mixture of mineral 
aggregate and asphalt cement prepared in a stationary plant and placed in one or more courses on 
a prepared base or underlying course in confom1ity with the line, grade, and section shown on 
the plans or as directed by the Engineer. 

222.2. Materials. All materials shall conform to the following sections of these 
specifications: 

~ 
Asphalt Binder PG64-22 or per specs 
Coarse Aggregate 
Fine Aggregate 
Mineral Filler 

Section 
220.3 
221.1 
221.2 
221.3 

Asphaltic concrete mixture shall consist of mineral aggregates with the total aggregate 
prior to mixing with asphalt binder shall be in accordance with the following gradation 
requirements: 

Sieve Size 
1 inch 
% inch 
Yi inch 
No.4 
No. 8 
No. 30 
No. 200 

Percent Passing by Weight 
Base BP-1 BP-2 
100 100 100 

85-100 100 100 
60-90 85-100 95-100 
36-65 50-70 60-90 
25-50 30-55 40-70 
10-35 10-30 15-35 
6-12 5-12 5-12 

The Engineer may require at the time the job mixture is approved, that not less than 30 
percent (30%) of material designated as fine aggregate be incorporated in the mixture. At least 
thirty (30) days prior to preparing any of the mixture on the project, the Contractor shall obtain, 
in the presence of the Engineer or his authorized representative, samples of asphalt and mineral 
aggregates for tests and shall submit in writing the mixing formula which he proposes to use. 
The mixing fomrnla shall include the type and sources of all materials, the gradations of the 
aggregates, the relative quantity of each ingredient and shall state a definite percentage for each 
sieve fraction of aggregate and for asphalt cement. The samples of materials shall be within the 
limit of size designated by the Engineer and shall be submitted by the Contractor and at the 
expense of the Contractor to a reputable testing laboratory, which shall design a mix formula 
meeting these specifications, a copy of which shall be sent to the Engineer. 

No mixtures shall be accepted for use on the project until an approved job mixing 
formula is approved by the Engineer. In producing mixtures for the project the plant shall be so 
operated that no intentional deviations from the job mixing formula shall be made except as 
specifically authorized by the Engineer. In any case the maximum variations from the approved 
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fo1111ula shall not be greater than the follovving requircn1ents and shall be within specifications 
limits. 

Retained on 1/2 inch sieve 
Passing 1/2 inch sieve, retained on No. l O sieve 
Passing No. 10 sieve, retained on No. 200 sieve 
Passing No. 200 sieve 
Asphaltic Cement 

<:OI 
..J /0 

5% 
3% 
1% 
0.5% 

At least 30 days prior to placing any mixture on the project, the Contractor shall submit a 
mix design for verification and approval by the Engineer. The mixture shall be designed in 
accordance with Asphalt Institute Publication MS-2, Mix Design Methods for Asphalt Concrete 
and Other Hot-Mix Types. The mixture shali be compacted and tested at a minimum of three 
asphalt contents separated by a maximum of 0.5 percent in accordance with AASHTO T 245, 
except as herein noted. The test method shall be modified by short-term aging the specimens in 
accordance with AASHTO R 30. A detailed description of the mix design process shall be 
included with the job mix fommla. Aggregate fractions shall be in accordance with the same 
proportions as the proposed job mix formula. 

The mix design shall include raw data from the design process and shall contain the 
following information: 

(a) Source, grade and specific gravity of asphalt binder. 
(b) Source, type (formation, etc.), ledge number(s) if applicable, gradation, and 
deleterious content of the aggregate. 
( c) Plasticity index of each aggregate fraction. 
( d) Bulk and apparent specific gravities and absorption of each aggregate fraction in 
accordance with AASHTO T 85 for coarse aggregate and AASHTO T 84 for fine 
aggregate, including all raw data. 
( e) Specific gravity of hydrated lime, mineral filler or baghouse fines, if used, in 
accordance with AASHTO T 100. 
(t) Percentage of each aggregate component. 
(g) Combined gradation of the job mix. 
(h) Percent of asphalt binder, by weight (mass), based on the total mixture. 
(i) Bulk specific gravity (Gmb) by AASHTO T 166, Method A of a laboratory compacted 
mixture. 
U) Percent air voids (Va) of the laboratory compacted specimen. 
(k) Voids in the mineral aggregate (VMA) and voids in the mineral aggregate filled with 
asphalt binder (VF A). 
(1) Theoretical maximum specific gravity (Gmm) as determined by AASHTO T 209 
after the sample has been sho11-term aged in accordance with AASHTO R 30. 
(m) Mixing temperature and molding temperature. 
(n) Bulk specific gravity (Gmb) of the combined aggregate. 
( o) Percent chert contained in each aggregate fraction. 
(p) Baghouse fines added for design. 

(i) Batch and continuous mix plants - Indicate which aggregate fraction to add 
baghouse percentage during production. 
(ii) Drnm mix plants - Provide cold feed settings with and without baghouse 
percentage. 
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No mixture will be accepted for use until the job mix formula for the project is approved 
by the Engineer. The job mix formula approved for each mixture shall be in effect until 
modified in writing by the Engineer. When unsatisfactory results or other conditions occur, or 
should a source of material be changed, a new job mix formula may be required. 

Base, BP-1 and BP-2 mixtures shall have the following properties, when tested in 
accordance with AASHTO T 245. The number of blows with the compaction hammer shall be 
35 or the number of gyrations shall be 50 with the gyratory compactor. BP-1 and BP-2 mixtures 
shall have between 60 and 80 percent of the VMA filled with asphalt binder. 

Air Voids: 
AASHTO T 245 Stability 
Voids in Mineral ,"'.ggregate 

3.5-4.5% 
750 lbs 
13.0 

Bituminous base mixtures that would require 12.0 percent VMA following Asphalt 
Institute MS-2 will have a minimum 12.0 percent requirement. 

In mixtures containing rounded or uncrushed aggregate, it may be necessary for a portion 
of the aggregate to be a highly angular or crushed material in order to comply with the stability 
and other requirements. If difficulty is experienced with the aggregate combinations submitted, 
the Engineer may designate the amount of angular or crushed material necessary after laboratory 
investigations are made of the combinations proposed by the Contractor. 

If the mixing formula submitted for approval or a previously approved mixing formula 
results in mixtures which are unsatisfactory in the opinion of the Engineer, due to surface 
texture, workability, segregation tendencies, or for any other reason, the Engineer shall have the 
right to make any changes within the limits of the specifications which he deems advisable and 
establish a new mixing formula. 

222.2.1. Asphalt Hot-Mix Recycling. Final mix design for recycled mixtures shall 
be done in accordance with the Asphalt Institute's Manual MS-2 Sixth Edition in the appendix 
entitled "Mix Design Using RAP." All delivery tickets shall clearly designate the type of 
recycled mix. 

222.3. Equipment 

222.3.1. Mixing Plant--General. The plant site shall have adequate storage 
facilities. Sufficient storage space shall be provided for separate stock piles, or stalls for each 
size and type of aggregate. The different aggregates shall be kept separated until they have been 
delivered, without segregation, by the feeders to the boot of the cold elevator in their proper 
proportions. The separate stock piles shall be readily accessible for sampling. Contractor shall 
record and maintain temperatures at the plant. 

Approved mechanical feeders shall be provided for feeding aggregate to the elevator 
charging the drier. The feeders shall be of any type that will provide accurate control and 
positive adjustment of the proportions for each size and type of aggregate used in the production 
of the asphaltic mixture. 
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The aggregates shall be dried and heated in a rotary drier capable of drying and heating 
the aggregate as specified at the rated capacity of the mixer. The drier shall be equipped with 
heating equipment which can be positively regulated and an efficient dust collecting system 
preventing the loss of fine material. The material collected shall be returned to the mixture at a 
uniform rate or wasted as approved by the Engineer. The heated aggregate shall be at a 
temperature of not less than two hundred twenty-five degrees Fahrenheit (225°F.) and not more 
than three hundred fifty degrees Fahrenheit (350 °F.) when delivered to the batching hopper. 
Feeding any drying equipment shall be operated in such a manner that the temperature of the 
aggregates is maintained within twenty-five degrees Fahrenheit (25°F.) above or below that 
directed by the Engineer. Absorbed moisture in the aggregate shall be reduced to such a quantity 
that there is no segregation of asphalt resulting from escaping water vapor in the prepared 
mixture and in no case shall exceed 0.5%. 

The screening unit shall be capable of screening all aggregates into the sizes required for 
proportioning and shall have a normal capacity in excess of the full capacity of the mixer or the 
drier. The screening unit shall separate the usable heated aggregate into at least three (3) sizes. 
One of the sizes produced shall contain not more than ten percent (10%) by weight retained on 
the No. 10 sieve. The efficiency of the screening operation shall be sufficient to produce, at 
plant operating capacity, gradations in each of the sizes of heated and dried aggregates which are 
reasonably uniform and result in the production of a mixture complying with the limits specified 
hereinbefore. 

Storage bins shall have sufficient capacity to supply the mixer when it is operating at full 
capacity. Bins shall be divided into compartments to provide separate and adequate storage for 
each aggregate fraction produced and used in proportioning. Separate dry storage shall be 
provided for mineral filler. Each compartment shall be provided with an overflow pipe, at least 
four (4) inches in diameter, located to prevent backing up of material into other bins. The bin 
shall have a "tailing" pipe, at least six (6) inches in diameter, for rejection. The discharge points 
of overflow and "tailing" pipes shall be located so they will not create a hazard. Overflow pipes 
shaii not return the material directly to the hot elevator. Each compartment shall be provided 
with an individual outlet gate, designed and constructed so that when closed there will be no 
leakage. The gates shall be designed to cut off quickly and completely. Each bin shall be 
equipped with a device approved by the Engineer for readily obtaining samples of the aggregate 
at bin discharge. 

Not less than two (2) asphalt storage tanks shall be provided at the proportioning and 
mixing plant, if asphalt is delivered in transport tmcks. Piping and valve arrangements shall 
permit material to be used from any of the tanks without using from the other at the same time. 

Asphalt cement shall be heated in either steam, electric, or oil heated tanks or kettles and 
shall be maintained during the period that mixture is manufactured, at a temperature within the 
limits of the range specified in Section 220.4. The equipment for handling the asphalt, including 
pumps, pipe lines, and storage tanks, shall be entirely separate and have no connections to the 
system used for handling fuel oil or other materials on the project. 

An am1ored thermometer reading from two hundred fifty degrees Fahrenheit (250EF) to 
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three hundred fifty degrees Fahrenheit (350°F) shall be fixed in the asphalt circulating system 
near the valve at the mixing unit. An accurate registering pyrometer or other approved 
thermometric instrument shall be installed in the discharge chute of the drier in such a manner 
that the temperature of the heated aggregate is automatically registered. This instrument shall be 
located where it is in clear view of the drier fireman and readily accessible to the inspector. 

Equipment shall be furnished which will accurately record the temperature of the heated 
and screened aggregates in two (2) of the hot aggregate bins. One terminal shall be placed in the 
hot bin containing the smallest aggregate used in the mix and the other tem1inal shall be placed 
in the largest aggregate. The terminals shall be located where the hot material will flow around 
them during the proportioning operation and shall not be located near the comers of the bins or at 
points where the material will collect or pack around them. The temperatures shall be 
continuously recorded either on individual charts or both may be recorded on a single chart. The 
charts shall record both time and temperature. The smallest interval of time shovm shall be not 
more than fifteen ( 15) minutes and the temperature gradations shall be not greater than ten 
degrees Fahrenheit l0°F.). The charts shall be removed from the recorder at the end of each 
day's operation and shall be furnished to the Engineer. 

222.3.2. Special Requirements for Batch Type Plants. Batch type plants shall be 
equipped with all units described above under 222.3.1, and with special units as described below: 

Weighing equipment for proportioning mineral aggregate shall be of such design and 
construction that each batch can be quickly and accurately weighed. Excessive vibration of the 
weighing assembly will not be permitted. The weighing unit shall consist of a hopper or hoppers 
large enough to hold one (1) batch without running over or without manual placing, suspended 
from a system of fulcrums and knife-edges connected to a multiple beam or springless dial scale. 
Multiple beam type scales shall be equipped with a tare beam, a separate beam for each size of 
aggregate and a sensitive "tell-tale" dial. Springless dial scales shall be equipped with a dial 
which has a capacity not to exceed twice the full capacity of the mixer, and shall be of standard 
make and equipped with a tare beam. Asphalt cement shall be measured by weight in an electric 
heated, or a hot oil, or steam-jacketed bucket suspended from a springless dial or beam type 
scale; or shall be measured by volume in an approved automatic asphalt meter. If a metering 
device is used, continuous circulation shall be maintained in the line supplying asphalt to the 
meter. Springless dial scales used for weighing asphalt shall have a tare beam and a dial 
graduated in one ( 1) pound increments to the maximum dial capacity which shall not be more 
than fifteen percent (15%) of the nominal capacity of the mixer. Beam type scales shall be 
equipped with a tare beam, a full capacity beam and a "tell-tale" dial, the pointer of which moves 
through an arc, representing not less than one-tenth (1/10) the maximum load to be applied. All 
scales used to weigh the ingredients of the asphaltic mixture shall be designed and assembled so 
that they can be maintained within a maximum tolerance of four-tenths percent (0.4%) of the net 
load applied. Not less than ten (10) fifty (50) pound standard test weights shall be available at 
any time for testing and calibrating weighing equipment. 

Batch type plants shall be equipped with a twin shaft pugmill mixer. The pugmill shall 
be electrically heated or hot oil, or steam jacketed and have a capacity of not less than two 
thousand (2,000) pounds per batch. The discharge gate shall fit snugly to prevent loss of 
material. Leakage from the pugmill during the mixing operation will not be permitted. Mixing 
paddles shall be in first class condition and shall be so arranged as to circulate the mixture 
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entirely around the n1ixer box. l'Jot n1ore than one pair of paddle tips on each n1ixer shaft shall 
be reversed with respect to the other paddle tips on that shaft. The reversed pair of paddle tips on 
each shaft shall be located in diagonally opposite corners of the pugmill. The clearance of blades 
from all fixed and n1oving parts shall not exceed three-fourths (3/4) inch unless the maximun1 
size of the aggregate exceeds one ( l) inch. The mixer shall be covered to prevent the loss of fine 
material. A conveniently located, easily opened gate or door shall be provided in the mixer 
cover for observation of the mixing operation. The mixer platform shall be of ample size to 
provide safe and convenient access to the mixer, weight hopper and scales. The Contractor shall 
provide a safe stairway to the mixer platform and safe access to other parts of the plant which are 
subject to occasional inspection. 

Each mixer on the plant shall be equipped with an accurate time lock to automatically 
control the operations of a complete mixing cycle. It shall lock the aggregate weigh box after 
charging of the mixer, until the cycle is completed; it shall lock the asphalt weigh bucket or 
asphalt metering device throughout the dry and wet mixing periods. The dry mixing period shall 
start when all of the mineral aggregates have been charged into the mixer and end when the 
introduction of the asphalt cement begins. The wet mixing period shall begin when the 
introduction of the asphalt cement is started and end when the discharge gate is opened. 

The quantity of mixture produced per batch shall not exceed the manufacturer's rated 
capacity as determined from the rating plate attached to the mixer or the manufacturer's 
specifications. The manufacturer's rated capacity will not be accepted unconditionally. If, in the 
opinion of the Engineer, the mixer does not operate efficiently at the rated capacity or does not 
produce a satisfactory mixture, or if its production does not coordinate with other plant units, the 
right is reserved to reduce the size of the batch until a satisfactory mixture is obtained. If the 
rated capacity of the mixer is not known, the size of the batch shall be determined from the net 
cubical content of the mixer below the center of the mixture shafts. If the pugmill does not 
produce a satisfactory mixture at the established capacity due to overloading, the size of the 
batch shall be reduce until satisfactory perfonnance is obtained. The decision of the Engineer as 
to the permissible capacity of the mixer shall be final. 

222.3.3. Special Requirements for Continuous Mixing Plants. Continuous mixing 
plants shall be equipped with all units as described above under 223.2.1, and with special units as 
described below: 

The plant shall be equipped with means for accurately proportioning each size of 
aggregate either by weighing or by volumetric measurement. Continuous weighing devices shall 
be of sturdy construction and design and shall be accurate to O .4 of one percent of the net load 
applied. The equipment shall be maintained in good condition and adjustment, and shall operate 
accurately. The volume proportioning device shall include a mechanical feeder mounted under 
the bins, and each bin shall have an accurately controlled individual gate to form an orifice for 
volumetrically measuring the material drawn from each bin. The orifice shall be rectangular, its 
dimensions approximately eight (8) inches by nine (9) inches, with one dimension fixed and the 
other dimension adjustable by positive mechanical means. An indicator shall be provided on 
each gate to show the size of gate opening in inches. The proportioning unit shall be equipped 
with an approved revolution counter directly connected to the aggregate feeder shaft and shall 
register accurately to the nearest 0.01 revolution. On each of the storage bins for the heated 
aggregates, a device shall be installed to indicate when the level of the material in the bin is 
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below the point where accurate proportioning through the feeder gates can be accomplished. 
These indicators shall be positive in action and shall be made to actuate either lights or other 
approved devices located in a position where they will immediately attract the attention of the 
mixer operator and warn him that the material in the bin is below the safe operating level. If 
mineral filler is required as a separate ingredient, it shall be proportioned by volume through a 
special feeding unit. Equipment suitable for calibrating by weight the flow of material from bins 
to the mixing unit shall be available at all times. 

Asphalt cement shall be proportioned by volume in an approved asphalt metering pump. 
The pump shall deliver the asphalt to the pugmill at a uniform rate which shall not vary more 
than two percent (2%) by weight from the required quantity. The asphalt shall be introduced into 
the pugmill in a manner which will result in a thoroughly uniform distribution of the asphalt in 
the final mixture at the end of the mixing operation. 

The aggregate proportioning unit and the asphalt metering pump shall be mechanically 
interlocked. This interlocking device shall be of a type that the quantity of either asphalt or 
aggregate can be positively adjusted and when the correct proportions are established the flow 
can be accurately controlled. 

The plant shall be equipped with a twin-shaft, electrically heated, or hot oil, or steam
jacketed pugmill. It shall have a capacity of not less than forty (40) tons per hour. The paddles 
shall be adjustable for angular position on the shafts and reversible to retard the flow of the mix. 
The mixer shall carry a manufacturer's plate giving the net volumetric content of the mixer at the 
several heights inscribed on a permanent gauge and also giving the rate of feed of aggregates per 
minute at plant-operation speed. The manufacturer's rating of the mixing unit will not be 
accepted unconditionally. The right is reserved to reduce the rate of feed of aggregate per 
minute at plant-operating speed to produce a satisfactory mixture. The decision of the Engineer 
as to the permissible capacity of the mixing unit shall be final. 

Unless otherwise required, mixing time shall be determined by the following formula: 

Mixing time in seconds Pugmill dead capacity--in pounds 
Pugmill output--in pounds per second 

The weights shall be determined for the job by tests made by the Engineer. 

222.3.4. Rollers. Self-powered steel-wheeled rollers shall be used and in addition, 
self-propelled, pneumatic-tired rollers may be required by the Engineer. 

Steel-wheeled rollers shall weigh not less than eight (8) tons and not more than twelve 
(12) tons and they shall be equipped with adjustable spring scrapers fitted to the driving and 
steering rolls. These rollers shall develop contact pressure of 250 to 350 pounds per inch of 
width (vibratory mode) or 150 to 180 pounds per inch of width (static). They shall also be 
equipped with sprinkling systems which will uniformly moisten each wheel. Wetting devices 
such as coco mats shall be included when necessary. 

The pneumatic-tired rollers shall be self-propelled and shall consist of not less than seven 
(7) pneumatic-tired wheels revolving on two (2) axles. Axles shall be mounted in a rigid frame 
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provided with a loading platfonn or body suitable for ballast loading. The tires on the front and 
rear wheels shall be staggered so that they will cover the entire area over which the roller travels, 
with a minimum overlap of one-half (1/2) inch. The roller shall operate smoothly and without 
jerking when starting, stopping, or reversing direction. The roller shall be constmcted such that 
each wheel is loaded to a minimum of 2,300 pounds, but not more than five hundred (500) 
pounds per inch width of tire tread in contact with the bituminous surface. The tires shall be 
inflated to an air pressure of not iess than ninety (90) pounds per square inch. The roller shali be 
equipped with an adequate scraping or cleaning device on each tire to prevent the bituminous 
mixture from accumulating on the tires. The roller shall be equipped with a water system which 
will keep all tires uniformly wet, and which will have a capacity that will provide not less than 
two (2) hours continuous operation without refilling. 

Trench rollers shall have an auxiliary wheel that operates outside the area to be 
compacted at such a distance from the pavement edge as to cause no damage thereto. It shall be 
mounted upon an axle that is adjustable in height. The auxiliary wheel shall be kept in 
adjustment so that the compression wheels will develop a smooth, compacted surface tme to 
crown and grade. The contact pressure of the compression wheels shall be from 250 to 350 
pounds per inch of width. 

In lieu of the above requirements pertaining to non-vibratory compaction equipment, 
consideration wili be given to use other types of equipment that are capable of producing 
equivalent results consistent with the requirements of the specifications. 

222.3.5. Testing. During production the plant shall have the following tests 
performed by an approved laboratory: AC content, extracted gradation, Marshall density, 
stability, voids, VMA, VF A and max theoretical density. Laboratories shall be approved if they 
are: 

a. Accredited in accordance with ASTM D3666; and/or 
b. Approved for Superpave asphalt testing by the State Highway Department in the state 

where the plant is located. 
c. Test mixture at ieast once every 1000 tons. During paving, .Engineer may designate as 

many tests as necessary to assure proper thickness, composition and density. If over 500 tons per 
day arc placed, one acceptance test per day shall be perfonT1ed. Not less than one test shail be 
performed every five days. 

d. Air voids are to be within+/- 1 % of mix design. The number of blows with the 
compaction hammer shall be 35 or the number of gyrations shall be 50 with the gyratory 
compactor. 

e. Gradation to be within tolerances specified. 
f. Asphalt content is to be within+/- 3% of mix design. 
g. If four consecutive tests show noncompliance with the specifications, production of 

asphalt shall immediately cease and may not be resumed until a new mix design is submitted and 
approved, or the plant can demonstrate to the Engineer an ability to meet specifications. 

h. A copy of all testing and quality control records shall be made available upon request 
by the Engineer. 

222.4. Construction Procedure. 

a. Preparation of Mixture. The asphalt cement shall be carefully heated, without 
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damage by overheating, to a workable temperature as designated by the Engineer 
within range established by Section 220.4, Application Temperatures for 
Bituminous Materials. If asphalt is measured by volume, the temperature of the 
asphalt at the time of measuring shall not vary more than fifteen degrees 
Fahrenheit (l 5EF.), from that designated by the Engineer when the metering 
device was calibrated. The final mixture shall not exceed three hundred fifty 
degrees Fahrenheit (350EF.) when discharged from the pugmill, and shall not 
vary more than twenty-five degrees Fahrenheit (25EF.) from the temperature 
designated by the Engineer. 

b. Batch Type Plants. The dry hot aggregates, mineral filler if required, and asphalt 
cement shall be accurately proportioned in the amounts required by the job mix 
formula. Aggregate shall be charged into the weigh hopper in a sequence that 
wiil avoid segregation. The mineral aggregate shall be mixed dry for not less than 
fifteen (15) seconds, after which the asphalt cement shall be charged into the 
mixer in a manner that will uniformly distribute the asphalt over at least three
fourths (3/4) the full length of the mixer. The time required to add the asphalt 
shall not exceed fifteen (15) seconds. Net mixing shall continue for at least thirty 
(30) seconds after the introduction of the asphalt cement begins or longer if 
necessary to produce a homogeneous mixture in which all particles are coated 
uniformly. The dry mixing period for Type A mixture may be decreased to not 
less than ten ( 10) seconds, provided there is no segregation of the aggregates. The 
dry and wet mixing times shall be as directed by the Engineer. 

c. Continuous Mixing Plants. Each size of hot aggregate, mineral filler if specified, 
and the asphalt cement shall be accurately proportioned in the amounts required 
by the job mix formula. The mixing period shall be determined as hereinbefore 
specified for continuous mixing plants and shall be not less than thirty-five (35) 
seconds. The mixing time shall be as directed by the Engineer, and may be 
increased above the minimum specified if necessary to produce a homogeneous 
mixture. 

d. Transportation of Mixture. Trucks used for hauling bituminous mixtures shall 
have tight, clean, smooth, metal beds that have been thinly coated with a 
minimum quantity of BR3600 by BioSpan Technologies, Inc. or equal, to prevent 
the mixture from adhering to the beds. The release agent shall not be diluted less 
than the minimum rate specified by the manufacturer and shall be applied with 
equipment recommended by the manufacturer. Use of diesel fuel, fuel oil or other 
detrimental products as a bed coating or dilution agent will not be permitted. Each 
truck shall have a cover of canvas or other suitable material of such size to protect 
the mixture from the weather. The cover shall be securely fastened over all sides 
of the truck bed. Truck beds shall be insulated, when necessary, such that the 
mixture will be delivered on the road at the specified temperature. No loads shall 
be sent out so late in the day that spreading and compacting of the mixture cannot 
be completed during daylight. Vehicle scales shall have a valid certification from 
the State of Missouri Department of Agriculture-Weights and Measures division. 
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e. 

f. 

Aoolication of Primer. The prime coat, when specified, shall be applied as set 
forth in Section 223. 

Soreading of the Mixture, Pavers and Laydown Machines. The base course, 
primed surface, or preceding course shall be cleaned of all dirt, packed soil, or 
any other foreign material prior to spreading the asphalt mixture. Asphaltic 
concrete shaii not be placed on any portion of an aggregate base when the 
moisture content of the top two (2) inches of the base is more than two-thirds 
(2/3) of the optimum moisture. The mixture shall be spread in the number of 
layers and in the quantity required to obtain the compacted thickness and cross 
section shown on the plans. When placing multiple layers with varying 
thicknesses, the thicker layer shall be placed first. The compacted thickness of a 
single layer of bituminous pavement mixture shall be no more than 2 inches for 
the surface course and 4 inches for the leveling course. 

The mixture, when delivered to the spreading and finishing machine shall have a 
temperature of not less than two hundred degrees Fahrenheit (200°F.) and be 
within twenty-five degrees Fahrenheit (25°F.) of that designated by the Engineer. 
It shall be spread only when the prepared grade or preceding course is dry. 
Bituminous material shall not be mixed or placed when the atmospheric 
temperature is below forty degrees Fahrenheit ( 40°F.) or when there is frost in the 
subgrade, or any other time when weather conditions are unsuitable for the type of 
material being placed. 

The thickness and width of each course shall conform to the typical section in the 
Contract. The Contractor may construct each course in any number of layers he 
chooses but no individual layer shall have a compacted thickness of more than 2 
inches for the surface course and 4 inches for the leveling course. 

For pavements having a width of sixteen (16) to twenty-four (24) feet, inclusive, 
the asphaltic concrete pavement shall be laid in lanes approximately one-half 
(1/2) the full width of the completed pavement and the full width completed as 
soon as practicable. Unless oiherwise permitted, a single lane of any course shall 
not be constructed to a length which cannot be completed to full width of the 
pavement in one day's operation. For pavement greater than twenty-four (24) feet 
in width, single lane width constructed shall be limited to one day's production 
and completion to full width shall be accomplished as soon as practicable. 

Mechanical self-powered pavers shall be capable of spreading the mix within the 
specified tolerances, true to the line, grade and crown indicated on the plans. No 
segregation will be permitted in handling the mixture at the plant, from the truck, 
or during spreading operations on the roadway. 

Pavers shall be equipped with quick and efficient steering devices and shall be 
capable of traveling both fo1ward and in reverse. They shall be equipped with 
hoppers and distributing screws that place the mix evenly in front of the 
adjustable screeds. They shall be equipped with either a vibrating screed or a 
tamping bar immediately preceding a static screed. 
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There shall be sufficient auxiliary attachments for the paving machine so that it 
may be operated to lay the necessary width as determined in the field by the 
Engineer. Vibrating screed or tamp bars shall be provided for the full width of all 
paving operations. 

The screed shall include a strike-off device which is effective on mixes at 
workable temperatures without tearing, shoving or gouging them, and which 
produces a finished surface of an even and uniform texture. The screed shall be 
adjustable as to the height and crown and shall be equipped with a controlled 
heating device for use when required. However, for irregular width paving, 
hydraulic extensions without tamping bars or a vibrating screed may be used only 
along the curb or outer edge of pavement. 

Automatic Screed Controls: The paver shall be equipped with and use an 
approved system capable of automatically controlling the elevation and transverse 
slope of the paver screed unless otherwise directed by the Engineer. An erected 
stringline, traveling stringline or other approved device operating on the roadbed 
being paved or the surface of the previously placed lane shall be used to establish 
the grade reference. The grade reference device shall operate on either or both 
sides of the paver as required and shall be capable of maintaining the desired 
transverse slope regardless of changes in the screed elevation. The traveling 
stringline shall be constructed in such a manner that it does not vibrate or cause 
the sensor to make erroneous readings during the laydown operation. The length 
of the beam to be used shall be approved by the Engineer and shall be between 20 
and 40 feet. The use of the automatic screed control devices on asphalt pavers 
will not be required for paving small irregular areas, entrances, approaches, or 
side street connections. Automatic screed control devices will be required for 
matching the joint with all previously laid strips, except for those areas noted 
above. 

The mixture shall be spread without tearing the surface and struck off such that 
the surface is smooth and true to cross section, free from all irregularities, and of 
uniform density throughout. Care shall be used in handling the mixture to avoid 
segregation. As soon as the first load of material has been spread, the texture of 
the unrolled surface shall be checked to determine its uniformity. Segregation of 
materials shall not be permitted. If segregation occurs, the spreading operation 
shall be immediately suspended until the cause is determined and c01Tected. 
Areas of segregated mixture shall be removed and replaced with a suitable 
mixture at the Contractor's expense. The outside edge alignment shall be 
uniform. Irregularities shall be corrected by adding or removing mixture before 
compacting. In situations where there is a dispute in the existence of segregation, 
the area in question will be tested in accordance with MoDOT Test Method TM 
75. Mixture production shall immediately cease if either criteria of Mo DOT Test 
Method TM 75 fail. Segregated mixtures shall be removed and replaced to the 
limits determined by the Engineer. 

The paving machine shall be operated so that the material does not accumulate 
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g. 

and remain along the sides of the receiving hopper. The wings of the spreader 
hopper shall not be emptied (flipped) between truck loads. Equipment which 
leaves tracks or indented areas which cannot be corrected in normal operation, or 
which produces other permanent blemishes or fails to produce a satisfactory 
surface, shall not be used. The screed auger shall be operated approximately 3/.i 
full and the hopper conveyor shall not be allowed to run out of material during the 
paving operation. 

Sufficient trucks shall be used to continuously supply asphalt to the paver. Delays 
in the paving operation shall be kept to a minimum. The Contractor shall make 
every effort to minimize the number of passes heavy equipment makes over 
uncompleted roadway sections. 

When using pavers in echelon, the second paver shall follow the edge of the 
material placed by the first paver. The length of each laydown pass shall be 
limited, depending on weather conditions, to assure a hot joint and obtain proper 
compaction. 

Any irregularities in alignment left by the paver shall be corrected by trimming 
directly behind the machine. Distortion of the pavement during this operation 
shall be avoided. 

All courses shall be feathered out, by hand raking if necessary, in transitioning, 
the depth of the surface to meet present grades at end of projects to provide a 
uniform smooth riding surface free of irregularities 

When the asphaltic concrete construction consists of more than a single course, 
each course shall be compacted as specified and allowed to cool throughout to the 
atmospheric temperature before the next course is placed. The Contractor shall 
keep traffic off the asphaltic concrete until it has cooled for a sufficient period of 
time to prevent flushing of the asphalt to the surface, marking or distorting the 
surface, or breaking down the edges. Normally, this time will vary from two (2) 
to four ( 4) hours, depending on the atmospheric and temperature conditions. The 
final course shall be laid in the same sequence over the entire project as the 
previously constructed courses unless otherwise approved by the Engineer. 

In small areas where the use of mechanical finishing equipment is not practical, 
the mix may be spread and finished by hand. The material shall be distributed 
uniformly to avoid segregation of the coarse and fine aggregate. Broadcasting of 
material shall not be permitted. During the spreading operation, all material shall 
be thoroughly and uniformly distributed by lutes or rakes. Material that has 
formed into lumps and does not break down readily shall be removed. Following 
placing and before rolling, the surface shall be checked with templates and 
straightedges and all irregularities corrected. 

Wedge Course. Since one of the primary objectives of this construction is to 
obtain the smoothest possible riding surface, the existing roadbed surface will be 
studied by the Engineer to determine the location's thickness of wedge courses. 
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h. 

This procedure may result in wedging operations over small areas, and rigid 
control of placement thickness will be required to ensure desired feather-edging at 
high points and ends of wedge areas. Wedge course, consisting of a layer of 
asphaltic concrete of variable thickness used to eliminate irregularities in the 
existing base, shall be spread uniformly to the desired profile grade and cross 
section. The use of an approved finishing machine will be required on all work. 
Type BP-2 mixture shall be used for all wedge course. 

Compaction. Compaction of asphaltic mixtures shall consist of initial or break
down rolling, intermediate rolling, and final or finish rolling. Except for projects 
involving small quantities of mixture, initial rolling shall be performed with three 
(3) wheel rollers or two (2) wheel tandem rollers weighing from eight (8) to 
twelve (12) tons. Intermediate rolling shall be done with oscillating type 
pneumatic-tire rollers if required by the Engineer; othenvise it shall be done \Vith 
either two (2) or three (3) wheel tandem rollers. Final rolling shall be done with 
either two (2) or three (3) wheel tandem rollers weighing not less than ten (10) 
tons. Rollers shall be operated at a speed of not more than three (3) miles per 
hour and in a manner that will avoid shoving, cracking or displacing the mixture 
during the compacting period. The Contractor shall furnish a sufficient number of 
rollers to compact and finish satisfactorily the amount of mixture being placed. 

The mixture shall be rolled when it is at the proper temperature to receive the 
roller and when rolling does not cause undue displacement or shoving. This 
proper temperature varies with the atmospheric condition and type of mixture. 
Initial compaction shall be done when the mixture has cooled just sufficiently to 
receive the roller. Intermediate and final compaction shall be done while the 
mixture is warm and malleable enough to respond to the kneading action of the 
roller. Rolling shall begin at the sides and progress gradually to the center of each 
lane. Rollers shall move parallel to the center line of the roadway and uniformly 
lap each preceding track. Alternate trips of the roller shall be terminated in steps 
to prevent the formation of surface irregularities. The alternate stops shall be 
spaced in such a manner that any excess water will drain quickly. Lateral or 
diagonal rolling may be permitted to remove high spots, provided the rolling is 
done in such a manner and at such a time that shoving or cracking will not result. 
To prevent adhesion of the mixture, steel roller wheels shall be properly 
moistened, but an excess of water will not be pern1itted. 

All mixtures shall be thoroughly compacted and rolling shall be continued until 
no further compaction is being obtained. Except as otherwise specified, all 
compacted mixtures shall have a density not less than ninety-eight percent (98%) 
of that obtained by the laboratory compaction of an identical mixture. 

Along curbs, headers, manholes and similar structures and at all places not 
accessible to the roller, thorough compaction must be secured by means of hot 
tampers and at all contacts of this character the joints between these structures 
must be effectively sealed. 

The compacted course shall be free of surface irregularities and shall conform to 
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the grade and dimensions shown on the plans. Weak areas resulting from excess 
quantities of asphalt, segregation of aggregate or asphalt, areas which become 
loose or broken, mixed with dirt, or are in any way defective, shall be removed 
and replaced with fresh hot mixture, compacted to conform with the sunounding 
area, at the Contractor 's expense. 

Thin Layers (Lifts): When placing a thin lift (less than 2 in. compacted thickness) 
in single-lane width or full width, the mixture should be rolled in the following 
sequence: 

1. Transverse joint. 
2. Outside edge. 
3. Breakdown rolling, beginning on the low side. 
4. Intermediate rolling; same procedure as Step 3. 
5. Finish rolling. 

When paving a thin lift in echelon, or when abutting a previously placed lane or 
other lateral restraint, the mixture should be rolled in the following sequence: 

1. Transverse joint. 
2. Longitudinal joint. 
3. Outside edge. 
4. Breakdown rolling, beginning on the low side. 
5. Intermediate rolling; same procedure as Step 4. 
6. Finish rolling. 

Thick Layers (Lifts): When placing a thick lift (2 in. or more compacted 
thickness) in single-lane width or full width, the mixture should be rolled in the 
following sequence: 

1. Transverse joint. 
2. Breakdovvn rolling, beginning 12 to 15 in. interior to the lower 
unsupported edge. The return pass shall be made with the edge of the 
roller 3 inches exterior to the unsupported edge of the pavement. 
3. Breakdown rolling of outside edge. Repeat the process described in 
Step 2 above on the other iongitudinal edge. 
4. Intermediate rolling, beginning on the low side. 
5. Finish rolling. 

When paving a thick lift in echelon, or when abutting a previously placed lane or 
other lateral restraint, the mixture should be rolled in the following sequence: 

1. Transverse joint. 
2. Longitudinal joint. 
3. Breakdown rolling, beginning at the longitudinal joint. 
4. Intermediate rolling, beginning on the low side. 
5. Finish rolling. 

When paving in echelon, 2-3 inches of the first mat shall be left unrolled, and 
rolled when the joint between the lanes is rolled and after the 2nd mat is placed. 
Edges shall not be exposed more than fifteen minutes without being rolled. 
Particular attention shall be given to the construction of transverse and 

222-14 



longitu<lin;:il joints in all rmirsP.s_ 

In laying a surface mix adjacent to any finished area, it shall be placed sufficiently 
high so that, when compacted, the finished surface will be trne and uniform. 
Where the grade is slight a level will be used to ensure drainage to the desired 
outlet. 

Transverse joints: When the transverse joint is next to an adjoining lane, the first 
pass shall be made with a static steel-wheeled roller moving along the 
longitudinal joint for a few feet. The surface will then be checked with a 
straightedge and corrections shall be made if necessary. The joint then shall be 
rolled transversely, with 6 in. of the drum width on the newly laid material. This 
operation shall be repeated with successive passes, each covering an additional 6 
to 8 in. of the new mat, until the entire width of a drive roll is on the new mixture. 
During transverse rolling, wooden boards of the proper thickness should be placed 
at the edge of the pavement to give the roller a surface to drive on once it passes 
the edge of the mat. If boards are not used, transverse rolling must stop 6 to 8 in. 
short of the outside edge to prevent damaging it, and the edge must be compacted 
later during longitudinal rolling. Transverse joints shall be carefully constructed 
and thoroughly compacted to provide a smooth riding surface. If the joint has 
been distorted, it shall be trimmed to a line. The joint face shall be tacked before 
the fresh material is placed against it. 

Longitudinal joints: Longitudinal joints shall be rolled directly behind the paving 
operation. The edge to be joined shall be tack coated. The paver screed shall be 
set to overlap the first mat by 1-2 inches. The elevation of the screed above the 
surface of the first mat should be equal to the amount of roll-down expected 
during compaction of the new mat. For large aggregate mixes, the coarse 
aggregate in the material overlapping the cold joint should be carefully removed 
and wasted, leaving only the finer portion of the mixture to be pressed into the 
compacted lane at the time the joint is rolled. For mixes with smaller coarse 
aggregate, such as surface courses, the overlapping material should be pushed 
with a lute into a hump over the joint area prior to compaction. 

Edges: The edges of the pavement shall be rolled concurrently with or 
immediately after rolling the longitudinal joint. In rolling pavement edges, roller 
wheels shall extend 2-4 inches beyond the pavement edge provided the lateral 
displacement is not excessive. 

Breakdown Rolling: Breakdown rolling shall immediately follow the rolling of 
the longitudinal joint and edges. Rollers shall be operated as close to the paver as 
necessary to obtain adequate density without causing undue displacement. The 
breakdown roller shall be operated with the drive wheel nearest the laydown 
machine. Exceptions may be made by the Engineer when working on steep 
slopes or super-elevated curves. 

Intermediate Rolling: Pneumatic-tired rollers shall be used for intermediate 
rolling. The intermediate rolling shall follow the breakdown rolling as closely as 
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possible and \Vhile the paving n1ix is still of a ten1perature that vvill result in 
maximum density from this operation. Pneumatic-tired rolling shall be 
continuous after the initial rolling until all of the mix placed has been compacted 
to the required density. Turning of pneumatic-tired rollers on the hot paving n1ix 
which causes displacement shall not be pem1itted. 

Finish Rolling: The finish rolling shall be accomplished while the material is still 
warm enough for the removal of roller marks. All roller marks shall be removed 
by the finish rolling operation. All rolling operations shall be conducted in close 
sequence. 

In places inaccessible for the operation of standard rollers as specified, 
compaction shall be performed by trench rollers or others meeting the 
requirements of Section 222.3.4 entitled "Rollers." The trench roller shall be 
operated until the lift is thoroughly compacted. Hand tamping, manual or 
mechanical, may be used in such areas, if such operations will give the required 
density. 

1. Joints. Longitudinal joints and edges shall be constructed to tme lines. Lines for 
the paver to follow in placing individual lanes will be established parallel to the 
centerline of the proposed roadway. The paver shall be positioned and operated 
to follow closely the established line. Transverse joints in succeeding courses 
shall be offset at least 2 feet. Longitudinal Joints shall be offset at least 6 inches. 
The longitudinal joints shall be laid out so that the surface joint is under the lane 
markings where possible. Edges against which additional pavement is to be 
placed shall be placed on a 30° (2: 1) bevel, or as specified by the Engineer. Any 
irregularities in the surface of the pavement course shall be corrected directly 
behind the paver. Excess material forming high spots shall be removed by a 
shovel or lute. Indented areas shall be filled with hot mix and smoothed. 
Broadcasting of material shall not be permitted. 

Well bonded and sealed joints are required. Joints between old and new 
pavements, or between successive day's work shall be carefully made in such a 
manner as to ensure thorough and continuous bond between the old and new 
surfaces. Hot soothers or tampers shall be carefully employed in such a manner 
as to heat up the old pavement sufficiently (without burning it) to ensure a proper 
bond. Before placing mixture against them, all contact surfaces of dry 
longitudinal joints, curbs, gutters, headers, manholes, etc., shall be painted with a 
thin uniforn1 coating of primer. In making the joint along any adjoining edge 
such as a curb, gutter, or an adjacent paving and after the hot mixture is placed by 
the finishing machine, just enough of the hot material shall be carried back to fill 
any space left open. The joint shall be properly "set-up" with the back of rake at 
proper height and level to receive the maximum compression under rolling. The 
work of "setting-up" this joint shall be performed always by competent workmen 
who are capable of making a correct, clean, and neat joint. 

1. Testing Pavement. At least one in situ density test shall be conducted per 300 
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linear feet of street pavement, and three 4" diameter core samples shall be taken 
per 500 linear feet of street pavement for the determination of the average 
pavement thickness. The finished courses shall have the thickness shown on the 
plans and shall be free from waves or irregularities and shall not vary from a ten 
(10) foot straight-edge, applied parallel to the center line, by more than one-half 
(l /2) inch on the first or intermediate courses and not more than one-eighth ( 1/8) 
inch on the surface course. 

For determining the qualities of the mixture in the compacted state, specimens 
shall be sawed from any finished course as directed by the Engineer. The area 
damaged by removing the specimen shall be repaired with hot mixture properly 
compacted. For cutting samples of compacted mixture from the pavement as 
directed by the Engineer and replacement of the surface, the Contractor will be 
paid five dollars ($5.00) per sample. 

222.5. Method of Measurement. Measurement of asphaltic concrete will be made to the 
nearest ton of satisfactory mixture complete in place. When the mixture is produced by a batch 
type plant, the batch weights will be used to detennine the tonnage. When the mixture is 
produced by a continuous mixer type plant, the quantity of mixture will be determined by 
weighing each truck load on an accurate and reliable scale approved by the Engineer. 

222.6. Basis of Payment. The quantities complete in place and accepted, will be paid for 
at the applicable Contract unit prices per ton, as described below, which payment shall be full 
compensation for furnishing, mixing, hauling and placing materials, and for all labor and use of 
equipment, tools and incidentals necessary to complete the work in accordance with these 
specifications. Payment will be made for asphaltic concrete placed in accordance with these 
specifications, as follows: 

Item 222.1. Wedge course, per ton or square yard. 
Item 222.2. Asphaltic concrete base, per ton or square yard. 
Item 222.3. Type BP-1 asphaltic concrete, per ton or square yard. 
Item 222.4. Type BP-2 asphaltic concrete, per ton or square yard. 
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SFf'TTON 221 

PREPARATION OF BASE AND APPLICATION OF PRIMER AND TACK COATS 

223 .1. Description. Preparation of base and application of primer shall consist of 
applying a primer or tack coat to a prepared base. The type and grade of prime material to be 
used will be specified in the Contract. 

223 .2. Materials. All materials shall conform to the requirements of the Asphalt Paving 
Institute MS-4 and MS-5 requirements. Performance graded binders shall be in conformance 
with Section 220.3 

The quantity of asphalt in emulsified asphalts may be reduced to thirty-five percent 
(35%) when directed by the Engineer. 

223.3. Equipment. The equipment required on this work shall consist of a pressure 
distributor meeting the requirements specified below and other approved equipment including a 
five (5) ton roller. The pressure distributor shall be so designed, equipped, maintained and 
operated that liquid asphalt at even heat may be applied uniformly on variable widths of surface 
up to 15 feet at readily determined and controlled rates from 0.02 to 1.00 gallons per square yard, 
with uniform pressure, and with an allowable variation from the specified rate not to exceed 0.02 
gallons per square yard. Distributor equipment shall include a tachometer, pressure gauges, a 
calibrated tank and a thermometer for measuring temperatures of tank contents. Distributors 
shall be equipped with a power unit for the pump, and full circulation spray bars adjustable 
laterally and vertically. The calibration of all distributors must be approved by the Engineer, and 
the Contractor shall furnish all equipment, material and assistance necessary if calibration is 
required. The pressure distributor shall be designed and equipped with pressure gauges to enable 
the operator to control the flow and to distribute the primer under a uniform pressure of not less 
than twenty-five (25) pounds per square inch. Adjustable length, spray bars shall be operated a 
proper distance above the ground to ensure a fifty percent (50%) lap of the sprays from adjacent 
jets. 

223 .4. Construction Procedure. Preparation of Base. 

Prime Coats: 

a. Prime coats shall be used at all cul-de-sacs, intersections, and where pavement 
lifts are less than 4". 

b. Absorbent Surface. The surface to be primed shall be shaped to the required 
grade and cross section, shall be free from all ruts, corrugations, segregated 
material or other irregularities, and shall be unifom1ly compacted by rolling. 
When the base consists of bound aggregate, loose gravel, or stone, the existing 
surface shall be prepared by wetting, if necessary, and blading and rolling in 
accordance with Section 205 unless otherwise specified. These operations shall 
continue until a smooth, uniform and compact surface is obtained, and shall be 
performed just prior to applying the primer. The surface shall be slightly damp 
and firm when primer is applied, no direct payment will be made for furnishing or 
applying any required water. Delays in priming may necessitate reprocessing or 
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reshaping to provide a smooth compacted surface. 

c. Non-absorbent Surface. When the base is of concrete, brick, or other non
absorbent surface, the surface of the base shall be cleaned of all dust, loose 
material, grease or other foreign material, and shall be maintained in this 
condition until the primer is applied. Any fat bituminous surface mixture or 
bituminous joint material will be removed by others without cost to the Contractor 
before the primer is applied. If sixty to one hundred (60-100) Penetration Asphalt 
is permitted as an alternate for RC-0 for primer on non-absorbent type of surface, 
the penetration asphalt shall be cut back by the addition of naphtha to produce a 
final product that is the approximate equivalent of RC-0. The naphtha used shall 
have an initial boiling point of not less than one hundred eighty degrees 
Fahrenheit (180EF.) and an end point not greater than three hundred fifry degrees 
Fahrenheit (350EF.). The prepared and primed base shall meet the requirements 
of the specification relating to such work at the time it is covered, regardless of 
when the primer is applied. The surface of the base shall be dry when the primer 
is applied, except in the case of emulsion primer. 

Tack Coats 

a. Tack coats shall be used at all cul-de-sacs and intersections. 
c. Water soluble tack coat is to be used as curing compound on street patch SP-5 and 

may be cut with water. 
b. The existing surface shall be free of all dust, loose material, grease or other 

foreign material at the time the tack is applied. Any excess surface oil on 
roadway or bituminous joint material will be removed by others without cost to 
the owner before the tack is applied. 

The primer and tack coats shall be appiied per the following tabie: 

Material to Application Type of Applicati Application Cure Time 
be Treated Usage Emulsion or on Rate Temperature at 70°F 

Grade of (Gal/SY) /OC'\ 
\ ' I 

Cutback 

Existing Tack RC-70 0.05-0.10 150-225 1-6 hrs 
Asphalt or Tack SS-1 0.05-0.15 70-160 1-3 hrs 
Concrete SS-lh 
Surface 

CSS-1 
CSS-lh 

Treated Prime MC-30 0.1-0.3 85-120 12-24 hrs 
Base, i.e. MC-70 
lime, fly ash Prime SS-1 0.1-0.3 70-160 24-48 hrs 
cement 

SS-lh 
CSS-1 

CSS-lh 
Untreated Prime MC-30 0.1-0.3 85-120 12-24 hrs 
Aggregate MC-70 
Base w/ 
Fines 
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I Material to I Aoolication I Tvoe of .. - . I Applicati I Application I Cure Time I . . . . 

be Treated Usage Emulsion or on Rate Temperature at 70"F 
Grade of (Gal/SY) (°F) 
Cutback 

Untreated Prime MC-250 0.1-0.3 85-120 12-24 hrs 
Aggregate 
Base w/o 
Fines 

Untreated Prime SS-1 0.1-0.3 70-160 24-48 hrs 
Aggregate SS-lh 
Base CSS-1 

CSS-lh 

Prime EAP, 0.1-0.3 60-160 12-24 hrs 

PAE, or 

PEP 

Application of Prime Coat. Bituminous material shall be applied to the width of the 
section to be primed by means of a pressure distributor in a uniform, continuous spread. The 
subgrade shall be moistened before the prime is applied. The application rate shall be as 
specified in the Contract or as approved by the Engineer between 0.1 and 0.5 gallons per square 
yard. The primer shall be heated at the time of application to a temperature in accordance with 
the limits provided in the table above, or as specified in the Contract. 

Care shall be taken that the application of bituminous material at the junctions of spreads 
is not in excess of the specified quantity. Building paper shall be placed over the end of the 
previous applications and the joining application shall start on the building paper. Building 
paper used shall be removed and satisfactorily disposed of. Pools of primer material remaining 
on the surface after the application shall be removed. The primer shall be properly cured and the 
primed surface shall be cleaned of all dirt and surplus sand, before the next course is placed. 

When traffic is maintained, not more than one half of the width of the section shall be 
treated in one application and one-way traffic will be permitted on the untreated portion of the 
roadbed. As soon as the bituminous material has been absorbed by the surface and will not pick 
up, traffic shall be routed to the treated portion and the remaining width of the section will be 
primed. The primer shall be properly cured, and the primed surface shall be cleaned of all dirt 
and surplus sand before the next course is placed. The prime coat for non-absorbent surfaces 
may be applied full width, provided the primed surface including entrances and side streets is 
blotted with sand in such quantity as directed by the Engineer before it is opened to traffic. 

Primer shall be applied only when the atmospheric temperature is above fifty degrees 
Fahrenheit (50°F.), and when ground and other conditions are favorable. It shall be the 
Contractor 's responsibility to maintain or restore the completed primed surface in such a manner 
that a smooth, uniform surface will be available for the next course. 

Application of Tack Coat. Asphalt emulsion shall be applied uniformly with a pressure 
distributor at the rate specified in the table above, as specified by the Contract, or as revised by 
the Engineer to be within a minimum of 0.05 and a maximum of 0.15 gallons per square yard. 
Water may be added to the asphalt emulsion and mixed therewith in such proportion that the 
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resulting mixture will contain not more than 50% of added water, the quantity of added water to 
be approved by the Engineer. The application of the resulting mixture shall be such that the 
original emulsion will be spread at the specified rate. The asphalt emulsion shall be heated at the 
time of application to a temperature in accordance \Vith the above table. The tack shall be 
properly cured and the tacked surface shall be cleaned of all dirt and surplus sand before the next 
course is placed. 

223.5. Method of Measurement. Measurement of bituminous material to the nearest ten 
(10) gallons will be made as specified in Section 220.2, Measurement of Liquid Bituminous 
Materials. 

Measure of material for sanding primer will be made to the nearest ton, weighed in the 
vehicle at such location as may be directed by the Engineer. 

223.6. Basis of Payment. Payment for bituminous material will be made at the Contract 
unit price per gallon. 

Payment for furnishing and spreading sand on the primed surface will be made at 
Contract unit price per ton. Payment will be made under: 

Item 223 .1. Primer, per gallon. 
Item 223.2. Sanding primer, per ton. 
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SECTION 225 

BITUMINOUS PLANT MIX 

225 .1. Description. Bituminous plant mix, shall consist of a mixture of mineral 
aggregate and bituminous binder prepared in a stationary plant. 

225 .2. Materials. 

225.2.1. Performance graded binder shall conform to the City of Columbia 
Specifications, Section 220, Bituminous Materials. 

225.2.2. Graded Aggregate shall conform to, specifications for aggregate 
used by all departments of the City of Columbia. 

225.2.3. The type of bituminous material and grade of aggregate will be 
specified in the Contract. In addition to the above requirements, any bituminous material 
used shall perform satisfactorily when mixed with the aggregate. It shall coat the 
aggregate, resist the washing action of water, and set to the satisfaction of the Engineer. 
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SECTION 226 

PLANT MIX BITUMINOUS STABILIZED BASE 
(Divided Aggregate Type) 

226.1. Description. Plant mix bituminous stabilized base, divided aggregate type, shall 
consist of mineral aggregate and bituminous binder prepared in a stationary plant by separating 
the aggregate into two (2) or more fractions and recombining in the mixer. The mixture shall be 
placed on a prepared subgrade in conformity with the line, grade, and section shown on the 
plans. Placing and compaction shall conform with the requirements of Section 222 - Asphaltic 
Concrete Pavement. 

226.2. Materials. 

226.2.1. 
specifications 

All materials shall conform to the following sections of these 

Item 
Asphalt Binder, PG64-22 or per specs 
Graded Aggregate 

Section 
220.3 

227 
221.3 Mineral Filler 

226.2.2. Aggregate shall consist of crushed limestone or dolomite, except as 
hereinafter permitted, and at the time of mixing with bituminous material, shall meet the 
following gradation requirements: 

Passing 1 1/2 inch sieve 
Passing 1/2 inch sieve 
Passing No. 4 sieve 
Passing No. 10 sieve 
Passing No. 40 sieve 
Passing No. 200 sieve 

100% 
60- 90% 
35 - 65% 
25 - 50% 
10 - 35% 
5 - 12% 

At the option of the Contractor, fine aggregate conforming to the requirements of Section 
221.2. may be incorporated into the mixture. The total amount of such fine aggregate shall not 
exceed thirty percent (30%) by weight of the combined aggregate and it shall be added at the 
asphalt plant by means of a separate cold aggregate feeder. 

226.2.2.1. Prior to the start of bituminous work, the Contractor shall submit 
representative samples of aggregates and bituminous material intended for use, for purposes of 
determining the specific gravity of a laboratory compacted sample and the percentage of 
bituminous material to be used. Upon approval of the materials submitted, the Contractor will be 
required to furnish the aggregate not only within the above specified ranges but as a further 
requirement it shall not vary from the approved gradation by more than the following tolerances: 

Passing No. 8 sieve 
Passing No. 200 sieve --

Plus or minus 5.0 percent 
Plus or minus 2.0 percent 
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226.2.3. The type of bituminous material will be specified in the Contract and the 
Engineer will designate the grade after examination of the mineral aggregates which the 
Contractor proposes to furnish. 

226.2.4. The composition of the mixture shall be as directed by the Engineer and 
shall conform to the following limits by weight: 

Total Mineral Aggregate 
Bituminous Material 

94-97% 
3-6% 

The Engineer reserves the right to make such charges in the proportions of bituminous 
material and aggregate which he considers necessary within the limits of the specifications. The 
amount of bituminous material in the mixture shall not va1-y fro111 that specified by the Engineer 
by more than plus or minus 0.5 percent. The bituminous material and mineral aggregate shall 
result in a bituminous mixture which will be durable and retain satisfactory cohesion and 
stability in the presence of moisture. Chemical additions, approved by the Engineer, may be 
made to the bituminous material or to the mixture. 

226.3. Equipment. 

226.3.1. The plant used for the preparation of the mixture shall include cold 
aggregate feeders, rotary dryer, screens, storage bins with at least two (2) compartments for dried 
aggregate, thermometric equipment for registering the temperatures of aggregate and bituminous 
material, either scales or volumetric proportioning devices for controlling the quantity of each 
ingredient of the mixture, a twin shaft pugmill or other approved type of mixer, and any other 
equipment necessary to produce the mixture as specified. 

226.3.2. Batch type plants shall be equipped with scales for accurately weighing 
each size of mineral aggregate. Scales for any \Veigh box or hopper may be either of the beam or 
springless dial type and shall be so designed that they may be maintained with a maximum 
toierance of 0.4 percent of the net load applied. Beam type sales shall be equipped with a 
separate beam for each type of material to be weighed and with an accurate telltale dial. The 
bituminous material may be measured either by weighing or by metering devices capable of 
controlling the quantity to within one percent (1%) of the required amount. Suitable equipment 
shall be provided either by steam jacketing or other means, for maintaining the specified 
temperature of the bituminous material in the pipe lines, meters, weigh buckets and other parts of 
the bituminous material system. 

226.3.3. Continuous mixing plants shall include a means for accurately 
prop01iioning each bin size of aggregate and mineral filler either by weighing or by volumetric 
measurement. When volume proportioning is used, the unit shall include a feeder mounted 
under the compaiiment bins. The flow of material from each bin shall be through an accurately 
calibrated orifice. The orifice shall be controlled by an adjustable gate and indicators shall be 
provided on each gate to show the opening in inches. The calibration of the gate openings shall 
be determined by weighed test samples. 

226.3.3.1. When continuous mixing plants are used, the bituminous material shall be 
propotiioned by volume through an approved asphalt metering pump. The asphalt shall be 
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the asphalt metering pump shall be mechanically interlocked. This interlocking device shall be 
of a type that the quantity of either asphalt or aggregate can be positively adjusted and when the 
con-ect proportions are established the flow can be accurately controlled. 

226.3.4. Test weights, scales, and other equipment necessary for calibration of the 
plant and for verifying the accuracy of proportions shall be furnished by the Contractor and shall 
be available at all times. The operation of the individual units of the plant shall be so 
coordinated and controlled that an accurately proportioned and uniforn1 mixture complying with 
these specifications will be produced. 

226.4. Construction Procedure. 

226.4.1. The bituminous mixture shall be placed on a subgrade prepared as 
specified in Section 205. 

226.4.2. Preparation of Bituminous Materials. The bituminous material used in the 
mixture shall be carefully heated, without damage by overheating, to a workable temperature 
within the range specified in Section 220.4., Application Temperatures for Bituminous Materials. 
If methods other than steam are used, the material shall be agitated continuously to prevent 
localized heating. 

226.4.3. Preparation of Aggregate. The mineral aggregate shall be fed into the 
drier through approved aggregate feeders of any type which will control accurately the total and 
proportional feed. The drier shall be equipped with heating equipment which can be positively 
regulated and an efficient dust collecting system preventing the loss of fine material. The 
material collected shall be returned to the mixture at a uniform rate or wasted as approved by the 
Engineer. When the aggregate is furnished in more than one ( 1) fraction, each fraction shall be 
proportioned through a separate mechanical feeder. The dried and heated aggregate shall be 
screened into two (2) sizes on a screen having an opening not larger than the No. 4 nor smaller 
than the No. 10 sieve. Each size of aggregate shall be kept in a separate compartment of the 
storage bins until proportioned for mixing. The temperature of the aggregate, when delivered to 
the mixer, shall be within the same range as that specified for bituminous material in Section 
220.4, for the type and grade of bituminous material being used. The absorbed moisture in the 
aggregate shall be reduced to such a quantity that there will be no segregation of material 
resulting from escaping water vapor in the prepared mixture. 

226.4.4. Preparation of Mixture. The mineral aggregate, bituminous material, and 
mineral filler if required, shall be measured separately and accurately in the proportions directed 
by the Engineer. The ingredients of the mixture may be measured either by volume or by weight 
as specified herein. Mixing shall be done in either a batch type or continuous type pugmill 
mixer. The bituminous material and aggregate shall be mixed until all particles are uniformly 
coated. Dry mixing prior to the application of the bituminous material may be required to 
prevent the formation of dust balls. The mixing time shall be as specified in Section 222 for 
Batch Type Plants or for Continuous Mixing Plants. The mixing unit on batch type plants shall 
include a device which will govern the mixing time and maintain it constant unless a change is 
ordered by the Engineer. The final mixture, when discharged from the pugmill, shall be 
sufficiently workable to permit satisfactory placement. The temperature of the mixture shall not 
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vary rnore than tvventy five degrees Fahrenheit (25EF.) fron1 that designated by the Engineer and 
in all cases shall be within the same range as that specified for bituminous material in Section 
220, for the type and grade of bituminous material being used. 

226.4.5. Transportation, spreading, joints, and compaction shall be per Section 222 
- Asphaltic Concrete Pavement. 

226.4.6. Testing Pavement. 

226.4.6.1. During construction, the Engineer will make as many tests as are 
necessary to assure that the course is being constructed of proper thickness, composition and 
density. At least one in situ density test shall be conducted per 300 linear feet of street 
pavement, and three 4" diameter core samples shali be taken per 500 linear feet of street 
pavement for the determination of the average pavement thickness. The Contractor will be 
required to cut samples of the compacted mixture from any course at locations designated by the 
Engineer and shall deliver them to the field laboratory in good condition. Samples may be 
obtained by either sawing with a power driven saw or by drilling four (4) inch diameter cores. 
Each sawed sample shall consist of a single piece of the pavement of the size designated by the 
Engineer but not larger than twelve (12) inches square. Each cored sample shall consist of three 
(3) cores. All samples shall be taken the full depth of the layer to be tested and shall consist of 
an undisturbed portion of the compacted mixture. The surface from which samples have been 
taken shall be restored by the Contractor not later than the next succeeding day of plant 
operation. Payment for sawing or drilling and delivering samples of compacted mixture from the 
pavement and replacement of the surface will be made at five dollars ($5.00) per sample. 

226.5. Method of Measurement. 

Method No. 1: Plant Mix Bituminous Stabilized Base, measured to the nearest ton (2000 
pounds). 

Method No. 2: Mineral aggregate, measured on a tonnage basis of two thousand (2000) 
pounds; bituminous material, measured to the nearest ten (10) gallons. 

226.6. Basis of Payment. 

226.6.1 The quantities, complete in place and accepted, will be paid for at the 
applicable Contract unit price, which payment shall be full compensation for preparation of 
subgrade, furnishing, hauling and placing all materials, compaction equipment, tools, labor and 
work incidental thereto. Payment will be made under: 

Method No. 1: Item No. 226.1. Plant mix bituminous stabilized base, per ton 
Method No. 2: Item No. 226.2. Mineral aggregate, per ton 

Item No. 226.3. Bituminous material, per gallon 
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SECTION 227 

GRADED AGGREGATE FOR BITUMINOUS MIX 

227 .1. Graded aggregate for bituminous mix shall consist of sound, durable rock 
particles, free from objectionable coatings. When the aggregate is tested in accordance with 
AASHTO T-96-58(C) (Los Angeles Abrasion), the percentage of deleterious substances shall not 
exceed the following values and the sum of percentages of all deleterious substances shall not 
exceed eight percent (8%): 

Deleterious Rock 8.0% 
Mud Balls and Shale Combined 2.0% 
Clay 3.0% 
Other Deleterious Substances 0.5% 

227.2. The aggregate shall comply with the following requirements as specified in the 
proposal: 

PERCENTAGE PASSING BY WEIGHT 
KIND OF 

SIEVE SIZES MATERIAL 
1" 3/4" 1/2" 3/8" No. 4 No. 10 No. 40 No. 200 

Gravel or 
Crushed Stone 100 90-100 65-85 ... 40-65 25-50 10-30 0-5 or 5-10 
Gravel 100 90-100 65-85 ... 40-65 20-50 5-25 0-5 or 5-10 
Crushed Stone 100 90-100 65-85 ... 25-55 15-40 5-20 0-7 
Gravel or Chat ... 100 80-100 ... 40-65 20-55 8-25 0-5 or 5-10 
Gravel or Chat ... 100 95-100 ... 60-90 35-65 10-30 0-5 or 5-12 
Gravel or Chat ... ... 100 75-100 50-80 25-50 7-25 0-5 
Gravel, Chat or 
Crushed Stone ... 100 80-95 ... 25-55 15-40 5-20 0-5 or 5-10 
Crushed Stone ... 100 75-90 ... 20-40 5-15 3-10 0-7 
Crushed Stone ... 100 90-100 ... 40-65 20-50 10-30 5-15 

227 .2.1. If Grade A, B, D, E or G is specified, the proposal may designate one or 
the other of the ranges of material passing the No. 200 sieve. If the range is not so designated, 
the Contractor shall notify the Engineer of the range he proposes to use in order that the proper 
bituminous binder may be specified. 
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SECTION 228 

SUPERIOR PERFORMING ASPHALTIC PA YEMENT (SUPERPA YE) MATERIALS 

228.1. Perforn1ance Graded Asphalt Binder. 

228.1.1. Approval of Source. The Contractor shall obtain approval of the source of 
bituminous material from the Engineer before any shipments to the work are made. 

228.1.1.2. Sampling, Testing and Acceptance Procedures. The supplier shall certify 
that bituminous material complies with the specification requirements. 

228.1.1.2.1. Certification. The supplier shall furnish the truck driver a copy of the bill 
of lading, manifest or truck ticket that is to be available to the Engineer at destination prior to 
unloading. The Engineer at the source shall be furnished a copy. The bill of lading, manifest or 
truck ticket shall provide the following information regarding the shipment: type and grade of 
material; specific gravity at 60° F; net gallons; consignee; truck number; identification number; 
weight of truck before and after loading; destination; date loaded; name and location of the 
source; and a certification statement. The certification statement shall be signed by an 
authorized representative of the supplier and shall be substantially as follows: 

"This certifies that the bituminous material in this shipment complies with 
MoDOT or City of Columbia specifications for the grade specified and the 
weights shown hereon were obtained on MoDOT approved scales and are 
correct within the specified scale requirements." 

228.1.1.2.2. Sampling. The Engineer may, at random, observe the sampling and 
testing of truck shipments and tanks and will select representative samples of the material being 
supplied for testing in the field or in a testing laboratory. When test results certified by the 
supplier are not representative of the material being shipped, the source approval will be 
withdrawn. A source may be reinstated when proof is furnished that the deficiency has been 
corrected and adequate controls are in effect to guarantee delivery of material meeting 
specifications. 

228.1.1.2.3. Sampling Equipment. The supplier shall furnish the required sampling 
equipment and shall sample the truck under the direction of the Engineer. The supplier shall be 
responsible for keeping all sampling equipment clean and in good condition. Sampling devices 
on truck transports will be approved provided that an adequately insulated valve is used with a 
pipe or nipple inserted a suitable distance into the tank. 

228.1.1.2.4. Truck Log. Each truck transport shall carry a log showing types of 
material and the dates hauled with respect to previous shipments, or the supplier shall furnish to 
the Engineer such inforn1ation with respect to the previous load. 

228.1.1.2.5. Intermediate Storage. Intermediate storage tanks for storage and transfer 
of material between the refinery or terminal and the point of acceptance shall be equipped for 
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sealing and shall be reserved for City of Columbia or MoDOT work. Use of any material from 
unsealed tanks will be subject to delay until material can be sampled, tested, and approved. 

228.1. i .2.6. Other Transportation. At sources from which liquid bituminous material 
is being accepted by certification, the applicable requirements of the foregoing sections shall be 
followed for shipments of material in transportation units other than trucks. The certification and 
all information regarding each shipment shall be furnished to the Engineer at the source. 

228.1.1.3. Proportioning and Blending Bituminous Material Constituents. All 
materials shall be properly proportioned and thoroughly blended in suitable tanks prior to 
delivery to transportation equipment, or material may be proportioned and blended by use of 
automatic proportioning equipment. All automatic-proportioning blenders shall meet the 
approval of the Engineer and shall be equipped "vvith precision instruments, including eiectricaliy 
interlocked motors and automatic meters. Blending quantities of less than 8,000 gallons in tanks, 
or in tank trucks, will not be pem1itted. 

228.1.1.4. Performance Graded Asphalt Binder. The grade shall be PG64-22 or as 
specified in the Contract. 

228.1.2.1. Description. Performance graded asphalt binder shall be an asphalt-based 
binder produced from petroleum residue either with or without the addition of non-particulate 
organic modifiers. 

228.1.2.2. Characteristics. Performance graded asphalt binder shall be in accordance 
with AASHTO M 320 for the grade specified, except as follows. AASHTO T 111, Inorganic 
Matter or Ash in Bituminous Materials, may be substituted for AASHTO T 44, Solubility of 
Bituminous Materials, at the specification value indicated. The direct tension test will be 
waived. The following additional requirements shall apply. 

l 
Binder Characteristics 

Absolute Temgerature Sgread 

I 
Elastic Recoverl, 

I 
Segaration Test\ Percent 

Between Ugger and Lower Percent, Minimum, Difference, Maximum, 
Temgerature for PG Binder Gradea AASHTO T 301 ASTM D 5976 

86°C - -

92°c 55% 10% 
98°C 65% 10% 
104°c 75% 10% 

a Temperature Spread= Upper PG Temperature minus Lower PG Temperature. 
b Elastic recovery test to be performed on the residue from the Rolling Thin Film 
Oven Test at 25°C and 10 cm elongation. 
c Separation test to be performed in accordance with ASTM D 5976 except test upper 
and lower portions as original binder for G* value according to AASHTO T 315. 

228.1.2.3. Storage. Performance graded asphalt binder shall be furnished as a 
uniform mixture shipped directly to the project site from the asphalt binder supplier's permanent 
plant address or intern1ediate storage facility, suitable for direct use. Asphalt binder shall be 
capable of storage at the project site without separation or settling. Automatic blending will be 

228-2 



allowed; except no intermediate blending of asphalt binder and any other modifiers will be 
allowed at the project site. 

228.1.2.4. Certification and Acceptance. Suppliers furnishing performance graded 
asphalt binders to City projects by certification shall be in accordance with AASHTO R26, 
except as noted herein. 

228.1.2.5. Failure to Comply. Failure to fulfill any of these requirements may result 
in disqualification of the performance graded binder supplier. If a primary manufacturing 
facility is disqualified, all terminals shipping performance graded binder manufactured at the 
primary facility and who are not performing AASHTO M 320 specification compliance testing 
will automatically be disqualified. In cases of dispute, test results obtained by the City of 
Columbia will be considered referee and final. 

228.1.3. Liquid Bituminous Materials. Suppliers furnishing liquid bituminous 
materials shall comply with the following. All truck shipments shall be loaded from approved 
storage tanks, which have been sampled, tested, and certified by the supplier to the Engineer. If 
automatic blending equipment is used, blender material will be approved for use provided the 
finished product complies with specifications. At least one complete test shall be conducted 
every 2 weeks on each grade of material furnished for City work from the blender. A certified 
copy of the test results shall be furnished to the Engineer. Sampling and testing for certification 
purposes shall be conducted prior to shipping material to City work. After loading, the supplier 
shall sample and make identifying tests on a sufficient number of truck shipments of material 
consigned to a construction project to ensure that proper quality control is being maintained and 
that all such shipments comply with the specification requirements. The identifying test is 
viscosity for liquid bituminous material. For all liquid bituminous material, AASHTO T 111, 
Inorganic Matter or Ash in Bituminous Materials, may be substituted for AASHTO T 44, 
Solubility of Bituminous Materials, at the specification value indicated. 

228.1.4. Sampling and Test Methods for Performance Graded binder. 

Progerty Method 
Sampling AASHTOT40 
Water AASHTO T 55 
Flash Point (Cleveland Open Cup) AASHTOT48 
Solubility in Trichloroethylene AASHTOT44 
Dynamic Shear AASHTOM320 
Rolling Thin Film Oven Test AASHTO T 240 
Pressure Aging Test AASHTO R 28 
Creep Stiffness AASHTO T 313 
Direct Tension AASHTO T 314 
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228.1.5. 

228.1.5.1. 
in the Contract. 

Application Temperatures for Performance Graded binder. 

Bituminous TemQerature, Degrees Fahrenheit 
Material 

Spraying Mixing 
Asphalt Binder Min Max Min Max 

PG 64-22 260° 325° --- ---
All Other Grades 285° 350° 275° 350° 

Application temperatures of other grades of emulsions will be as specified 

228.1.5.2. The spraying temperature for non-modified PG 64-22 asphalt binder is 
260° - 325° F and for all other higher temperature, non-modified performance grades is 285° -
350° F. The mixing and compaction temperatures for performance graded asphalt binder shall be 
determined by rotational viscosity testing as defined in AASHTO T 316. 

228.1.5.3. When material to be applied by pressure distributor is, due to refining or 
blending procedures, delivered at a temperature above the specified limits, the material may be 
applied at the higher temperature provided satisfactory application can be obtained at the 
specified rate and provided sufficient precaution is exercised with respect to the fire hazard. 

228.2. Coarse Aggregate. 

228.2.1. All coarse aggregate shall consist of sound, durable rock, free from 
objectionable coatings. When the coarse aggregate is tested in accordance with AASHTO T 96 
(Los Angeles Abrasion), the percentage of wear shall not exceed 45. Coarse aggregate tested in 
accordance with AASHTO T 327 Micro Deval Abrasion Test the percent loss shall not exceed 
21. The percentage of deleterious substances shall not exceed the following values and the sum 
of percentages of all deleterious substances shall not exceed 8 percent. 

Item Percent by Weight 
Deleterious rock 8.0 

Shale 1.0 
Other foreign material 0.5 

The requirements of this section apply to each size or fraction of aggregate produced. 

228.2.2. Crushed porphyry aggregate meeting the approval of the Engineer shall be 
a uniform product, furnished in one or more fractions. When special asphaltic concrete mixture 
porphyry & limestone (LP) is specified, the total crushed porphyry aggregate shall be uniformly 
graded and shall have material passing each sieve from the maximum size aggregate through the 
number 200 sieve. Total aggregate gradations consisting of essentially one size aggregate will 
not be permitted. 

228.2.3. Steel slag aggregate meeting the approval of the Engineer shall be a 
unifonn product, furnished in one or more fractions. Steel slag consisting principally of a fused 
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mixture of oxides and silicates is a synthetic ai:rgrei:rate oroduced as a bv-oroduct of basic 
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oxygen, electric or open-hearth steel making furnaces. The steel slag shall be aged at least 3 
months after crnshing and screening. Material that is screened after it has been crnshed, initially 
screened, and aged 3 months, will not be required to receive additional aging. Steel slag from 
one source shall not be mixed with or used with steel slag from a different source. When special 
asphaltic concrete mixture slag & limestone (LS) is specified, the total steel slag aggregate shall 
be uniformly graded and shall have material passing each sieve from the maximum size 
aggregate through the number 200 sieve. Total aggregate gradations consisting of essentially 
one size aggregate will not be permitted. 

228.2.4. When a density requirement is specified for asphaltic concrete, the total 
quantity of chert in each size or fraction of produced crnshed stone aggregate, including that 
permitted as deleterious, shall not vary more than 10 percent from the quantity present in the 
aggregates used in the approved laboratory job mixtures. 

228.2.5. Gravel aggregate shall be washed sufficiently to remove any objectionable 
coating. Gravel aggregate for SP 190 mixtures shall be crnshed from gravel that has a maximum 
of IO percent passing a I-inch sieve. Gravel aggregate for SP 125 mixtures shall be crnshed from 
gravel that has a maximum of IO percent passing a %-inch sieve. Crnshed gravel shall comply 
with the requirements for mechanically induced faces in Section 228.2.8. 

228.2.6. Pile-run chat will not be approved for use in asphaltic concrete unless the 
chat has been conditioned to meet a specific gradation. A tolerance of 7 percent, plus or minus, 
on each sieve fraction will be permitted providing the aggregate complies with other provisions 
of this specification. 

228.2. 7. Coarse Aggregate Angularity. Coarse aggregate angularity is measured on 
the coarse portion of the blended aggregate. It is defined as the percent by weight of the 
aggregate particles larger than the Number 4 sieve with one or more fractured faces. A fractured 
face is an angular, rough or broken surface of an aggregate particle created by crushing or other 
artificial means. When tested in accordance with ASTM D 5821, "Standard Test Method for 
Determining the Percentage of Fractured Particles in Coarse Aggregate", the coarse aggregate 
shall meet the following criteria. As shown, the criteria denotes the minimum allowable 
percentage of the coarse aggregate with "one/ two" fractured faces, e.g. an "85 / 80" 
requirement means that the coarse aggregate shall have a minimum of 85 percent particles by 
weight with one fractured face and a minimum of 80 percent particles by weight with two 
fractured faces. 

Design Level Mixture DeQth from Surface 
4 inches > 4 inches 

F 55/- -/-

E 75/- 50/-

C 95/90 80/75 

B 100/100 95/90 
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228.2.8. Flat and Elongated Particles. \X/hen tested in accordance vvith ASTrv1 D 
4 791, no more than 10 percent by mass of the blended aggregate particles retained on the number 
4 sieve shall have a ratio of maximum to minimum dimensions greater than five. This applies 
when design traffic Equivalent Single Axel Loads (ESALs) are greater than 1,000,000. 

228.2.9. Absorption. The absorption value of the aggregate used shall not exceed 
4.0 percent measured by weight. 

228.2.10. Soundness. When testing in accordance with AASHTO T 104, the loss of 
coarse aggregate in 5 cycles of the accelerated soundness test shall not be greater than 12 percent 
when sodium sulfate is used. Contractor shall furnish Engineer test results a minimum of 10 
calendar days prior to the intended time of use. A soundness test taken on aggregate sampled 
from a well-defined quarry ledge or gravel pit may be considered to represent that entire ledge or 
pit, and any fine or coarse aggregate fractions from that ledge or pit. Should any change in ledge 
or pit characteristics be observed, retesting might be required at the discretion of the Engineer. 

If approval of a stockpile is requested, the stockpile shall contain material for five days of 
the intended usage or 500 tons, whichever is greater. No material shall be removed from or 
added to the stockpile during the testing period. Unapproved material shall be segregated from 
approved materials in stockpiles at all times. 

This specification shall not apply to siliceous sands from the Missouri River. 

228.3. Fine Aggregate. 

228.3.1. Fine aggregate for asphaltic concrete shall be a fine, granular material, 
naturally produced by the disintegration of rock of a siliceous nature and/or manufactured by the 
mechanical reduction of sound durable rock with a percentage of wear not exceeding 45 when 
tested in accordance with AASHTO T 96. With written approval of the Engineer and 
compliance with this specification, chat sand produced from flint chat in the Joplin area, 
dolomite chat sand as produced in the southeast lead belt area, fines manufactured from igneous 
rock and chert gravel, or wet bottom boiler slag may be used as fine aggregate for asphaltic 
concrete. Fine aggregate shall be free from cemented or conglomerated lumps and shall not have 
any coating or injurious material. The percentage of deleterious substances shall not exceed the 
following values: 

Item Percent byWeight 
Clay lumps and shale 1.0 
Total lightweight particles, including coal and lignite 0.5 
Other deleterious substances 0.1 

Lightweight sand particles are not considered deleterious lightweight particles. The total 
lightweight particles requirement shall not apply to wet bottom boiler slag, angular chert sand, or 
manufactured sand. 

228.3.2. Fine Aggregate Angularity. When, in accordance with AASHTO T 304 
Method A, aggregate particles passing the number 8 sieve shall meet the following criteria for 
the minimum percent air voids in loosely compacted fine aggregate. Fine aggregate angularity is 
measured on fine portion of the blended aggregate. 
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Design Level Mixture De2th from Surface 
<4 inches > 4 inches 

F - -

E 40 40 

C 45 40 

B 45 45 

228.3.3. Fine aggregates manufactured by the mechanical reduction of sound 
durable rock shall be manufactured from ledges that meet the same soundness requirements as 
for the coarse aggregate. 

228.3.4. Clay Content. When tested in accordance with AASHTO T 176, aggregate 
particles passing the number 4 sieve shall meet the following sand equivalent criteria: 

Design Level Sand Eguivalent 
Minimum, Percent 

E,F 40 

C 45 

B 50 

228.4. Mineral Filler. Mineral filler shall consist of limestone dust, Portland cement, or 
other suitable mineral matter. It shall be thoroughly dry and free of lumps consisting of 
aggregations of fine particles. When tested by means of laboratory sieves in accordance with 
AASHTO T 37, the mineral filler shall conform to the following requirements: 

Sieve Size Percent Passing 
By Weight 

Number 30 100 
Number 50 95 - 100 
Number 100 90 - 100 
Number 200 70 - 100 

228.5. Hydrated Lime. Hydrated lime shall be thoroughly dry and free of lumps. 
Hydrated lime produced from limestone shall comply with ASTM C 206, Type N or S. 
Hydrated lime produced from dolomite shall comply with ASTM C 206, Type S. The plasticity 
requirements of ASTM shall not apply to either Type N or S, and the gradation shall be 
determined in accordance with AASHTO T 37. 

228.6. Liquid Anti-StriQ Additives. Liquid anti-strip additives shall not be detrimental to 
the bituminous mixture. Anti-strip additives shall meet the following requirements or be 
approved by the Missouri Department of Transportation. 

228.6.1. Physical Properties. Amine-type liquid anti-strip additives that are 
physically mixed with the asphalt binder will be classified as Type I. Latex-type liquid anti-strip 
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additives that are applied to the aggregate will be classified as Type II. The following physical 
properties shall be determined for each type. 

228.6. l. l. Type I Liquid Anti-Strip Additives. 

Test Test Method 
Specific Gravity at 77°F AASHTO T 228 
Brookfield Viscosity 77°F using an RVT ASTM D2196 
viscometer. The report shall include the 
corresponding test temperature, speed, 
spindle and model of instrument. 
Pensky-Martens Closed Cup Flash Point or ASTM D93 ~- . - . ,..,, 

' '~ ~· 
1 L-Ieveiana upen 1.._,up r 1asn t'omt 

. ,--.-.--. ~ . -
1 AA~H!O ! 48 

Infrared Spectrum (neat material) Appropriate Method 

228.6.1.2. Type II Liquid Anti-Strip Additives. 

Test Test Method 
Weight Per Gallon at 77°F ASTM Dl475 
Brookfield Viscosity 77°F using an RVT ASTMD2196 
viscometer. The report shall include the 
corresponding test temperature, speed, 
spindle and model of instrument. 
pH Appropriate Method 
Percent Solids ASTM D1644 
Method A Infrared Spectrum (latex Appropriate Method 
portion) 

228.6.2. Heat Stability. The additive shall be stable and shall not separate under all 
manufacturer listed storage and use temperatures. \1./hen Type I or Type II additives are blended 
with the proposed bituminous material to be used at the anticipated application rate, the blended 
material shall still meet all bituminous material specifications and shall be heat stable. Heat 
stability shall be established by comparing AASHTO T 283 specimens made by preparing three 
conditioned specimens using aged, blended material that has been held at 325°F for 96 hours and 
three conditioned specimens using fresh blended material. 

The average tensile strength of conditioned specimens using aged material shall be 
compared with conditioned specimens made with fresh blended material. If the average 
conditioned strength of the mixture with aged material is less than 90 percent of the mixture with 
fresh blended material, the anti-strip additive will not be permitted for use. This requirement 
will also apply if tested on any specific mix design using the approved anti-strip additive. 

228.6.3. Unconditioned Strength. The anti-strip additive shall not significantly 
lower the unconditioned strength of AASHTO T 283 specimens. This shall be detem1ined by 
preparing an additional six unconditioned specimens, three with and three without the liquid anti
strip additive. The average tensile strengths of unconditioned specimens shall be compared with 
specimens with and without the liquid anti-strip additive. If the average unconditioned strength 
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of the mixture with the additive is less than 90 percent of the mixture without the additive; the 
anti-strip additive will not be permitted for use in that bituminous mixture. 

228.6.4. Documentation. The manufacturer shall submit a certification and 
guarantee to Engineer prior to initial approval showing the brand name and designation, the 
composition or description of the anti-strip liquid, and the manner in which the material will be 
identified on the containers. The manufacturer shall certify that the material is in accordance 
with this specification and shall list typical values of current tests for the properties listed in 
Section 228.6.1. A copy of the bituminous mix design used to test for heat stability and 
unconditioned strength shall be included with the test results. The certified test report shall show 
the manufacturer's name, brand name of material, lot and date tested. 

228.6.5. Packaging and Marking. The containers in which anti-strip liquids are 
delivered shall be plainly marked with the manufacturer's name, the brand name and designation 
of the material, lot number and net quantity. Bulk shipments shall be accompanied by a delivery 
ticket showing this information. 
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SECTION 229 

SUPERIOR PERFORMING ASPHAL TIC PAVEMENT (SUPERP A VE) 

229 .1. Description. This work shall consist of providing a Superpave asphaltic concrete 
mixture (Type SP95, Type SP125, Type SP125LP, Type SP125LS or Type SP190) to be placed 
in one (1) or more courses on a prepared base or underlying course in conformance with the 
lines, grades, thicknesses, and typical cross sections shown on the plans, or established by the 
Engineer. 

229 .1.1. Superpave asphaltic concrete mixtures are dense, graded asphaltic 
concrete mixtures compacted in the Laboratory with a Superpave Gyratory Compactor. The 
materials laboratory shall be an independent testing laboratory. The gyratory compactor shall 
meet the requirements of AASHTO T312. The Contractor shall be responsible for QC (Quality 
Control) of the bituminous mixture, including the design, and control of the quality of the 
material incorporated into the project. 

229 .1.2. Nomenclature of Superpave (SP) Asphaltic Concrete Mixtures. The 
nomenclature of Superpave (SP) asphaltic concrete mixture is as follows: 

The design traffic level of the project is expressed in 18,000 lb. Equivalent Single Axle 
Loads or ESALs. For convenience, the aggregate size is shown, e.g. SP125. The 125 represents 
the 12.5 mm (1/2") nominal maximum aggregate size. The next information shall be the binder 
performance grade (PG), e.g. SP125 (76-22). The "76" represents the design high and "-22" the 
design low temperature in degrees Celsius and would be read "PG 76 minus 22". The base 
Performance Grade binder is a PG 64-22. For slow moving design loads, 12 to 45 Miles per 
hour, or for design traffic between 10 million and 30 million ESALs, the binder selection shall be 
one temperature grade higher to a PG 70-22. For standing design loads, less than 12 Miles per 
hour, or for design traffic exceeding 30 million ESALs, the binder selection shall be two 
temperature grades higher to a PG 76-22. Following the binder grade will be a letter that 
represents the 20-year Design Traffic ESALs, e.g. SP125 (PG 76-22) E. The E corresponds to a 
Design Traffic Level of iJ3,000,000 ESALs. 

229.1.3. The following cumulative ESALs shall be utilized for the specified 
Superpave mixture design: 

Design Level Design Traffic (ESALs) 
F <300,000 
E 300,000 to <3,000,000 
C 3,000,000 to <30,000,000 
B 2:30,000,000 

229.2. Materials. All materials shall confom1 to Section 228 - Superior Performing 
Pavement (Superpave) Materials. 
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Item Section 
Asphalt Cement (PG Grade) 228.1 

/ Coarse Aggregate 
Fine A ogregate b 

1228.2 
..... -·-

Mineral Filler 228.4 
Hydrated Lime 228.5 
Anti-Strip Additive 228.6 

The grade of asphalt cement will be specified in the Contract. 

229.3. Composition of Mixtures. 

229 .3 .1. Prior to mixing with asphalt cement, the total aggregate, including the 
filler if needed, shall meet the following gradation for the type of mixture specified in the 
Contract. Maximum size is defined as one (1) sieve size larger than the nominal size. Nominal 
size is defined as one (I) sieve larger than the first sieve to retain more than 10 percent by 
weight. 

229.3.1.1. A job mix formula maybe approved which permits the combined 
aggregate gradation to be outside the limits of the master range when the full tolerances specified 
herein are applied. 

Percent Passing by Mass 
Mixture SP190 SP125 SP95 

3/4 in. (19.0 mm) 1/2 in. (12.5 mm) 3/8" (9.5 mm) 
Sieve (Norn. Max. Size) (Norn. Max. Size) (Norn. Max. Size) 
Size 
1 in. 100 --- ---
3/4 in. 90-100 100 ---
1/2 in. 90 max. 90-100 100 
3/8 in. --- 90 max. 90-100 
No. 4 --- --- 90 max. 
No. 8 23-49 28-58 30-60 
No. 200 2-8 2-10 2-10 

229.3.1.2. Anti-Strip Agent. An anti-strip will be allowed by the Engineer to 
improve resistance to stripping. 

229.4. Job Mix Fomrnlas. At least 30 days prior to placing any mixture on the project, 
the Contractor shall submit a mix design for approval to the Engineer. The mixture shall be 
designed in accordance with AASHTO R-35 and shall be tested in accordance with AASHTO T 
312 except as noted herein. A detailed description of the mix design process shall be included 
with the job mix fomrnla (JMF). The Engineer may request representative samples of each 
ingredient for the mixture be submitted with the mix design. 
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229.4.1. Reauired Information. When a mix design is designated for a specific 
project, the Project Name, City Project Number and Federal Job Number (if applicable) on which 
the mixture will be used shall be specified. All mix designs shall contain the following 
information: 

I. 
2. 

3. 

4. 

5. 
6. 
7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 
15. 

16. 

17. 

18. 
19. 

20. 
21. 

Source, grade, and specific gravity of asphalt binder. 
Source, type (formation, etc.), ledge number, if applicable, and gradation of the 
mineral aggregates. The gradation of the component materials shall be 
representative of the material at the time of use. 
Bulk and apparent specific gravities and absorption of each aggregate fraction in 
accordance with AASHTO T 85 for coarse aggregates and AASHTO T 84 for 
fine aggregates. 
Specific gravity of hydrated lime or mineral filler, if used, in accordance with 
AASHTO T 100. 
Percentage of each aggregate component. 
Combined gradation of the job mixture. 
Percent asphalt binder, by mass, based on the total mix intended to be 
incorporated in the completed mixture, shown to the nearest 0.1 %. 
Bulk specific gravity (G ), by AASHTO T 166 Method A, of a laboratory 

mb 

compacted mixture compacted Nd . gyrations. 
es1gn 

Percent air voids (V ) of the laboratory compacted specimen compacted to N . 
a design 

gyrations. 
Voids in the mineral aggregate (VMA) and voids in the mineral aggregate filled 
with asphalt binder (VFA) at Nd . gyrations. 

es1gn 

Theoretical maximum specific gravity (G ) as determined by AASHTO T 209 
mm 

after the sample has been short term aged in accordance with Section 229.5.3. 
The tensile strength ratio as detem1ined by AASHTO T 283 including all raw 
data. 
The gyratory sample weight (mass) to produce a 115 mm minimum height 
specimen. 
Mixing temperature and gyratory molding temperature. 
The Design Traffic Level and Number of gyrations N ... 

1 
N . , & N . . 

m1t1a , design maximum 

Dust proportion ratio (No. 200 / Effective asphalt binder (P ) ). 
be 

Bulk specific gravity (G sb) of the combined aggregate. 

Percent chert contained in each aggregate fraction. 
Percent of Theoretical maximum specific gravity (G ) at N. . . & N . 

mm 1111tial, max11num 

Blended aggregate prope11ies for clay content and angularity. 
Baghouse fines added for design. 
a. Batch and continuous mix plants - Indicate which aggregate fraction to 

add baghouse percentage during production. 
b. Drum mix plants - Provide cold feed settings with and without baghouse 

percentage 

229.4.1.2. Approval. No mixture will be accepted for use until the job mix fommla 
for the project is approved by the Engineer 
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229.4.1.3. The job mix formula shall be within the master range specified for the 
particular type of asphaltic concrete, and shall include the type and sources of all materials, the 
gradations of the aggregates, the relative quantity of each ingredient, and shall state a definite 
percentage for each sieve fraction of aggregate for asphalt cement. 

229.4.1.4. Job Mix Formula Modification. The job mix formula approved for each 
mixture shall be in effect until modified in writing by the Engineer. When unsatisfactory results 
or other conditions occur, or a source of material has been changed, a new job mix formula may 
be required. 

229.5. Mixture Testing Procedures. 

229.5.1. Superpave asphaltic concrete mixtures shall be tested by an approved 
independent testing laboratory in accordance with AASHTO T 312, Standard Method for 
Preparing and Determining the Density of Hot Mix Asphalt (HMA) Specimens by Means of 
SHRP Gyratory Compactor. All costs for testing shall be borne by the Contractor and included 
in the unit price. 

229.5.2. 
except as follows: 

SP mix design shall follow the procedures defined in AASHTO R-35, 

229.5.2.1. Once the optimum asphalt content of the mixture has been determined, a 
minimum of two specimens shall be prepared at the optimum asphalt content and compacted to 
the respective N . values. The average specimen density shall then be calculated, compared 

maximum 

against the requirement at N . and furnished with the job mix data for infornrntional 
maximum 

purposes only. 

229.5.3. Compaction temperature for Modified Binders will be furnished by the 
supplier. Compaction temperature for unmodified Binders vvill be determined where the unaged 

2 
Binder has a Kinematic Viscosity of 0.28 ± 0.03 mm /Section Pa-s measured in accordance with 
ASTM D 4402. 

229.5.4. The Contractor is advised that SP mix design will require gradation 
design, asphalt binder content design, moisture susceptibility testing, and nuclear gauge or 
ignition oven calibration. It may also require testing of the blended aggregate once the mixture 
design is completed. 

229.6. Compaction Criteria. 

229.6.1. 
follows: 

The number (N) of gyrations required for gyratory compaction shall be as 
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Design Level Gyrations 
N N N 

Initial Design Maximum 

F 50 
E 7 75 115 
C 8 80-100 160 
B 9 125 205 

229.6.2. When compacted in accordance with AASHTO T-312, the mixture shall 
meet the following criteria: 

229.6.2.1. Air Voids (V 1. 
a 

Design Level Design Air Voids (Percent) 
All levels .............................................. 4.0 

229.6.2.2. Voids in the Mineral Aggregate (VMA). 

Mixture VMA Minimum (Percent) 
SP190 ...................................... 13.0 
SP125 ...................................... 14.0 
SP95 ........................................ 15.0 

229.6.2.3. Voids Filled With Asphalt (VF A). 

Design Level VFA (Percent) 
F 70-80 
E 65-78 
B,C 65-75 

Required Density (Percent of Theoretical Maximum Specific Gravity) 
Design Level Less than Equal to Less than 

N 
-initial 

N . 
-design 

N 
-maximum 

F 91.5 All levels 96.0 All levels 98.0 
E 90.5 
B,C 89.0 

Final in-place density shall be 94.5% ±2.5%. SMA mixes shall have a minimum in-place final 
density of 94.0%, 

229.7. Other Criteria. 

229. 7 .1. Dust to Binder Ratio. The ratio of the aggregate passing the No. 200 to 
effective asphalt binder (P ) content shall be between 0.8 and 1.2 for aggregate gradations that 

be 

pass above the boundaries of the restricted zone specified in Section 229.3. Aggregate 
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gradations that pass below the boundaries of the restricted zone shall have a ratio of the 
aggregate passing the No. 200 sieve to effective asphalt binder (P ) content between 0.6 and 1.6. 

be 

229.7.2. Tensile Strength Ratio. The mixture shall have a tensile strength ratio 
(TSR) greater than 80 percent when tested in accordance v,rith AASHTO T 283. Specimens for 
AASHTO T 283 shall be 6 inches in diameter and be compacted to a 3-3/4" height with 7 ± 0.5% 
air voids. If the strength ratio is less than 80%, remedial action, such as the use of anti-strip 
agents, is required to improve the moisture susceptibility of the mix. When remedial agents are 
used to modify the asphalt binder, retest the mix to assure compliance with a minimum TSR 
greater than 80%. 

229.7.3. 
specified SP mixture. 

Blended Aggregate. The blended aggregate shall meet the grading for the 

229.7.3.3. For Superpave mixtures, Recycled Asphaltic Pavement (RAP) and 
Recycled Asphalt Shingles (RAS) will be used in accordance with Section 221.4 

229.7.3.4. 
aggregate. 

Crnshed gravel shall not exceed 20% by weight of the plus No. 8 mineral 

229.7.4. If difficulty is experienced in obtaining a satisfactory mixture with the 
aggregate combinations submitted, the Contractor will be advised and new types or sources of 
materials may be required by the Engineer. Additional aggregate, other than local stone or sand, 
may be required in order to modify the mixture for compliance. 

229.7.5. The total aggregate for Asphaltic Concrete mixtures shall contain not less 
than 85% crnshed material. Natural fine aggregate shall be limited to a maximum of 15% of the 
total aggregate in Asphaltic Concrete mixtures. The Engineer will adjust quantities of the 
various components of the mixture as necessary to obtain the required characteristics of the 
mixture. 

229.8. Gradation Control. 

229.8.1. In producing mixtures for the project, the plant shall be operated so that no 
intentional deviations from the job-mix formula are made. Mixtures as produced shall be subject 
to the following tolerances and controls: 

1. The percent passing the first sieve size smaller than the nominal maximum 
size shall not exceed 92.0 percent, 

2. The maximum variation from the approved job-mix formula shall be 
within the following tolerances: 

Sieve Max. Tolerance, Percent 
(Percent Passing by Mass) 
No. 8 2.0 
No. 200 Range of Table in Sec 229.3.1.1. 
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3. The quantity of asphalt cement introduced into the mixer shall be that 
quantity specified in the job-mix formula. No change may be made in the 
quantity of asphalt cement specified in the job-mix fommla without written 
approval of the Engineer. The quantity of asphalt cement determined by 
calculation or tests on the final mixture shall not vary more than J0.3 percentage 
point from the approved job-mix fonnula. 

4. One of the aggregate bin sizes produced by the screening unit shall contain 
not more than 15% by weight retained on the No.8 sieve. 

229.8.1.1. The gradation of the aggregates will be determined from samples taken 
from the hot bins on batch-type plants or from the composite cold feed belt on drum mix plants. 

229.8.2. Preparation of Mixture. The asphalt cement shall be carefully heated, 
without damage by overheating, to a workable temperature as designated by the Engineer within 
the range established by Section 228. If asphalt is measured by volume, the temperature of the 
asphalt at the time of measuring shall not vary more than l 5°F from that designated by the 
Engineer when the metering device was calibrated. The final mixture shall not exceed 350°F 
when discharged from the pug mill, and shall not vary more than 25°F from the temperature 
designated by the Engineer. The final mixture shall not be crusted over, contain lumps, or be 
contaminated with deleterious agents such as unburned fuel, objectionable fuel residue, or any 
other material not inherent to the job-mix formula. In cases ofrejected material, the entire load 
shall be rejected. 

229.8.3. The asphaltic concrete mixture, when sampled immediately behind the 
paver and tested in accordance with AASHTO Test Method T 110, shall not contain more than 
0.5% moisture by weight of the mixture. 

229.9. Recompacted Mixture. When the produced mixture is recompacted using the 
Superpave Gyratory Compactor, the mixture shall meet the following criteria: 

229. 9. I. Voids in the Mineral Aggregate. The Voids in the Mineral Aggregate 
(VMA) shall be within -0.5 and +2.0% of the minimum required for each type of mixture Ndesign 
gyrations. The VMA will be determined using the field determined bulk specific gravity's 
(AASHTO T 166) of the two Superpave gyratory compacted specimens, the field calculated 
percent aggregate, the job mix formula aggregate bulk specific gravity and the field measured 
percent asphalt as determined by one of the following methods: AASHTO T 287 Nuclear gauge 
method; AASHTO T 164 Quantitative Extraction of Bitumen from Bituminous Paving Mixtures; 
or by AASHTO T 308 Method A-Standard Test Method for Determining Asphalt Content of Hot 
Mix by the Ignition Method. 

229.9.2. Air Voids. The air voids (V) shall be within · 1.0% of the approved job 
a 

mix formula at Nctesign gyrations. The air voids will be calculated from the field determined 
maximum specific gravity's (AASHTO T 209) and the field determined bulk specific gravity's 
(AASHTO T 166). 
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229.9.3. Adjustments to N and N shall be made as N changes. As 
initial maximum design 

the air voids (V ) percentage increases above 4%, the difference should be deducted from both 
a 

N ... and N . . When the air voids (V ) percentage decreases below 4%, the difference 
m1t1al maxunum a 

should be added to both N. . . and N . . 
initial rnaxmrnm 

229.9.4. On each follow-up field test, two specimens will be compacted to Nd . . 
es1gn 

229.9.5. Should any of the mixture properties specified in Section 229.8, 229.9, or 
229 .17.4 be found to be outside of the prescribed tolerances, a second test shall be run 
immediately. Should the second test confirm the findings of the initial test, production of the 
asphaltic concrete mixture will be suspended until adjustments are made and passing test results 
have been achieved. Repeated instances of non-conformance may result in suspension of 
production and redesign of the asphaltic concrete mixture. 

229.10. Field Adjustments of Job Mix Formulas. 

229.10.1. When test results indicate the mixture produced does not meet the 
specification requirements the Contractor may field adjust the job mix formula as noted herein. 
Field adjustments may consist of changing the percentages of the aggregate fractions as listed on 
the approved job mix formula by no greater than a total of 5.0% and changing the percent binder 
as listed on the approved job mix by 0.3%. Additional fractions of materials or new materials 
will not be permitted as field adjustments. The Engineer shall be notified immediately when any 
change is made in the cold feed settings, the hot bin settings, and/or the binder content. When 
the aggregate percentages are adjusted by more than a total of 5.0% and/or the binder content is 
adjusted more than 0.3%, a new mix design shall be established. 

229.10.2. When a field adjustment is allowed, the Contractor will be permitted to 
place not more than 750 tons of mixture, once the adjustment is made, to establish new 
volumetric properties of the mixture and to verify the mixture meets the specification 
requirements of Section 229.6.2. The field adjusted job mix formula combined gradation and 
combined aggregate bulk specific gravity (G sb) shall be calculated accordingly to reflect any 

change in the percentages of the aggregate fractions. The maximum theoretical specific gravity 
of the mixture (G ), the bulk specific gravity of the compacted specimens at N . (G ), the 

mm design mb 

VMA, the percent filled (VFA), the dust proportioning (-200/P ), and the percent asphalt binder 
be 

targets will be established by sampling the material from the roadway after 100 tons have been 
produced. 

229.10.3. A minimum of two (2) specimens will be compacted to N . gyrations. 
design 

The maximum theoretical specific gravity of the mix, percent asphalt binder of the mix and the 
cold feed gradations shall be determined. The volumetrics of the field adjusted mix shall be 
calculated from these test results. The average values of the volumetrics from the N . gyratory 

design 

compacted specimens will be used to establish the new volumetric targets of the mix. 

229.10.4. The new volumetric targets of the mix shall be in compliance with all of 
the Superpave mix design requirements of Section 229 .6.2. Mixture not meeting the 
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specification requirements shall be removed from the roadway at the Contractor's expense. 
After this procedure has established the field adjusted job mix formula that complies with 
Section 229.6.2 requirements, the Contractor may continue paving operations using the field 
adjusted job mix formula. 

229.10.5. To keep accurate records, the original job mix formula will be labeled 
with a revision number consecutively numbered beginning with (Rl) behind the last digit of the 
job mix fomrnla number to signify that the job mix formula has been field adjusted. 

229.10.6. Supporting data justifying the need and type of field adjustment shall be 
submitted to the Engineer. The Engineer will approve all field adjustments. The Contractor must 
notify the Engineer in writing of the adjustments made, new target values and any other 
information required for evaluation of the revised mix. 

229.10.7. The Contractor shall submit the field adjusted job mix formula to the 
Engineer in writing within 24 hours. 

229.10.8. Field Mix Redesign. When a new mix design is required, the Contractor 
will be permitted to establish the new mix design in the field. The mix shall be designed in 
accordance with Section 229 .5 and shall meet the Superpave mix design requirements of Section 
229.6 and 229.7. A representative sample of the mix shall be submitted with the new mix design 
to the Materials Laboratory for mixture verification. The amount of mix submitted for 
verification shall weigh at least 50 lb. 

229.10.8.1. New mix designs established in the field will be approved by the Materials 
Laboratory. To keep records straight, the Materials Laboratory will assign a new mix number to 
the mixture. 

229.10.8.2. 
approved. 

229.11. 

No mix is to be placed on the project until the new field mix design is 

Test Strips. 

229 .11.1. Description. This work shall consist of constructing a test strip of 
Superpave asphaltic concrete pavement to determine the volumetric properties of the mixture and 
the compactive effort necessary to provide the specified density. 

229.11.2. Construction Requirements. Test sections shall be constructed after 
approval of a job-mix formula and calibration of the hot mix asphalt (HMA) plant. Prime or tack 
coat, if specified, shall be applied to the roadbed section followed by the placement of no more 
than 400 tons of approved mix in a single lane within the project limits. The paver and rollers to 
be used on the project shall be used to put down the test strip. Separate test strips shall be 
provided for each mix design using the thickness specified on the typical section. Test strips for 
subsequent lifts, which incorporate a new mix design may, at the Contractor's option, be placed 
after completion of the previous lift. 

229.11.2.1. Density will be detennined in accordance with Section 229.20 of the 
standard specifications. If necessary, additional test strips shall be constructed until a rolling 
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pattern has been established which will provide the specified density. /1• new test strip shall also 
be required whenever a change in the job-mix formula occurs, the compaction method or the 
compaction equipment is changed or unacceptable results occur. Test strips, which do not have 
the specified density, shall be removed as directed by the Engineer. No additional mix shall be 
laid until a rolling pattern, acceptable to the Engineer, has been established on a test strip. 

229 .11.2.2. Volumetric properties will be determined in accordance with Section 
229.9 of the standard specifications. If necessary, additional test strips shall be constructed until 
the acceptable voids, voids in mineral aggregate (VMA) and void filled with asphalt (VF A) have 
been meet. A new test strip shall also be required whenever a change in the job-mix formula 
occurs or unacceptable results occur. 

229.11.3. Full production shall not start until an acceptable test strip meeting 
density, gradation, percent asphalt binder, and the volumetric requirements of the Contract has 
been obtained. 

229 .11.4. Test strips which do not meet specification requirements for density, air 
voids and voids in mineral aggregate shall be removed. The Engineer may determine that the 
above failed test strip be accepted in-place with no payment. 

229.11.5. Accepted test strips meeting density and gradation requirements for the 
asphaltic mix will be paid for at the Contract unit price per test strip. No payment will be made 
for test strips required as a result of a Contractor initiated change in job mix formula, compaction 
method, compaction equipment, or if unacceptable results occur as determined by the Engineer. 

229.11.6. No more than two (2) test strips per design job mix formula or field 
adjustment shall be made. Upon failure of the second test strip to meet specification 
requirements for density, air voids and voids in mineral aggregate, field and plant operations 
shall cease. The Contractor shall submit in writing, to the Engineer, the following request for 
additional testing strips that includes the following: 

1. Reason(s) why the two (2) test strips failed that indicate either plant, mix design, 
material or field related reasons. 

2. Corrective action by the Contractor that will prove any future mix successful that 
is placed as a test strip. 

3. The requested re-start date and time that provides the department at least 24 hour 
notification of continued field and plant operations if this request is approved by 
the Engineer. 

229.11.7. Basis of Payment. The materials in test strips approved by the Engineer 
will be paid for at the unit price bid for those materials as provided in the Contract. Unit price 
per test strip should be the cost above and beyond the unit bid price of the in-place material. All 
materials in unacceptable test strips removed by the Contractor shall become the property of the 
Contractor and will be disposed of by the Contractor at his expense. 

229.12. Equipment. 
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nG.1 ?.1. Plant Calibration. Personnel, scales, and equipment necessary for 
calibrating the plant and for verifying the accuracy of proportions shall be furnished by the 
Contractor and shall be available at all times. If batch-type plants are used, the equipment shall 
include standard 50 lb. test weights equal to 20% of the net load capacity of the scales, to the 
nearest 50 lb. increment. However, not more than twenty 50 lb. weights will be required. 
Calibration by an approved commercial scale service will be required for batch-type plants, 
which have large capacity scales greater than 10,000 lb. or if scales do not meet calibration 
tolerances. If continuous mixing or drum-mix plants are used, scales conforming to the 
requirements of 229 .12.1.1 shall be provided. Weights shall be calibrated by the governing state 
body of weights and measures in accordance to the requirements established by the U.S. 
Department of Agriculture. All equipment shall be calibrated by the Contractor in the presence 
of and subject to the approval of the Engineer. Plants shall be calibrated at least once each year, 
or as directed. Plant ce1iification for calibration and verification will not be required, provided 
that this certification has been furnished to the State within a twelve (12) month period prior to 
the time certification is required by the City. A letter of certification to verify this will be 
required. This does not preclude interim checks by City forces. 

229 .12.1.1. Vehicle Scales. Vehicle scales shall be approved by the Engineer and 
shall conform to the requirements specified herein. 

229.12.1.1.1. Basis of Acceptance. Scale acceptance shall be based on one of the 
following: 

1. A valid certification or seal of approval by the Missouri Department of 
Agriculture, Division of Weights and Measures. 

2. A valid certification or seal of approval by a State of Missouri duly appointed 
Sealer of Weights and Measures in cities or counties of 75,000 population or 
more. 

3. Certification of calibration from a commercial scale service company showing 
that the scale meets the requirements of these specifications. The Contractor shall 
furnish the certification of calibration to the Engineer. 

4. Calibration from zero weight through the maximum load to be applied by the 
application of standard weights in the presence of the Engineer by the 
Contractor's personnel. In lieu of starting the calibration at zero weight, the 
standard weights may be applied to an unloaded truck, the weight of which has 
been determined on a certified scale and the calibration continued through the 
maximum load to be applied. Regardless of the form of acceptance, the 
calibration shall be within the accuracy requirements specified below and the 
scales shall meet all requirements of these specifications. 

229.12.1.1.2. Scale Calibration. Scales shall have been calibrated within the 12-month 
period immediately prior to any material being delivered or any time the Engineer has cause to 
question the accuracy of the scale. Scales shall be accurate within 0.4% of the net load applied 
regardless of the location of the load on the platform. The value of the smallest unit of 
graduation on a scale shall be not greater than 20 lb. Sensitivity requirements of scales not 
equipped with balance indicators shall be twice the value of the minimum graduated interval on 
the weigh beam, or 0.1 % of the nominal capacity of the scale, whichever is less. For scales 
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equipped with balance indicators, the sensitivity requirement shall be the value of the minimum 
graduated interval on the weigh beam. 

229 .12.1.1.3. Verification of a vehicle scale may be required by the weighing of a 
hauling unit on another recently calibrated and certified scale. 

229 .12.1.1.4. If equipment to be weighed is of such length that all axles cannot be 
weighed simultaneously, a level area of concrete or bituminous pavement shall be provided 
permitting those axles not on the scale platform to be on the pavement during the weighing 
operation. The approach shall be at least as wide as the platform and of sufficient length to 
ensure the level positioning of vehicles during weight determinations. The weighing shall be 
performed with all brakes released. If equipment to be weighed is equipped with an air bag 
suspension unit on any axle, the equipment including semi- trailers or pup trailers shall be 
weighed on vehicle scales of sufficient size to weigh all axles of the combination simultaneously. 

229.12.1.1.5. All costs incurred in obtaining a certification of calibration or verification 
shall be borne by the Contractor. 

229.12.2. Equipment for Preparation of Asphalt Cement. An asphalt cement storage 
tank shall be provided at the proportioning and mixing plant. If more than one storage tank is 
used to deliver asphalt cement to the proportioning unit, piping and valve arrangements shall 
permit material to be used from any one of the tanks without using from another at the same 
time. 

229.12.2.1. Tanks for storage of asphalt shall be equipped for heating the material, 
under effective and positive control at all times, to the temperature requirements set forth in 
Section 228. Heating shall be by steam or oil coils, electricity, or other means such that no flame 
shall come in contact with the heating tank. 

229.12.2.2. A circulating system of adequate capacity shall provide proper and 
continuous circulation of the asphalt between storage tank and proportioning units during the 
entire operating period. The discharge end of the circulating pipe shall be maintained below the 
surface of the asphalt in the storage tank to prevent discharging into the open air. Ail pipe iines 
and fittings shall be steam or oil-jacketed or otherwise properly insulated to prevent heat loss. 

229.12.2.3. The Contractor shall provide in the asphalt feed lines connecting the plant 
storage tanks to the weighing system or spray bar a sampling outlet, consisting of a valve 
installed in such a manner that samples may be withdrawn slowly at any time during plant 
operation. The sampling outlet shall be installed between the pump and the return line discharge 
in such location that it is readily accessible. A drainage receptacle shall be provided for flushing 
the outlet prior to sampling. 

229.12.3. Feeder for Drier. The plant shall be provided with an accurate mechanical 
means for uniformly feeding the aggregates into the drier to provide uniform production and 
temperature. A synchronized method of proportioning the aggregates at the cold feeder shall be 
provided. 
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229. 12.4. Drier. A drier of any satisfactory design for drying and heating the 
aggregate shall be provided. The drier shall be capable of drying and heating the aggregate to a 
temperature within the limits of the range specified in Section 228 for the grade of asphalt binder 
used, without leaving any visible unburned oil or objectionable carbon residue on the aggregate. 
The maximum temperature specified above for mineral aggregate fractions may be increased as 
necessary in recycled mix to obtain the specified temperature of the recycled mixture at the time 
of placement. Absorbed moisture in the aggregate shall be reduced to such a quantity that there 
is no objectionable segregation of asphalt resulting from escaping water vapor in the prepared 
mixture. 

229.12.5. Screens. Plant screens shall have adequate capacity and size range to 
separate properly all of the aggregate into the sizes required for proportioning, so that they may 
be recombined consistently within the limits specified in Section 229.8. The screening unit shall 
separate the usable heated aggregate into at least three sizes. 

229.12.6. Bins. The plant shall have hot bin storage of sufficient capacity to ensure 
uniform and continuous operation. Bins shall be divided into compartments arranged to ensure 
separate and adequate storage of appropriate fractions of the aggregate. Each compartment shall 
be provided with an overflow pipe of such size and at such locations as to prevent any backing 
up of material into other bins or into contact with the screen. The bins shall have a tailing pipe 
for rejections. The discharge points of overflow and tailing pipes shall be located so they will 
not create a hazard. Overflow pipes shall not return the material directly to the hot elevator. 

229.12.6.1. If mineral filler or hydrated lime is required, adequate dry storage shall be 
provided, and provisions shall be made for accurate proportioning. 

229.12.6.2. Surge Bins. Surge bins may be used in the production of bituminous 
mixtures, if approved by the Engineer. They shall be equipped with batchers, so located that the 
mixture is discharged vertically into the center of the bin. Surge bins, except those rated at 75 
tons or less, shall be covered and insulated. They shall be equipped with heating devices, if 
necessary, to maintain the temperature of the mixture in accordance with the requirements in 
Section 229 .16. Bins shall be equipped with automatic lights to indicate when the surface of the 
mixture has been drawn down to the top of the sloped portion of the bin. Mixture shall be 
transferred from the mixing plant to the surge bins by covered drag slat conveyors, skip hoists, or 
other methods approved by the Engineer. Mixture shall not be withdrawn below the level of the 
top of the sloped portion of the bin except at the end of each day's operation. Mixture, which the 
Engineer determines visually to be segregated, will be rejected. Material which is produced 
without inspection by the Engineer will be rejected. Mixture shall not be stored more than eight 
(8) hours. 

229.12.7. Asphalt Control Unit. Satisfactory means, either by weighing or metering, 
shall be provided to obtain the proper quantity of asphalt. Metering pumps for asphalt shall 
deliver accurately to within plus or minus 2.0% of the required quantity when tested for 
accuracy. Asphalt scales shall conform to the requirement of Section 229.12.11.4. Where the 
quantity of asphalt is controlled by metering, provision shall be made whereby the delivery of the 
meter may be readily checked by actual weight. 
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229 .12. 7. 1. If a continuous mixing plant is used, a continuously registering 
measurement meter and a pressure gauge shall be installed in the asphalt line at locations 
meeting the approval of the Engineer. The meter shall be cumulative with a nonsetback register, 
and have an accuracy within 2% by weight of the material actually being measured in any given 
period of time. The meter register shall indicate the quantity measured to the nearest 0.25 gal. or 
less. The pressure gauge shall have a range capable of registering all spraying pressures during 
plant operation and the dial shall have increments of not more than 1.0 psi. The meter and the 
pressure gauge shall be so located in the asphalt line that the meter will continuously register the 
asphalt discharge and the gauge will continuously register the discharge or spraying pressure, 
and also so that the discharge through both the meter and the gauge can be readily diverted to a 
container for measurement. During calibration and verification of the asphalt metering pump 
and the measurement meter, the discharge pressure shall be controlled by a valve or reduction 
unit to duplicate the plant's spraying pressure. The accuracy of the measurement meter shall be 
verified at periodic intervals as designated by the Engineer. In case of meter malfunction, plant 
operation will not be permitted beyond 24 hours after detection except by written approval of the 
Engineer. 

229.12.8. Thermometric Equipment. A thermometer of suitable range shall be fixed 
in the asphalt feed line at a suitable location near the discharge at the mixer unit. An accurate 
registering pyrometer or other approved thermometric instrument shall be installed in the 
discharge chute of the drier in such manner that the temperature of the heated aggregate is 
automatically registered. This instrument shall be located where it is in clear view of the drier 
fireman and readily accessible to the inspector. 

229.12.8.1. The plant shall be further equipped with approved recording 
thermometers, pyrometers, or other recording thermometric instruments placed in two of the hot 
aggregate bins to register and record automatically the temperature of the heated aggregate. One 
terminal shall be placed in the hot bin containing the smallest aggregate used in the mix and the 
other terminal shall be placed in the bin containing the largest aggregate. The terminals shall be 
located where the hot material will flow around them during the proportioning operation and 
shall not be located near the comers of the bins or at points where the material will collect or 
pack around them. The charts shall continuously record both time and temperature. The 
smallest interval of time shown shail be not more than 15 minutes and the temperature 
graduations shall be not more than 10°F. The charts shall be furnished to the Engineer at the end 
of each day's operations. 

229.12.9. Control of Mixing Time. The plant shall be equipped with positive means 
to maintain a constant mixing time. 

229.12.9.1. Batch Type Plants. The dry hot virgin aggregates, hydrated lime, RAP or 
RAS, mineral filler if needed, and asphalt cement shall be accurately proportioned in the 
quantities required by the job-mix formula. Aggregate shall be charged into the weigh hopper in 
a sequence that will avoid segregation. The mineral aggregate, RAP or RAS if needed, shall be 
mixed dry for not less than 15 seconds. For SP 190 mixtures the dry mixing time may be reduced 
to 10 seconds. The dry mixing period shall stai1 when all of the mineral aggregates have been 
charged into the mixer and end when introduction of the asphalt cement begins. After dry 
mixing, the asphalt cement shall be charged into the mixer in a manner that will uniformly 
distribute the asphalt over at least 3/4 the full length of the mixer. The time required to add the 

229-14 



asphalt shall not exceed 15 seconds. Wet mixing shall begin at the introduction of the asphalt 
cement and continue for at least 30 seconds, or longer if necessary to produce a complete and 
unifom1 coating of the particles and a thorough distribution of the asphalt cement throughout the 
aggregate. The wet mixing period shall end when the discharge gate is opened. The dry and wet 
mixing times shall be as directed by the Engineer. 

229.12.9.2. Continuous Mixing Plants. Each size of hot aggregate, mineral filler or 
hydrated lime if needed, and the asphaltic cement shall be accurately proportioned in the 
quantities required by the job-mix formula. The mixing period shall be determined in 
accordance with Section 229.12.12.4.(b) and shall be not less than 35 seconds. The mixing time 
shall be directed by the Engineer, and may be increased above the minimum specified, if 
necessary, to produce a complete and uniform coating of the particles and a thorough distribution 
of the asphalt cement throughout the aggregate. 

229 .12.10. Safety Requirements. A conveniently located, easily opened gate or door 
shall be provided in the mixer cover for observation of the mixing operations. Adequate and safe 
stairways to the mixer platform and sampling points shall be provided, and guarded ladders to 
other plant units shall be placed at all points where accessibility to plant operations is required. 
Accessibility to the top of truck bodies shall be provided by a platform or other suitable device to 
enable the Engineer to obtain samples and mixture temperature data. All gears, pulleys, chains, 
sprockets, and other dangerous moving parts shall be thoroughly guarded and protected. Ample 
and unobstructed space shall be provided in and around the truck. This area shall be kept free 
from drippings from the mixing platfom1. 

229.12.11. Batching Plants. 

229.12.11.1. For all contracts having not more than 10,000 tons of asphaltic concrete 
mixture, standard manual batching methods, approved by the Engineer, will be permitted. For 
contracts having more than I 0,000 tons of asphaltic concrete mixture, batching plants shall be 
equipped to operate automatically to the extent that the only manual operation required for the 
proportioning of all ingredients for one batch shall be a single actuation of a switch or starter. 
The equipment shall include devices capable of automatically proportioning each ingredient of 
the mixture in the selected sequence and quantity. Interlocks shall be provided which will hold 
or delay the automatic batch cycling whenever the batched quantity of any ingredient is not 
within the specified tolerance. The weight setting and timing controls shall be suitably equipped 
so they may be locked when directed by the Engineer. Manual operation will not be permitted 
beyond twenty-four (24) hours after breakdown in the automatic equipment, except by written 
approval of the Engineer. 

229 .12.11.2. Weigh Box or Hopper. The equipment shall include a means for 
accurately weighing aggregate of each bin into a weigh box or hopper, suspended on scales, and 
ample in size to hold a full batch without hand raking or running over. Weigh boxes shall be 
charged through only one gate opening for aggregate of each bin size. The weigh box or hopper 
shall be supported on fulcrums and knife edges so constructed that they will not easily be thrown 
out of alignment or adjustment. Gates on the bins and the hopper shall be so constructed as to 
prevent leakage when they are closed. 
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229.12.11.3. Aggregate Scales. Scales for weighing aggregate and mineral filler or 
hydrated lime may be of the springless dial, or the electronic digital type and shall be of standard 
make and design having tolerances on overregistration and underregistration not exceeding 0.4% 
of the indicated weight when tested for accuracy. Each aggregate fraction shall be measured 
within one (1) percent of the total batch weight of the mixture. Mineral filler or hydrated lime 
shall be measured within 0.5% of the total batch weight of the mixture. The total weight of the 
batch shall be within 2.0% of the desired batch weight. The change in load required to change 
the position ofrest of the indicating element or elements of a non-automatic indicating scale an 
observable amount shall not be greater than 0.1 % of the nominal scale capacity. Dial scales shall 
be equipped with adjustable pointers for marking the weight of each material to be weighed into 
the batch. Graduation intervals for all scales shall not be greater than 0.1 % of the nominal scale 
capacity. Quantity indicators necessary for batching shall be in full view of the operator. 

229.12.11.3.1. Automatic volumetric batch proportioning approved by the 
Engineer will be permitted and shall meet the tolerances specified in Section 229.12.11.2. 

229 .12.11.4. Asphalt Bucket. If a bucket is used for weighing the asphalt, it shall be of 
sufficient capacity to hold and weigh the quantity required for a batch in a single weighing. The 
filling system and bucket shall be of such design, size, and shape that asphalt will not overflow, 
splash, or spill outside the confines of the bucket during filling and weighing. The bucket shall 
be steam or oil-jacketed or equipped with properly insulated electric heating units. 

229.12.11.5. Asphalt Scales. Scales for weighing asphalt shall conform to the 
requirements for aggregate scales, as specified in Section 229 .12.11.2. Bituminous material shall 
be measured within 0.1 % of the total batch weight of the mixture. Springless dial scales used for 
weighing asphalt shall have a tare beam, and a dial graduated in increments not to exceed 0.1 % 
of the nominal scale capacity, and the maximum dial capacity shall be not more than 15% of the 
nominal capacity of the mixer. 

229.12.11.6. Mixer Unit. The plant shall include an approved twin shaft pug mill mixer 
capable of producing a uniform mixture. The mixer shall be electrically heated or hot oil or 
steam jacketed and have a capacity of not less than one metric ton ( one ton) per batch. The 
mixer shall be so constructed as to prevent ieakage of the contents, and the mixer box shaU be 
equipped with a hood to prevent loss of dust. 

1. The mixer shall be designed to provide means of adjusting the clearance 
between the mixer blades and liner plates to ensure proper and efficient mixing. 
Not more than one pair of paddle tips on each mixer shaft shall be reversed with 
respect to the other paddle tips on the shaft, except that for mixers having forty 
paddles or more, two pair may be reversed on each shaft. The reversed paddle 
tips shall be located in diagonally opposite comers of the pug mill. The clearance 
of blades from all fixed and moving paiis shall not exceed 3/4". 

2. The mixer shall have an accurate time lock to control the operation of a 
complete mixing cycle by locking the weigh box gate after the charging of the 
mixer until the closing for the mixer gates at the completion of the cycle; it shall 
lock the asphalt bucket throughout the dry mixing period and shall lock the mixer 
gate throughout the dry and wet mixing periods. 
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3. A rating plate designating the manufacturer's rated capacity shall be 
attached to the mixer. The quantity of mixture produced per batch shall not 
exceed the manufacturer's rated capacity. The manufacturer's rated capacity will 
not be accepted unconditionally. If the mixer does not produce a satisfactory 
mixture, or if its production does not coordinate with other plant units, the right is 
reserved to reduce the size of the batch. The decision of the Engineer as to the 
permissible capacity of the mixer shall be final. 

229.12.12. Drum Mix Plants. 

229 .12.12.1. The plant shall be specifically designed for drum mixing and be capable of 
satisfactorily heating, drying, and mixing the bituminous mixtures. The aggregate shall enter the 
drum from the same end the burner is located and travel parallel to the flame and exhaust air 
stream. The system shall be equipped with automatic burner controls, and heating shall be 
controlled to prevent damage to the aggregate or the asphalt cement. The temperature of the 
mixture when discharged from the mixer shall be within the range specified in Section 228 for 
the grade of asphalt cement being used. The rate of flow through the drum shall be controlled in 
order that the bituminous material and aggregate shall be mixed until a homogeneous mixture 
with all particles uniformly coated is obtained and in no case shall the quantity of mixture 
produced exceed the manufacturer's rated capacity. 

229 .12.12.2. Each feeding orifice shall have an adjustable gate with an indicator 
provided to reference the opening setting. On each of the aggregate feeders, a device shall be 
installed to indicate when the flow of material from the bin is below the point where accurate 
proportioning through the feeder gates can be accomplished. These indicators shall be positive 
in action and shall actuate a clearly visible or audible signal to the plant operator or stop the flow 
of materials to the drum when the level of material in the bin is too low for accurate 
proportioning. In addition, for those particular cold bins whose aggregate material tends to either 
bridge or lump together causing temporary interruptions in feeds, a vibrator or other suitable 
means shall be provided to ensure uniform flow. The order of aggregate feed onto the composite 
cold feed belt shall be from coarse to fine. When only one aggregate is furnished, two cold bins 
shall be used. A scalping screen mounted independent of other proportioning or weighing 
equipment shall be required if directed by the Engineer. 

229 .12.12.3. Asphalt cement shall be introduced through a continuously registering 
cumulative indicating meter by a pump specifically designed for dryer-drum plants. The meter 
shall be located in the asphalt line so that it will continuously register the asphalt discharge to the 
mixer and so that the discharge through the meter can be readily diverted into a container for 
measurement. The meter shall be equipped with a nonsetback register and shall have accuracy 
within 2% by weight of the material actually being measured in any given period of time. The 
accuracy of the pump and meter shall be verified at periodic intervals as designated by the 
Engineer. 

229 .12.12.4. If mineral filler or hydrated lime is specified, a separate bin and feeder 
shall be furnished. Mineral filler or hydrated lime shall be introduced and uniformly dispersed 
into the mixture without loss to the dust collection system. The delivery system shall be variable 
speed and interlocked with the aggregate weigh belt so that total dry aggregate weight, including 
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mineral filler or hydrated lime, is indicated to the asphalt proportioning system. A device shall 
be provided to indicate when the flow of filler into the delivery system stops, or drops below, or 
rises above the specified tolerance. The rate of flow of mineral filler or hydrated lime into the 
deiivery system shall be accurate to 0.5%, by weight, of the total mix. Means shall be provided 
to readily divert the flow of mineral filler or hydrated lime into a container for measurement. 

229.12.12.5. The aggregate feed system, including hydrated lime and mineral filler if 
specified, and the asphalt flow shall be interlocked by a blending system, which will 
automatically regulate the asphalt flow and cause immediate correction for variations in 
aggregate flow. The system shall provide positive weight measurement of the combined cold 
aggregate feed by use of belt scales. The combined cold aggregate feed shall be continuously 
recorded on a nonsetback register. The scale and the conveyor at the scale shall be protected 
from wind and weather effects. Feed of material to the belt scale shall be controlled to ensure at 
normal operation the combined aggregate flow is between 50% and 100% of the rated capacity 
of the scales. The plant shall be equipped so that the proportion of each aggregate can be 
individually varied. The plant shall also be equipped so that the total aggregate rate can be 
varied without affecting the proportions. The plant shall be equipped with a moisture
compensating device in the control panel to automatically correct for the moisture in the 
aggregate passing over the belt scale. Moisture determinations on the combined aggregate will 
be made periodically during each day's operations. The plant shall be equipped with a device in 
the control panel to automatically correct for the specific gravity of the asphalt. The plant shall 
also be equipped with a device to positively maintain the proportions of aggregates, mineral filler 
or hydrated lime, and asphalt cement throughout the full production range. 

229.12.12.6. Safe, adequate and convenient facilities shall be provided for obtaining 
representative asphalt and aggregate samples. The plant shall be equipped with a sampling 
device capable of providing a sample of sufficient size from the full width of the combined 
aggregate cold feed flow. It shall be designed so that samples may be taken while the plant is 
operating at normal production rates. Safe, adequate and convenient facilities shall be provided 
for calibrating the asphalt flow, mineral filler or hydrated lime flow, and the aggregate flow. The 
manufacturer;s recommendations shall be followed for calibration. To calibrate the aggregate 
flow system, means shall be provided to permit a positive and uniform diversion of the aggregate 
in sufficient quantity for accurate timed weight checks. To calibrate the asphalt metering system 
for proper proportioning, an asphalt distributor or other equipment approved by the Engineer 
shall be made available so that an accurate tare, gross and net weight may be obtained of the 
diverted asphalt discharge. If necessary, manual overrides of the electronic timing equipment 
shall be provided for testing and calibration. Electronic timing equipment shall be provided for 
testing and calibration purposes. The rate of flow of the total aggregate and asphalt flow shall 
not vary by more than 2.0% by weight from the required quantity of each. 

229.12.12.7. Automatic Ticket Printer. The asphalt plant shall be equipped with an 
automatic ticket printer connected to the weighing system in such a manner that the printer 
automatically detects and prints the weight detem1ined by the system. The printer shall store and 
recall the tare weight when the operator enters the vehicle identification. The weight shall be 
shown to at least the nearest 20 pounds or nearest one one-hundredth of a ton. The automatic 
printer shall be capable of keeping and printing cumulative totals for each project for each type 
of bituminous mixture. The automatic printer shall produce a ticket in triplicate to accompany 
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each load delivered to the project and shall be famished to the Engineer showing the weight for 
each load that shows the following: 

1. Gross, tare and net weights. 
2. Identification of the vehicle. 
3. Current date and time. 
4. City job mix designation. 
5. Job mix percent asphalt. 
6. Unique ticket number. (May be preprinted on the ticket). 
7. City Project No. and Federal Job No. if applicable. 

When the net weight of bituminous mixture is determined by batch weights, the scales 
shall meet all requirements of this Section, including automatic ticket printing, except the gross 
and tare weights will not be required. When the net weight of bituminous mixture is determined 
by weighing in a vehicle, the vehicle shall be weighed empty for each load, weighed daily or 
weighed as the Engineer may direct, in order to establish the tare weight of each load. 

At the end of each day's operation the Contractor shall furnish to the Engineer the total 
tonnage of mixture produced by the asphalt plant in sufficient detail to determine the amount of 
asphalt cement used in that day's operation. 

In the event of automatic ticket printer failure, the Contractor may be allowed, with the 
Engineer's approval, to furnish manually written tickets to complete that day's operation. 

229 .12.13. Hauling Equipment. Trucks used for hauling bituminous mixtures shall 
have tight, clean, smooth, metal beds, which have been thinly coated with a minimum quantity of 
BR3600 by BioSpan Technologies, Inc. or equal, to prevent the mixture from adhering to the 
beds. Use of diesel fuel, fuel oil or other detrimental products as a bed coating will not be 
allowed. Each truck shall have a cover of canvas or other suitable material of such size as to 
protect the mixture from the weather. The cover shall be securely fastened over all sides of the 
truck bed. When necessary, so that the mixture will be delivered on the road at the specified 
temperature, truck beds shall be insulated. No loads shall be sent out so late in the day that 
spreading and compacting of the mixture cannot be completed during daylight, unless there is 
adequate lighting in the area of work. 

229 .12.14. Pavers. Bituminous pavers shall be self-contained units, rubber tired or 
trackmounted, provided with an activated screed or strike-off assembly, equipped with a 
vibratory system capable of consolidating the asphaltic material and a system capable of heating 
and maintaining the screed at a temperature which will provide for the spreading and finishing of 
asphaltic concrete in lane widths applicable to the specific typical section and thicknesses shown 
on the plans. The paver shall be equipped with a receiving hopper having sufficient capacity to 
produce a uniform spreading operation. The hopper shall be equipped with a distribution system 
of sufficient capacity and speed to place the mixture uniformly in front of the screed or strike
off The use of auger extensions will be required when, in the opinion of the Engineer, they are 
necessary to properly distribute the mixture before the screed or strike-off. The screed or strike
off assembly shall be equipped with an automatic control device as required in Section 229.16.6, 
and shall effectively produce a consolidated finished surface ofrequired evenness and texture 
without shadow lines, tearing, shoving, or gouging the mixture. When laying mixtures, the paver 
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shall be capable of operation at forward speeds, v"hich will produce a unifom1 consolidated mat 
of asphaltic material. The use of all paving equipment will be subject to the approval of the 
Engineer. 

229.12.14.1. When conditions dictate, the Engineer may disapprove the use of rnbber 
tired pavers. Unifom1 tire pressure must be maintained in all pneumatic tires at all times. 

229.12.14.2. The use of petroleum distillates to clean the paver or other equipment will 
not be allowed on any paved surface. The cleaning of hand tools will be allowed inside of 
containers firmly attached to the paver, which have a sufficient volume to prevent spilling of 
petroleum distillates on to the surface to be paved. Any spillage on to the surface to be paved 
will be promptly cleaned up utilizing absorbent material and if necessary the surface will be 
retacked. If in the opinion of the Engineer, the container aitached to the paver is insufficient in 
any way, it will be removed and handtools will be cleaned beyond the paving limits until a 
suitable container is provided. Petroleum distillates in sprayers or buckets will not be allowed 
within the boundaries of the area to be paved. 

229.12.15. Automatic Screed Control. The use of automatic screed control devices 
will be required for all full depth constrnction except for paving small irregular areas, shoulders, 
entrances, and side road connections. The screed of the mechanical spreading and finishing 
machine shall be regulated by an automatically controlled grade leveling and slope control 
device approved by the Engineer. The device shall be of a standard commercial quality adapted 
to the type of paver used and shall provide control for producing a uniform surface to the 
established grade and a cross slope conforming to the requirements of the typical section. The 
device shall also be equipped with the necessary controls to permit the operator to adjust or vary 
the slope throughout superelevated curves. 

1. Except as modified above or by the Contract, an established grade 
reference shall be used. The Engineer will establish the grade and wiil furnish 
variable thickness values at intervals along the centerline of the roadway for the 
use of the Contractor in setting a grade reference. The initial pass of the paver, 
when placing the first continuous layer, shall be made with the sensor following 
the established grade reference maintained true to grade. If the established grade 
reference is not required, the initial pass of the paver, when placing the first 
continuous layer, shall be made with the sensor following a traveling reference 
plane not less than 30 ft. in length, segmented, supported on pads parallel to the 
paver and mounted as an integral part of the paver. Regardless of the method 
used for placing the first continuous layer, other layers shall be placed by use of a 
shoe-type sensor or indicator, the traveling reference plane (walking beam), or by 
additional use of the established grade reference as follows: 

a. If the current constrnction consists of only one bituminous or 
asphaltic layer, a shoe-type sensor or indicator resting on the adjacent 
surface shall be used for control of subsequent passes of the paver for that 
layer. When more than two adjacent passes of the paver are required to 
place the material the full width of the riding surface, additional use of the 
established grade reference or use of the traveling reference may be 
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required, if in the judgment of the Engineer; satisfactory grade control is 
not being obtained by the use of the shoe-type sensor. 

b. If the current construction consists of two bituminous or asphaltic 
layers, subsequent passes of the paver for the first layer and the first pass 
of the paver for the second layer shall be made with the sensor following 
the traveling reference. The adjacent passes of the paver for the second 
layer shall be made with a shoe-type sensor or indicator resting on the 
previously placed second layer. When more than two adjacent passes of 
the paver are required to place the second layer the full width of the riding 
surface, additional use of the established grade reference or the traveling 
reference may be required, if in the judgment of the Engineer, satisfactory 
grade control is not obtained by the use of the shoe-type sensor resting on 
the adjacent surface. 

c. If the current construction consists of three or more bituminous or 
asphaltic layers, subsequent passes of the paver for the same layer and 
each pass of the paver for all additional layers except the top layer, shall 
be made with the sensor following the traveling reference. When more 
than two adjacent passes of the paver are required to place the surfacing 
material, except for the top layer, the full width of the riding surface, 
additional use of the established grade reference may be required, if in the 
judgment of the Engineer, satisfactory grade control is not obtained by the 
use of the traveling reference. The automatic screed control device need 
not be used when placing the top layer if the current construction consists 
of three or more full layers of a bituminous or asphaltic mixture. 

2. The spreading operation shall be discontinued in the event of failure of the 
automatic control device, except that placement will be permitted of mixtures 
already produced at the time of the failure. The use of the automatic control 
equipment does not preclude the need for manual control of the screed adjustment 
for wedging operations over small areas requiring more correction than the 
maximum thickness permitted for an individual layer of the type of material being 
placed. 

3. For overlay of an established depth on a milled surface or wedged course, 
the use of the automatic screed control maybe eliminated if in the opinion of the 
Engineer the surface tolerances may be met. For safety of the motoring public, 
the automatic screed control may also be eliminated if such action is necessary 
due to width restrictions on the roadway. 

229.12.16. Rollers. All rollers, vibrators, or other equipment used to compact the 
asphaltic mixhlfe shall be in satisfactory working condition. All rollers shall be capable of 
reversing without backlash, and steel wheel rollers shall be equipped with scrapers, scouring 
pads, and a controlled flow watering system. Pneumatic tired rollers shall be self-propelled, of 
the oscillating type, and equipped with smooth tires of equal size, diameter, and ply rating, all 
maintained at the same inflation pressure. All rollers shall have a scouring pad and a system for 
moistening each wheel or roller. It will be the Contractor's responsibility to use the appropriate 
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number and types of rollers to achieve compaction. A minimum of (3) three l Oto 12 ton tandem 
axle vibratory rollers will be required. Vibratory frequency and pattern will be established by 
test strip and will not be altered unless field monitoring indicates compaction outside the 
acceptable range. It will be the Contractor's responsibility to establish and operate within these 
parameters. A maximum 3 ton vibratory roller will be required for intersections and commercial 
approaches to eliminate roller marks and indentations. Trench rollers, vibrators, and other 
special equipment used for compacting mixtures placed in areas inaccessible to the rollers 
specified shall be of a weight and design approved by the Engineer. The Contractor shall submit 
a certification of weight or other suitable documentation certifying compliance with 
specifications for each piece of compactive equipment proposed for use. Non-certified 
equipment will not be permitted to operate. No direct payment will be made for the cost of 
complying with this requirement. 

229.12.16.1. After the asphaltic mixture has been spread, struck off, and surface 
irregularities adjusted, it shall be thoroughly and uniformly compacted by rolling. Rolling shall 
begin as soon after spreading the mixture as it will bear the weight of the roller without undue 
displacement. The number of rollers furnished shall be sufficient to obtain the required 
compaction while the mixture is in a workable condition. Except for projects involving small 
quantities of mixture, the compacting equipment requirements shall meet specifications set forth 
in Section 229.12.16. If equipment breaks down or rolling does not keep up with the spreader, 
all work will be stopped. The Engineer will have the option of rejecting any pavement not 
meeting the rolling or density requirements of Section 229.12.18.1.4. If pavement is designated 
to remain in place, penalties will be assessed for the affected material in accordance to Section 
229.29. 

229.12.16.1.1. Rollers shall move at a uniform speed with the drive roller or 
wheels nearest the paver. Rolling shall begin at the sides and proceed longitudinally parallel to 
the road centerline, each trip overlapping one half the roller width, gradually progressing to the 
crown of the road. When paving in echelon or abutting a previously placed lane, the longitudinal 
joint shall be rolled first followed by the regular rolling procedure. Where practical the 
longitudinal lane joints will be "pinched" by rolling from the existing portion of roadway and 
lapping over into the newly placed asphaltic material so as to tightly bond and compact the new 
asphalt to the existing asphalt. On superelevated curves the rolling shall begin at the low side 
and progress to the high side by overlapping of longitudinal trips parallel to the centerline. 
Alternate trips of the roller shall be terminated in steps to prevent the fornrntion of surface 
irregularities. The alternate stops shall be spaced in such manner that any excess water will drain 
quickly. Lateral or diagonal rolling may be permitted to remove high spots, provided the rolling 
is done in such manner and at such time that shoving or cracking will not result. Rolling shall be 
continued until all roller marks are eliminated. Lateral or cross-rolling will be required at all butt 
or constrnction joints. 

229.12.16.1.2. Any displacement occurring as a result of starting, stopping, or 
changing direction of a roller, or from other causes, shall be avoided. Areas of displacement 
shall be corrected at once by the use of rakes and addition of fresh mixture when required. Care 
shall be exercised in rolling not to displace the line and grade of the edges of the asphaltic 
concrete. If necessary to prevent adhesion of the mixture to the rollers, the wheels and rollers 
shall be kept properly moistened with water or water mixed with very small quantities of 
detergent or other approved material. Excess liquid will not be pennitted. Along forms, curbs, 
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inlet sumps, headers, walls and other places not accessible to the rollers, the mixture shall be 
thoroughly compacted with hot hand tampers, smoothing irons, or with mechanical tampers. A 
trench roller shall be used on depressed areas inaccessible to regular width equipment. A one
ton roller or hand roller will be required to adequately compact tapered pavement edges. 

229 .12.16.1.3. Any mixture that becomes loose and broken, mixed with dirt, or is 
in any way defective shall be removed and replaced with fresh, hot mixture, which shall be 
compacted to confom1 with the smTounding area. Any area showing an excess or deficiency of 
asphalt cement shall be removed and replaced. 

229 .12.16.1.4. Rolling shall be continued until all roller marks are eliminated and 
before the un-modified mixture cools to l 85°F or the modified mixture cools to 200°F, except as 
otherwise specified. The final density of the in-place mixture shall be between 92 and 96% of 
the field determined maximum specific gravity (AASHTO T 209). The applicable density will 
be determined by the Engineer to correspond with the mix design test method. Density will be 
determined by nuclear methods or by a specific gravity method. 

229 .12.16.1.5. Joint Density. The minimum density of all traveled way pavement 
within 6 inches of a longitudinal joint, including the pavement on the traveled way side of the 
shoulder joint, shall not be less than 2.0% below the specified density when unconfined. The 
density of the longitudinal joint when confined shall be included in the evaluation of the 
remainder of the mat. 

229.13. Weather Limitations. Asphaltic concrete shall not be placed: (1) when 
either the air temperature or the temperature of the surface on which the mixture is to be placed 
is below 50°F for the surface course or below 40°F for subsurface courses, (2) on any wet or 
frozen surface, (3) when weather conditions prevent the proper handling or finishing of the 
mixture. With the approval of the Engineer, base course (asphaltic concrete or bituminous 
pavement) may be exposed through the winter months (November through March) with the 
following requirements. 

I. The in place density shall be between 93 and 96%. 
2. The Voids in Mineral Aggregate (VMA) shall not be lower than 13. 

The Voids in Mineral Aggregate (VMA) will be determined in accordance with Section 
229.9.1 and the in place densities in accordance with Section 229.12.16.1.4. 

229 .13 .1. During critical temperature periods in the fall of the year, the Engineer 
may authorize the placement of surface course asphaltic concrete when the on-site ambient 
temperature is 45°F and rising with an anticipated high temperature of at least 50°F. No further 
deviation in weather restrictions or temperature limitations will be granted. 

229 .14. Subgrade Preparation. The subgrade upon which the Superpave mixture is 
to be placed shall be prepared in accordance with Section 201. 

229.14.1. For widening work, the bottom of the trench shall be compacted until it is 
stable by use of a trench roller having a weight of not less than 300 lbs.fin. of width of rear roller, 
or by mechanical tampers or other methods approved by the Engineer. Suitable excavated 
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material may be used in shouldering operations. All surplus excavated material shall be disposed 
of by the Contractor in areas to be secured by him beyond the right-of-way limits, and as 
specified in Section 203. 

229.14.l.l. On the outside of curves, the design depth of trench at the beginning of the 
superelevation transition shall be varied gradually to the minimum depth at the end of the 
superelevation transition. Slight transitioning of the width of the base widening will be 
necessary to pem1it the indicated angle of repose or shear angle outside of the ultimate edge of 
surface. The bottom of the trench shall in no case be less than 3 in. below the surface of the 
existing pavement. 

229.15. Application of Prime or Tack. The prime or tack coat, when specified, 
shall be applied as set forth in Section 223. 

229 .16. Spreading and Finishing. The base course, primed or tacked surface, or 
preceding course or layer shall be cleaned of all dirt, packed soil, or any other foreign material 
prior to spreading the asphalt mixture. The mixture, when delivered to the spreading and 
finishing machine, shall not exceed 350°F and be within 25°F of that designated by the Engineer. 
The paver shall be operated at a speed consistent with prevailing conditions that will give the 
best results. The rate of delivery of the mixture to the paver shall be coordinated so as to 
provide, where practical, a uniform rate of placement without intermittent operation of the paver. 

229 .16. l. The thickness of each course shall conform to the typical section in the 
Contract. The Contractor may construct each course in any number of layers he chooses; but the 
compacted thickness for SP95 shall be between 1 and 2 in., the compacted thickness for SP125 
shall be between 1.5 and 3 in., the compacted thickness for SP 190 shall be between 2 and 4 in. 
The Engineer may increase the compacted layer thickness for SP190 mixtures when used for 
full-depth base repair or in areas where the above specified layer thickness is not deemed 
practical. In these areas the approved compaction methods shall be performed at the proper 
intervals and duration until there is no further evidence of consolidation. 

229 .16.1.1. Unless specified otherwise, paver screed or strike off widths will 
reproduce the same iane configuration present when the reconstruction commenced. The use of 
specialized equipment to comply with this requirement will not be considered a cause for 
additional compensation. Any change in lane configuration will fall within the normal operating 
tolerance of a standard ten ( I 0) foot screed or strike off paver and will be made prior to the 
commencement of paving operations. 

229.16.2. For pavements having a width of 20 to 24 ft., inclusive, the asphaltic 
concrete pavement shall be laid in lanes approximately one half the full width of the completed 
pavement and the full width completed as soon as practical. Unless otherwise permitted, a single 
lane of any course shall not be constructed to a length which cannot be completed to full width of 
the pavement on the succeeding operating day unless otherwise permitted. For pavements 
greater than 24 ft. in width, single lane width construction shall be limited to one day's 
production and completion to full width shall be accomplished as soon as practical. For width 
less than 20 ft., a cut off plate or specialized paver will be required. 
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??Q_ 1 f.. ~- No segregation will be permitted in handling the mixture at the plant, from 
the truck, or during spreading operations on the roadway. Where only the top layer of the 
surfacing continues across a bridge, the bottom layers shall be ended at a vertical edge. Unless 
otherwise directed by the Engineer or shown on the plans, all lift edges shall be sloped or tapered 
and be extended to provide a smooth transition at side streets and driveways. Under all 
conditions, the final lift shall be tapered to a 3: 1 slope unless adjacent to an aggregate shoulder. 

229.16.4. The Contractor shall keep traffic off the asphaltic concrete until it has 
cooled sufficiently to prevent flushing of the asphalt to the surface, marking or distorting the 
surface, or breaking down the edges, and in any case until the temperature of the asphaltic 
concrete is 140°F or below. When the asphaltic concrete construction consists of more than a 
single layer, each layer shall be compacted as specified and allowed to cool to the ambient 
temperature before the next layer is placed. The final surface layer shall be laid in a continuous 
sequence over the entire project unless otherwise approved by the Engineer. 

229 .16.5. Spot Wedging and Leveling Course. The Engineer will determine the 
locations and thickness of spot wedging and the thickness of leveling course to obtain the 
smoothest possible riding surface. This procedure may result in spot wedging operations over 
small areas with feather-edging at high points and ends of wedge areas. Rigid control of the 
placement thickness of the leveling course will be required. A leveling course, consisting of a 
layer of asphaltic concrete of variable thickness used to superelevate curves and eliminate 
irregularities in the existing base, shall be spread uniformly to the desired profile grade and cross 
section. The use of an approved finishing machin~ with automatic screed control will be 
required on the spot wedge and the leveling course. Superpave SP 125 mixture shall be used for 
spot wedging. The type of mixture to be used for the leveling course will be designated in the 
Contract. Surface grades will be established in advance of the Contractor's wedge and level 
operations to prevent unnecessary interruptions in the work. 

229.16.5.1. At intersections between arterial and/or collector streets, the lane width of 
the pavement shall be completed for a minimum length of 100 ft. on either side of the 
intersection centerline and feathered at the edges in a single operating day so that a uniform, 
smooth riding surface is maintained across the intersection. When the asphaltic concrete 
construction consists of more than one layer and a vertical face remains at a cross street at the 
end of a work day, temporary asphaltic material shall be added along the edges to provide a 
smooth riding surface. 

229 .17. Placement of Temporary Pavement. Where conditions are such that the 
use of a finishing machine is not deemed practical by the Engineer for constructing the wedge 
and leveling course, the base course on the subgrade, narrow pavement widths or small 
irregularly shaped areas, the Engineer may allow the use of bladed motor equipment or box 
spreaders for this construction. The finish courses for temporary pavements shall be placed with 
a finishing machine. 

229 .17 .1. In lieu of roller and density requirements, mixtures used for surfacing 
medians and similar areas, shoulders adjacent to rigid pavement, shoulders adjacent to resurfaced 
rigid pavement, and temporary by-passes to be maintained at the expense of the Contractor shall 
be thoroughly compacted by at least three complete coverages over the entire area, with a 
tandem-type steel wheel roller weighing not less than 10 tons. The rolling shall be performed at 

229-25 



the proper time intervals and shall be continued until there is no visible evidence of further 
consolidation. 

229.18. 
bonded. 

Joints. Longitudinal and transverse joints shall be carefully made and well 

229.18.1. Transverse Joints. Transverse joints shall be formed in accordance with 
standard drawings that will produce a dense, vertical section for use when laying is resumed. 
The joint formed when the fresh mixture is placed shall be dense, well sealed, and the grade, 
line, and surface texture of the succeeding surface shall conform to that of the joined surface. 
The vertical face of transverse joint shall be painted with a light coating of asphaltic material. 
Hand manipulation of the mixture shall be minimized to avoid unsightly texture. 

229.18.2. Longitudinal Joints. Longitudinal joints shall be formed by the use of an 
edging plate fixed on both sides of the finishing machine. These plates shall be adjustable and 
the outside plate shall be set at an angle of approximately 45 degrees with the surface of the 
roadbed and in a position that will lightly compact the mixture. The inside plate, or that placing 
material for the longitudinal joint, shall be normal to the roadbed. When placing the first lane, if 
the mixture at the longitudinal joint tends to slump, it shall be set up to a vertical edge by light 
compaction with the back of the rake. Care shall be taken to obtain a well bonded and sealed 
longitudinal joint by placing the hot mixture in a manner ensuring maximum compaction at this 
joint. A light coating of asphaltic material shall be applied to the exposed edge before the joint is 
made. Irregularities in the outside edge aligmp.ent shall be corrected by removing or adding 
mixture before the surface is compacted. Irregularities in the outside edge alignment shall be 
corrected by removing or adding mixture before the surface is compacted. No additional 
payment beyond the unit prices bid for asphaltic materials will be made for compliance with this 
requirement. 

229.18.2.l. The longitudinal joint in any layer shall offset that in the layer 
immediately below by approximately 6 in.; however, the joints in the completed surfacing shall 
be at the lane lines of the travel way, when field conditions permit. 

229.18.3. Required Butt Joint. Butt joints shall be constrncted in accordance with 
Section 222. 

229.19. Surface Tolerance. The surface of each layer shall be substantially free 
from waves or irregularities. On arterial roadways and collector streets, the final surface ( except 
on medians and similar areas, shoulders adjacent to rigid pavement, and temporary bypasses) 
shall not vary from a 10 ft. straightedge, applied parallel to the centerline, by more than 1 /8 in. 
At transverse constrnction joints, surface tolerances shall not vary from the 10 ft. straightedge by 
more than 1/4 in. 

229.19.1. Surface irregularities in the final lift shall be addressed immediately and 
corrected in the final rolling process. Should the Contractor fail to pave within the required 
tolerances, the operation will be halted. If surface irregularities still exist when the temperature 
of the asphalt drops below that which is required to roll the pavement in a workable state, the 
affected pavement shall be removed and replaced to a depth of 1 1/4 in. or treated by other 
methods as directed by the Engineer. 
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229 .19 .2. On residential streets, testing in accordance to Section 229 .19 will be 
performed, except that surface variations exceeding 1/2 in. in 10 ft. will be marked for removal. 

229.20. Testing Pavement. At least one in situ density test shall be conducted per 
300 linear feet of street pavement, and four 4" diameter core samples shall be taken per 500 
linear feet of street pavement for the determination of the average pavement thickness. The 
finished courses shall have the nominal thickness shown on the plans. Tests will be made to 
ensure that each course is being constructed of proper thickness, composition and density. The 
Contractor shall cut samples from any layer of the compacted mixture at locations designated by 
the Engineer. The samples shall be cut and delivered to an independent testing laboratory 
acceptable to the Engineer. If the sample is not cut and delivered as stated, the asphalt laydown 
operation shall be suspended until the samples are cut and delivered to the laboratory. Ice may 
be used to cool the pavement immediately prior to sawing or coring the samples. Samples may 
be obtained by either sawing with a power saw or by drilling 4 in. diameter cores. Each sawed 
sample shall consist of a single piece of the pavement of the size designated by the Engineer, but 
no larger than twelve (12) inches square. The samples (four cores or one sawed) shall be 
identified with the following information: 

a. Project Name and Number 
b. Mix Type and Street Name 
c. Time and date sampled 
d. Street Address or Station and Offset 
e. Project Resident/ Inspector Name 

Test results shall be available within twenty-four (24) hours ( one work day) of delivery to 
the laboratory. 

229 .20.1. Density Sample. If cores are used for density determination, a set of four 
cores are required. At least one set of samples will be taken for each day's production. All 
samples, whether sawed or cored, shall consist of an undisturbed portion of the compacted 
mixture. The cores shall consist of the full depth of the lift or layer to be tested. Density tests, 
either cores or nuclear reading, shall be taken in each lane being paved, every 300 ft. Cores used 
to establish a nuclear correction factor shall be taken in a number designated by the Engineer and 
each four cores or fraction thereof shall be considered a sample. The Contractor shall coordinate 
this work in a manner that traffic shall be prohibited from traveling on the pavement until after 
the nuclear test pattern has been performed and that area is cored and the pavement is repaired. 
Initial nuclear test results, without a correlation with cores, does not imply acceptance by the 
City. The nuclear gauge needs to be correlated to core densities that are taken from the same 
location as was the nuclear gauge tested. This should be done for each different mix that might 
be used. 

229.20.2. The surface from which samples have been taken shall be restored by the 
Contractor with the mixture then being produced at the time the cores are taken. If paving has 
been completed, the Contractor shall immediately restore the surface from which samples have 
been taken with an approved commercial mixture acceptable to the Engineer. 
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229.20.3. Payment for coring and sawing shall be included in the Contractor's unit 
price for paving. Costs for Traffic Control while performing the coring and sawing operation 
shall be included in other items. 

229.21. Genera! Requirements. 

229 .21.1. Sequence of Operations. To reduce inconvenience to the traveling public 
during widening or surfacing, the Contractor will not be pem1itted to place any final surface 
course until the base widening, the leveling course, and the binder course have been completed 
throughout the entire combination of sections, unless otherwise authorized by the Engineer. The 
proper condition of the base widening, the leveling course, and the binder course, at the time of 
placing the surface course, shall be the Contractor's responsibility. 

229.21.2. Traffic Striping. If the Contractor's work has obliterated the existing 
traffic striping on resurfacing projects open to through traffic, and the surface course has not 
been completed at the time work is suspended for any extended period, temporary striping will 
be placed by the Contractor when necessary in the judgment of the Engineer. Any temporary 
striping and residue shall be removed prior to placing the next lift. 

229.22. Surfaced Approaches. At locations designated in the Contract or as 
directed by the Engineer, approaches are to be tacked in accordance with Section 223 and 
surfaced with bituminous pavement. The asphaltic surface shall be placed in accordance with 
details shown on the typical section or as directed by the Engineer. No direct payment will be 
made for any work required to condition and prepare the subgrade on the approaches. 

229.23. Filling Drain Basins. If shown on the plans or designated by the Engineer, 
existing drain basins shall be filled to the top of the lip with plant mix bituminous base course 
from the pavement edge to the edge of the shoulder. No direct payment will be made for any 
difficulty or delay occasioned by this requirement. 

229.24. Pavement Repairs (Blow-ups). A blow-up will be considered that area 
where excessive expansion has resulted in distress to the existing pavement. Blow-ups occurring 
prior to the application of the tack coat on the existing surface will generally be repaired by the 
City. Blow-ups occurring after the application of the tack coat shall be repaired by the 
Contractor by removing the distressed concrete and subgrade, and replacing with asphaltic 
concrete mixture full depth, thoroughly compacted. 

229.25. Method of Measurement. The weight of the mixture will be determined 
from the batch weights when a batch-type plant is used; and will be detem1ined by weighing 
each truck load when other types of plants are used. 

229.26. Basis of Payment. 

229 .26.1. Due to possible variations in the specific gravity of the aggregates, the 
tonnage used may vary from the proposal quantities and no adjustment in Contract unit price will 
be made because of such variation. 
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229.26.2. Payment for P~vement Repairs (Rlow-ups). Payment for removing and 
disposing of the broken concrete and for preparing subgrade will be made as provided in 
Contract bid items. Payment for furnishing, placing, and compacting the asphaltic concrete 
replacement material will be at the Contract unit bid price for the mixture used. 

229.26.3. The accepted quantities of asphaltic concrete will be paid for at the unit 
bid price, to the nearest ton, for each of the pay items included in the Contract. The quantity of 
SP 125 material used in the wedging or leveling course will not be paid for as a separate bid item, 
but will be paid for at the unit bid price for the pay item shown as SP 125 asphaltic concrete. 

229.26.4. Compensation for Thickness Deficiencies. In new construction, cores 
shall be cut to determine pavement thickness. The drilling of cores for thickness in irregular 
placement areas or thicknesses, or on projects involving less than 1000 tons of each SP mixture 
specified, may be waived by the Engineer. If any core measurement is less than the thickness 
indicated in the plans, penalties shall be assessed in accordance with the following schedule: 

Deficiency in Thickness Deduction, in Unit Price Per Ton 
0.00 to 0.20 in. None 
Over 0.20 to 0.40 in. 20% Reduction 
Over O .40 to O. 60 in. 60% Reduction 
Over 0.60 in. 100% Reduction 

For privately built public roads, pavement with a thickness deficiency of over 0.25 in. 
shall be milled and overlaid to bring the pavement to the correct thickness. If the correct 
thickness cannot be achieved, the Engineer shall review the deficiency and determine a remedy. 
All core drilling and patching shall be the responsibility of the Contractor. 

229 .26.4.1. Pavement Thickness. Cores will be taken for each completed course. Lift 
thickness may be determined by the average thickness of cores taken for density measurements. 
For the purpose of determining the constructed thickness of full depth pavement, cores shall be 
taken at random intervals in each traffic lane at the rate of 1 core per 1000 feet or increment 
thereof, or at any other locations as may be determined by the Engineer and measured in 
accordance with AASHTO T 148. In addition, cores will be taken at all locations where 
thickness measurements taken during the course of construction indicate a thickness deficiency 
sufficient to justify a deduction from the Contract unit bid price, or at any other locations as may 
be determined by the Engineer. When the measurement of any core is deficient in excess of 0.20 
in. from the plan thickness, additional cores will be taken at 500 ft. intervals parallel to centerline 
ahead and back of the affected location until the extent of the deficiency has been determined. 
The in-place unit weight of the core sample will be used to compute the tonnage of each SP 
mixture specified in the affected area subject to deduction. 

229.26.5. Compensation for Density Deficiencies. Pavement shall be tested in 
accordance to Section 229.12.18.1.4 and/or 229.20.1. Density values for each lift of asphaltic 
concrete will be detem1ined. Pavement, which is not compacted to the desired density 
requirement specified, shall be removed and replaced. If in the judgment of the Engineer the 
inadequately compacted pavement would not seriously impair traffic service, penalties may be 
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assessed for inadequate density results in lieu of the removal and replacement of pavement. 
Penalties wili be assessed at the Engineer's option in accordance to Section 229.26.6. 

229.26.6. Full Depth Superpave Asphaltic Concrete Construction and Asphaltic 
Overlays. At the Engineer's option, penalties for inadequate compaction will be assessed as 
follows: 

Compaction Results 
(Percent of Field Determined 
Maximum Specific Gravity, Gmm) Deduction in Unit Price per Ton 
97.1 % or above .............................. 100% Reduction or Remove and Replace 
96.l to 97.0o/o ........................................................................... 25% Reduction 
91.5 to 96.0~'o ............................................................................. No Deduction 
90.6 to 91.4% ............................................................................ 5% Reduction 
89.5 to 90.5% ........................................................................... 25% Reduction 
89.4% and below ............................ 100% Reduction or Remove and Replace 

Penalties will be assessed at 500 ft. intervals. These penalties may be waived for wedge 
and leveling courses if the Engineer determines that proper compaction may not be achieved due 
to irregular placement areas or thicknesses. 

For privately built public roads, pavement with a density above 96.1 % or below 90.5% 
shall be removed and replaced to bring the pavement to the correct density. 

229.26.7. The quantities, complete in place and accepted, will be paid for at the 
applicable Contract unit price, which payment shall be full compensation for preparation of 
subgrade, furnishing, hauling and placing all materials, compaction, equipment, tools, labor and 
work incidental thereto. Payment will be made under: 

Item No. 229.1. Test Strip, per ton or square yard. 
Item No. 229.2. SP90 Asphaltic Concrete, per ton or square yard. 
Item No. 229.3. SP125(LP)(LS) Asphaltic Concrete, per ton or square yard. 
Item No. 229.4. SP190 Asphaltic Concrete, per ton or square yard. 
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PORTLAND CEMENT CONCRETE 

230.1. Description. Portland cement concrete shall consist of a mixture of Portland 
cement, fine aggregate, coarse aggregate, and water combined in the proportions specified for the 
various classes of concrete. Admixtures for the purpose of entraining air, retarding or 
accelerating the set, tinting and other purposes may be added as specifically required or 
permitted. 

Section 230 addresses Portland cement concrete to be used for used for pavement, curb and 
gutter, sidewalk, steps, and driveways. Section 250 addresses Portland cement concrete used for 
drainage structures, retaining walls, and any special concrete structures. 

230.2. Materials. 

Portland cement concrete shall conform to the requirements of the current MoDOT's 
Missouri Standard Specifications for Highway Construction, Section 501 and all other sections 
as referenced in the MoDOT Standard Specifications for Highway Construction unless otherwise 
specified by the Engineer. 

230.3. Mixing. The concrete may be mixed on the site as in case of a paving machine 
mixed, at a central mixing plant, or mixed in transit. In all cases the concrete shall be agitated 
and mixed until there is a uniform distribution of the materials and shall be discharged 
completely before the mixer is recharged. 

230.3 .1. In the case ofready-mix concrete, the concrete shall be discharged within 
sixty (60) minutes and the time required between start and completion of discharge shall not 
exceed fifteen (15) minutes. If the length of time is greater than sixty (60) minutes, the load of 
concrete shall be rejected at the expense of the Contractor. The ready-mix concrete shall be 
mixed and delivered in accordance with the requirements set forth in standard specification for 
ready-mix concrete ASTM C 94. 

230.3.2. Ready-mix concrete shall be produced by a plant which has been approved 
by the Missouri Department of Transportation and the Engineer. 

230.4. Inspection and Tests. 

230.4.1. All materials shall be subject to inspection by the Engineer at all times. 

230.4.2. The strength of the concrete shall be tested by either the standard 
compression test as designated by ASTM Specification C 39-49 or the concrete flexure test as 
designated by ASTM Specification C 78. 

The City will take samples of the concrete delivered to the job for making concrete tests and the 
testing of the specimens will be done at the City's expense. 
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Slump tests will be made by the City in accordance with ASTM Specifications C 143. Slumps 
shall not exceed the maximum designated for the class and use of the concrete. 

_A_ll equipn1ent and tools \vhich are used for material handling and perforn1ing all parts of the 
work must meet the approval of the Engineer. The equipment must be kept in full and good 
working order. 

230.4. Protection from Vandals. It will be the Contractor's responsibility to protect fresh 
concrete from vandals during the curing process. Any concrete damaged by vandals will be 
inspected by the Engineer and subject to removal if the Engineer judges the damage to create a 
safety hazard, or would accelerate deterioration of the concrete surface, or if the damage area is 
unsightiy and detracts from the overall aesthetics of the project. 
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~J,TTTON ?.11 

PORTLAND CEMENT CONCRETE PAVEMENT 

231.1. Work Included. This work shall consist of the construction of Portland cement 
concrete placed with or without reinforcement on a prepared subgrade. The type and dimensions 
of the pavement will be indicated by the typical section on the construction plans. 

231.2. Materials. Concrete used in the construction of Portland cement concrete 
pavement shall be MoDOT "Pavement" concrete, unless specified otherwise, and all materials, 
proportioning, air-entrainment, mixing, and transporting for Portland cement concrete shall be in 
accordance with MoDOT's Missouri Standard Specifications for Highway Construction and with 
Section 230, Portland Cement Concrete. 

Reinforcing steel shall conform to Section 238, Reinforcement for Portland Cement Concrete. 

Epoxy for bonding dowels shall be a two-part epoxy meeting the requirements of ASTM C881, 
Type IV and approved for below grade use. Product shall be Hilti HY150, Sikadur AnchorFix-3 
or 4, or approved equal. 

231.3. Sub grade and Base. 

231.3.1. The subgrade shall be graded, compacted and rolled to ensure maximum 
density to the exact cross section and elevations and shall be tested with an approved template 
before concreting. High areas shall be reduced to grade and low areas raised to grade with 
approved material compacted in place, as directed. Subgrade shall be proof rolled per Section 
205. 

231.3 .2. The base course shall be graded, compacted and rolled to ensure 
maximum density to the exact cross section and elevations and shall be tested with an approved 
template before concreting. High areas shall be reduced to grade and low areas raised to grade 
with approved material compacted in place, as directed. Base course shall be constructed per 
Section 212. 

231.4. Forms shall be of steel or of wood two (2) inches thick, dressed on the top and 
inside. Built up, battered, bent, twisted, broken or dirty forms shall not be used. Flexible forms 
may be used for curves of radii less than one hundred (100) feet. Forms shall be cleaned and 
oiled before use and shall be securely staked and braced and have rigid, tight connections at 
joints. Face forms are required when forming integral curbs. 

231.5. The concrete shall be placed with a minimum ofrehandling to avoid segregation. 
No concrete that has partially hardened or has been contaminated by foreign material shall be 
deposited on the work, nor shall re-tempered concrete be used. All concrete shall be thoroughly 
compacted by spading or vibrating to eliminate the voids. Care shall be exercised particularly at 
and about form and joints to avoid formation of voids or honeycombs and to prevent damage to 
joint installations. 

231.6. Expansion and contraction joints may be sawed or premoulded and shall be 
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installed as indicated, at right angles to the grade and length of the street unless shown othenvise 
on the plans. Sawed grooves shall have a depth of at least one-fourth (1/4) the thickness of the 
concrete and shall be filled with a bituminous joint sealing material. 

231.6.1. Premoulded Expansion Joints. Premoulded expansion joints shall he 
either polychloroprene elastomeric and conform to AASHTO M220 (ASTM D2628) or 
preformed expansion joint filler per AASHTO M213 (ASTM D 17 51 ). One ( 1) inch premoulded 
filler shall be installed as noted on the plans, and at all connections with existing concrete 
structures. Expansion joint materials shall be cut to the full depth of the pavement and integral 
curb cross section. The top of the expansion joint shall be scraped free of mortar. Expansion 
joints shall be installed at intervals not to exceed 500 feet whether shown on the drawings or not. 

231.6.2. Premoulded Contraction Joints. Premoulded contraction joints shall 
conform to AASHTO M213 (ASTM Dl 751). Contraction joints of one-eighth (1/8) inch pressed 
fiber material shall be installed at intervals of not more than twenty (20) feet. 

231.6.3. Longitudinal Joints. Joints between construction lanes shall not be keyed. 
Joints shall be doweled 

231.6.4. Construction Joints. Construction joints may be keyed or butt type and 
shall be located at the regular location of a contraction joint or not less than ten (10) feet from 
any other joint. Butt type joints shall have dowels on one (1) foot centers extending at least 
seven and a half (7 .5) inches into and out of the concrete. Construction joints shall be placed at 
the end of the day's work or wherever concrete placement is suspended for more than thirty (30) 
minutes. 

231.6.5. Transverse contraction joints of premoulded pressed fiber material, 
dimensions of which are shown on the drawings, shall be installed at intervals of not more than 
twenty (20) feet. 

2J 1.6.6. Dowel bars shall be used to transfer load across all expansion joints or in 
other locations as shown on the plans. The diameter and length of bars shall be as shown on the 
plans. Dowel bars shall be smooth round rail or billet steel bars placed as shown on the 
drawings, and shall be held in position exactly parallel to the surface and center line of the slab 
by a metal device that shall be left in the pavement. The use of stone, brick or other bulk 
material for supporting dowels or sleeves will not be permitted. One-half ( 1/2) of each bar shall 
be coated with basic lead sulphate, blue lead or red lead paint and with a heavy oil (not grease) to 
prevent bond. The painted and oiled end of the bar shall also be furnished with an approved 
paper or metal sleeve so designed as to provide a three-fourths (3/4) inch space at that end of the 
bar. 

Defom1ed dowel bars which are placed after the concrete has been placed shall be stuck 
while the concrete is still plastic. Alternatively, the bars may be drilled and epoxied. Smooth 
bars must be drilled and epoxied if not in place before concrete is placed. 

231.6.7. Sawed Joints. Sawed joints shall be provided at a maximum of twenty 
(20) foot intervals using a special concrete saw which has one or more circular blades at least 
one-eighth (1/8) inch thick. These may be reinforced abrasive blades or steel blades inlaid with 
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diamonds ( or other types that meet with the approval of the Engineer). In either case the blades 
shall be cooled and lubricated abundantly with cold water. The joints must be cut within twelve 
(12) hours of placing concrete, before shrinkage stresses have caused the formation of early 
cracks. 

231.6.8. Joint Filler. After the pavement has been properly cured, all open joints 
including expansion joints, construction joints, and longitudinal joints, shall be cleaned, primed 
with a light grade of cut-back asphalt, and poured full of an approved hot poured joint sealing 
compound. The joint sealing compound shall be either polymeric asphalt based (AASHTO 
M301, ASTM D3405) or elastomeric-type (AASHTO M282, ASTM D3406), heated and applied 
in strict accordance with instructions of the manufacturer. Joints must be thoroughly clean and 
dry immediately before seal is poured and sealing compound shall be poured so that the joint is 
filled to the level of the adjacent concrete surfaces. 

231. 7. If the Contractor desires to use a concrete paving machine, the paving machine 
must be checked and inspected by the Engineer before work begins. Paving machine shall be 
capable of consolidating and finishing the concrete. Hand finishing shall be provided as needed 
to provide a quality finished product meeting these specifications. The paving machine may at 
no time be operated on the finished concrete or on the base which is to be paved, unless 
permission is granted by the Engineer. 

231.8. The temperature of the concrete shall be between sixty and ninety degrees 
Fahrenheit (60° - 90° F.) when placed in the forms. 

231.9. Cold Weather Construction. Cold weather construction shall comply with ACI 
306 - Cold Weather Concreting in addition to these specifications. Concreting shall be 
discontinued when the temperature falls below forty degrees Fahrenheit ( 40°F.) unless the 
aggregates or the water are heated to produce the temperatures in Section 231.8 above. 
However, the Engineer may require that no concrete be poured when in his opinion the concrete 
might become damaged from freezing due to subsequent falling of the temperature. 

a. Mixing water shall be heated to a maximum of one hundred and fifty degrees 
Fahrenheit (150° F.). 

b. Aggregates shall be heated until free of all ice and frost. 

c. All covering and heating equipment shall be on hand and approved by the 
Engineer before any concrete is placed. 

d. The use of a non-chloride accelerator shall be used only with the consent of the 
Engineer. 

When the concrete is placed during cold weather there must be means to protect the concrete. 
This will be done by applying concrete blankets to protect the concrete from freezing, or other 
approved methods. Such protection shall be continued for at least seven (7) days unless directed 
otherwise by the Engineer. 

In no case may the concrete be placed on a frozen subgrade. The pavement shall not be opened 
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to traffic or the Contractor's equipment until ordered by the Engineer. Concrete injured by frost 
action shall be removed and replaced at the Contractor's expense. 

In no case may concrete be poured when the air temperature is thirty-two degrees Fahrenheit 
(32° F.) and below. 

231.10. Hot Weather Construction. Hot weather concrete construction shall 
comply with ACI 305 - Hot Weather Concreting. 

23 i. ii. Placing and Finishing Concrete. 

231.11.1. Concrete shall be placed in successive batches over the entire width 
hPtwPen sirle fnrm". Do not place concrete around manholes or other structures until they are at 
proper grade, alignment, and cross slope. Concrete shall be consolidated by use of vibrating 
units operating in the concrete. Unless vibrating apparatus is such that the full width of concrete 
is consolidated in a single passage, a definite system or pattern shall be used in the operation of 
the vibrator so the full width of concrete in each linear foot of lane will receive adequate and 
uniform consolidation. The system and methods of vibrating shall be subject to approval of the 
Engineer. Vibrating equipment shall, under no circumstances, be used as a tool for moving 
concrete laterally on the grade. Care shall be taken in discharging concrete to avoid segregation. 
Concrete shail be thoroughly vibrated along the forms or sides and along expansion and key type 
longitudinal joints by means of a small approved hand-type mechanical vibrator. Care shall be 
taken that the vibrator does not penetrate the subgrade or dislodge or remove the joints. 
Concrete shall not extrude below forms. Mixers and trucks used for transport are permitted to 
discharge concrete by chute or dump directly onto subgrade or prepared base provided 
underlying material is not damaged or distorted. Honeycomb in concrete base, pavement edge, 
or curb may be cause for rejection of concrete. 

? 11 . 1 1 . ? . The concrete shall be brought to the proper section by means of a 
mechanical finishing machine, a vibrating screed or by an approved type of strike-off board. If a 
strike-off board is used, it shall be constructed of a material that will not warp, shrink or sag and 
shall weigh not less than ten (10) pounds per lineal foot. The strike-off board shall be used as a 
tamping template, if other equipment is not provided for this purpose, with an up and down 
motion while being propelled forward manually. Any of the above devices, if used, shall be 
adjusted to the exact crown of the pavement. All surfaces shall be consolidated and floated after 
strike-off prior to final surface finish. 

The surface shall be checked with a straight edge not less than ten (I 0) feet in length, 
mounted on long handles and any low spots filled in and high spots removed. All disturbed 
places shall be refloated. The pavement shall not vary more than one-eighth (1/8) inch from a 
ten ( 10) foot straight edge laid parallel to the center line. Contractor shall check the surface 
immediately behind paving operations to coITect surface while concrete is still plastic. 

The final finishing operation for streets shall be a broom finish, bridge decks shall be 
combed. The surface of the pavement shall be of uniform texture and to proper grade and cross 
section. If the Contractor has elected to use the mechanical brooming method and the results are 
not satisfactory, the Engineer may require that the hand brooming method be used. 
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a. Hand Brooming. After surface irregularities have been removed, the surface of 
the concrete shall be given a broom finish. Approved steel or fiber brooms of not 
less than eighteen (18) inches wide, shall be drawn across the surface from the 
center line towards each side, with the broom held perpendicular to the surface, 
one stroke of the broom per width of broom, slightly overlapping adjacent strokes. 
The corrugations resulting from the broom operation shall be uniform in 
appearance and not more than one-sixteenth (1/16) inch in depth. Brooming shall 
be completed before the concrete is in such condition that it will be torn or unduly 
roughened and before the concrete has obtained its initial set. 

b. Mechanical Brooming. A machine capable of producing a finished surface 
similar to that required for hand brooming may be used for the final finishing of 
the pavement surface. 

c. Combing. A wire comb shall be no less than 10 feet long with a single line of 
wires exposed to a length of approximately 4 inches. The wire shall be blue 
tempered and polished spring steel with nominal dimensions of 0.028 inch thick 
and 0.100 to 0.125 inch wide. The wires shall be spaced to provide 1/2-inch clear 
space between wires and securely mounted in a rigid head. Except for concrete 
finished by hand methods, the wire comb shall be mechanically operated and 
capable of covering the full width of slab in a single pass, at a uniform speed and 
at a uniform depth. Final approval of the wire comb will be based on satisfactory 
performance during actual use. Successive passes of the comb shall be 
overlapped the minimum necessary to attain a continuously textured surface. The 
surface texture produced shall have an average texture depth of approximately 
0.125 inch. Small or irregular areas, or areas not suitable for machine texturing 
when adjacent surrounding concrete is ready for texturing, may be textured with a 
hand operated device producing a textured surface equivalent to that required for 
machine combing. 

The Contractor will be held responsible for the correct alignment, grade and contour specified. 
Any spots higher than one-eighth (1/8) inch in ten (10) feet, for concrete pavement shall be 
ground to the required surface by the Contractor at his own expense. 

All exposed edges of the concrete at joints, other than sawed joints, and back of curb shall be 
finished with an edging tool of one-fourth (1/4) inch radius. 

231.12. Diamond Grinding. Grind the riding surface to reduce or eliminate the 
irregularities. Use a self-propelled grinding machine with diamond blades mounted on a multi
blade arbor. A void using equipment that causes excessive ravels, aggregate fractures, or spalls. 
Provide uniform texture the full width of the lane. Transverse grooving will not be required. 

Use vacuum equipment or other continuous methods to remove grinding slurry and 
residue. Prevent the grinding slurry from flowing across lanes being used by traffic. After 
corrections have been made to the riding surface, test the pavement for smoothness using the 
same technique used to detem1ine smoothness originally. 

Where smoothness is determined through the use of a profilograph, run two traces in each 
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lane that has been corrected. Run one trace three feet ( one meter) from the longitudinal joint 
between the lanes, and another trace three feet ( one meter) from the shoulder or curb edge of the 
lane. Assure that the profilograph testing and evaluation is preformed by a trained and certified 
operator. Within two days after the corrections to the riding surface are made, furnish the 
Engineer with the profilogram and its evaluation. 

Evaluate the profilogram of the corrected riding surface in 250 ft. sections per lane. The 
required profile index per trace is 15 inches per mile. Perform additional grinding as required to 
attain the required profile index. Correct all deviations (in excess of Yi inch in a length 
of 25 feet) within each section regardless of the profile index value. 

231.13. Integral Curb. Integral curb shall be constructed at each side of the 
pavement conforming to the dimensions and design as shown on plans and shail be constrncted 
of the same concrete as the pavement. 

The curb shall be placed immediately after all pavement finishing operations but before 
the concrete has taken its initial set. The time elapsing between placing the pavement and 
placing the curb shall not be more than forty-five (45) minutes. A thorough bond shall be 
obtained between the pavement and curb; if necessary the pavement shall be roughened by a 
trowel or wire brush. After the concrete has been placed in the curb form, it shall be vibrated, 
spudded or tamped to ensure sufficient density to prevent honeycomb. When the concrete has 
sufficiently set, the face forms shall be removed and the curb finished to proper alignment, grade 
and cross section by troweling and floating with properly shaped tools. No plastering with grout 
will be permitted. The final finish shall be made by brushing transversely from bottom to top. 

All transverse joints in the pavement shall be matched evenly and through the curb and 
shall conform to the shape of the curb. Finished surface of curb and gutter shall be checked for 
no more than V,i" deviation in 10 feet via straightedge and corrected as necessary. Gutter shall be 
checked with a 4' carpenter's level v.rhile concrete is still plastic. 

231.14. Curing. After the concrete has been finally finished and the water has left 
the surface, the exposed surface shall be sprayed with a transparent membrane solution meeting 
the requirements of AASHTO Ml48 Type 2. The curing material shall be appiied in strict 
accordance with the manufacturer's recommendations and as directed by the Engineer. If rain 
falls on the newly coated pavement before the film has dried sufficiently to resist damage, or if 
the film is damaged in any other way, the Contractor will be required to apply additional curing 
material to the affected portions. Application shall be by a pressure spray at a uniform rate not to 
exceed two hundred (200) square feet of surface per gallon of spray. If hairline cracking 
develops before the membrane can be applied, the concrete shall be initially cured with wet 
burlap before the membrane is applied. After the side forms are removed the sides shall be 
sprayed with the curing compound. 

231.15. Backfilling Slab Edges and Curbs. A minimum of 24 hours shall elapse 
before forn1s are removed and 5 days shall elapse or the concrete must have attained 75% of its 
28 day compressive strength before pavement is backfilled unless otherwise approved by the 
Engineer. Backfill shall be accomplished in accordance with Section 201 entitled "Excavation 
and Embankment." The Contractor shall be responsible for the repair of any existing street 
pavement damaged by the construction to the satisfaction of the Engineer. Before the pavement 
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is opened to traffic or the work accepted, the area outside the slab edge or back of the curb shall 
be backfilled with selected earth approved by the Engineer, thoroughly compacted in layers not 
exceeding six (6) inches in depth and neatly graded off flush with the slab or top of the curb or as 
shown on the plans. 

231.16. Opening to Traffic. The concrete pavement may not be opened to low 
volume, light construction traffic until five (5) full days have passed since the concrete was 
placed unless otherwise directed by the Engineer. Base and pavement shall not be opened to all 
types of traffic until concrete has attained a compressive strength of 3,500 psi and all sawed 
joints that have opened more than W' are sealed. Pavement shall be broom clean prior to 
opening to traffic. 

231.17. Protection. As soon as the placing of concrete begins, the Contractor shall 
provide means for completely protecting the pavement from any and all damage or marring of 
the surface. Protect the concrete from rain. Barricades, lights and signals shall be provided as 
needed. At all places where it is necessary to maintain public or private crossing over the 
pavement the Contractor shall at his own expense provide and maintain bridges or other devices 
that will prevent the damage or marring of the concrete. 

231.18. Repairing Defects. Defects shall be repaired per Section 239. 

231.19. Inspection and Testing. Inspection and testing shall be performed in 
accordance with Section 230.4. Concrete for pavement shall have a slump of two (2) to four ( 4) 
inches when using ready-mix concrete and one (1) to three (3) inches when using a concrete 
paving machine. Concrete used for paving shall have a minimum average compressive strength 
of 4,000 psi at twenty-eight (28) days and a minimum average flexural strength of 550 psi. At 
least one set of three (3) test cylinders for each 250 feet of street lane but not less than one set for 
any one day's operations shall be reserved for testing. The making, curing, and handling of each 
test specimen shall be in accordance with ASTM C31. Each set of concrete cylinders shall be 
tested as follows: 

One cylinder shall be broken to determine 7-day strength 
One cylinder shall be broken at 28-days to detem1ine ultimate strength 
One cylinder shall be held and not tested unless the 28-day average strength is 
below the specified strength or unless otherwise directed by the Engineer. 

Unacceptable concrete shall be removed and replaced or repaired to the satisfaction of the 
Engineer at the Contractor's expense. 

231.20. Basis of Payment. Portland cement concrete pavement will be paid for at 
the Contract price per square yard for Portland cement concrete pavement in place, which price 
includes preparation of subgrade, backfilling of curbs, all materials, all equipment, tools, labor 
and work incidental thereto. Payment will be retained for any pavement with defects. Defects 
shall be repaired per Section 239. Payment will be made under: 

Item No. 231.1. Portland cement concrete pavement, per square yard 
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CONCRETE CURB AND GUTTER 

232.1. Description. Concrete curb and gutter shall consist of Portland cement concrete, 
placed with or without reinforcement on a prepared subgrade. The type and dimensions shall be 
as shown on the construction plans. Generally curbing is to be placed prior to final placement of 
pavement or sidewalk. See section 231 for integral concrete curb. 

232.2. Materials. Concrete used in the construction of curb and gutter shall be MoDOT 
"Pavement" concrete, unless otherwise specified; and all materials, proportioning, air-entraining, 
mixing, and transporting for Portland cement concrete shall be in accordance with MoDOT's 
Missouri Standard Specifications for Highway Construction and with Section 230, Portland 
Cement Concrete. Reinforcing steel shall conform to Section 238, Reinforcement for Portland 
Cement Concrete. 

232.3. Removals. Remove existing curbing to nearest contraction or expansion joint, or 
with approval of Engineer, curb may be sawn such that no free section is less than 5' long and 
curbing is sawed a minimum of 2" below any exposed surface or sufficiently to prevent 
disturbance of adjacent structures or slabs. The adjacent pavement shall be removed at least 18" 
wide for construction of new curb. The pavement may be sawed at the edge of the curb if the 
edge of pavement is not raveled by sawing and that when the curb is placed the transition from 
the pavement to curb is smooth, neat, and workmanlike. 

232.3. Subgrade. The subgrade shall be graded, compacted and rolled to ensure 
maximum density to the exact cross section and elevations shown on the plans. The subgrade 
shall be moistened in advance of depositing concrete, but shall not be muddy or excessively wet. 

232.4. Forms. The forms for this work shall be metal or wood of full depth of the 
concrete, straight, free from warp and of sufficient rigidity to prevent distortion due to the 
pressure of the concrete and other loads incidental to the construction operations. The forms 
shall be substantial and unyielding and shall be so designed that the finished concrete will 
conform to the proper dimensions and contours. Forms shall be set and maintained true to the 
line designated until the concrete is sufficiently hardened. Forms shall be designed to permit 
their removal without damage to the concrete. Forms shall not vary from true line and grade by 
more than 1/8" in 1 O'. Forms shall be thoroughly cleaned and oiled with a form release agent 
before concrete is placed. Forms shall be joined neatly and tightly for a distance of at least one 
hundred (100) feet in advance of the point of placing concrete. Face fom1s will be used with all 
curbs and are to have a height equal to or greater than the height of the curb face being formed. 

A slip-form curb machine may be used in lieu of forms. The machine must be equipped 
with mechanical internal vibrators and be capable of placing curb to the correct cross section, 
line and grade within allowable tolerances. 

232.5. Mixing, Handling and Placing, Finishing and Curing Concrete. The mixing, 
handling and placing, finishing and curing of concrete for curb and gutter shall be in accordance 
with the appropriate requirements as designated under Section 231, Portland Cement Concrete 
Pavement, unless otherwise specifically designated. 
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Concrete curb and gutter shall be constructed in sections having a unifom1 length of ten 
(10) feet maximum. The length of a single section may be reduced to a minimum of five (5) feet 
where necessary for closure. Expansion joints shall be provided at intervals of ninety (90) feet. 
All joints in concrete curb and gutter shall receive joint filler in accordance with Section 231.6.8 
of these specifications. Expansion joints shall use I" thick preformed joint filler in a single piece 
cut to the correct curb section. The face and top of the curb and gutter shall be floated smooth 
and the edges shall be tooled to a 1/,i'' radius as shown in typical section. Joints shall be at a right 
angle to curbing and shall be true and plumb. Contraction joints for curbs on asphalt streets shall 
be spaced at intervals of not less than IO feet or more than 15 feet. Contraction joints shall 
extend through the entire curb section from the top of curb to a depth 2 inches below pavement 
surface. 

232.6. Backfill. After the concrete has set sufficiently, as determined by the Engineer, 
the back of curbs shall be back-filled to the required elevation with suitable material which shal! 
be compacted in layers of not more than six ( 6) inches until firm and solid. 

232.7. Inspection and Tests. Inspection and testing shall be performed in accordance 
with the requirements of Section 230.4, Concrete for Concrete Curb and Gutter, shall have a 
slump of two (2) to four ( 4) inches. 

232.8. Basis of Payment. Excavation for concrete curb and gutter will be paid for at the 
Contract unit price per cubic yard for common excavation, under Section 20 I Excavation and 
Embankment with the exception of backfill and will be measured to the pay lines indicated on 
the Contract drawings. 

Concrete curb and gutter will be paid for at the Contract unit price per lineal foot for 
concrete curb and gutter complete in place, which price will include all materials, forms, 
equipment, tools, labor and work incidental thereto. Payment will be made under: 

Item 232. Concrete curb and gutter, per linear foot. 
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SECTION 234 

CONCRETE SIDEWALKS 

234.1. Description. Concrete sidewalks shall be constructed to the line, grade and 
dimensions shown on the plans or as established by the Engineer. Unless otherwise specifically 
designated, concrete sidewalks shall have a width of five (5) feet and a depth of four ( 4) inches, 
except that at driveways or other points designated on the plans, the depth shall be increased to 
six (6) inches. 

232.2. Concrete. Concrete used in the construction of sidewalks shall be MoDOT 
"Pavement" concrete as specified in MoDOT's Missouri Standard Specifications for Highway 
Construction and with Section 230, Portland Cement Concrete, with the additional requirement 
that the amount of chert in crushed limestone aggregate shall not exceed two percent (2%) by 
weight. All materials, proportioning, air-entraining, mixing, and transporting for concrete shall 
be in accordance with Section 230. 

234.3. Detectable Warnings. Truncated Domes are required standardized surface 
features built in or applied to walking surfaces on sidewalks or ramps to warn visually impaired 
people of hazards on a circulation path. Those hazards include, but are not limited to interfaces 
between sidewalks and areas where moving vehicles may be present. 

a. Dimensions. Detectable warnings shall consist of raised truncated domes with a 
0.9 inch nominal diameter, a nominal 0.2 inch height, and a nominal center to center 
spacing between 1.6 in. and 2.4 in. They shall extend across the full walking surface of 
the walk or ramp, and shall be 2 feet long in the direction of pedestrian travel. 

b. Materials. The material used to provide contrast shall be an integral part of the 
walking surface. Detectable warning plates are to be 24"x36", 24"x48", or 24"x60" and 
Colonial or Brick Red (Federal Color No. 20109) in color. Detectable Warning tile to be 
ADA Solutions Part number 2436REPBR, 2448REPBR, or 2460REPBR or approved 
equal. In situations that detectable warnings are to be placed around a radius the 
detectable warning tile to be ADA Solutions Part number 24RADREPBR or approved 
equal. Stamped concrete is not acceptable. 

1. Detectable warnings are to meet ADA and State requirements and meet 
dynamic vehicle loading, AASHTO HS20-44 wheel load test 
requirements. 

2. Detectable warning must be a minimum Yi'' thick or have a perimeter 
flange at least 5/8" thick. 

3. Bolts shall be stainless steel, minimum 3/8" diameter and bolt caps shall 
be provided. 

4. Embeds shall be galvanized steel, stainless steel or approved equal. 

c. Installation. 
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1. The physical characteristics of the concrete shall be consistent with the 
Contract specifications while maintaining a slump range of 2-4 inches to 
permit solid placement of the cast in place detectable warning tiles. An 
overly wet mix will cause the tile to float. Under these conditions, 
suitable weights such as 2 concrete blocks or sandbags (25 lb) shall be 
placed on each tile. 

2. A four foot long level, 25 lb. weights, and a large non-marring rnbber 
mallet are specific to the installation of the cast in place tile system. 

3. The factory-installed plastic sheeting must remain in place during the 
entire installation process to protect the finished surface of the tile. 

4. When preparing to set the tile, it is important that no concrete be removed 
in the area to accept the tile. It is imperative that the installation technique 
eliminates any air voids under the tile. Holes in the tile perimeter allow 
air to escape during the installation process. Concrete will flow through 
the large holes in each embedment flange on the underside of the tile. 
This will lock the tile solidly into the cured concrete. 

5. The concrete shall be poured and finished true and smooth to the required 
dimensions and slope prior to the tile placement. The tile shall be placed 
true and square to the curb edge in accordance with the Contract drawings. 
The cast in place detectable tile shall be tamped into the fresh concrete to 
ensure that the field level of the tile is flush to the adjacent concrete 
surface. The embedment process should not be accomplished by stepping 
on the tile as this may cause uneven setting which can result in air voids 
under the tile surface. 

234.4. Construction. 

a. Subgrade. Concrete sidewalks shall be constructed on a prepared smooth 
sub grade of unifom1 density. The sub grade shall be graded, compacted and rolled to 
ensure maximum density to the exact cross section and elevations and shall be tested with 
an approved template before concreting. Large boulders and ledge rock found in the 
subgrade shall be removed to a minimum depth of six (6) inches below the finished 
subgrade elevation and the space shall be backfilled with suitable material which shall be 
thoroughly compacted by rolling or tamping. The Contractor shall furnish a template and 
shall thoroughly check the subgrade prior to depositing concrete. 

b. Forms. The forms shall be of either metal or wood and shall be straight, free from 
warp, of sufficient strength to resist springing during construction, and of a height equal 
to the full depth of the sidewalk to be constructed. Wood forms shall have a minimum 
nominal thickness of two (2) inches. Metal forms shall be of a type approved by the 
Engineer. Flexible or curved fom1s of proper radius shall be furnished on curves. The 
forms shall be thoroughly cleaned, well oiled, securely staked, braced, and held to the 
required line and grade before any concrete is deposited. 
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234.5. Depositing Concrete. The concrete shall be deposited between the fon11S on 
moistened sub grade and shall be struck off and compacted to the required thickness. Concrete 
shall be compacted by internal vibrating equipment. 

234.6. Joints. Saw joints shall be spaced approximately at five (5) feet intervals, and 
shall be provided for the full width to a depth of one (1) to two (2) inches. Joints shall be sawn 
within twelve (12) hours of concrete placement after initial set and before shrinkage cracks 
occur. Tooled joints are not acceptable. 

Premoulded expansion joint material, one-half (1/2) inch thick, shall be installed in the sidewalk 
for its full depth wherever it meets another sidewalk, driveway, building, curb, lighting standard, 
fireplug, or other rigid object with the exception of curb inlets and junction boxes. Expansion 
joints shall be placed on all four ( 4) sides of the square formed by the intersection of two (2) 
sidewalks. When the sidewalk fills the space between the curb and a building or wall, an 
expansion joint shall be placed between the sidewalk and the curb and between the sidewalk and 
the building or wall. 

234.7. Finishing. After the concrete has been brought true to line and grade it shall be 
finished to a medium rough finish by use of a stiff broom or other approved method to produce 
an even, gritty texture. All edges shall be rounded with an edging tool to one-fourth (1/4) inch 
radius. 

234.8. Curing. Immediately after finishing, the sidewalk shall be cured in the same 
manner as required under Section 231. 

234.9. Hot and Cold Weather Concreting. Temperature of the concrete and hot and cold 
weather construction requirements shall be the same as specified in Section 231. 

234.10. Backfilling. After the concrete has sufficiently set, the form shall be removed 
and the space on each side of the walk shall be backfilled. The earth shall be compacted and 
graded in a manner satisfactory to the Engineer. 

234.11. Inspection and tests. Inspection and testing shall be performed in accordance 
with the requirements of Section 230.4. Concrete for concrete sidewalks shall have a slump of 
two (2) to four (4) inches. 

234.12. Basis of payment. Concrete sidewalks, complete in place and accepted, will be 
paid for at the Contract unit price per square foot, which payment shall be full compensation for 
furnishing, hauling and placing all materials including detectable warnings, preparing subgrade, 
forms and all joints, backfilling, equipment, tools, labor, and work incidental thereto. Payment 
will be made under: 

Item No. 234.1. 4" or 6" Concrete sidewalks, per square foot. 
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"Fl'TTON 13" 

CONCRETE STEPS 

235.1. Description. Concrete steps shall be constructed where shown on the plans and in 
accordance with the design and instruction of the Engineer. 

235.2. Materials. Concrete used in the construction of steps shall be Mo DOT 
"Pavement" concrete, and all materials, proportioning, air-entraining, mixing, and transporting 
for concrete shall be in accordance with MoDOT's Missouri Standard Specifications for 
Highway Construction and with Section 230, Portland Cement Concrete. Reinforcing steel shall 
conform to Section 238, Reinforcement for Portland Cement Concrete. 

235.3. Construction. 

a. Subgrade. Concrete steps shall be constructed on a prepared smooth subgrade of 
uniform density. Large boulders and ledge rock found in the subgrade shall be removed 
to a minimum depth of six (6) inches below the finished subgrade elevation and the space 
shall be backfilled with suitable material which shall be thoroughly compacted by rolling 
or tamping. The Contractor shall furnish a template and shall thoroughly check the 
subgrade prior to depositing concrete. 

b. Forms. The forms shall be of either metal or wood and shall be straight, free from 
warp, of sufficient strength to resist springing during construction, and of a height equal 
to the full depth of the steps to be constructed. Wood forms shall have a minimum 
thickness of two (2) inches. Metal form shall be of a type approved by the Engineer. 
Flexible or curved forms of proper radius shall be furnished on curves. The forms shall 
be thoroughly cleaned, well oiled, securely staked, braced, and held to the required line 
and grade before any concrete is deposited. 

c. Dimensions. If steps are constructed without construction plans, the steps shall be 
laid out so that between landings treads shall be uniform width and rises shall be uniform 
height without any irregularity. 

d. Hot and Cold Weather. Hot and cold weather placement shall be in conformance 
with Section 231. 

235.4. Depositing concrete. The concrete shall be deposited between the fom1s on the 
moistened subgrade and shall be struck off and compacted to the required thickness. It shall be 
tamped sufficiently to bring the mortar to the top surface, and the surface shall then receive a 
final broom finish unless otherwise directed by the Engineer. All edges shall be rounded with an 
edging tool to one-fourth (1/4) inch radius. 

Premoulded expansion joint material shall be installed for the full width and depth of the 
cross section where the steps abut sidewalks, curbs and other structures. 

Immediately after finishing, the steps shall be cured in the same manner as required under 
Section 23 l, Curing of Portland Cement Concrete Pavement. 

235-1 



235.5. Backfiliing. After the concrete has sufficiently set, the Contractor shall remove 
the forms and shall backfill the space on each side of the steps. The earth shall be compacted 
and graded in a manner satisfactory to the Engineer. 

235.6. Inspection and Tests. Inspection and testing shall be performed in accordance 
with the requirements of Section 230.4. Concrete for steps shall have a slump of two (2) to four 
(4) inches. 

235. 7. Method of Measurement. Tread area of steps in square feet, measured to the 
nearest square foot. 

235.8. Basis of Payment. Payment for concrete steps, including reinforcing steel as 
required, complete in place, including necessary excavation, all material, equipment, tools, labor 
and any work incidental thereto, will be considered as completely covered by the Contract price 
per square foot. Payment will be made under: 

Item No. 235.1.R. Concrete steps (reinforced), per square foot. 
Item No. 235.1.NR. Concrete steps (non-reinforced), per square foot. 
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SFrTTON 216 

PATCHING PORTLAND CEMENT CONCRETE PAVEMENT 

236.1. Description. Where noted on the plans, or as directed by the Engineer, the 
Contractor will be required to patch the existing Portland cement concrete pavement. 

236.2. Construction. After all pavement in the patch area has been removed as required, 
the subgrade shall be excavated to provide an under-cut approximately two (2) inches wide and 
two (2) inches deep. Should the subgrade be unstable, such undesirable material as may be 
encountered shall be excavated to a minimum depth of twelve (12) inches below the top of the 
finished concrete patch. The subgrade shall then be constructed to proper elevation by filling 
with approved aggregate material and compacted until all subgrade weakness has been corrected. 

The area shall then be paved with MoDOT "Pavement" concrete as specified in 
MoDOT's Missouri Standard Specifications for Highway Constructon and with Section 230, 
Portland Cement Concrete. All appropriate provisions of Sections 230 and 231 shall apply, 
except for the following items: 

a. Hand finishing will be permitted. 

b. Transparent membrane curing solution will not be permitted if the pavement is to 
be resurfaced. 

Unless otherwise noted on the plans, material excavated from subgrade shall be disposed 
of away from the project at locations which are the sole responsibility of the Contractor. 

236.3. Payment. Payment for the foregoing work complete in place shall include 
excavation, compacting the subgrade, furnishing all materials including those which may be 
required for subgrade stabilization, tools, equipment, labor and any work incidental thereto. 
Payment will be made under: 

Item No. 236.1. Patching Portland cement concrete pavement, per square yard. 
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~l?rTTON 117 

CONCRETE DRIVEWAY PAVEMENT 

23 7. I. Description. Where called for on the plans, or as directed by the Engineer, 
concrete driveway pavement shall be constructed to the line, grade and dimensions shown on 
plans. 

237.2. Concrete used in the construction of driveway pavement shall be MoDOT 
"Pavement" concrete, and all materials, proportioning, air entrainment, mixing, and transporting 
for the concrete shall be in accordance MoDOT's Missouri Standard Specifications for Highway 
Construction and with Section 230, Portland Cement Concrete. 

The mixing, handling and placing, finishing and curing of concrete for driveways shall be 
in accordance with the appropriate requirements of Section 231, Portland Cement Concrete 
Pavement. 

237.3. Basis of Payment. Payment for concrete driveway pavement, complete in place, 
including the removal of existing driveway surfacing, all materials, all joints, equipment, tools, 
labor and work incidental thereto will be considered as completely covered by the Contract price 
to nearest one-tenth ( 1/ 10) of a square yard. Payment will be made under: 

Item No. 237.1. 6" or 7" Concrete driveway pavement, per square yard. 
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SF.l'TTON 21~ 

REINFORCEMENT FOR PORTLAND CEMENT CONCRETE 

238.1. Description. This item shall include billet-steel bars, rail-steel bars, axle-steel 
bars, cold-drawn steel wire, fabricated steel bars or rod mats and welded steel wire fabric for 
concrete reinforcement. 

238.2. Materials. All materials shall conform to the requirements of the American 
Society for Testing Materials as hereinafter designated. Only one grade of steel will be allowed 
on any one Contract, unless otherwise noted on the plans or in the special provisions. Rebar is to 
be ASTM A-615 Grade 60 unless otherwise specified. Rebar to be welded shall meet the 
requirements of ASTM A-706. 

238.3. Order Lists. Before ordering material, all order lists and bending diagrams shall 
be furnished by the Contractor for the approval of the Engineer and no materials shall be ordered 
until such lists and bending diagrams have been approved. The approval of order lists and 
bending diagrams by the Engineer shall in no way relieve the Contractor of responsibility for the 
correctness of such lists and diagrams. Any expense incidental to the revision of material 
furnished in accordance with such lists and diagrams to make it comply with the design drawings 
shall be borne by the Contractor. 

238.4. Protection of Material. Steel reinforcement shall be protected at all times from 
injury. When placed in the work, it shall be free from dirt, detrimental scale, paint, oil or other 
foreign substance. However, when steel has on its surface detrimental rust, loose scale and dust 
which is easily removable, it may be cleaned by a satisfactory method, if approved by the 
Engineer. 

238.5. Fabrication. Bent bar reinforcement shall be cold bent to the shapes shown on the 
plans, and unless otherwise provided on the plans or by authorization, bends shall be made in 
accordance with the following requirements: 

Stirrups and tie bars shall be bent around a pin having a diameter not less than two (2) 
times the minimum thickness of the bar. Bends for other bars shall be made around a pin having 
a diameter not less than six (6) times the minimum thickness except for bars larger than one (I) 
inch, in which case the bends shall be made around a pin of eight (8) bar diameters. 

Bar reinforcement shall be shipped in standard bundles, tagged and marked in accordance 
with the Code of Standard Practice of the Concrete Reinforcement Steel Institute. 

238.6. Bar Reinforcement. Bar reinforcement shall conforn1 to the requirements of the 
ASTM Specifications Designation A 15-58T for billet-steel bars or ASTM Designation A 16-
59T for rail steel bars, or the latest revision thereof. 

All bars shall be of the deformed type conforming to ASTM Designation A 305-56T or 
the latest revision thereof, unless otherwise specified. 

The use of twisted bars is not permitted. Steel for all bars shall be made by the open 
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hearth process, unless otherwise called for in the special provisions of the plans. 

238.7. Wire and Wire Mesh. Wire shall conform to ASTM Designation A 82-58T for 
cold-drawn steel wire for concrete reinforcement, or the latest revision thereof. 

Wire mesh, when used as reinforcement in concrete, shall conform to ASTM Designation 
A l 85-58T Welded Steel Wire Fabric, or the latest revision thereof. Rolled fabric reinforcement 
is not acceptable. The type of mesh shall be approved by the Engineer. 

238.8. Bar Mat Reinforcement. Bar mat reinforcement for concrete shall conform to 
ASTM Designation A 184-37 the specification for fabricated steel bar or rod mats, or the latest 
revision thereof. 

238.9. Placing and Fastening. All steel reinforcement shall be accurately placed in the 
position shown on the plans and firmly held during the placing and setting of concrete. When 
placed in the work, it shall be free from dirt, detrimental rust, loose scale, paint, oil or other 
foreign material. Bars shall be tied at all intersections except where spacing is less than one (1) 
foot in each direction when alternate intersections shall be tied. Ends of all ties shall be bent 
facing away from the exposed surface. 

Bar supports shall be placed at a distance such that under construction loading the bars 
remain in the correct position. In no case shall bar supports be placed at greater than a 5 foot 
spacing. Wire mesh shall be supported using continuous chairs and shall be placed at no greater 
than 2-foot on center. 

Distances from the forms shall be maintained by means of stays, ties, hangers, bolsters, or 
other approved supports. Metal chairs which are in contact with the exterior surface of the 
concrete shall be plastic dipped. Layers of bars shall be separated by standees or by other 
equally suitable devices. The use of cement blocks, pebbles, pieces of broken stone or brick, 
metal pipe and wooden blocks shall not be permitted. The minimum spacing center to center of 
parallel bars shall be two and a half (2 1/2) times the diameter of round or three (3) times the side 
dimension of square bars, but in no case shall the clear distance between the bars be less than one 
and a half (1 1/2) times the maximum size of the coarse aggregate. Reinforcement in any 
number shall be placed and then inspected and approved by the Engineer before the placing of 
concrete begins. Concrete placed in violation of this provision may be rejected and removal 
required. 

238.10. Splicing. All reinforcement shall be furnished in the full lengths indicated 
on the plans. Splicing of bars, except where shown on the plans, will not be permitted without 
the written approval of the Engineer. Splices shall be staggered as far as possible. 

Unless otherwise shown on the plans, bars in the bottom of beams and girders, and in 
wall, columns and haunches shall be lapped twenty (20) diameters and bars near the top of 
beams and girders having more than twelve (12) inches of concrete under the bars shall be 
lapped forty ( 40) diameters, to make the splice. In lapped splices, the bars shall be placed in 
contact and wired together in such a manner as to maintain a clearance of not less than the 
minimum clear distance to other bars and the minimum distance to the surface of the concrete, as 
specified above under Section 238.9 - Placing and Fastening. Welding ofreinforcement steel 
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shall be done only if detailed on the plans or if authorized by the Engineer in writing. W e!ding 
shall conform to the current specification for Welded Highway and Ranway Bridges of the 
American Welding Society. 

238.11. Lapping. Sheets of mesh or bar mat reinforcement shall overlap each 
other sufficiently to maintain a uniform strength and shall be securely fastened at the ends and 
edges. The edge lap shall not be less than one ( 1) mesh in width. 

238.12. Substitutions. Substitution of different size bars will be pem1itted only 
with specific authorization by the Engineer. If steel is substituted, it shall have an area 
equivalent to the design area, or larger. 

238.14. Payment. There will be no direct payment for furnishing and installing 
reinforcement but the whole cost and expense of such work to the Contractor must be included 
by him in the price bid in items that are to be reinforced. 
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SECTION 239 

REPAIR OF CONCRETE PAVEMENT 

239.1. Description. Portland Cement Concrete Pavement shall be repaired in accordance 
with this section. Contractor shall submit a schedule of repairs to the Engineer prior to 
commencing with repairs. 

Defect Type 

Plastic 
Shrinkage Crack 

Uncontrolled 
Crack 
Uncontrolled 
Crack 

Uncontrolled 
Crack 
Saw cut or 
Uncontrolled 
Crack 
Uncontrolled 
Crack 

Uncontrolled 
Crack 

Uncontrolled 
Crack 

Saw cut or 
uncontrolled 
crack 
Uncontrolled 
crack 
Uncontrolled 
crack 

239.2 Schedule ofrepairs. Assess the defects in the streets and prepare a plan 
conforming with the chart below. 

Defect Defect Location Description Repair Procedure Alternate 
Direction Procedure 

Any Anywhere Only partially Do nothing Fill with 
Penetrates HMWM2 

Depth 
Transverse Mid-slab Full-depth Saw and seal LTRi 

Crack 
Transverse Crosses or ends at Full-depth Saw and seal the 

Transverse joint Crack; Epoxy 
U ncracked joint 

Transverse Relatively parallel and Full-depth Saw and seal the FDR4 to replace 
Within 5 ft ofjoint Crack; Seal joint Crack and joint 

Transverse Anywhere Spalled Repair spall by 
PDR5 if crack not 
removed 

Longitudinal Relatively parallel & I Full-depth I Saw and seal the Cross-stitch 1 

within 1 ft. of joint; Crack; Epoxy crack 
may cross or end at Uncracked joint 
longitudinal joint 

Longitudinal Relatively parallel & Full-depth Remove and Cross-stitch 1 

in wheel path 1-4.5 ft replace slab crack 
from joint 

Longitudinal Relatively parallel and Full-depth Cross-stitch 1 

further than 4.5 ft crack; Seal 
from a Jong. joint or longitudinal joint 
edge 

Longitudinal Anywhere Spalled Repair spall by 
PDR 5 if crack not 
removed 

Diagonal Anywhere Full-depth FDR4 

Multiple per Anywhere Two cracks Remove and 
slab dividing slab replace slab 

into 3 or more 
pieces 

1Cross-stitching; for longitudinal cracks only, drill %" holes at 35° angle, alternating from each side of 
joint on 30-36 in. spacing. Epoxy #5 epoxy coated deformed steel tiebars into hole. 
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2HMWM = High molecular weight methacrylate poured over surface and sprinkled with sand for skid resistance. 
3L TR= load-transfer restoration; 3 dowel bars per wheel path grouted into slots sawed across the crack; Slots 
must be parallel to each other and the longitudinal joint. 
4 FDR = full-depth repair; IO ft long by one lane wide. Extend to nearest transverse contraction joint if 10 ft 
repair would leave a segment of pavement less than l O ft long. 
5PDR = partial-depth repair; Saw around spall !caving 2 in. between spa!! and 2 in. deep 
perimeter saw. Chip concrete free, then clean and apply bonding agent to patch area. Place a separating 
medium along any abutting joint or crack. Fill area with patching mixture. 

239.3. Basis of Payment: There will be no additional payment for repair of defects. 
Payment for pavement work will be retained until defects are corrected. 
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SECTION 240 

COLD MILLING 

240.1. Description. This section includes cold milling pavement surfaces. 

240.2. Equipment. Milling the surface of pavements shall be completed by the use of a 
milling machine conforming to the following: 

a. Machine. The cold milling machine shall be self-propelled and shall have in 
combination the means of milling and cutting, without softening the old surface and 
blading the cuttings into a single windrow, or depositing them directly into a truck. 

b. Air Pollution. The machine shall be equipped with a dust suppression system 
including water storage tanks and high pressure spray bars. 

c. Operating Width. It is desirable that the cutting width be greater than 6 feet. In 
the event the cutting width is less than 6 feet a system of electronic grade control for 
consecutive passes will be required. 

d. Cutting Drum. The cutting drum shall be totally enclosed to prevent discharge of 
any loosened material on adjacent work areas. 

e. Warning Light. The milling machine shall be equipped with a flashing warning 
light visible from 360 degrees. The light shall be mounted near the rear of the machine, 
at least 2 feet above the highest part of the milling machine, and shall be used whenever 
the machine is being used or moved upon the City streets. 

240.3. Construction Details. 

240.3.1. Methods of Operations for Milling: 

1. Operator. The milling machine shall be operated by an experienced and 
capable operator. 

2. Utilities. Street surfaces adjacent to manholes, water valves and other 
utility extensions, shall be completely removed to the full depth of cut specified 
for the street unless otherwise specified by the Engineer. Any damages are to be 
repaired by Contractor at Contractor's expense. After removal, place temporary 
wedge of bituminous around appurtenance to allow safe transition by through 
traffic. 

3. Material Disposal. The material windrowed by the machine shall be 
removed immediately from the surface of the pavement and properly disposed of 
by the Contractor. 
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4. Surface Conditions. The drum lacing patterns shall produce a smooth 
surface finish after milling, with groove depths not to exceed 1/4 inch and groove 
spacing not to exceed 1 inch unless otherwise approved by the Engineer. 

240.3.2. Types of Cuts to be made by Milling: 

1. Leveling. Sufficient passes shall be made such that all irregularities or 
high spots are eliminated, and that 100% of the surface is milled. 

2. Average Depth. Sufficient passes, or cuts, shall be made in order to 
remove a specified depth over the entire street section. These depths will be 
designated in the Contract Documents. 

3. Curb Cut. Sufficient passes or cuts shall be made in order to remove a 
specified depth at the curb for a specified width. The depth at the width furthest 
from the curb is 0. These dimensions will be designated in the Contract 
Documents. 

4. Bridge Deck Milling. Sufficient passes, or cuts, shall be made in order to 
remove the material as specified on-the plans or in the Contract Documents. 

240.3.3. Cleanup. All loose asphalt and debris shall be removed from the street 
surface and curb and gutter. Any material and debris that adheres to the curb and gutter shall be 
removed. 

240.4. Method of measurement. Cold milling will be measured per square yard to the 
nearest tenth for the specified depth. 

240.5. Basis of payment. Cold milling will be paid for by one of the following: 

Item No. 240.1. Contract unit bid price, per square yard. 
Item No. 240.2. Contract lump sum bid price. 
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SECTION 241 

MAINTENANCE OF TRAFFIC 

241.1 Description. This section governs the furnishing of all labor, equipment and 
tools, and for the perforn1ance of all work necessary to provide Maintenance of Traffic as 
specified herein, on the plans or within the Contract Documents. 

241.2 General. The Contractor is required to maintain access to all properties served by 
the streets within the construction site limits. Convenient access to driveways, houses and 
buildings along the line of the work shall be maintained at least each morning and evening and 
temporary approaches to crossings or intersecting roads or streets shall be provided and kept in 
good condition. 

241.3 Public Convenience. Unless otherwise provided in the Technical Specifications, 
all public traffic shall be permitted to pass through the work, and the Contractor shall so conduct 
his operations as to offer the least possible obstruction and inconvenience to the public. He shall 
have under construction no greater length or amount of work than can be prosecuted properly 
with due regard to the rights of the public, and the Engineer shall be the sole judge of the length 
or amount of work which will afford proper convenience to the public. The Contractor shall 
erect warning and directional signs as may be necessary in the opinion of the Engineer, for 
expediting the passage of public traffic through or around the work. All such signs and traffic 
maintenance shall be subject to the approval of the Engineer and he shall be notified twenty-four 
(24) hours in advance of any disturbance of existing traffic patterns. 

Where pipelines to be installed under the Contract across certain designated streets or 
highways, the Contractor shall be required to open the trench for only one-half (1/2) the width of 
the pavement at any one time so that one-way traffic may be maintained, unless specified 
otherwise in the Technical Specifications. 

241.4 Public Safety. The Contractor shall furnish, erect, and maintain such warning 
lights, barricades, bridges, and other devices as are necessary to prevent accidents and avoid 
damage or injury to the public and as directed by the Engineer. The adequacy of warning and 
protective measures for public safety is the responsibility of the Contractor. No action or 
inaction by the Engineer shall relieve or abrogate the Contractor's obligation to furnish and pay 
for these devices. 

The Contractor shall notify the City Joint Communication Office of all road closures in 
advance, and keep them notified of all changes so that emergency vehicles will know, at all 
times, of appropriate response routes. 

Forty-eight (48) hours in advance of beginning any work, the Contractor shall notify the 
Engineer in writing of the name, location, and twenty-four (24) hour per day telephone number 
of the person designated to be responsible for the barricade and warning devices for the project. 
Said persons must be approved by the Engineer and must be available on a twenty-four (24) hour 
basis for maintaining, placing, and replacing barricades and warning devices. 
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241.5 Traffic Maintenance and Warning Devices. The Contractor \Vi!l be responsible 
for arranging for installation of the necessary traffic control devices (with the exception of the 
barricades and other channelizing devices) a minimum of 48 hours prior to beginning the project 
so that inspection can be conducted by the Engineer. 

The Contractor shall furnish all construction signs to be used on the job site and on the 
approaches to the job site unless otherwise provided in the Technical Specifications. All signs 
and traffic control devices used for the detouring or routing of traffic in, around, and through the 
construction area shall confom1 to the standards of the City of Columbia as set forth in the 
attached standard detail sheets or according to the latest edition of the Manual of Uniform Traffic 
Control Devices (MUTCD). The approximate quantity of traffic control devices is listed in the 
traffic control plan. The actual quantities of traffic control devices will vary depending on the 
construction sequence. No itemized list of actual quantities or additional payment wili be made 
for devices needed in excess of the approximate quantity shown. 

241.6 Flashers and other traffic control devices. All traffic control devices shall be 
maintained in acceptable condition as defined by the latest American Traffic Safety Services 
Association (ATSSA) "Quality Standards for Work Zone Traffic Control Devices." Devices in 
unacceptable or marginal condition as determined above shall be removed from the job site and 
replaced with devices in acceptable condition. 

The Contractor will be advised by the Engineer as to which road signs are to remain in 
use during construction and shall make necessary relocations to avoid interference with 
construction operations. Signs that are to be removed from the site during construction will be 
picked up, stored, and re-installed by the City. The Contractor will be required to pay the cost of 
replacing or repairing any signs damaged by reason of his operations or lost while in his custody, 
and upon his failing to pay such costs, they will be deducted and retained from any sums due 
under the Contract. 

241.7 Method of Measurement. Maintenance of Traffic will be measured per each 
device per day listed in the proposal and as adjusted by the Engineer during construction. The 
device must be set for at least one-half of a calendar day for it to be measured for payment. 

241.8 Basis of Payment. Maintenance of Traffic will be paid for by one of the 
following: 

Item No. 241.1. Contract unit bid price. 
Item No. 241.2. Contract lump sum bid price. 

241-2 



SECTION 242 

PAVEMENT MARKINGS 

242.1. Summary. This section governs the furnishing of labor, equipment, and materials 
and for the perfornrnnce of work necessary to furnish and install white and yellow permanent or 
temporary retro-reflectorized pavement marking materials. 

242.2. General. The permanent pavement markings shall be installed immediately after 
the roadway surface is complete unless prior approval is received by the Engineer. The 
installation of the yellow markings (as required) is the first priority. If the permanent markings 
cannot be installed and thus the roadway would be unmarked overnight, temporary removable 
markings shall be installed and remain until the pernrnnent markings can be installed. The 
Contractor shall make every possible effort to remove the temporary pavement markings and 
install permanent pavement markings within 48 hours. Only under extreme circumstances and at 
the approval of the Engineer, will the duration of the temporary pavement markings be extended. 
Under no circumstance should the temporary pavement markings be in place for more than 2 
weeks. If permanent markings cannot be installed within the specified time then semi
permanent markings shall be installed following the guide lines as set forth in the latest edition of 
the Manual on Uniform Traffic Control Devices (MUTCD) Part VI, Sections F6 and G6. The 
temporary removable markings shall be removed prior to installation of the permanent markings. 
In situations where markings conflict with the traffic routing, such as a lane closure or a lane 
diversion, conflicting markings shall be removed prior to application of the next set of markings. 

242.3. Striping Applicability Chart. 

Roadway Surface Permanent Marking Temporary Marking 
New asphalt Thermoplastic Temporary Tape (I or II) 
Old asphalt Aggressive bond Temporary Tape (I or II) 

thermoplastic 
Slurry or microsurface Thermoplastic Temporary Tape (I or II) 
Milled concrete or asphalt Not applicable Paint 
Asphalt to be milled Not applicable Paint 
Base asphalt Not applicable Paint, Temporary Tape (Type 

II) 
New or old concrete Aggressive bond thermo, Paint 

Epoxy 
Diamond ground Epoxy Paint 

Note: Old asphalt is asphalt which is more than 6 months old, or which has been open to traffic. 

242-1 



242.4. Symbol Applicability Charts. 

Roadway Surface Symbols Temporary Symbols 
New asphalt Pre-formed thermoplastic, Temporary Tape (I or II), paint 

thermoplastic 
Old asphalt Pre-formed thermoplastic Temporary Tape (I or II), paint 

thermoplastic 
Slurry or microsurface Thermoplastic Temporary Tape (I or II), paint 
Milled concrete or asphalt Not applicable Paint 
Asphalt to be milled Not applicable Paint 
Base asphalt Not applicable Paint 
New or old concrete .A .. ggressive bond thermo, I Temporary, Tape (I or II), paint 

inlaid cold plastic 
Diamond ground concrete Inlaid cold plastic Temporary Tape (I or II),paint 

242.5. Materials 

a. Pre-Mix Glass Spheres. Pre-mix glass spheres shall be uncoated and conform to 
AASHTO M247 Type 1. The glass spheres used in the formulation shall be lustrous, free 
from film, scratches, and pits. The glass spheres shall also meet the following 
requirements: 

1. Roundness. The roundness of the spheres shall be minimum of 70% when 
tested in accordance with ASTM Dl 155. 

2. Gradation. The gradation when tested in accordance with the method 
provided in ASTM D 1214 shall be: 

I Size of Sieve ' ,. ~- - . . I 0;,. P::i<.<.ino (hv wPioht) . - - ---------o ,-.; .. --o-..... ,, 

No. 18 80-100 

No. 50 20-50 

No. 80 0-10 

3. Refractive Index. When tested by a liquid immersion method at 77°F, the 
refractive index of the spheres shall be a minimum of 1.50. 

b. Drop-On Glass Spheres. The spheres shall be manufactured from glass of a 
composition designed to be highly resistant to traffic wear and to the effects of 
weathering. The particles shall be spherical in shape, containing not more than thirty 
percent (30%) of irregularly shaped particles. They shall be essentially free of sharp 
angular particles, and particles showing milkiness or surface scoring or scratching. They 
shall meet the requirements of AASHTO M247 Type 1. 
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1. Gradation. The gradation when tested in accordance with the method 
provided in ASTM D 1214 shall be: 

Size of Sieve % Passing (by Weight) 
No. 20 100 
No. 30 80-100 
No. 50 18-35 
No. 80 0-10 
No. 100 0-2 

2. Refractive Index. When tested by a liquid immersion method at 77°F, the 
refractive index of the spheres shall be within the range of 1.50 to 1.60. 

3. Moisture Proof Requirements. The spheres shall show no tendency to 
absorb moisture in storage and shall remain free of clusters and hard lumps. 
The spheres shall flow freely from dispensing equipment at any time when 
surface and atmospheric conditions are satisfactory for application. 

c. Thermoplastic Pavement Markings. This specification covers a white and yellow 
thermoplastic reflectorized pavement marking material of a type that is applied to asphalt 
road surfaces in a molten state by mechanical means to receive a surface application of 
glass spheres, and which upon cooling to normal pavement temperature, produces an 
adherent reflectorized stripe of specified thickness and width and is capable of resisting 
deformation. 

1. Characteristics. The material shall not exude fumes that are toxic, 
obnoxious or injurious to person or property, when it is heated to the temperature 
range specified by the manufacturer for application. It shall remain stable when 
held for 4 hours at this temperature, or when subject to 3 reheatings after cooling 
to ambient temperature. The temperature-viscosity characteristics of the plastic 
material shall remain constant throughout repeated reheatings, and shall show like 
characteristics from batch to batch. There shall be no obvious change in color of 
the material either as a result of repeated reheatings or from batch to batch. The 
thermoplastic material shall easily extrude from the equipment to produce a 
cross-section of line 90 to 125 mil thick, which shall be continuous and unifom1 
in shape, and have clear and sharp dimensions. 

2. Serviceability. The compound shall resist deterioration by contact with 
sodium chloride, calcium chloride or other chemicals used to prevent roadway 
ice, or because of the oil content of pavement materials or from oil droppings or 
other effects of traffic. The markings shall remain intact under nomial traffic 
conditions at temperatures below l 40°F. 

3. Specific Gravity. The material's specific gravity shall not be less than 1.8 
nor exceed 2.3 referred to water at 77°F when determined by a water displacement 
method at 77°F. 
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4. Set Time. When applied at the specified temperature and thickness, the 
material shall set to bear traffic in not more than 2 minutes when the air 
temperature is 50°F and not more than l O minutes when the air temperature is 
90°F. 

5. Composition. The them1oplastic pavement marking material shall be 
homogeneously composed of pigment, filler, resin binder and glass reflectorizing 
spheres. The solid resin shall be a "maleic-modified glycerol ester resin" ( alkyd 
binder) comprising at least one-third of the binder compositions and be no less 
than eight (8) percent by weight of the entire material formulation. The alkyd 
binder shall consist of a mixture of synthetic resins (at least one of which is soiid 
at room temperature), and high boiling point plasticizers. The material shall not 
contain any petroleum derived ingredients. Yell ow pigment shall be heat 
stabilized encapsulated lead chromate. The thermoplastic pavement marking 
material shall contain the following ingredients: 

Percent by Weight 
Ingredient White Yellow 

Binder (See Note A below) 18.0 min 18.0 min 
Titanium Dioxide 10.0 min 

Glass Spheres 20-50 20-50 
Lead Chromate 2.0-4.5 

Inert Fillers 42 max 50max 

The material shall be thoroughly mixed and furnished in a free flowing granular 
fom1. The material shall meet the requirements of this specification for a period 
of one year. The material shall readily melt in a uniform mixture. The material 
shall be free from all skins, dirt, and foreign objects. It shall be of such 
composition that it will not bleed, stain or discolor when applied to bituminous 
pavement. The manufacturer shall replace material not meeting the above 
requirements. 

6. Color. The color of the thermoplastic material after heating for 4 hours± 
5 minutes at 425 ± 3°F shall conform to the following when tested by Federal Test 
Method Standard 141 Method 4252: 

White: Federal Color Chip No. 37875 (Fed. Std. No. 595) 
Yellow: Federal Color Chip No. 13538 (Fed. Std. No. 595) 

7. Reflectance. The daylight luminous reflectance of the white material shall 
be not less than 75% when tested according to ASTM El347. The yellow shall 
have a minimum brightness of 45% relative to magnesium oxide, and shall be 
within the green and red tolerance of the "Standard Color Chips for Highway 
Signs (January 1939)" obtainable from the United States Bureau of Public Roads, 
Washington, D.C. (TT-P-l 15a). 
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8. Softening Point. i\rter heating the thermoplastic material for 4 hours + 5 
minutes at 425 ± 3°F and testing in accordance with ASTM D36, the material 
shall have a softening point 215 ± l 5°F. 

9. Flowability. After heating the thermoplastic material for 4 hours± 5 
minutes at 425 ± 3°F and testing for flowability, the white thermoplastic shall 
have a maximum percent residue of 18 percent and the yellow thermoplastic shall 
have a maximum residue of 21 percent. 

After heating the thermoplastic material for 8.5 hours± 5 minutes at 425 ± 3°F 
and testing for flowability, the thermoplastic shall have a maximum percent 
residue of 28 percent. 

I 0. Indentation Resistance. Hardness shall be measured by a Shore 
Durometer, Type A2, as described in ASTM D2240, except that the Durometer 
and the panel shall be at 77°F, and a 4.4 lb load applied. After 15 seconds, the 
reading shall be not less than 55. 

11. Abrasion Resistance. The material shall not show a maximum loss of 0.02 
ounces subjected to 200 revolutions on a Taber Abraser at 77°F, using H-22 
calibrate wheels, weighted to 17.6 ounces. The wearing surface should be kept 
wet with distilled water throughout the test. The panel for this test shall be 
prepared by forming a representative lot of material at a thickness of 125 mil on a 
4 inch square panel (thickness 0.050 ± 0.001 inch) on which a suitable primer has 
been previously applied. 

12. Low Temperature Impact Resistance. The materials shall not fracture 
when subjected to an impact of 64 inch pounds at -4°F for at least 3 hours. The 
panel is then placed in an instrument also maintained at -4°F, consisting of a 10.5 
pound freely falling weight controlled to drop vertically for 6 inches onto the 
surface of the panel, which it strikes with a hemispherical indentor having a radius 
of 0.28 inches. 

13. Water Absorption. Materials shall have a maximum of 0.5 percent by 
weight of retained water when tested by ASTM D570, procedure (A). 

14. Yellowness Index. The white thermoplastic material shall not exceed a 
yellowness index of 0.15. 

15. Flash Point. The them1oplastic material shall have a flash point not less 
than 475°F when tested in accordance with ASTM D92. 

16. Cracking Resistance. After heating the thermoplastic material for 4 hours 
± 5 minutes at 425 ± 3°F; applying to concrete blocks, and cooling 15 ± 3°F, the 
material shall show no cracks. Properly applied, the material shall show less than 
six stress cracks per ten lineal feet of markings independent of pavement 
fracturing and faulting, for at least six months. 
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d. Aggressive Bond Thermoplastic Pavement Markings. This specification covers a 
white and yellow adhesive thermoplastic reflectorized pavement marking material that is 
applied to road surfaces, including Portland Cement Concrete (PCC) and aged asphalt 
without need of a primer/sealer. The material is applied to the road surface in a molten 
state by mechanical means with surface application of glass beads. Upon cooling to 
normal pavement temperature, it produces an adherent reflectorized stripe of specified 
thickness and width with limited thermal/seasonal deformation. In order to qualify as a 
non-sealer thermoplastic that can be applied to concrete surfaces without a sealer, the 
material must meet or exceed the requirements listed below. 

1. Characteristics. The thermoplastic material shall be homogeneously 
composed of pigments, resins, polymers (adhesive constituent), glass 
reflectorizing spheres and other filiers. 

The thermoplastic material shall be available in a variety of surface delineation 
colors from the same manufacturer. The manufacturer shall have the option of 
formulating the material according to their own specifications. However, certain 
physical and chemical requirements specified must be satisfied in order to qualify 
as a non-primed striping application for PCC and aged asphalt surfaces. 

The material shall not exude fumes which are toxic, or injurious to persons or 
properties upon heating to application temperature. 

2. Specific Gravity. The specific gravity of the white and yellow 
thermoplastic pavement marking material shall not exceed 2.15. 

3. Composition. The pigment, intermix reflectorizing spheres, and fillers 
shall be uniformly dispersed in the resin and polymer upon heating to application 
temperature. The material shall be free of dirt and foreign matter and must meet 
or exceed the compositional requirements (percentage by weight) indicated 
below. The total resin/binder content must be 22% min - 26% max (weight) of 
total product ingredients. 

Test Component White Yellow (Lead Yell ow (Heavy 
Chromate) Metal Free) 

Glass Beads 30% min 30% min 30% min 
Pigment- Ti02 10% min NIA NIA 

Yell ow (PbCr03) NIA 2%min NIA 
Organic Yellow NIA NIA Federal Color 

Resin/Binder Content 22% min 22% min 22% min 
Inert Fillers 42.0 max 50.0 max At manufacturer's 

discretion 

4. Color. The thermoplastic material after heating for four hours ±5 min. at 
425 ±3°F and cooled to 77 ±3°F shall meet the following: 

White: Daylight reflectance at 45 degrees - 0 degrees - 80% min. 
Yellow: Daylight reflectance at 45 degrees - 0 degrees - 45% min. 
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Yellow color shall match Federal Test Standard Number 5958 - Color 13538 and 
lie within the following ranges: 

X 0.485-0.510 
y 0.445-0.470 

The chromaticities and luminance factors of ordinary colors of retroreflecting 
material shall be determined under an angle of illumination of 45 degrees; 
direction of view perpendicular to surface; and illumination CIE standard 
illuminant D65. 

5. Bond Strength. After heating the thermoplastic material for four hours ±5 
minutes at 425 ±3°F, the bond strength to Portland Cement Concrete (PCC) shall 
equal or exceed 275 psi (ASTM D4796 or ASTM C321). Failures of type 
described in Section 6.1 of ASTM D4 796 bond test, must be repeated to obtain a 
quantifiable number. Failure of types 6.2, 6.3, and 6.4 of ASTM D4796 
bond test, must exceed the specified thermoplastic - cement brick separation. 

6. Low Temperatures Cracking (Stress) Resistance for Extended Period. 
The material shall be tested according to AASHTO T 250 Section 7 with 
Section 7.2.3. modified for an extended cold temperature of 15 ±3°F exposure 
period of 72 hours. Any cracking shall constitute failure of the material to qualify 
as a non-sealer aggressive bonding material for PCC road surfaces. 

7. Impact Resistance (Gardner Falling Weight). Perform the testing 
procedure according to ASTM D5420 Section 11. Record and report the type of 
failure as (a) crack or cracks on the surface, (b) cracks that penetrate the entire 
thickness, ( c) brittle shatter (the test specimen in several pieces after impact), or 
(d) ductile failure (the specimen is penetrated by a blunt tear). 

Both the yellow and white non-sealer materials shall have minimum impact 
resistance of 80 inch pounds with no visible surface cracks. 

8. Impact Resistance (Notched Izod). After heating the material for four 
hours ±5 minutes at 425 ±3°F and forming test specimens according to AASHTO 
T 250 Section 8, both the yellow and white samples shall be a minimum notched 
impact resistance of 11.0 ±0.3 inch pounds. The specimens shall be tested both at 
room temperature 73.4 ±3°F and low temperature of 15 ±3°F in accordance with 
ASTM D256 test method A. 

9. Oil and Grease Resistance. The them1oplastic material shall show no 
signs of deterioration or solubility after motor oil is nibbed vigorously into a 
sample for 2 minutes and allowed to penetrate for 5 minutes. 

10. Set Time. When applied at a temperature range of 412.5 ± 12.5°F and 
thickness of 90 to 125 mil the material shall set to bear traffic in not more than 2 
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minutes when the air temperature is 50 ±3°F and not more than ten minutes when 
the air temperature is 90 ±3°F. 

11. Flash Point. The them1oplastic material shall have a flash point of not less 
than 500°F when tested in accordance with ASTM D92 . 

12. Storage Life. The material shall maintain the requirements of this 
specification for a minimum period of one year. The thermoplastic material must 
melt uniformly with no evidence of skins or unmelted particles for this one year 
time period. Any material failing to do so shall be replaced by the manufacturer 
at their expense. 

13. Packaging and Marking. The them10plastic material shall be packaged in 
suitable containers to which it will not adhere during shipment and storage. The 
container of thermoplastic material shall weigh approximately 50 lb. Each 
container shall designate user information, manufacturer's name and address, 
batch number and date of manufacture. Each batch manufactured shall have its 
own separate number. The label shall carry appropriate user warnings and 
instructions. 

14. NTPEP Test Program. The material must have been applied, without 
surface primer, on two NTPEP Decks (PCC) and evaluated for a period of at least 
one year. A minimum of 90% of the original pavement striping must be intact on 
the PCC decks after a one~year review period. The percent retention is calculated 
based on the measured test area square footage (square meter) (neglecting mil 
thickness wear down) minus the road surface areas that are exposed due to 
cracking and chipping away of thermoplastic from the concrete surface caused by 
product bond failure to the substrate. 

e. Preformed Thermoplastic Pavement Markings. This specification is for the 
furnishing of retroreflective preformed thermoplastic pavement marking materials that 
can be adhered to asphalt, concrete and Portland cement concrete pavements by means of 
heat fusion. The applied markings shall be very durable, oil and grease impervious and 
provide immediate and continuing retroreflectivity. 

1. Characteristics. The preformed marking material shall consist of a 
resilient white and yellow polymer thermoplastic with uniformly distributed glass 
beads throughout its entire cross section. 

Preformed words and symbols shall conform to the applicable shapes and sizes as 
prescribed in the latest revision of the Manual on Unifonn Traffic Control 
Devices. 

The preformed markings shall be fusible to asphalt concrete and Portland cement 
concrete pavements by means of the normal heat of a propane type of torch. 
Adhesives, primers or sealers shall not be used prior to the preformed marking 
application on asphalt concrete and Portland cement concrete pavements. 
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The preformed n1arkings shall confom1 to pave1nent contours, breaks and faults 
through the action of traffic at normal pavement temperatures. The markings 
shall have resealing characteristics and be capable of fusing to itself and 
previously applied worn hydrocarbon and/or alkyd thermoplastic pavement 
markings. 

The preformed markings shall be capable of application on new, dense and open 
graded asphalt concrete wearing courses during the paving operation in 
accordance with the manufacturer's instructions. After application, the markings 
shall be immediately ready for traffic. The preformed markings shall be suitable 
for use for one year after the date of receipt when stored in accordance with the 
manufacturer's recommendations. 

The preformed markings shall be capable of application on new, dense and open 
graded asphalt concrete wearing courses during the paving operation in 
accordance with the manufacturer's instructions. After application, the markings 
shall be immediately ready for traffic. The preformed markings shall be suitable 
for use for one year after the date of receipt when stored in accordance with the 
manufacturer's recommendations. 

The preformed thermoplastic markings shall not be brittle and must be 
sufficiently cohesive and flexible at temperatures exceeding 50°F for one person 
to carry without the danger of fracturing the material prior to application. 

2. Composition. The retroreflective pliant polymer thermoplastic pavement 
markings shall consist of a homogeneous mixture of high quality polymeric 
thermoplastic binders, pigments, fillers and glass beads. The thermoplastic 
material must conform to AASHTO designation M 249 with the exception of the 
relevant differences due to the material being supplied in a preformed state. 

3. Glass Beads. The markings shall contain 30% glass spheres which shall 
conform to AASHTO M 24 7 Type 1, except that glass spheres shall have a 
minimum of 70% true spheres on each sieve and 80% true spheres overall. The 
glass beads must be homogeneously blended throughout the material with a 
securely bonded protruding exposed layer of beads that provide immediate and 
continuous retroreflectivity; no additional glass beads shall be dropped on the 
material during application. Curved arrows must be available without protruding 
glass beads if reversibility is needed. 

4. Retroreflectivity. The preformed marking shall upon application exhibit 
uniforn1 adequate nighttime retroreflectivity. At 86 degree 30 minutes incidence 
angle and 1 degree 30 minutes divergence angle, the markings shall have average 
minimum intensities of 350 millicandelas for white and 175 millicandelas for 
yellow as measured with a Mirolux retroreflectometer. Using a Taber Abraser 
with an H-18 wheel and a 4.4 ounce load, the sample shall be inspected at 200 
cycles, under a microscope, to observe the extent and type of bead failure. No 
more that 15% of the beads shall be lost due to popout and the predominant mode 
of failure shall be "wear down" of the beads. 
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5. Color Characteristics. The them1oplastic material without glass beads 
shall meet the following: 

White: Daylight reflectance at 45-degree/ 0 degree of 80% minimum 
Yellow: Daylight reflectance at 45-degree/ 0 degree of 45% minimum. 

The daylight reflectance shall not change significantly when the prefom1ed 
thermoplastic is properly applied to the roadway surface. For highway use, the 
white markings shall contain a minimum of 8% by weight of Titanium Dioxide 
pigment to ensure a color similar to Federal Highway White, Color No. 17886 
Standard 595. Yellow color shall reasonably match color chip Number 13538 of 
Federal Standard number 595 and be lead free. 

6. Skid Resistance. The surface of the preformed thermoplastic markings 
shall provide a minimum skid resistance value of 45 BPN when tested according 
to ASTM E303. 

7. Thickness. The width of the supplied material shall have a minimum 
average thickness of 90 mils. 

8. Flexibility. The preformed thermoplastic marking material shall have 
flexibility at 50°F such that no cracking occurs in the test sample when a 1 inch by 
6 inches sample is bent through an arc of 90 degrees at a uniform rate in 10 
seconds (9 seconds per degree) over a one inch mandrel. The sample must be 
conditioned prior to testing at 50 ± 2°F for a minimum of four hours. At least two 
specimens tested must meet the flexibility requirements at 50°F for a passing 
result. 

9. Environmental Resistance. The applied markings shall be resistant to 
deterioration due to exposure to sunlight, water, oil, diesel fuels, gasoline, 
pavement oil content, salt and adverse weather conditions. 

10. Effective Perforn1ance Life. When properly applied, in accordance with 
the manufacturer's instructions, the pavement markings shall be neat and durable. 
The markings shall remain retroreflective and show no fading, lifting, shrinkage, 
tearing, roll back or other signs of poor adhesion. 

f. Cold Plastic Pavement Markings. This specification covers a white and yellow 
pre-formed cold plastic reflectorized pavement marking material of a type that is applied 
to a road surface by an inlaid, pre-coated pressure sensitive adhesive that produces an 
adherent reflectorized stripe of specified thickness and width and is capable ofresisting 
defom1ation. 

1. Characteristics. The material shall be manufactured without the use of 
lead-chromate pigments or other, similar, lead-containing chemicals. Glass 
beads shall be incorporated to provide immediate and continuing retroreflection. 
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Ceran1ic skid particles shall be bonded to the top layer to provide a skid-resistant 
surface. 

Prefom1ed word and symbol markings shall confom1 to the applicable shapes and 
sizes as outlined in the Manual on Uniform Traffic Control Devices. The 
prefom1ed markings shall be capable of being adhered to pavements by an inlaid, 
pre-coated pressure sensitive adhesive. A surface preparation adhesive may be 
used to precondition the inlay pavement surface. 

The preformed marking film shall mold itself to pavement contours by the action 
of traffic. Following proper inlay application and tamping, the markings shall be 
immediately ready for traffic. 

2. Composition. The retroreflective pavement marking film shall consist of a 
mixture of high quality polymeric materials, pigments and glass beads distributed 
throughout its base cross sectional area. A reflective layer of glass beads and a 
layer of skid resistant ceramic particles shall be bonded to the top urethane 
wearing surface. The urethane wear surface shall have a nominal thickness of 
0.005 inches. The film shall have a pre-coated, shear resistant, pressure sensitive 
adhesive. 

3. Color. The daytime color of the white film shall provide a minimum 
initial luminance factor, Y, of 80 and shall conform to the following chromaticity 
requirements: 

White Yellow 
X Values Y Values X Values Y Values 

0.290 0.315 0.474 0.455 
0.310 0.295 0.491 0.435 
0.330 0.360 0.512 0.486 
0.350 0.340 0.536 0.463 

The daytime color of the yellow film shall provide an initial luminance factor, Y, 
in a range of 36 to 59 and shall conform to the above chromaticity requirements: 

Measurements shall be made in accordance with ASTM EI349, using illuminant 
"C" and 0/45 (45/0) geometry. Calculations shall be in accordance with ASTM 
E308 for the 2-degree observer. 

4. Reflectance. The white and yellow films shall have the following initial 
minimum reflectance values as measured in accordance with the testing 
procedures of ASTM 04061. The photometric quantity to be measured shall be 
coefficient of retroreflected luminance (RL) and shall be expressed as 
millicandelas per square foot per foot-candle. 
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Entrance 
Angle 
Observation 
Angle 
Retroreflected 
Luminance RL 
(mcd-ft-2-fc-
1) 

White Yellow 
86.0° 86.0° 86.5° 86.0° 86.0° 86.5° 

0.2° (\ ,;;o 1 (\0 fl ')O 0.5° 1 {'\0 
V • .J LV v.L l.V 

700 500 400 410 250 175 

5. Skid Resistance. The surface of the retroreflective films shall provide an 
initial minimum skid resistance value of 55 BPI'~ as measured by the British 
Portable Skid Tester in accordance with ASTM E303. 

The surface of the retroreflective film shall retain an average skid resistance value 
of 45 BPN, when tested in accordance with ASTM E303, for a period of one year 
when installed in non-snow removal areas. The 45 BPN minimum value shall be 
an average of several readings taken in both the wheel track and non-wheel track 
areas. 

6. Tensile Strength and Elongation. The film shall have a minimum tensile 
strength of 150 lbs. per square inch of cross-section when measured in the 
direction of the length of the roll and tested in accordance to ASTM D638, except 
that a sample 6 inch x 1 inch shall be tested at a temperature between 70°F and 
80°F using a jaw speed of 10 to 12 inches per minute. The sample shall have a 
maximum elongation of 50% at break when tested by this method. 

7. Reflectivity Retention. The glass beads must be strongly bonded and not 
be easily removed by traffic wear. Using a Taber Abraser with an H-18 wheel 
and a 4.4 ounce load, the sample shall be inspected at 200 cycles, under a 
microscope, to observe the extent and type of bead failure. No more that 15% of 
the beads shall be lost due to popout and the predominant mode of failure shall be 
"wear down" of the beads. 

8. Glass Beads. The size, quality and refractive index of the glass beads 
shall be such that the performance requirements for the markings shall be met. 
The bead adhesion shall be such that beads are not easily removed when the 
material surface is scratched. 

The film shall have glass bead retention qualities such that when a 2 inches by 6 
inches sample is bent over a 1/2 inch diameter mandrel, with the 2 inch dimension 
perpendicular to the mandrel axis, microscopic examination of the area on the 
mandrel shall show no more than I 0% of the beads with entrapment by the binder 
of less than 40%. 
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9. ThirknPss. The film, without adhesive, shall have a minimum thickness of 
60 mil. 

g. Lead-Free, Water-Borne Emulsion Based White and Yellow Traffic Paint. The 
pavement marking paint shall be a rapid dry. The traffic paint shall provide optimum 
adhesion for glass spheres when both binder and glass spheres are applied in the 
recommended quantities. 

1. Drying Time. When applied at a wet film thickness of 15 mils with a top 
dressing of 6-10 pounds of glass spheres per gallon of paint and when the 
pavement temperature is between 50°F and 120°F and the relative humidity 
doesn't exceed 80%, the binder shall dry to a no-tracking condition in a minimum 
of 20 seconds and a maximum of 60 seconds. These dry times shall not be 
exceeded when the paint is applied with specialized equipment so as to have the 
pigmented binder at a temperature of l 50°F to l 70°F at the spray gun. 

The no-tracking condition shall be determined by passing over the applied line in 
a simulated passing maneuver with a passenger car traveling 35 MPH. There 
shall be no visual deposition of the paint to the pavement surface when viewed 
from a distance of 50 feet. Furthermore, the pigmented binder, without glass 
spheres, shall dry to no-tracking condition in 180 seconds or less when tested in 
accordance with ASTM D7 l l. 

2. Directional Reflectance. The daylight directional reflectance of white 
pigmented binder (without glass spheres) shall be not less than 85% relative to 
magnesium oxide when tested in accordance with Federal Test Method Standard 
No. 141a, Method 6121. If yellow, after drying shall suitably match color 33538 
of Federal Standard 595. 

The paint for the pavement markings shall contain no lead and/or chromium and shall 
have volatile organic content conforming to the latest Environmental Protection Agency 
regulation. 

The paint shall show no cracking, flaking, blistering, appreciable loss of adhesion, 
softening, coagulation, discoloration, and have a minimum bleeding ratio of 0.97 when 
tested in accordance with Federal Specification TT-P-1952B. 

The paint shall be capable of dilution with water at all levels without curdling or 
precipitation such that the wet paint can be readily cleaned up with water only. 

The minimum contrast ratio shall be 0.96 when drawing down with a 0.005 bird 
film applicator on a 2A Leneta Chart or equal and air-dried for 24 hours. 
Contrast Ratio = Black/White. 

h. Temporary Tape. This specification covers pavement marking tape of two colors, 
white and yellow, and of two types, Type I and Type II: 

Type I-Regular (This type is not required to be easily removable intact.) 
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Type II-Removable (This type is to be readily removable intact, either manually or with 
a roll-up device after having been in place through the constrnction season.) 

1. General. This material shall be a pavement striping tape designed to 
provide reflective delineation under both dry and moderate rainfall conditions. 
The tape shall consist of glass spheres tightly embedded to a binder; on a 
confom1able backing pre-coated with a pressure sensitive adhesive. The striping 
material shall be thin, flexible, forn1able and following application shall remain 
conformed to the texture of the pavement surface. The tape shall be furnished in 
the color and type designated on the Plans or in the Contract. The markings shall 
be pre-coated with a pressure sensitive adhesive and shall be capable of being 
adhered to asphalt concrete or Portland cement concrete in accordance with 
manufacturer's instrnctions without the use of heat, solvents or other additional 
adhesive means, and shall be immediately ready for traffic after application. The 
adhesive shall not require a liner or release paper. The striping material shall 
have a uniform appearance, free from cracks and the edges shall be trne, straight 
and unbroken. The material shall be weather resistant and show no appreciable 
fading, lifting or shrinkage when applied in accordance with the manufacturer's 
recommendations. 

2. Color and Daylight Reflectance. The daylight reflectance (ASTM El347) 
of white shall be not less than 70%. The color of yellow shall be within the red 
and green tolerance limits of the Highway Yellow Color Tolerance Chart issued 
by the U.S. Department of Transportation. 

3. Dimensions. The width and length shall be as shown on the Plans or in 
the Contract. The material shall be available in rolls and there shall be no more 
than three splices per 50 yards of length. 

4. Packaging. The material shall be packaged in accordance with accepted 
commercial standards and when stored under normal conditions, shall be suitable 
for use for a period of at least one year after purchase. 

5. Adhesion. The material shall adhere to asphalt and concrete surfaces 
when applied according to manufacturer's recommendations at surface 
temperatures above 50°F and shall be immediately ready for traffic following 
application. 

6. Removability. Type II tape shall be removable from asphalt and Portland 
cement concrete intact or in large pieces, either manually or with a roll-up device, 
at temperatures above 40°F without use of heat, solvents, grinding or blasting. 

7. Reflection. The white and yellow material shall be retroreflective, 
reflecting white or yellow respectively and shall be readily visible at night when 
viewed with automobile headlamps using high beams from a distance of at least 
300 feet. 
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8. n11n,hility. Typ" TT m::itPri::il <:h::ill m::iint::iin ::irlhP<:ion, <:how no 

alligatoring, show no signs of pulling apart, and shall suffer no more than a 25% 
loss of beads, sand and grit when subjected to 30,000 revolutions on a small
wheel circular track as described in ASTM E660, with the following variations or 
exceptions: 

i. Two opposite wheels mounted with Goodyear 3.40-5 NHS 
Industrial Rib tires shall be used with a total load of 51.5 pounds on each 
tire. Tire air pressure shall be maintained at 25 psi. The wheels shall be 
mounted perpendicular to the specimens and toed out 2° to produce a 
slight abrading action. 

ii. Specimens shall be applied to 6 inch diameter dense graded 
bituminous concrete surface which has been compacted at 3000 psi for 
two minutes. After application, the specimens shall be allowed to cure at 
least 16 hours before beginning the test. 

i. Epoxy. This specification is for the application of epoxy resin and glass beads as 
reflective pavement markings on Portland cement concrete or bituminous pavements. 
The epoxy resin material shall be toxic heavy metal free, two-component, 100% solids, 
and shall be formulated and tested to perform as a pavement marking material with glass 
spheres applied to the surface. The two components are an epoxy resin and an amine 
curing agent. The Contractor shall provide complete manufacturer's specifications and 
material safety data sheets to the Engineer for all material furnished. 

1. Characteristics. The material shall not exude toxic fumes when heated to 
application temperature. The material which, when mixed in the proper ratio and 
applied at 14 mil wet film thickness at 74.8°F with the proper saturation of glass 
beads, has a no-tracking time of less than 40 minutes for slow curing material and 
less than 10 minutes for rapid curing material. The material shall be capable of 
fully curing under a constant surface temperature of 32°F or above. 

2. Properties of Cured Material. 

i. Color. Provide white which complies with Federal Standard 595 
17875. Provide yellow which matches the standard shade within the red 
and green tolerance limits when compared with the Highway Yellow 
Color Tolerance chart available from the U.S. Department of 
Transportation (Federal Standard 595 13538). 

11. Abrasion Resistance. 0.0028 ounces maximum loss when tested at 
30 ± 1.5 mils and a 72 hour cure and with a CS-17 wheel under a load of 
2.2 lbs. for 1000 cycles. 

m. Hardness. Shore D hardness of 75 minimum. 

iv. Adhesion to Concrete. When catalyzed, has such a high degree of 
adhesion to the specified concrete surface that there is a 100% concrete 
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failure. Apply the material at a film thickness of 15 ± 1.5 mils to concrete 
with a minimum compressive strength of 4,000 psi. Allow the material to 
cure for 72 hours at 77°F before the test is performed. 

v. Yellowness Index. White only. Value after 72 hours in QUV - 30 
maximum when tested at 15 ± 1.0 mils and a 72 hour cure. 

v1. Field Evaluation. Field test materials at AASHTO NTPEP 
regional test facilities, which include both hot and cold weather conditions 
and are a minimum of six months in duration. 

3. Glass Beads For Drop-On Application (double drop system): 

i. For the first drop, furnish large beads, which are compatible with 
the epoxy system, and comply with AASHTO M 247 except with the 
following gradation (FP-96, Type 4): 

Sieve Size Percent Passing 
No. 10 100 
No. 12 95-100 
No. 14 80-95 
No. 16 10-40 
No. 18 0-5 
No. 20 0-2 

ii. For the second drop, furnish regular beads which are specifically 
manufactured to be compatible with the epoxy system, and which comply 
with the requirements of AASHTO M247, Type 1. 

111. Both types of beads are to be coated with a moisture resistant 
coating and an adhesion promoting coating which is compatible with the 
epoxy system. 

4. Test Methods. 

a. Adhesion to Concrete ACI 503, Appendix A.I. 

b. Hardness ASTM D2240. 

c. Abrasion Resistance ASTM CSO 1. 

242.6. Method ofinstallation. The proposed permanent markings shall be laid out by the 
Contractor in advance of the marking installation. Markings shall not be applied until the layout 
and conditions of the surface have been approved by the Engineer. If a paint line is used for 
layout purposes (in lieu of a chalk line or string line) the paint line shall not be wider than 1/2 
inch in width. If wider, the paint shall be removed following the application of the final 
permanent marking. New markings shall match existing markings as applicable in areas abutting 
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existing road surfaces. The surface shall be dry and all dust, debris, oil, grease, dirt; ten1porary 
markings and other foreign matter shall be removed from the road surface prior to the application 
of the pemrnnent marking material. 

The Contractor shall be responsible for keeping traffic off freshly applied markings until 
they have set sufficiently to bear traffic. Traffic control is the responsibility of the Contractor 
and shall conform to the MUTCD. Failure to comply with traffic control guidelines will result in 
the Pavement Marking Contractor being directed to stop operations and leave the site until 
proper and approved traffic control has arrived and put in place on site. 

Temporary pavement markings shall be installed the same day that the existing pavement 
markings are damaged, removed or covered up prior to lane opening. Temporary pavement 
markings shall be installed using the same cycle length as the permanent markings and be at least 
2 feet long. Double yellow markings shall be used for temporary centerline and single white 
markings shall be used for temporary lane lines on four lane roadways. Single yellow markings 
shall be used for temporary centerline on two lane roadways as directed by the Engineer. 

Half--cycle lengths with a minimum of 2 foot stripe and 10 foot gap should be used on 
roadways with severe curvature. 

a. Glass Spheres. The drop on glass beads shall be applied at a rate of eight to ten 
pounds per 100 square feet. 

b. Thermoplastic Pavement Markings. Thermoplastic material shall readily apply to 
the pavement at temperatures of 400 - 425°F from approved equipment to produce an 
extruded line that shall be continuous and uniform in shape having clear and sharp 
dimensions. Application temperatures shall not exceed 450°F. 

Thermoplastic may be used for cross walks and stop bars as specified under the 
conditions described herein. The thermoplastic markings shall be applied to the 
pavement surface in a molten state by mechanical means with surface application of glass 
spheres, and upon cooling to normal pavement temperature, produce an adherent retro
reflectorized stripe of specified thickness and width and capable of resisting deformation. 

1. Equipment. The equipment used to install the thermoplastic shall be as 
follows: 

i. A self-propelled machine is required in order to fulfill the timing 
needs of the marking installation for longitudinal lines. 

ii. If thermoplastic is used for transverse lines, i.e., crosswalks and 
stop lines, a push cart shall be used according to the following 
requirements: 

Only one pass with the thermoplastic pavement marking 
equipment shall be allowed in order to provide the required line width 
according to the plans. Multiple passes of narrower lines with overlaps to 
provide the required width shall not be allowed unless othe1wise approved 
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by the inspector after review of a test strip installation. If approved, the 
Contractor shall be required to heat the seam with a torch and feather the 
overlapped material with a putty knife. Liquid thermoplastic shall not be 
used for word or symbol markings. 

u1. Constmcted to provide mixing and agitation of the materials. 
Conveying parts between the main material reservoir and the shaping die 
shall be constmcted as to prevent accumulation and clogging. 

iv. Constmcted so that mixing and conveying parts up to and 
including the shaping die will maintain the materials at a temperature not 
less than 400 - 450°F. To assure that the material does not fall below the 
minimum temperature, the shaping die shall be heated by means of a gas
fired infrared heater or a heated, oil- jacketed system. 

v. Constmcted as to ensure continuous uniformity in the dimensions 
of the stripe. The applicator shall provide a means for cleanly cutting off 
square stripe ends and shall provide a method of applying "skip" lines. 
The equipment shall be constmcted to be able to provide for varying die 
widths and to produce varying widths of traffic markings. The use of 
pans, aprons, or similar appliances with die overmns will not be permitted. 

vi. All conditions apply as stated above for material temperatures, line 
definition and workmanship when a hand pushcart is used for cross walks. 
The Inspector will verify measurement. 

vii. Equipped with a special kettle for melting and heating the material 
shall be provided. The kettle shall be equipped with a thermostat so that 
heating can be done by controlled heat transfer liquid rather than by direct 
flame so as to provide positive temperature control and prevent 
overheating of the material. 

v111. Constructed for a nominal application of 90 - 125 mil thickness. 

ix. The heater and applicator shall be so equipped and arranged as to 
meet the requirements of the National Board of Fire Underwriters of the 
National Fire Protection Association, of the state, and of the local 
authorities. 

x. Equipped with an automatic glass bead dispenser attached to the 
striping machine in such a manner that the beads are dispensed almost 
instantaneously upon the installed line. The glass bead dispenser shall be 
equipped with an automatic cut-off control synchronized with the cut-off 
of the thermoplastic material. 

xi. The equipment shall be arranged as to permit preheating of the 
pavement immediately prior to application of the thermoplastic material, if 
preheating is recommended by the thermoplastic manufacturer. 
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xii. The applicator shall be capable of containing a minimum of 1000 
pounds of molten material (not applicable for hand-liner use). 

x111. The applicator shall be mobile and maneuverable to the extent that 
straight lines can be followed and normal curves can be made in a true arc. 

xiv. The Contractor's striper shall be equipped with electrical foot 
counters. The counters shall individually tabulate the length of line 
applied by each gun whether solid or dashed. The Contractor shall 
determine the accuracy of the foot counters and establish an adjustment 
factor as required to determine the pay item quantities. The foot counters 
shall be periodically checked to assure accurate measurements. No 
thermoplastic shall be applied without the accurate operation of the foot 
counters. The Contractor shall provide the Engineer with a certified 
document on these calibrations. 

2. Application Over Existing Markings. 

i. Existing thermoplastic markings on asphalt road surfaces may be 
over laid with thermoplastic material providing that the existing markings 
(thermoplastic) are less than 30 mils thick, and are securely bonded to the 
substrate. If the thermoplastic is greater than 30 mils, or not securely 
bonded to the substrate, then it shall be ground to 30 mils, or removed 
completely if not securely bonded to the road. 

ii. Existing solvent based paint on asphalt road surfaces may be over 
laid with thermoplastic provided that more than 75% of the road surface is 
exposed, and there is no more than a single coat of paint on the remaining 
unexposed area. If more than one layer of paint exists, the paint is not 
securely anchored to the substrate, or there is less than 75% of the road 
surface exposed, then the paint must be thoroughly removed. 

m. All existing polyester, epoxy, or other type pavement marking 
paints on asphalt or concrete road surfaces must be completely removed 
from all road surfaces prior to the installation of thermoplastic material. 

3. Application Temperatures. To ensure optimum adhesion, the pavement 
and ambient air temperature shall be 50°F and rising. The thermoplastic material 
shall be applied in a melted state at a temperature of 400 - 425°F. The 
temperature of the material within the shaping dies shall be maintained at the 
manufacturer's recommendations for application temperatures, but in no case 
shall the temperature fall below 400°F or exceed 450°F. 

Where manufacturer's application temperatures differ from those as 
specified, the manufacturer's temperatures shall apply upon approval of the 
Engineer. 
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4. Line Quality. The finished lines shall have well defined edges and be free 
of waviness. Pavement marking lines shall be straight or of uniform curvature and 
shall conform with the tangents, curves, and transitions as specified in the 
pavement marking standards and/or as directed by the Inspector. 

5. Line Thickness. The minimum thickness of the lines as viewed from a 
lateral cross section shall be not less than 90 mil near the edges, or less than 125 
mil at the center. Drop-on glass beads shall not be included in the measurement, 
or if so, then appropriate allowances shall be made for the added mil thickness. A 
device for gauging the installed material thickness shall be furnished to the 
Engineer as requested for use on the project. The gauge shall be easy to read and 
shall readily indicate excessive variations. 

6. Clean Up. The Contractor shall be responsible for removing all pavement 
markings material spilled upon the roadway surface or adjoining area. The 
Contractor shall use methods acceptable to the Engineer for removing the spilled 
material. 

7. Line Repair. Any pavement marking which is crossed by a vehicle and 
tracked shall be replaced and any subsequent marking made by the vehicle shall 
be removed by methods acceptable to the Engineer at no additional cost to the 
City. 

c. Preformed Thermoplastic Pavement Markings. The markings shall be applied in 
accordance with the manufacturer's recommendations on clean and dry surfaces. 

1. Asphalt. The materials shall be applied using the propane torch method 
recommended by the manufacturer. The material must be able to be applied at 
ambient and road temperatures down to 32°F without any preheating of the 
pavement to a specific temperature. The pavement shall be clean, dry and free of 
debris and oil or grease residue. 

i. At temperatures below 50°F, the preformed thermoplastic 
pavement markings shall be kept as warm as possible to maintain 
flexibility. 

ii. Remove pavement surface moisture by holding a propane torch 
approximately 6 inches above the section of asphalt using a continuous 
circular motion. 

111. Heat the pavement with the torch upon placing the material to a 
temperature of200°F for 90 mil, and up to 300°F for 125 mil materiais. 

iv. Immediately after the road surface has been properly preheated, 
position the material with exposed bead side up and heat. 

v. Position the torch approximately 12 inches over the marking so the 
flame is extended and heat is evenly applied moving the torch in a circular 

242-20 



motion across the marking. When the conect temperature of the marking 
has been reached, it will tum slightly darker or pale yellow if the material 
is white. Over heated or burned material shall be removed. 

v1. After the entire material section has been heated and bonded to the 
pavement, re-heat the perimeter of the marking and the road surface to 
bond the edges. 

vii. If installing reversible arrows, which do not contain a top coating 
of glass beads, the glass spheres shall be hand applied on the molten 
material. 

v111. Feather the leading edge of the pavement marking with a putty 
knife or bevel with the torch. Leading edges are any edge that would be 
susceptible to snow plow blades approaching from the direction of normal 
travel. 

ix. After cooling, use a putty knife to attempt to remove a portion of 
the material. The material shall not pry off without asphalt embedded to 
the underside. 

2. Concrete. New concrete surfaces must be sandblasted to entirely remove 
curing compound. The same application procedure shall be used as described for 
asphalt pavements. However, a compatible primer sealer may be applied before 
application to assure proper adhesion. 

3. Chip Seal Surfaces. The same application procedure shall be used as 
described for asphalt pavements. However, exposed aggregate should be 
removed where the preformed thermoplastic pavement marking is to be applied. 

d. Cold Plastic Pavement Markings. The Contractor shall furnish and install white 
and yellow permanent retro-reflectorized cold preformed plastic pavement marking 
material at the location shown on the plans, in conformance with the details and material 
specifications included herein. 

The cold plastic markings shall consist of a homogeneous, extruded, prefabricated 
material of specified thickness and width which shall contain reflective glass spheres 
uniformly distributed throughout the cross section, and shall be applied only to concrete 
pavement surfaces by means of an approved inlaid grinding process with pre-coated 
adhesive and pressure. 

1. Contractor's Personnel. It is important that the Contractor's personnel be 
completely knowledgeable of all application requirements and procedures prior to 
product application. It is the responsibility of the Contractor to contact the 
supplier of the cold plastic material if questions regarding application procedures 
or conditions arise. 
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2. Procedure. This procedure explains how to apply tape to concrete surfaces 
oniy. Apply the tape according to manufacturer's instrnction in conjunction with 
an approved inlaid grinding method. 

3. Road Conditions. It is recommended that the tape be installed as soon as 
practical following tape manufacturer instructions. 

i. Cold plastic pavement markings shall be inlaid by an approved 
grooving process into concrete pavement surfaces. Cold plastic will not 
be allowed on asphalt pavement surfaces whether inlaid into hot asphalt or 
existing asphalt surfaces. Grooving the pavement surface allows 
preformed pavement marking tape to better adhere by creating a fresh 
surface. Grooving also produces a lower profile marking by embedding 
the tape into the pavement surface, which helps protect the tape from 
snowplow damage. 

ii. The cutting head shall consist of diamond tipped cutting blades 
"gang stacked" 0.25 inches to 0.50 inches wide. The spacers between 
each blade must be such that there is less than a 10 mil raise in the finished 
groove between the blades. Water-cooling the blades may be necessary 
for long line grooving. 

u1. The groove width shall be equal to the tape width plus 1 inch ±1/8 
inch. The depth of the groove shall be 75% of the tape thickness± 15%. 
For series 420, 60 mil tapes, the groove shall be 45 mils± 10 mils or 0.05 
inch± 0.01 inch. The bottom of the groove should have a smooth, flat 
surface. If a coarse tooth pattern is present, increase the number of blades 
and decrease the thickness of the spacers between the blades on the cutting 
head. If water-cooling is used, flush the groove immediately after 
grooving to clean the surface. 

iv. Clean the surface of the road and the groove using a broom and/or 
high-pressure air blower. If either of these methods fail to clean the road 
surface, then high-pressure water wash shall be used. Road surface, 
including the surface of the groove must be dry and all dust, dirt, debris, 
oil, grease and foreign material removed before applying tape. If using 
water-cooling to groove, the groove must be completely dry prior to tape 
application. 

4. Tape Application. If there is a crack in the pavement, or if the tape is to 
be applied over a bridge expansion joint, manhole or utility box, lay the tape over 
the crack joint or fitting, then cut the tape 1 inch away from the crack or joint on 
each side. Apply the required surface preparation adhesive and allow to dry 
completely (5-10 minutes at 70°F, but not over 30 minutes). 

5. Tamping. Tamp the tape thoroughly with a tamping cart with a minimum 
200 pound load, three times back and forth (six passes) over each part of the tape. 
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Start in the center of the marking and work out to the edges removing any trapped 
au-. 

6. Do not twist or turn the tamper cart on the tape. 

7. Make six passes (three passes back and forth) over each part of the tape 
(tamping is very important). 

8. 

9. 

Make sure all edges are firmly adhered. 

Application Conditions. 

1. Air temperature 60°F and rising. 

11. Surface temperature 70°F and rising. 

111. Overnight air temperature 40°F the night before tape application. 

iv. Pavement surface must be clean and dry. No rainfall should occur 
within 24 hours prior to application. 

v. Butt splices must be used; do not overlap tape ends. 

vi. Traffic must be kept off of pavement surfaces coated with a 
surface preparation adhesive prior to tape application (follow 
manufacturer's instruction regarding the use of surface preparation 
adhesive). 

10. Surface moisture. Cold preformed plastic tapes will not adhere if moisture 
is present. Therefore, road surfaces must be dry and above the minimum required 
temperature for application of all tapes. If rainfall occurs within 24 hours prior to 
application, a surface moisture test (plastic wrap or roofing paper method as 
approved by the Engineer) must be performed and approval obtained from the 
Engineer. The groove must be visibly dry for a minimum of two hours prior to 
application. A moisture test shall be completed after the two-hour drying time to 
ensure no presence of moisture. 

e. Pavement Marking Paint. The Contractor shall furnish and install white and 
yellow retro-reflectorized pavement marking paint material at the location shown on the 
plans, in conformance with the details and material specifications included herein. 

1. The wet thickness and dry thickness of the pavement marking paint shall 
not be less than 15 mils and 12 mils, respectively without glass beads. 

2. Glass beads shall be applied uniformly over the entire length of line at the 
rate of 6 to 10 lbs. per gallon of paint. 
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3. The gun tip shall be oriented perpendicular to the centerline to ensure that 
the beginning and ends of all lines are perpendicular to the centerline and not 
skewed. 

4. The equipment shall be maintained such that the needle can be fully closed 
when shut as to ensure square cut lines at the beginning and ends. 

f. Epoxy Pavement Marking. The Contractor shall furnish and install white and 
yellow epoxy markings at the location shown on the plans, in conformance with the 
details and material specifications included herein. 

1. Equipment. 

i. Use equipment that is capable of spraying both yellow and white 
epoxy in the manufacturer's recommended proportions. Provide 
equipment that call place stripes on the left and right sides, and place two 
lines simultaneously with either line in a solid or intermittent pattern in 
yellow or white. All guns must be in full view of operators at all times. If 
words, symbols, crosswalks, cross-hatching and stop bars are to be of 
epoxy resin material, equip the truck with a hand spray wand for such 
application. Mount the equipment on a tmck of sufficient size and 
stability, and with an adequate power source, to produce lines of uniform 
dimension and prevent application failure. Provide equipment with 
metering devices to register the accumulated volume dispensed for each 
material, each day. Additionally, provide individual pressure gauges, 
clearly visible to the operator, for each pump used. 

ii. Provide equipment with two glass bead dispensers ( double drop 
system) that uniformly distributes the glass beads to the surface of the 
epoxy pavement marking at a rate of at least 25 pounds per gallon. Glass 
beads may be applied by a pressure gun or controlled free fall. 

2. Surface Preparation: 

i. On existing pavements, remove the existing pavement markings. 
Remove the existing markings and prepare the surface according to the 
manufacturer's recommendations (for the type of markings being 
installed). 

ii. On new Portland cement concrete pavement (PCCP), use shot 
blasting to remove curing compounds and laitance from the surfaces to 
which the pavement marking will be applied. Prepare the surfaces of new 
concrete bridge decks the same as new PCCP. 

111. On all pavements, thoroughly remove all dirt, grit, grease, grime, 
vegetable matter, residue of prior pavement marking application 
(including such adhesives or primers that may have been used in their 
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application), and any other foreign matter from the roadway surface prior 
to the application of epoxy pavement markings. 

3. Alignment. All layout required in the construction of the pavement 
marking is the responsibility of the Contractor. Lay out the pavement marking as 
detailed on the Plans. When the Plans do not provide details, submit a layout plan 
( conforming to the requirements of the Manual on Uniform Traffic Control 
Devices (MUTCD)) for the pavement markings to the Engineer for approval. 
Normally locate longitudinal pavement marking stripes 2 inches from existing 
longitudinal joints. Provide adequate guide marks ( approximately 2 inches by 6 
inches at approximately 30 to 50 ft. intervals) for the application of the pavement 
markings. 

4. Pavement Marking Application. 

i. When no traffic is present, and for edgelines under any condition 
of traffic, a slower curing epoxy material ( 40 minutes) may be used. 
When the application is taking place under traffic, use a fast setting ( I 0 
minutes) epoxy material for center lines and skip lines. 

11. Apply the epoxy material closely behind the cleaning procedure. 

m. Provide the Project Engineer with a copy of the manufacturer's 
application instructions. Apply the epoxy pavement markings in 
accordance with the manufacturer's recommendations. In the absence of 
manufacturer's recommendations, apply the markings when the ambient 
and pavement surface temperatures are 50°F and rising. Cease pavement 
marking operations when the ambient or the pavement surface temperature 
drops to 50°F. 

iv. Before mixing the components of the pavement marking material, 
heat the individual components to the temperature ranges recommended 
by the manufacturer of the material. A void exceeding the maximum 
recommended temperature at any time. 

v. Apply the epoxy pavement marking material at a thickness of 20 
mils± 0.2 mils on asphalt and PCCP. Immediately apply the glass beads 
to the epoxy pavement marking at the rate of 25 pounds per gallon of 
epoxy, equally divided between the large and regular bead gradations. 
Apply the large beads on the first drop, and the regular beads on the 
second. 

242.7. Method of Removal. Temporary pavement markings on milled surfaces 
scheduled to be overlaid do not have to be removed prior to performing the overlay. Permanent 
pavement markings installed on new asphalt surfaces shall be removed without structurally 
damaging the pavement or scan-ing the surface. The method of pavement marking tape removal 
shall be by a high pressure water blast method, a low pressure water and sand blast method, a 
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steel shot blast method, or burning method. Grinding or black paint covering shall not be 
allowed on new pavement surfaces. 

242.8. Perfom1ance Measures 

a. Thermoplastic and Aggressive Bond Thermoplastic Performance Measures. 

1. Lack of Specified Thickness. The full unit price bid per foot shall be 
withheld if lack of thickness is found more than three (3) times per 1 mile, or 
project if less than 1 mile in length. Each line shall be checked a minimum of six 
(6) times per 1 mile, or project if less than 1 mile in length. 

2. Lack of Specified Width. Payment shall be made with penalty being equal 
to 25% of the unit price bid per foot for each 1/4 inch of width lacking not to 
exceed 100% of the unit price bid per foot for the length of the line less than 
specified width. Penalty shall be imposed upon the first occurrence and every 
occurrence thereafter. 

3. Lack of Specified Length/Cycle. Payment shall be made with penalty 
being equal to 25% of the unit price bid per foot for each 1 inch of length lacking 
or exceeding the specified length for broken lane line and/or broken center line 
not to exceed 100% of the unit price bid per foot for the length of the line less 
than specified length. Penalty shall be imposed upon the first occurrence and 
every occurrence thereafter. 

4. Lack/Excess of Surface Beads or Improper Application. The full unit 
price bid per foot shall be withheld for each lineal foot of material with 
inappropriate application rate of the surface glass beads. The same penalty shall 
apply if the beads are not evenly disbursed across and along a line or if the beads 
imbed improperly. This penalty shall be imposed for each instance that the 
Contractor fails to take corrective action after one warning by the Engineer. 

5. Beil Ends. The full unit price bid per foot shall be withheld for wide 
"bell" ends greater in length than 2 inches. This penalty shall be for the full 6 feet 
of a lane line or broken centerline or for no more than 6 feet of a long line. 
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6. Lack of Adhesion. The full unit price bid per foot shall be withheld for 3 
feet for each occurrence if found more than three (3) times per 1 mile, or project if 
less than 1 mile in length. 

7. Line Deviation. A line that in the judgment of the Engineer deviates from 
the specified layout by an unreasonable amount shall be replaced. The Contractor 
shall be responsible for removal of the deviated marking material/repair of the 
pavement as designated by, and to the satisfaction of, the Engineer at no 
additional compensation. 

8. Pitted Line. The full unit price bid per foot shall be withheld for each pit 
greater than 10 feet in length. 
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9. Gaps in Line or Crumbly Edges. The full unit price bid per foot shall be 
withheld for the entire length of the portion of any line receiving less than the 
required amount of thermoplastic material. This penalty shall be imposed when 
the Contractor fails to correct line quality after the first warning within 1 mile, or 
project if less than 1 mile in length. 
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10. Rough Line Surface. The full unit price bid per foot shall be withheld for 
the entire length of the portion of any line with a rough or "burlap" surface. 
Penalty shall be imposed upon the first occurrence and every occurrence 
thereafter. 
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11. Excessive Dripping between Lines. The full unit price bid per foot shall 
be penalized for the length of any dribbled open space between broken lines that 
is not removed to the satisfaction of the Engineer before leaving the project site 
that work day. Penalty shall be imposed upon the first occurrence and every 
occurrence thereafter. 
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12. Swollen Line of Excessive Width. The full unit price bid per foot shall be 
penalized for swollen lines in excess of the specified width. 
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13. Smeared Line Edges. Fifty (50) percent of the unit price bid per foot shall 
be penalized for each occurrence of a length greater than 15 feet. 

----------------------------------------------------

/ i l --------------------------------------------------
14. Wavy Line. The full unit price bid per foot shall be withheld for the entire 
length of waviness in a line caused by poor operation by the driver/operator of the 
application equipment. Penalty shall be imposed from the first occurrence. 

15. Work Outside the Scope/Limits of Project: Payment for all pavement 
marking work performed shall be withheld in full until the Contractor (a) removes 
all pavement marking material placed outside the scope/limits of the project, and 
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Engineer. 

b. Preformed Them10plastic Installation Perfonnance Measures 

l. Lack/Excess of Surface Beads or Improper Application. The full unit 
price bid per foot shall be withheld for each lineal foot of material or per each for 
symbol markings with inappropriate application rate of the surface glass beads. 
The same penalty shall apply if the beads are not even! y disbursed across and 
along a line or if the beads imbed improperly. This penalty shall be imposed for 
each instance that the Contractor fails to take corrective action after one warning 
by the Engineer. 

2. Lack of Adhesion. The full unit price bid per foot or per each for symbol 
markings shall be withheld for 3 feet for each occurrence if found more than three 
(3) times per 1 mile, or project if less than 1 mile in length. 

3. Line Deviation. A line that deviates from the specified layout by an 
unreasonable amount shall be replaced. The Contractor shall be responsible for 
removal of the deviated marking material/repair of the pavement as designated by, 
and to the satisfaction of, the Engineer at no additional compensation . 

• / ~ 5 mm (3/16'7) 

~--------,?;/' r--------------, 

4. Wavy Line. The full unit price bid per foot shall be withheld for the entire 
length of waviness in a line caused by poor workmanship and/or application 
procedures. Penalty shall be imposed from the first occurrence. 

5. Gaps Between Successive Lines. Successively placed lines that contain 
gaps as specified by an unreasonable amount shall be replaced. The Contractor 
shall be responsible for removal of the deviated marking material/repair of the 
pavement as designated by, and to the satisfaction of, the Engineer at no 
additional compensation. 
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6. Burned or Discolored Markings. Fifty ( 50) percent of the full unit price 
bid per foot (meter) shall be withheld for each lineal foot of material or per each 
for symbol markings which shows signs of burning or discoloration due to 
prolonged application of the torch. This penalty shall be imposed for each 
instance that the Contractor fails to take corrective action after one warning by the 
Engineer. 

7. Work Outside the Scope/Limits of Project. Payment for all pavement 
marking work performed shall be withheld in full until the Contractor (a) removes 
all pavement marking material placed outside the scope/limits of the project, and 
(b) repairs the pavement surface as directed by and to the satisfaction of the 
Engineer. 

c. Cold Plastic Installation Performance Measures. 

1. Lack of Adhesion. The full unit price bid per foot shall be withheld for 3 
foot for each occurrence if found more than three (3) times per 1 mile, or project 
if less than 1 mile in length. 

2. Line Deviation. A line that in the judgment of the Engineer deviates from 
the specified layout by an unreasonable amount shall be replaced. The Contractor 
shall be responsible for removal of the deviated marking material/repair of the 
pavement as designated by, and to the satisfaction of, the Engineer at no 
additional compensation. 

- /L 
7/. 5 mm (3/16") 

I 

3. Gaps Between Successive Lines. Successively placed lines that contain 
gaps as specified by an unreasonable amount shall be replaced. The Contractor 
shall be responsible for removal of the deviated marking material/repair of the 
pavement as designated by, and to the satisfaction of, the Engineer at no 
additional compensation. 
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4. Inlaid Groove Quality. The full unit price bid per foot shall be withheld 
for the entire length of line that does not meet the requirements for depth of the 
inlaid material or for a groove that displays a coarse tooth pattern bottom that is 
not conducive to complete adhesion of the marking material. Penalty shall be 
imposed from the first occurrence. 

5. Wavy or Misaligned Line. The full unit price bid per foot shall be 
withheld for the entire length of waviness caused by poor operation by the 
driver/operator of the grooving/installation equipment or for any misalignment in 
the material installed within the inlaid groove. Penalty shall be imposed from the 
first occurrence. 

11 

6. Work Outside the Scope/Limits of Project. Payment for all pavement 
marking work performed shall be withheld in full until the Contractor (a) removes 
all pavement marking material placed outside the scope/limits of the project, and 
(b) repairs the pavement surface as directed by and to the satisfaction of the 
Engineer. 

d. Pavement Marking Paint and Epoxy Installation Performance Measures. 

1. Lack of Specified Thickness. The full unit price bid per foot shall be 
withheld if lack of thickness is found more than three (3) times per 1 mile, or 
project if less than 1 mile in length. Each line shall be checked a minimum of six 
(6) times per 1 mile, or project if less than 1 mile in length. 

2. Lack of Specified Width. Payment shall be made with penalty being equal 
to 25% of the unit price bid per foot for each 1/4 inch of width lacking not to 
exceed 100% of the unit price bid per foot for the length of the line less than 
specified width. Penalty shall be imposed upon the first occurrence and every 
occurrence thereafter. 

3. Lack of Specified Length/Cycle. Payment shall be made with penalty 
being equal to 25% of the unit price bid per foot for each 1 inch of length lacking 
or exceeding the specified length for broken lane line and/or broken center line 
not to exceed 100% of the unit price bid per foot for the length of the line less 
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than specified length. Penalty shall be imposed upon the first occurrence and 
every occurrence thereafter. 

4. Lack/Excess of Surface Beads or Improper Application. The full unit 
price bid per foot shall be withheld for each lineal foot of material with 
inappropriate application rate of the surface glass beads. The same penalty shall 
apply if the beads are not evenly disbursed across and along a line or if the beads 
imbed improperly. This penalty shall be imposed for each instance that the 
Contractor fails to take corrective action after one warning by the Engineer. 

5. Pointed Ends. The full unit price bid per foot shall be withheid for pointed 
ends. This penalty shall be for the full 6 feet of a lane line or broken centerline or 
for no more than 6 feet of a long line. 

! __ ..-_>~ 
6. Skewed Ends. The full unit price bid per foot shall be withheld for 
skewed ends. This penalty shall be for the full 6 feet of a lane line or broken 
centerline or for no more than 6 feet of a long line. 

7. Line Deviation. A line that in the judgment of the Engineer deviates from 
the specified layout by an unreasonable amount shall be replaced. The Contractor 
shall be responsible for removal of the deviated marking material/repair of the 
pavement as designated by, and to the satisfaction of, the Engineer at no 
additional compensation. 

8. Excessive Dripping between Lines. The full unit price bid per foot shall 
be penalized for the length of any dribbled open space between broken lines that 
is not removed to the satisfaction of the Engineer before leaving the project site 
that work day. Penalty shall be imposed upon the first occurrence and every 
occurrence thereafter. 

-_- = == = 11· l - - -- - I 
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9. Wavy Line. The full unit price bid per foot shall be withheld for the entire 
length of waviness in a line caused by poor operation by the driver/operator of the 
application equipment. Penalty shall be imposed from the first occurrence. 
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10. Non-Uniform Thickness. The line shall be uniforn1 thickness across the 
entire cross section of the line with well-defined edges. Heavy inner thickness 
and thin edges or vice-versa will not be accepted. The full unit price bid per foot 
shall be withheld for lines that are not of uniforn1 thickness. Penalty shall be 
imposed from the first occurrence. 

t:: :~ OR 

11. Work Outside the Scope/Limits of Project. Payment for all pavement 
marking work performed shall be withheld in full until the Contractor (a) removes 
all pavement marking material placed outside the scope/limits of the project, and 
(b) repairs the pavement surface as directed by and to the satisfaction of the 
Engineer. 

242.9. Method of Measurement. Pavement Markings will be measured by one of the 
following: 

a. Per linear foot of line. Skip lines are paid based upon length of marked section, 1 
foot of a dual line is paid for at two unit feet bid. 

b. Per each symbol. 

242.10. Basis of Payment. Pavement Markings will be paid for by one of the 
following: 

a. Contract unit bid price 

b. Contract lump sum bid price 

242.11. Measurement and Payments. This section governs the method of 
measurement and the basis of payment for furnishing all labor, equipment, tools, and materials 
and for the performance of all related work necessary to complete any construction covered in 
Section 242. 

242.12. General. Unless specifically altered by the Special Provisions, the 
methods of measurement and payment shall be as specified in each section herein, and as listed 
in the Proposal. 
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242.!3. 1\1easurement. The Engineer \vill measure the vvork for payn1cnt. The 
method of measurement and computations used in determination of quantities of work performed 
will be those methods generally recognized as confom1ing to good engineering practice. 

242.14. Items Not Listed in the Proposal. There shall be no measurement or 
separate payment for any item of work not specifically identified and listed in the Proposal and 
all costs pertaining thereto shall be included in the Contract unit prices for other items which are 
listed in the Proposal. 

Item No. 242.1. Maintenance of Traffic, per device per day or lump sum. 
Item No. 242.2. Striping - Temporary Tape, per lineal foot, or lump sum. 
Item No. 242.3. Striping - Paint, per lineal foot, or lump sum. 
Item No. 242.4. Striping - Epoxy, per lineal foot, or lump sum. 
Item No. 242.5. Striping - Thermoplastic, per lineal foot, or lump sum. 
Item No. 242.6. Striping - Aggressive Bond Thermoplastic, per lineal foot or lump sum. 
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AUDIBLE PEDESTRIAN PUSH BUTTONS 

243.1. General. 
a. Audible Pedestrian Signal Push Button Station work shall include, but is not 

limited to, removal of improvements (if renovating existing station) and 

installation of push button and wiring as needed to make equipment operational. 

Removals shall include, but are not limited to, the existing push button detector, 

existing push button signs, and any ancillary wiring as necessary. 

b. If renovation of existing push button stations, the existing push button detectors 

and existing push button signs shall be salvaged to the City 

c. All work on the signals shall be completed so that the signals shall be operational 

during non-working hours. 

243.2. Products and Materials. 

Audible Pedestrian Signal Push Button Station (APS): 

a. The APS pedestrian push button station (housing and sign frame) shall be Polara 

EZ Communicator Navigator 2 Wire Push Button Station (EN2 PBS) or approved 

equal and shall be yellow in color. 

b. The APS unit shall be connected to a power and control unit mounted inside its 

associated pedestrian signal housing using a 2-wire cable. 

c. The sign plate shall generally conform to the MUTCD Sign Code Rl0-3b, and 

shall have the street name in Braille. 

d. The APS unit shall have special voice message capabilities. 

e. The button itself shall have the following characteristics: made from cast 

aluminum and hard nickel plated; vandal resistant; ADA compliant; vibro-tactile 

with a raised directional arrow; and diameter of at least 2". 

f. A red LED indication shall stay on until the walk cycle to indicate the push button 

has been activated by a pedestrian. 

g. The station shall be provided with a weather-proof speaker for which all sounds 

and tones will emanate from, and the speaker shall be protected by a vandal 

resistant screen. 
h. The button shall emit a brief "tick" each time the push button is operated. In 

addition, the station shall have the capability of emitting the following 

tone/sounds: 
1. Locating tone at 880 Hz plus ham1onic, 0.1 second duration, 1 second 

interval during pedestrian clearance and don't walk interval. 

2. Cuckoo sound at 1250 Hz and 1000 Hz, 0.6 second duration, 1.8 second 

interval, during walk intervals only. 
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3. Chirp sound from 2700 Hz to 1700 Hz, 0.2 second duration, l second 

interval, during walk intervals only. 

MPS Extension Bracket: 

a. The APS unit shall use an extension bracket where specified and shall conform to 

the following criteria: 

b. The extension bracket shall extend the push button no more than 18" and be 

yellow in color. 

C. A mounting adapter plate shall be used where necessary to fasten the bracket 

securely to the pole. 

The extension bracket plates and extension tubes shall be machined from 6061 T6 rl u. 

Al. 

e. All mounting hardware shall be stainless steel. 

f. MPS extension brackets shall be powder coated. 

243.3 Programming. The various settings of the APS unit shall be programmable using 

a hand-held configurator. The programmable settings shall include, but is not limited to: 

a. locator tone minimum and maximum volume 

b. standard WALK minimum and maximum volume 

c. extended push message minimum and maximum volume 

d. volume over ambient 

e. WALK mode, selecting the sound played during the WALK phase among the 

following 9 choices: none, cuckoo, chirp, standard message, custom message, 

cuckoo + standard, cuckoo + custom, chirp + standard, and chirp + custom 

f. \VALK. sound pause 

g. WALK sound trigger 

h. clearance phase sound, selecting the sound played during the clearance phase 

among a few standard clearance sounds, a customer specified tone or verbal 

clearance countdown 

1. DON'T WALK phase sound, selecting the sound played during the DON'T 

WALK phase among a few standard locate sounds or a customer specified tone. 

The hand-held configurator shall be contractor furnished, City retained. 

243.4 Customization. The APS unit shall provide the following custom message and 

sound options. Audible messages shall be fully customizable in multiple languages (up to three). 

a. Custom Locate Sound - plays a sound at a selectable interval to assist a blind 

pedestrian in locating the push button station. 
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b. Custom Location Message - plays a custom message to state the street being 
crossed and cross street names, and other vital information to help pedestlian with 
location and direction. 

c. Custom Walk Message - plays a custom message to alert pedestrians that the 

WALK interval has begun and name of street being crossed. 

243.5 Maintenance and Warranty. 

a. Functional responsibility for new traffic signal equipment installed will become 
the responsibility of the contractor until successful completion of a 15 day 
Acceptance Test Period. Contractor responsibility for operation and maintenance 
for newly installed signal material at the intersection begins from the first day of 

construction activity at the intersection, including modification of existing 

equipment due to construction activity, until Final Acceptance of the traffic 

signal. 
b. The contractor shall provide manufacturer's warranties or guarantees on 

electrical, electronic, or mechanical equipment furnished, except city-supplied 
equipment and ensure that warranties and/or guarantees are consistent with those 
provided as customary trade and industry standard practices; or as otherwise 
specified in the plans, standard specifications, or special provisions. Upon final 
acceptance, transfer the manufacturer and contractor warranties or guarantees to 

the Engineer. The Contractor shall ensure that warranties are continuous and state 
that they are subject to transfer. 

c. Acceptance or approval of the Work does not waiver warranties or guarantees 
where required by the specifications. Final acceptance will not be granted until 
all warranties and guarantees are received. 

d. The Contractor shall repair and/or replace all equipment and material supplied 
which has been determined by the Engineer to not meet specifications. The 

Engineer reserves the sole right to determine suitability or unsuitability of the 
supplied equipment and material. The Contractor shall bear the total cost of 
delivery and transportation related to the repair and replacement of equipment and 

material unless otherwise approved by the Engineer. 

243.6 Basis of Payment. No direct payment shall be made for all materials, equipment, 
labor, tools, and incidentals necessary to complete the work according to the plans and 
specifications. Payment for all work and materials under this section will be considered as 
completely covered by the Contract price per each. Payment will be made under: 

Item No. 243.1 Audible pedestrian push button, per each 
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SECTION 244 

COLORED IMPRINTED CONCRETE 

244.1 General. The work shall consist of placement of decorative imprinted cast-in
place concrete slab, having integral color, with powder antique release agent, and imprinted with 
a pattern replicating that of a brick surface following a running bond pattern. The concrete 
system shall be constructed of an approved product system in compliance with the specifications 
of a Solomon product or approved equal. The work includes the following: 

a. Set grades, prepare subgrades, construct forms, and place reinforcement. 
b. Place colored concrete and finish. 
c. Place powder antique release agent. 
d. Imprint with running bond pattern. 
e. Remove excess release agent. 
f. Apply curing and sealing products. 
g. Saw-cut joints. 

The work shall be performed on the job site by trained and experienced workmen 
approved and licensed by the product manufacturer, and in accordance with the product 
manufacturer's specifications and recommendations. 

244.2 Quality Assurance. All imprinted concrete shall be installed by a licensed product 
contractor. The imprinted concrete contractor shall provide a qualified foreman or supervisor 
who has a minimum of three years of experience with imprinted and textured concrete, and who 
has successfully completed at least five imprinted concrete installations of high quality and 
similar in scope to that specified herein. Evidence that the contractor is qualified to complete the 
project in a workmanlike manner as specified herein shall be submitted to, and approved by the 
Engineer. 

244.3 Products and Materials. 
a. Concrete. Concrete shall conform to Section 230, Type "A" of the City Standard 

Specifications. 
b. Integral Color. The color of the concrete shall be approved by the Engineer and 

meet ASTM C979. The color shall be added to the concrete at the batch plant. 
The color shall be "Solomon 306 Toffee" or approved equal. 

c. Powder Antique Release Agent. The release agent shall be LITHOCHROME 
Antiquing Release "A-21 Deep Charcoal", or approved equal. A release agent is 
required when stamping concrete. 

d. Pattern. The pattern shall match a running bond brick pattern and shall be 
approved by the Engineer prior to production. All imprinting tools used in the 
execution of this product shall be approved by the product manufacturer. 

e. Cure and Sealant. All imprinted concrete slabs shall be cured and sealed in 
accordance with the product manufacturer's recommendations and specifications. 
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244.4 Execution. 

a. The area to receive imprinted concrete shall have the subgrade prepared and 
compacted conforming to Section 234.4 of the City Standard Specifications. 

b. Fonnwork, reinforcement, control joints, and/or expansion joints shall be 
provided in accordance with the plans and Section 234 of the City of Columbia 
Standard Specifications. The concrete shall be placed and screeded to the 
finished grade, and floated to uniform surface using standard finishing techniques. 

c. Powdered antiquing release agent shall be applied evenly to the surface of the 
fresh concrete using a minimum of four pounds per 100 square feet, or as required 
per the manufacturer's recommendations. Care shall be taken to ensure the 
powder does not stain any surrounding areas. 

d. \Vhile the concrete is still in its plastic stage of set, the imprinting tools shall be 
applied to the surface. 

e. When the concrete has cured to the point where it is walkable and not altered by 
the chosen excess removal technique, the excess antique release agent shall be 
removed to achieve the desired artistic effect. All loose powder shall be removed 
that may interfere with subsequent cure and sealer. 

f. Immediately after completing the excess release agent removal process, approved 
curing and sealing methods shall be applied in accordance with the 
manufacturer's recommendations. 

244.5 Measurement and Payment. Payment for the Work complete in place shall 
include necessary excavation, compacting the subgrade, materials, equipment, and labor, and any 
work incidental thereto. Payment will be made under: 

Item No. 244.1. Colored imprinted concrete, per square foot. 
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CONCRETE STRUCTURES 

250.1. Description. Concrete structures shall include drainage structures such as 
reinforced concrete boxes, culverts, junction boxes, curb inlets, manholes, side opening inlets, 
paved channels, etc., also retaining walls and any special concrete structures. Circular junction 
boxes, side opening inlets, and manhole structures are acceptable in addition to the rectangular 
structures shown in the details. 

250.2. Materials. 

250.2.1. Concrete. 

All materials, proportioning, slump, and air-entertainment for Portland cement concrete shall 
conform to requirements of the current MoDOT's Standard Specifications for Highway 
Construction (MSSHC), Section 501, for Class B-1 air-entrained concrete and all other sections 
as referenced in the MoDOT MSSHC unless otherwise specified by the Engineer. 

Sampling and testing of concrete and materials shall be made under the direction of the Engineer, 
who shall have access to all places where concrete materials are stored, proportioned, mixed or 
placed. A recognized testing laboratory, selected by the Contractor and approved by the 
Engineer, shall be employed by the Contractor to test cement and aggregates proposed for 
inclusion in the work, to design the concrete mix, and to test all concrete cylinders. The 
Contractor shall furnish the laboratory with adequate samples of aggregates and cement to permit 
required testing. 

The tests listed below shall be performed by the laboratory with certified test results submitted to 
the Engineer for his approval. Materials to be tested and testing shall be according to the 
following: 

a. Cement shall be sampled and tested according to ASTM C 150 and C 175. 

b. Coarse and fine aggregates shall be sampled and tested as follows: 
Sampling ASTM D 75 
Gradation ASTM C 136 and C 117 
Impurities ASTM C 40 (Sand), 

C 123, C 142 and AASHTO-TIO 
Soundness ASTM C 88, if required 

c. The determination of slump of concrete shall conform to ASTM C 143. 

d. Concrete test cylinders shall be cast and tested in accordance with ASTM C 31 
and C 39. The Contractor shall make three (3) job cylinders for each 50 cubic 
yards or fraction thereof of contract, but not less than one set for any one day's 
operations, and not less than one set of (3) cylinders for each 5000 square feet of 
surface area for walls and slabs shall be taken. Surface area shall be considered 
the area of one face of wall or slab. All cylinders shall be cured under the same 
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conditions as job concrete. Job cylinders shall be identified at the time cast as to 
which pour is represented. 

The Contractor shall ship or deliver two (2) cylinders to the laboratory on the fourth day, one of 
which is to be tested on the seventh day, the other to be laboratory cured and tested on the 
twenty-eighth day. One (1) cylinder shall be shipped on the twenty-fourth day and tested on the 
twenty-eighth day. 

The Contractor shall furnish the City three (3) copies of test reports for concrete test cylinders. 
Unsatisfactory tests of job cylinders shall make the concrete concerned subject to rejection, with 
consequent removal and replacement by the Contractor at his expense. 

Cold Weather Requirements. Placing of concrete in cold weather shall conform to ii.Cl 306 -
Cold Weather Concreting in addition to the following specifications. No concrete shall be 
placed on iced or frozen subgrade or when temperature is below thirty-two degrees Fahrenheit 
(32° F.). Concreting shall not be continued when the air temperature is below forty degrees 
Fahrenheit (40°F.) unless the following conditions are attained: 

a. Mixing water shall be heated to a maximum of one hundred fifty degrees 
Fahrenheit (l 50°F.). 

b. Aggregates shall be heated untii free of all ice and frost. 

c. The concrete temperature after mixing shall be between fifty degrees Fahrenheit 
(50°F.) and seventy degrees Fahrenheit (70°F.) if the air temperature is twenty 
degrees Fahrenheit (20°F.) to forty-five degrees Fahrenheit (45°F.). 

d. After the concrete is placed, it shall be covered, protected, and heated so as to 
maintain a maximum of seventy degrees Fahrenheit (70°F.) air temperature for the 
first twenty-four (24) hours and fifty degrees Fahrenheit (50°F.) air temperature 
for the next six (6) days. 

e. Moist conditions shall be maintained during the heating period. 

f. All covering, heating equipment, etc., shall be on hand and approved by the 
Engineer before any concrete is placed. 

Admixtures shall be used only with the approval of the Engineer. Calcium 
chloride is not an acceptable admixture. 

Hot Weather Requirements. Placing of concrete in hot weather shall conform to ACI 305 - Hot 
Weather Concreting in addition to the following specifications. No exposed concrete is to be 
placed in air temperatures above one hundred degrees Fahrenheit (100°F.). Cover, protect and 
cool work as required to maintain the temperature of the concrete below one hundred degrees 
Fahrenheit (100°F.). The concrete temperature, after mixing shall not be greater than eighty-five 
degrees Fahrenheit (85°F.). Spray and/or shade aggregate piles and cool mixing water is 
required. 

250-2 



250.2.2. Reinforcing steel shall conform to the requirements of Section 23 8 of these 
specifications 

250.3. Construction 

250.3.1. Fo1ms for Concrete Structures. Forms shall conform to the shape, lines and 
dimensions of members called for on plans, and shall be sufficiently rigid and tight to prevent 
leakage of mortar. They shall be properly braced or tied together to maintain their position and 
shape when concrete is tamped or vibrated. Forms may be constructed of: 

a. Lumber, No. 2 or better, with a minimum thickness of one ( 1) inch, and 
containing no holes or loose knots. Ship lap may be used where so specified on 
the plans. Form liners shall be one-fourth (1/4) inch plywood or approved fiber 
board on one (1) inch solid backing. 

b. Plywood forming material may be used if three-fourths (3/4) inch plywood forms 
have studs on sixteen (16) inch centers or five-eighths (5/8) inch plywood forms 
have studs on twelve (12) inch centers. 

c. Steel forms may be used if of a reputable manufacturer and in first class order, 
free from dents, etc. 

All exposed comers and edges shall be provided with three-fourths (3/4) inch chamfer. 
Cleanouts shall be provided as required to remove sawdust and debris. All contact surfaces shall 
be oiled sparingly. 

Wall form ties shall be steel of the loop or snap type with one and a half (1 1/2) inch breakback 
and with a cone the full depth and not larger than one ( 1) inch diameter. For other forms use 
pencil rods and cut back inside the concrete. 

The Engineer's approval of forms shall be required before any concrete is placed. 

250.3.2. Placing Reinforcing Steel. All reinforcing shall be free from scale, rust or 
coatings which will reduce the bond on the concrete. Bars shall be accurately bent and placed as 
indicated on the shop drawings and securely supported and tied with # 16 annealed iron tie wire 
at all intersections to prevent movement during the placement of concrete. 

Lap and tie the reinforcing steel together at splices. Splices shall be staggered as shown on the 
plans. 

Reinforcing steel shall be placed for minimum concrete coverage as follows: 

a. Three (3) inch for bottom steel in footings and slabs poured on subgrade 

b. Two (2) inch from surface to be exposed to water or eaiih backfill 

c. One and a half (1 1/2) inch for walls, beams and columns above ground 
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Consult the plans for any exception to the above. 

The Engineer's approval is required at the co1npletion of placing reinforcing steel prior to the 
placing of any concrete. 

250.3.3. Placing Concrete. Prior to placing concrete, all water shall be removed 
from excavations; no concrete shall be placed under water; subgrade for slabs less than twelve 
(l 2) inches thick shall be dampened. All debris shall be removed from the f01ms. 

Wall concrete shall be placed continuously in horizontal layers of eighteen (l 8) inch lifts. 
Placing locations shall not be more than ten (10) feet apart. Tremies are required when the 
concrete has to be dropped farther than five (5) feet. Surface water shall be drained off and 
mixing water shall be reduced as required in the top layers of deep pours. 

The working face of the concrete shall be kept plastic and "alive." High frequency vibrators 
shall be used at all times, supplementing as required with hand tamping, slicing, etc. A void 
vibrator contact against finished face forms of reinforcing steel adjacent to partially set concrete. 
Vibrators shall not be used to move or push the concrete laterally. A void over-vibrating. 

Concrete shall be protected against rain or immersion under water for at least twelve (12) hours. 

250.3.4. Construction Joints. Construction joints shall be made only at points 
shown or noted on the Plans, except when otherwise approved by the Engineer. Vertical 
construction joints in the reinforced concrete boxes shall be spaced at a maximum of thirty (30) 
feet on center. Reinforcing shall be carried continuously through all construction joints. 
Construction joints shall be formed straight and true with finished edges. 

Where a joint is to be made, the surface of the concrete shall be thoroughly cleaned and all 
laitance removed. The joint shall be thoroughly wetted and slushed with a coat of cement grout 
immediate! y before placing of new concrete. Grout shall be mixed using a ratio of one ( 1) to two 
and a half (2 1/2) parts of cement to sand. 

250.3.5. Removing Forms. Remove forms only after concrete has safe and 
sufficient strength and only with approval of the Engineer. 

250.3.6. Concrete Finish. Immediately after the removal of forms, the Engineer 
will examine the exposed concrete. Any concrete not conforming to the lines and grades shown 
on the Plans, or which shows poor joints, voids, stone pockets, honeycomb and otherwise 
defective areas shall be considered as not confom1ing with these specifications, and shall be 
replaced by the Contractor at his expense, except in cases where the Engineer approves patching 
the defective parts of the structures. Permission to patch any defective parts of the structure shall 
not waive the Engineer's right to require the replacement of defective parts if the patching does 
not, in his opinion, satisfactorily restore the quality and appearance of these defective parts. 
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Specific concrete finishes required will be as follows: 

a. Top of drainage structure to slab: sand float. 

b. Inside of drainage stmcture top slab and walls: form-finish with rough spots as 
well as honeycombing removed; ties to be broken and tie holes grouted. 

c. Drainage stmcture floor slab: sand float. 

d. Outside of structure wall: ties to be broken and tie holes grouted with 
honeycombing removed. 

e. Exposed structural concrete surfaces: hand mbbed to a smooth finish with a 
carbomndum brick until form prints are removed. 

250.3.7. Curing of concrete shall be maintained continuously for seven (7) days after 
placing the concrete. Concrete temperature is to be maintained between fifty degrees Fahrenheit 
(50°F.). and one hundred degrees Fahrenheit (100°F.). Moisture is to be retained in the concrete 
by the following means: 

Walls and Stmctures 

a. Cover with tarps and leave form on seven (7) days, or 

b. Cover with cotton batts continuously wet seven (7) days, or 

c. Spray approved membrane, one (1) gallon to two hundred (200) square feet for 
unfinished surfaces only. 

a. Pond, or wet cotton batts, or two (2) inch wet sand blanket, or curing paper with 
sealed edges. Apply immediately after finishing. 

250.3.8. Welding. All welding shall be shielded arc, fusion welding, made in conformity 
with the requirements of the "Specification for the Design, Fabrication and Erection of Structural 
Steel for Buildings" of the A.I.S.C. and the "Code for Arc and Gas Welding in Building 
Construction" of the American Welding Society, as amended to date. Methods employed and 
technique shall be subject to the approval of the Engineer. 

250.3.9. Maintenance of Storm Sewers During Construction. All storm sewers, drain 
lines, and appurtenances installed under this Contract must be kept reasonably clean during 
construction. The Contractor shall at all times maintain the stonn sewers and appurtenances so 
as to prevent obstructing surface water. 

250.3.10. Protection from Vandals. It will be the Contractor's responsibility to protect 
fresh concrete from vandals during the curing process. Any concrete work damaged by vandals 
will be inspected by the Engineer and subject to removal if the Engineer judge the damage to 

250-5 



create a safety hazard, or would accelerate deterioration of the concrete surface, or if the damage 
area is unsightly and detracts from the overall aesthetics of the project. 

250.4. Basis of Payment. Unless provided otherwise, all concrete structures, complete in 
place, \Vill be paid for at the Contract unit price per cubic yard, n1easured to the nearest one-tenth 
(1/10) cubic yard, which payment shall be full compensation for furnishing and installing all 
concrete and reinforcing steel, all forming, all excavation and backfill required as set forth in 
these specifications, and all other labor and incidental items necessary to complete the structures 
in accordance with the detailed drawings and these specifications. Payment will be made under: 

Item No. 250.1. Structural concrete, per cubic yard. 
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SECTION 260 

STORM SEWERS 

260.1. Description. Storm sewer construction shall consist of furnishing all labor, 
materials and equipment for the complete installation of sewers and appurtenances in accordance 
with the standards, drawings, general conditions, and detail specifications. Unless indicated 
otherwise in these specifications, the word "Sewer" shall refer to pipe sewers, box culvert 
sewers, or paved channels. 

260.2. Standards. Whenever any reference is made to ASCE, ASTM, AASHTO, 
A WW A, and ASA Standard Specifications, the specification referred to shall be understood to 
mean the latest revision of said specifications or standards as amended to date of letting of 
Contract. RCP, HP, HDPE, and CMP shall be the only pipe material used in the right of way. 
Only RCP and HP shall be used under arterials, collectors, and cul-de-sacs. 

Acceptable location 

Arterials, Right of Way ( other 
collectors, than arterials, collectors, 

Pipe cul-de-sacs or cul-de-sacs) Easements 

RCP X X X 

HP X X X 

HDPE X X 

VCP X 

DIP 

CMP ,r ~ 
A A 

260.3. Materials. 

260.3.1. Concrete. Concrete used in the construction of concrete storm sewers and 
drainage structures and appurtenances shall conform to Section 250 - Concrete Structures. 

260.3.2. Reinforced Concrete Pipe (RCP). All reinforced concrete pipe shall 
conform to ASTM Designation C 76-62T. RCP shall be Class III with a D-load of 1350. This 
specification covers reinforced concrete pipe of twelve ( 12) to one hundred eight (l 08) inches, 
depths of fill of up to 13 feet above pipe, and is intended for use in conveyance of storm water 
and for the constrnction of culverts. All other installations shall be approved by the Engineer. 

The interior surfaces of the pipe shall be a smooth true cylindrical surface free from undulations 
or corrugations. Each pipe shall be marked by the manufacturer with a "Q Cast" stamp to certify 
the pipe was produced by an American Concrete Pipe Association (ACPA) certified plant. The 
following additional information shall be clearly marked on the inside of each section of pipe by 
indenting on the pipe section or by painting thereon with waterproof paint: 
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a. Pipe class. 
b. Date of manufacture. 
c. Name or trade-mark of the manufacturer. 

260.3.3. High Density Poly Ethylene Pipe (HDPE). All HDPE pipe shall conform 
to AASHTO M294. HDPE pipe to be ADS N-12 WT IB (water tight, integral bell) 
smooth interior, dual wall or approved equal. For 48" diameter pipe and smaller, 
minimum cover shall be one foot. For 54" and 60" diameter pipe, minimum cover shall 
be two feet. All HDPE pipe shall contain a minimum content of 2% carbon black as 
required by ASTM D3350. Pipe shall be furnished with an integral reinforced bell with a 
bell tolerance device and elastomeric gasket to meet ASTM D477 and ASTM D3212. 

260.3.4. Cast Iron Pipe and Castings. 

a. 

b. 

Cast Iron Pipe: All cast iron pipe shall conform to ASA A21.6 or A21.8 and shall 
be furnished with standardized mechanical joints and accessories conforming to 
ASA A21. l 1. 

Cast Iron: All iron castings used in connection with storm sewers and their 
appurtenance structures (manhole and catch basin rings and covers, catch basin 
castings, inlet plates and grating, manhole steps or ladder irons, etc.) shall be 
made from tough, gray iron of even grain and tensile strength of not less than 
35,000 pounds per square inch, conforming to ASTM Designation A 48, Class 
No. 35B. The castings shall conform to the shapes and dimensions shown on the 
standard drawings, be clean and whole, and without blow or sand holes or other 
defects, and all parting fins and pouring gates shall have been removed. No 
plugging or filling in of holes will be permitted and all such castings, except the 
buried portion of manhole steps or ladder rungs shall be cleaned and painted with 
one ( 1) coat of coal tar before being delivered to the site. 

260.3.5. Vitrified Clay Pipe (VCP). All VCP shall conform to AASHTO M65. 
Provide extra strength pipe under roadways. 

260.3.6. Corrugated Metal Pipe (CMP). Wherever shown on the plans and 
profiles, or required by the Engineer, corrugated metal storm sewer culvert pipe, complete with 
connecting bands, elbows, and fittings, may be used. 

CMP shall be aluminized type 2 (AASHTO M36 & M274) or polymeric precoated 
(AASHTO M36, M245 & M246) galvanized (AASHTO M36 & M218) sheet or coils. 
Polymeric coating shall be Dow "TRENCH COAT" or approved equal, 10 mils thick on both 
inside and outside of pipe. 

Corrugated metal culve11 pipe gage requirements shall conform to the specifications of 
the following table unless otherwise specified by the plans and specifications or by the Engineer. 

Where zinc coated sheets and coils (M2 l 8) are to be used, the gage requirements of the 
following tables shall be increased to the next heaviest gauge. 

260-2 



r;t"f"'lll'.lir r11h1Prt PlnP 
'--'l.l.\.,\.llUl. '--'Ul"Vl.\.. ..1. 't:'."-' 

Diameter Gage Diameter Gage 

12" 16 42" 14 
15" 16 48" 14 
18" 16 54" 12 
24" 16 60" 12 
30" 16 72" 10 up to 16 feet 
36" 16 

Arch Culvert Pipe 
Equivalent 
Diameter Gage Span Rise 

15" 16 18" 11" 
18" 16 22" 13" 
21" 16 25" 16" 
24" 14 29" 18" 
30" 14 36" 22" 
36" 14 43" 27" 
42" 12 50" 31" 
48" 12 58" 36" 
54" 12 65" 40" 

Wherever corrugated metal culverts are installed on railroad property which is occupied 
by tracks or which may be occupied by tracks at any time in the future, then it shall conform to 
the A.R.E.A. "Specifications for Corrugated Metal Culverts." 

Diameter of Pipe 

12" to 18" 
20" to 24" 
26" to 36" 
38" to 60" 

Minimum Gage of Metal 

14 
12 
10 
8 

Pipes larger than sixty (60) inches require special considerations and special specifications. 

Corrngated metal storm sewer pipe shall be handled in such a manner that it is not 
chipped, dented or bent. If in handling the culvert the base metal is exposed in any way then it 
shall be rejected or repaired to the satisfaction of the Engineer. 

260.3. 7. High Performance Polypropylene Pipe (HP). HP pipe shall have a smooth 
interior and an annular corrugated exterior. Twelve (12)-inch through thirty (30)-inch HP pipe 
shall meet or exceed ASTM F2736 and AASHTO M330. Thirty-six (36)-inch through sixty 
(60)-inch HP pipe shall meet or exceed ASTM F2881 and AASHTO M330. The HP pipe is 
intended for use in conveyance of stom1 water and for the construction of culverts. 
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The minimum depth of fill above the pipe shall be one foot for twelve (12)-inch through 
forty-eight ( 48)-inch HP pipe. The minimum depth of fill above the pipe shall be two feet for 
sixty (60)-inch HP pipe. The maximum depth of fill above pipe shall be 9 feet. Backfill for 
minimum and maximum applications shall meet manufacture's specifications. /d! other 
installations shall be approved by the Engineer. 

Polypropylene compound for pipe and fitting production shall be impact modified 
copolymer meeting the material requirements of ASTM F2736, Section 4. 

All drainage structures used with HP pipe, including inlets, junction boxes, and flared end 
sections, shall be precast concrete, as specified for RCP pipe. 

260.3.8. Encasement Pipe. When circular corrugated iron lineal plate or structural 
plate pipes or tunnels are installed on railroad property which is occupied by tracks or by tracks 
at any time in the future, then it shall conform to A.R.E.A. "Specifications for Corrugated, 
Structural, Plate Culverts and Arches." The minimum gage of the metal shall be as follows: 

Neutral Axis Diameter 
48" 
60" 
62" 
72" 
74" 
84" 

Minimum Gage 
8 
8 
7 
7 
5 
5 

260.4. Joints for Reinforced Concrete Pipe. 

260.4.1. Flexible Compression Joints. Flexible compression joints may be made 
with rubber gasket, mbber "O" rings, preformed plastic compound, mastic, or butyl sealants. 
Rubber gasket and rubber "O" rings which shall conform with ASTM C 443-59T. Preformed 
plastic compound shall be either rope form or flat tape form conforming to ASTM C990. 
Primer, as recommended by the manufacturer, shall be used to maintain the material in position 
while pipe sections are being joined. Mastic and butyl sealants may be used in accordance with 
ASTM C990-96. Mastic shall be applied to the bottom half of the bell or groove and the top half 
of the spigot or tongue. 

260.5. Joints for High Density Poly Ethylene Pipe. 

260.5.1. Pipe shall be joined using a bell & spigot joint meeting AASHTO M252, 
AASHTO M294 or ASTM F2306. The joint shall be water-tight and gaskets, when applicable, 
shall meet the requirements of ASTM F477. Gaskets shall be factory installed with a removable 
wrap to ensure gasket is free from debris. A joint lubricant supplied by the manufacturer shall be 
used on the gasket and bell during assembly. Field joints shall provide circumferential and 
longitudinal strength to maintain the pipe alignment, prevent separation of pipe and prevent 
infiltration of fill material. 
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260.5. Joints for Cast Iron Pipe. 

260.5.1. Open Bell Joints. The greatest care must be exercised in handling the 
jointing compound so that the best possible joint may be obtained. Each must be poured at one 
pouring. If one (1) ladle will not hold enough, two (2) or more ladles must be used, so that the 
pouring is done in an absolutely continuous stream until the joint is filled. The jointer shall not 
be removed until the gate has had time to harden. For melting the jointing materials a gasoline 
furnace shall be used, because a closer control of the heat than can be obtained than by a coke or 
coal furnace is essential. The melting pot shall be at all times within easy reach of the joint at a 
distance of not over twenty-five (25) feet so that the jointing compound shall, under no 
circumstances, be chilled in being carried from the melting pot to the pipe. The contents of the 
kettle shall be well stirred before taking out each ladle full. The interior of the pipe must be kept 
perfectly clean during the progress of the work, and the end of the pipe and its branches shall be 
closed with an iron or wooden plug whenever the work shall temporarily cease. Where lead is 
used as a jointing compound, it shall be thoroughly caulked after the jointer has been removed. 
The price bid shall include the placing of all pipe fittings and plugs. All joints shall be made in 
accordance with best practices. 

260.5.2. Universal Joints. The tightness of the universal pipe joint is dependent 
upon the perfection of the contact of the machined edge of the spigot and with the tapered, 
machined surface of the bell end. Before lowering the pipe into the ditch, the machined surfaces 
of both ends of the pipe must be scraped with some tool such as a knife, brushed with a wire 
brush and washed with a cloth saturated with kerosene, then wiped clean and carefully examined 
for burrs or pits and other imperfections. White lead which has been thinned so that it can be 
applied with a brush, shall then be applied to the machined surface contact with the bell of the 
pipe to be joined. After lowering the pipe, the bell of the pipe in place shall be carefully cleaned 
by wiping and white lead applied to the machined surface. Care is necessary during this 
operation to have a perfectly clean surface at all times as a small amount of sand may give 
trouble after the joint is made. After inserting the pipe, the bolts are inserted with the heads in 
reverse direction, to permit the use of both wrenches at the same time, lock washers are applied 
and the nuts turned on as far as they can be by using the wrenches with one hand and without 
pipes or other extensions to give greater leverage. Damage often is done to the pipe by excessive 
tightening. Bolts, washers and nuts shall be furnished by the Contractor. 

260.5.3. Mechanical Joints. Mechanical joints specification shall conform to ASA 
Designation ASA-A21.1 l. 

260.6. Joints for Vitrified Clay Pipe. 

260.6.1. Flexible Compression Joint. Factory made vitrified clay pipe gasket may 
be used conforming with ASTM Designation C 425-60T. 

260.6.2. Hot Poured Joints. Hot poured joints may be allowed, if the material used 
and the pipe jointing procedures are approved by the Engineer prior to construction. The joint 
compound shall be heated to a temperature of three hundred fifty degrees to four hundred 
degrees Fahrenheit (350° to 400°F.) as may be necessary to provide a smooth and rapid pour. 
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260.7. Joints for High Perfor1nance (HP) Polypropylene Pipe. 

260. 7 .1. Pipe shall be joined with a gasketed integral bell and spigot joint meeting 
the requirements of ASTM F2736, for applicable diameters. HP pipe shall be watertight 
according to the requirements of ASTM D32 l 2. Spigots shall have gaskets meeting the 
requirements of ASTM F477. Gasket shall be installed by the pipe manufacturer and covered 
with a removable, protective wrap to ensure the gasket is free from debris. A joint lubricant 
available from the manufacturer shall be used on the gasket and bell during assembly. HP pipe 
shall have a reinforced bell with a polymer composite band installed by the manufacturer. 

Fittings shall conform to ASTM F2736, for applicable diameters. Bell and spigot 
connections shall utilize a spun-on, welded or integral bell and spigot with gaskets meeting 
ASTM F477. Fitting joints shall meet the wate11ight joint performance requirements of ASTM 
F2736 or ASTM D3212. 

To assure watertightness, field performance verification may be accomplished by testing 
in accordance with ASTM F2487. Use manufacturer's recommendation for leakage rates. 

260.8. Sewer Construction. 

260.8.1. Excavation and Backfill. All excavation for structures, trench excavation, 
and backfilling for storm sewer construction and all related work shall be performed in 
accordance with Section 201 of the specifications. RCP, VCP, and DIP shall be considered rigid 
pipes. HDPE and CMP shall be considered flexible pipe. 

260.8.2. Pipe Bedding. 

260.8.2.1 RCP. Pipe shall be bedded according to the Type 3 installation as 
recommended by the American Concrete Pipe Association and details bound in this manual. 

260.8.2.2 CMP and HDPE. Pipe shall be bedded according to manufacturer's 
recommendations and the details for flexible pipe bound in this manual. 

Should any excess material be removed from the ditch bottom, the space shall be filled 
with the approved material and thoroughly tamped, with a pneumatic tamper to the satisfaction 
of the Engineer, or replaced with a six (6) inch thick layer of approved granular material on top 
of other approved compacted materials. 

Regardless of the method used to transfer the line and grade from the stakes to the sewer, 
each pipe shall be checked for line and grade using a method approved by the Engineer. 

260.8.3. 
and free fall. 

Laying the Pipe. All pipe shall be protected during handling against shock 

RCP shall, at the Contractor's option, be furnished with factory cast lift holes. Lift holes 
shall be 2.5 inches in diameter or less for pipes with inside diameter of 60 inches or less. Lift 
holes shall be 3.5 inches in diameter or less for pipes with inside diameter greater than 60 inches. 
No more than two (2) holes will be allowed in any one (I) piece of pipe. Drilling of lift holes on 
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site is not acceptable. Any rebar visible in a lift hole shall be cause for rejection. Lift holes shall 
be plugged with a pre-manufactured plug designed specifically for plugging RCP holes (Popit or 
equal) or grouted full. The filled hole shall then be covered with an adhering sheet membrane 
(Grace Ice and Water Shield or equal) or a coat of bituminous material. Regardless of the 
method used, Contractor shall be responsible for the final water tightness of the pipe. 

The laying of pipe in finished trenches shall be commenced at the lowest point and 
installed with the bell end forward or upgrade. All pipe shall be laid with ends abutting and true 
to line and grade established with a laser. They shall be carefully centered so that when laid they 
will form a sewer with a uniform invert. 

Each piece of pipe shall be checked for vertical and horizontal alignment immediately 
after being laid. 

Preparatory to making pipe joints, all surfaces of the portions of the pipe to be jointed, or 
of the factory made jointing materials, shall be clean and dry. Lubricants, primer, adhesives, 
etc., shall be used as recommended by the pipe or joint manufacturer's specifications. 

The joints shall be wiped inside, removing all surplus joint compound and dirt from the 
interior of the pipe. Twelve (12) inch pipe and smaller shall be wiped by means of a disc 
attached to a rod not less than four (4) feet long worked continuously through the line of pipe. 

When cement mortar, Kalktite or other approved joint compounds are used to make the 
joint in reinforced concrete pipe, it shall be made as follows: 

In the bottom half of the bell shall be placed a sufficient amount of joint compound to 
thoroughly fill the annular space, and the next pipe inserted into place. The remainder of the 
annular space shall be completely filled on the inside and outside of the joint, around the 
circumference of the pipe, and the joint wiped on the inside of the pipe to remove all excess joint 
material. 

No pipes may be trimmed unless by order of the Engineer. Pipes having defects that do 
not cause their rejections shall be so laid as to place these defects where they will be of least 
consequence. 

Trenches shall be kept water-free and as dry as possible during bedding, laying and 
jointing and for as long a period as required to protect the pipe joints and concrete in structures. 

As soon as possible after the joint is made, sufficient material shall be placed alongside 
each side of the pipe to offset conditions that might tend to move the pipe off line and grade. 

260.9. Manholes and Junction Chambers. 

260.9.1. Precast Manholes. Precast manholes shall be constructed as shown in the 
standard drawings, as specified herein and as directed by the Engineer. 

260.9.2. Manhole Base and Invert. The manhole base and inve11 shall be 
constructed of Class E concrete as specified under Section 250 of these specifications. All bases 
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and inverts shall be poured individually in one continuous pour for each, uniess otherwise 
specified and particular care taken to make channels smooth and perfect. All manhole inverts 
and bases shall confom1 to the applicable manhole standards. 

Precast manhole bases may be used with prccast manholes provided the design of the 
base has been approved. 

260.9.3. Manhole Rings and Covers. The rings and covers of all manholes shall be 
set at the elevation shown on the drawings and solidly built into place. Concrete rings shall be 
grouted with cement mortar. 

Plastic adjusting rings shall be injection molded-recycled HDPE as manufactured by 
LADTECH, Inc. or approved equal and installed as per manufacturer's recommendations 
The manhole adjusting rings shall be molded from high density polyethylene as defined in 
ASTM Specification D-4976. The annular space between the rings and cone basin, the rings, and 
the rings and cover frame shall be sealed utilizing an approved butyl sealant. The Contractor 
shall utilize flat and sloping units to match the required slope and or grade of the structure. 

260.10. 

260.10.1. 

Inlets. 

Precast inlets shall be constructed in accordance with the standards or 
approved equal. Concrete for precast concrete inlets shall confom1 to the applicable sections of 
these specifications for Class D concrete. 

260.10.2. Reinforced concrete inlets shall conform to the standard drawings and the 
applicable sections of these specifications for Class D and Class E concrete. Concrete cover over 
steel reinforcement shall be not less than one (1) inch for covers and one and one-half (1 1/2) 
inches for walls and floors. All exposed concrete shall have smooth steel trowel or brushed 
finish. Interiors of structures shall have the forms removed and surface voids filled. 

260.11. 

260.11.1. 

Reinforced Concrete Box Culverts. 

General. Reinforced concrete box culverts shall be constructed in strict 
accordance with this section and Section 250 of these specifications. 

260.11.2 . Composition of Concrete. To determine the actual mixed proportions of 
cement, aggregates and water proposed for use on the project, the Contractor shall furnish all the 
infom1ation required by the testing laboratory retained by the Engineer. The testing laboratory 
will proportion a concrete mix based upon the requirements of these specifications and will 
determine the compressive breaking strength of these specimens at seven (7) days and will 
determine that the mix is in strict compliance with the specifications. 

260.12. Paved Ditches and Rip-Rapping. Paving concrete for paved ditches shall 
conform to Class E concrete specifications herein described and shall correspond with the 
standard drawings or approved equal. 

The material for riprap shall consist of a predominantly one-sized, durable stone, shot 
rock or broken concrete. Acceptance by the Engineer may be made by visual inspection. Riprap 
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material shall be either Type l or 2 per below 

Type 1 Riprap shall consist of at least 40 percent of the mass being pieces having a 
volume of one cubic foot or more. 

Type 2 Riprap shall consist of at least 60 percent of the mass being pieces having a 
volume of one cubic foot or more. 

A geotextile material shall separate the subgrade from the riprap. Geotextile material 
shall be AASHTO M288-96 Class 2 with a minimum permittivity of 1.0 sec-1 and an apparent 
opening size of 0.22 mm MARV. Lap seams per manufacturers recommendations. 

Riprap shall be placed to the approximate shape and thickness shown on the plans for the 
specified ditch or as directed by the Engineer. The rock shall be dumped on a subgrade of 
reasonably uniform density and left in a rough condition meeting the approval from the 
Engineer. 

Grouted riprap shall not be allowed unless approved by the Engineer. 

260.13. 
daylights. 

Toewalls. A toewall or extension plate shall be provided where any pipe 

260.14. Headwalls, Wingwalls and Endwalls. Design of these structures shall 
conform to the standards attached or to the approved details as submitted by the Engineer. 
Concrete shall conform with Class E concrete as outlined under Section 250 of these 
specifications. 

260.15. Railroad Crossings. Wherever a railroad crossing is being constructed 
beneath or at grade the necessary permit for the construction will have been previously secured 
by the Contractor. It shall also be the responsibility of the Contractor to contact the railroad 
company prior to beginning of such crossings, and to proceed with the construction as directed 
by the railroad company. 

All railroad crossings shall be made at right angles to the railroad tracks wherever 
possible, and shall be laid by jacking or tunneling. 

260.16. Traffic. Provision shall be made for taking care of traffic in accordance 
with Section 7 .5 of these specifications and as may be provided in Special Provisions of the 
Proposal. Contractor shall protect installed material from damage from construction loads. 

260.17. Existing Utilities. The Contractor shall provide for existing utilities in 
accordance with Section 7.9 and Section 8.5 and 201.9 of these specifications. 

260.18. Replacement of Pavement. All pavement, surfacing, driveways, curb, 
walks, buildings, utility poles, guy wires, and other surface structures affected by construction 
operations in connection with the perfom1ance of the Contract, together with all sod and shrubs 
in yards, parks, and parking lots, shall be maintained and if removed, or otherwise damaged, 
shall be restored to the original condition thereof, as detem1ined and approved by the Engineer, 
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unless otherwise specified on the plans. 

The Contractor shall be responsible for, including any damage caused by settlement of 
backfill placed beneath pavements, street, road, and driveway surfacing, and drainage and other 
structures, and beneath sod in yards, parking lots, and parks, which may occur at any time prior 
to, and during the correction period after the date of final acceptance of the work covered by the 
Contract; during such period the Contractor shall at his own cost and expense refill all 
excavations where backfill damage to structures, pavements, surfacing, and sod caused by such 
settlement, to the satisfaction of the City. Should the Contractor fail to repair settlement which 
may occur as described above within thirty (30) days after being given notice thereof, the Owner 
shall have the right to repair such settlement and charge the cost of such repairs to the 
Contractor. 

The Contractor will be held responsible for all damage to roads, highways, shoulders, 
ditches, embankments, bridges, culverts and other property, caused by him or any of his 
Subcontractors in hauling or otherwise transporting materials to and from the several sites of the 
work, regardless of the location of such damage. The Contractor shall make arrangements 
relative to the payment for, or repair or replacement of, such damage or damaged surfaces or 
structures which are satisfactory and acceptable to the Owners or Owner of such damaged 
surfaces or structures, or to their legally responsible officers, agents or other representatives, at 
the Contractor's own cost and expense. 

260.19. Video Inspection. All storm drains including pipes, inlets,junction boxes, etc. 
shall be inspected using a video camera. Immediately prior to video inspection all storm drain 
facilities must be flushed with clean water, debris flushed from the facilities must be removed 
and properly disposed. The contractor shall provide and nm a video camera to check for the 
presence of sags or other evidence of improper construction. The video shall show the 
restoration of all surface areas disturbed during construction as well as document that the tops of 
all inlets and junction boxes are properly adjusted to grade. 

1. Furnish one copy of the video to Stormwater Utility. Video shall comply with the 
following requirements: 

a. Full color (Not black and white) 
b. Date and time of inspection 
c. Inlet and Junction Box labels 
d. Real time stationing of camera in pipe 
e. Inspection of all joints, fittings, and lateral connections 
f. Locations of observed deficiencies (i.e. bad joints, breaks, leaks, infiltration, etc.) 

g. Pipe ponding in excess of%'' identified by location 
h. Minimum resolution of 800x600 pixels 
i. Single sided DVD or CD utilizing MPEG compression 

j. DVD/CD and box shall be labeled with manhole numbers, project title, and date 

2. The City of Columbia reserves the right to reject storm drains based upon the video 
inspection, and complete own video inspection. 

3. Faulty sections of stom1 drains, junction boxes or inlets rejected by the City shall be 
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repaired or replaced at the Contractors expense to produce a like ne\V product in a n1anner 

acceptable to the Engineer. 

4. The Contractor shall provide the City a video inspection to document the repair or 
replacement of any rejected work. 

5. Camera Speed shall not be greater than 30 feet per minute. 

6. Payment. There will be no direct payment for testing and inspections. The cost and 
expense of such work to the Contractor must be included in the price of the bid for storm drains 
and concrete structures. 

a. The City of Columbia may complete a video inspection at no cost to the 
Contractor for the first video inspection. 

b. All subsequent inspections completed by the City of Columbia will have a fee 
associated with it. 

260.20. Measurement and Payment. 

260.20.1. Pipe. Pipe shall be measured to the nearest lineal foot of the various sizes 
and types installed. This unit price shall include trenching, installation, pipe materials, bedding, 
backfill, compaction, restoration of private property, and all other items required to complete the 
installation of the pipe. Payment will be made under: 

Item No. 260.1. Reinforced concrete pipe, per lineal foot 
Item No. 260.2. High density polyethylene pipe, per lineal foot 
Item No. 260.3. Cast iron pipe, per lineal foot. 
Item No. 260.4. Vitrified clay pipe, per lineal foot. 
Item No. 260.5. Corrugated metal pipe, per lineal foot. 

260.20.2. Standard Drainage Structures and Appurtenances. Standard drainage 
structures shall be measured as a unit, complete and in place of the various types constructed. 
Payment will be made under: 

Item No. 260.6. Description of structure, per each unit. 

260.20.3. Reinforced Concrete Box Culverts and Special Concrete Structures. 
Reinforced concrete box culverts, special concrete structures, headwalls, wingwalls, endwalls, 
and paved channels may be measured by the lineal foot or by the cubic yard of concrete in 
accordance with Section 250, whichever is specified in the proposal form, and payment will be 
made accordingly for structures complete and in place, at the Contract unit price. 

260.20.4. Connection to Existing Structures. The connections to existing structures 
required during construction shall be measured as a unit, complete. Payment will be made at the 
Contract unit price for connection to existing structure. 

Item No. 260.7. Connection to existing structure, per each. 
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260.20.5. Pavement Replacement. Pavement replacement, whether asphaltic or concrete 
pavement, shall be measured by the square yard of acceptable material replaced within the 
project limits. Payment will be at the Contract unit price under: 

Ite1n No. 260.8. Concrete/ .. t\sphaltic paven1ent replacen1ent, per square ~yard. 

260.20.6. Riprap. Riprap, including excavation and geotextile, shall be measured by the square 
yard. Payment will be made at the Contract unit price under: 

Item No. 260.9. Riprap Type 1 or 2, per square yard. 
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EXCAVATION AND TRENCHING FOR SANITARY SEWERS 

500.1. Description. This section covers excavation and trenching work and shall include 
the necessary clearing, grubbing, and preparation of the site; removal and disposal of all debris; 
excavation and trenching as required; the handling, storage, transportation, and disposal of all 
excavated material; all necessary sheeting, shoring, and protection work; preparation of 
subgrades; pumping and dewatering as necessary or required; protection of adjacent property; 
backfilling; pipe embedment; surfacing and grading; site restoration; and other appurtenant work. 

500.2. General Requirements. Excavation shall provide adequate working space and 
clearance for the work to be performed therein. In no case shall excavation faces be undercut. 

Sub grade surfaces shall be clean and free of loose material of any kind when concrete is 
placed undercut. 

Backfilling and construction of fills and embankments during freezing weather shall not 
be done except by permission of the Engineer. No backfill, fill, or embankment materials shall 
be installed on frozen surfaces, nor shall frozen materials, snow, or ice be placed in any backfill, 
fill, or embankment. All rock which cannot be handled and compacted as earth shall be kept 
separate from other excavated materials and shall not be mixed with backfill or embankment 
materials except as specified or directed by the Engineer. 

500.3. Classification of Excavated Materials. No classification of excavated materials 
will be made for payment purposes except for rock excavation as specifically noted in the project 
proposal. Excavation and trenching work shall include the removal and subsequent handling of 
all materials excavated or otherwise removed in performance of the Contract work, regardless of 
the type, character, composition or condition thereof except for rock excavation. Payment for 
rock excavation shall be based upon the depth of rock encountered and standard details 540.01 
and 540.02. Payment for rock excavation at manholes or other structures shall be based on the 
outside diameter or dimensions plus 4 feet to allow a working space of 2 feet beyond each 
exterior wall. 

500.4. Site Preparation. All sites to be occupied by permanent construction or 
embankments shall be cleared of all logs, trees, roots, brush, tree trimmings, and other objectionable 
materials and debris. All stumps shall be grubbed. In addition, subgrades for fills and 
embankments shall be cleaned and stripped of all surface vegetation, sod, and organic topsoil. All 
waste materials shall be removed from the site and disposed ofby the Contractor and at his 
expense. Topsoil shall be stripped and stockpiled for reuse as specified herein. 

500.5. Clearing. The Contractor shall do all clearing necessary for access, stringing of 
pipeline materials, and construction of the pipelines and appurtenant structure. 

Contractor shall do all clearing necessary for performance of his work and shall confine his 
operations to that area provided through easements, licenses, agreements and rights-of-way. The 
contractor's entrance upon any lands outside of that area provided by easements, licenses, 
agreements or public rights-of-way, shall be at the Contractor's sole liability. 
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Property owners shall be notified by the contractor at least two (2) weeks prior to the 
proposed constrnction starting date. The notification will allow property owners to remove any 
small plants or flowers they desire to save. 

Clearing along creek banks, ditches, swales, etc. shall be kept to a minimum as necessary for 
sewer or force main installation, to minimize bank erosion prior to riprap installation. 

500.6. Use of Explosives. The Contractor shall comply with all laws, ordinances, applicable 
safety code requirements, and regulations reiative to the handling, storage, and use of explosives, 
and the protection of life and property. The Contractor shall be responsible for all damage caused 
by his blasting operations. Suitable methods shall be employed to confine all materials lifted by 
blasting within the limits of the excavation or trench. 

All rock which can't be handled and compacted as earth shall be kept separate from other 
excavated materials and shall not be mixed with backfill or embankment materials expect as 
specified or directed. 

500.7. Unauthorized Excavation. Except where otherwise authorized, shown, or specified, 
all materials excavated below the bottom of concrete walls, footings, slabs on grade, and 
foundations shall be replaced, by the Contractor and at his expense, with concrete placed at the 
same time and monolithic with the concrete above. 

500.8. Dewatering. The Contractor shall provide and maintain adequate dewatering 
equipment to remove and dispose of all surface and ground water entering excavations, trenches, or 
other parts of the work. Each excavation shall be kept dry during sub grade preparation and 
continually thereafter until the strncture is to be built, or the pipe to be installed herein, is completed 
to the extent that no damage from hydrostatic pressure, flotation, or other cause will result. 

All excavations for concrete strnctures or trenches which extend down to or below ground 
water shail be dewatered by iowering and keeping the ground water level beneath such excavations 
12 inches or more below the bottom of the excavation. 

Surface water shall be diverted or otherwise prevented from entering excavated areas or 
trenches to the greatest extent practicable without causing damage to adjacent property. 

The Contractor will be held responsible for the condition of any pipe or conduit which he 
may use for drainage purposes, and all such pipes or conduits shall be left clean and free of 
sediment. 

500.9. Sheeting and Shoring. If any sheeting or shoring is to be done an engineered plan 
shall be submitted to Sanitary Sewer Utility. The plan will be reviewed for loadings on the pipe. 
The plan must be approved by the Engineer prior to beginning work. Except where banks are cut 
back on a stable slope, excavation for structures and trenches shall be sheeted, braced, and shored, 
as necessary, to prevent caving or sliding. 
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Trench sheeting shall not be pulled before backfilling unless the pipe strength is sufficient to 
cmTy trench loads based on trench width to the back of sheeting, nor shall sheeting be pulled after 
backfilling. With the concurrence of the Engineer, sheeting shall be left permanently in the trench. 

Where trench sheeting is left in place, such sheeting shall not be braced against the pipe, but 
shall be supported in a manner which will preclude concentrated loads or horizontal thrusts in the 
pipe. Cross braces installed above the pipe to support sheeting may be removed after pipe 
embedment has been completed. 

500.10. Stabilization. Subgrades for concrete structures and trench bottoms shall be firm, 
dense, and thoroughly compacted and consolidated; shall be free from mud and muck; and shall be 
sufficiently stable to remain firm and intact under the feet of the workmen. 

Subgrades for concrete structures or trench bottoms, which are otherwise solid, but which 
become mucky on top due to construction operations, shall be reinforced with one (1) or more 
layers of crushed rock or gravel. The stabilizing material shall be spread and compacted to a depth 
of not more than 4 inches, which shall be furnished and installed as specified for granular fills. Not 
more than 1/2-inch depth of mud or muck shall be allowed to remain on stabilized trench bottoms 
when the pipe bedding material is placed thereon. The finished elevation of stabilized subgrades 
for concrete structures shall not be above subgrade elevations indicated on the drawings. 

All stabilization work shall be performed by and at the expense of the Contractor. 

500.11. Topsoil Removal and Replacement. In all areas of the construction easement for 
sanitary sewers, in all areas to be graded or where fills or embankments are to be constructed and 
any other areas of the project where the original topsoil will be covered, damaged, or disturbed, the 
topsoil shall be removed, stockpiled, and replaced. 

Topsoil shall be removed to a minimum depth of 6 inches or to the actual depth of the 
topsoil where greater than 6 inches, and shall be carefully segregated and stockpiled for 
replacement after construction has been completed. No mixing with other excavated materials or 
waste granular bedding materials will be permitted. 

500.12. Trench Excavation. The Contractor shall not open more trench in advance of pipe 
laying than is necessary to expedite the work. The trench shall be backfilled at the end of each day 
except as may be required to begin the next day's work. Trenches in the road shall be plated with 
steel sheets or patched with cold patch overnight. The maximum length of open trench on any line 
under construction shall be 300 feet. 

Except where tunneling is indicated on the drawings, or is permitted by the Engineer, all 
trench excavation shall be open cut from the surface. 

a. Alignment and Minimum Cover. The alignment of each pipeline shall be fixed and 
determined from offset stakes. Vertical and horizontal alignment of pipes, and the 
maximum joint deflection used in connection therewith, shall be in conformity with 
requirements of the section covering installation of pipe. Establish required uniform 
line and grade in trench from benchmarks identified by City Engineer. Maintain this 
control for minimum of 100 feet behind and ahead of pipe-laying operation. Use 
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laser beam equipment to establish and maintain proper line and grade of work. 

b. Limiting Trench Widths. Trenches shall be excavated to a width which will provide 
adjacent working space and sidewall clearances for proper pipe installation, jointing, 
and embedment and shall follow the minimum trench width (payline) shown on 
standard details 540.0 l and 540.02. 

1. Minimum Sidewall Clearance. Minimum permissible sidewall clearance 
between installed pipe and each trench wall, expressed in inches, shall be the 
outside diameter of the pipe divided by six (6) (DJ6). Ledge rock, boulders, and 
large stones shall be removed to provide a minimum clearance of four inches 
(4") on each side of all pipes. 

The stipulated minimum sidewall clearance is not minimum average clearance, 
but is minimum clear distances which are required. 

2. Maximum Trench Widths. The maximum trench width for sanitary sewer pipe is 
shown on standard details 540.01 and 540.02. 

Where necessary to reduce earth load on trench banks to prevent sliding and 
caving, the banks may be cut back on slopes and shall not extend lower than 1 
foot above the top of the pipe. 

c. Unauthorized Trench Widths. Where, for any reason, the width of the lower portion 
of the trench as excavated at any point exceeds the maximum permitted in the 
foregoing specifications: either; pipe of adequate strength, special pipe embedment, 
or arch concrete encasement, as required by the loading conditions and with the 
concurrence of the Engineer, shall be furnished and installed by the contractor and at 
his expense. 

d. Mechanical Excavation. The use of mechanical equipment will not be permitted in 
locations where its operation would cause damage to trees, buildings, culverts, other 
existing property, utilities, or strnctures above or below ground. In all such 
locations, hand excavation methods shall be used. 

Mechanical equipment used for trench excavation shall be of a type, design, and 
construction, and shall be such operated, that the rough trench excavation bottom 
elevation can be controlled, that uniform trench widths and vertical sidewalls are 
obtained at least from an elevation of one foot above the top of the installed pipe to 
the bottom of the trench, and that trench alignment is such that pipe when accurately 
laid to specified alignment will be centered in the trench with adequate clearance 
between the pipe and sidewalls of the trench. Undercutting the trench sidewall to 
obtain clearance will not be permitted. 

e. Cutting Asphalt or Concrete Pavement. Cuts in asphalt or concrete pavement or 
sidewalks shall be not larger than necessary to provide adequate working space for 
proper installation of pipe and appu11enances. Cutting shall be started with a 
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concrete saw in a manner which will provide a clean groove at least 1-1/2 inches 
deep along each side of the trench and along the perimeter of cuts for strnctures. 

Pavement over trenches excavated for pipelines shall be removed so that a shoulder 
not less than 12 inches in width at any point is left between the cut edge of the 
pavement and the top edge of the trench. Where necessary, trench banks may be 
sloped back as needed, and the width of pavement removed shall be adjusted 
accordingly. Trench width at the bottom shall not be greater than at the top and no 
undercutting will be permitted. Pavement cuts shall be made to and between straight 
or accurately marked curved lines that, unless otherwise required, shall be parallel to 
the centerline of the trench. Temporary pavement patches shall contain a minimum 
of 3 inches of cold mix as noted in the Street and Storm Sewer Specification 
Standard Details-Pavement Replacement ( 120.01 ). 

f. Excavation Below Pipe Subgrade. Except where otherwise required, pipe trenches 
shall be excavated below the underside of the pipe, as shown on the Pipe 
Embedment Detail 540.01, and 540.02, to provide for the installation of granular 
embedment pipe foundation material. Ledge rock, boulders, and large stones shall 
be removed to provide a minimum clearance of four inches ( 4") below all pipes. 

g. Artificial Foundations in Trenches. Whenever so ordered by the Engineer, the 
Contractor shall excavate to such depth below grade as the Engineer may direct and 
the trench bottom shall be brought to grade with crushed stone foundation material, 
or such material as the Engineer may order installed. All timber, concrete, or other 
foundations made necessary by unstable soil shall be installed as directed by the 
Engineer. Compensation for extra excavation and timber, concrete, or other 
foundations, except where provided by contract unit prices, shall be made in 
accordance with the contract provisions for extra work. 

Where crnshed stone artificial foundations in trenches are required, the material shall 
be placed on suitably prepared sub grades and compacted by vibration, and shall be 
crnshed rock or gravel free from dust, clay, or trash, graded 1-1/2 inches to No. 4 as 
defined in ASTM C33. 

h. Bell Holes. Bell holes shall provide adequate clearance for tools and methods used 
in installing pipe. No part of any bell or coupling shall be in contact with the trench 
bottom, trench walls, or granular embedment when the pipe is jointed. 

500.13. Pipe Embedment. Embedment materials for the sanitary sewer, both below and 
above the bottom of the pipe, classes of embedment to be used, and placement and compaction of 
embedment material shall conform to the requirements shown on the Pipe Embedment Details 
540.01 and 540.02 and to the following supplementary requirements. RCP, VCP, and DIP shall be 
considered rigid pipes. PVC, HDPE and CMP shall be considered flexible pipe however, HDPE 
and CMP are not acceptable for sanitary sewer uses. 

Embedment material shall contain no cinders or other material which may cause pipe 
C01TOS1011. 
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a. Placement and Compaction. Granular embedment material shall be spread and the 
surface graded to provide a uniforn1 and continuous support beneath the pipe at all 
points between bell holes or pipe joints. It will be permissible to slightly disturb the 
finished subgrade surface by withdrawal of pipe slings or other lifting tackle. 

After each pipe has been graded, aligned, and placed in final position on the bedding 
material and shoved home, Category I (loosely placed uncompacted bedding 
material shall be placed under the center of the pipe a distance of D0 /3 before the 
pipe is placed). Category I bedding material shall be deposited and compacted to 
95% on either side of the loosely placed bedding material and around each side of 
the pipe up to the springline and back of the bell or end thereof to hold the pipe in 
proper position and alignment during subsequent pipe jointing and embedment 
operations. 

b. VCP. Pipe shall be bedded according to ASTM C12 and details for rigid pipe bound 
in this manual. 

c. RCP. Pipe shall be bedded according to the Type 3 installation as recommended by 
the American Concrete Pipe Association and the details bound in this manual for 
rigid pipe. 

d. DIP. Pipe shall be bedded according to ASTM A 746 and the details for rigid pipe 

bound in this manual. 

e. PVC. Pipe shall be bedded according to ASTM D2321 and the details for flexible 
pipe bound in this manual. 

500.14. Trench Backfill. All trench backfill above the springline of the pipe embedment 
shall conform to the following requirements. 

Classification of backfiii materials. BackfiH materials in these specifications shall conform 
to the Standard Installation Direct Design (SIDD) categories per the chart below. 

SIDD Soil uses Standard AASHTO 

Gravelly Sand (Category I) SW, SP, GW, GP Al,A3 

Sandy Silt (Category II) GM,SM,ML, A2,A4 
Also GC with less than 
20% passing #200 sieve 

Silty Clay (Category III) CL, MH, GC, SC A5,A6 

If concrete arch encasement is required, a layer of backfill material not more than 8 inches 
deep may be placed over concrete arch encasement after the concrete has reached its initial set, to 
aid curing. No additional backfill shall be placed over arch encasement until the concrete has been 
in place for at least three (3) days. 

a. Compacted Backfill. Compacted backfill will be required for the full depth of the 
trench above the embedment in the following locations: 
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1. Where beneath pavements, surfacings, driveways, curbs, gutter, walks, or other 
surface construction, or structures. 

2. Where in street, road, or highway shoulders. 

3. In established lawn areas. 

At the option of the Contractor, compacted backfill may be: ( 1) suitable job 
excavated material; or (2) graded gravel as described below: 

Sieve Size % Passing 
5/8" 90-100 
Y2" 75-100 

3/8" 30-75 
#4 5-25 
#8 3-6 

#30 2.5-5 
#200 1-2.5 

b. Trench Backfill 

1. Materials. All materials which are to be compacted by tamping or rolling, 
including all tamped embedment, shall be free from sticks, large roots, or other 
organic matter coarser than grass roots, stones, hard lumps, and clods, and shall 
have a moisture content such that optimum compaction is obtained when 
properly tamped or rolled. Debris, frozen material, large clods, stones, organic 
matter, or other unstable materials shall not be used for final backfill within two 
feet (2') of the top of pipe. 

Granular material for replacement of unsuitable foundation material removed 
from trench bottoms shall consist of coarse sand, lime gravel, and shall be free 
from dust, clay, and other materials which would cause the materials to crack or 
cake. When tested with square mesh laboratory sieves, not less than ninety-five 
percent (95%) shall pass a three-eighths (3/8) inch sieve and not more than five 
percent (5%) shall pass a No. 10 sieve. 

Flowable backfill shall be a Controlled Low Strength Material (CLSM). CLSM 
shall be composed of Portland cement, fly ash ( optional), fine aggregate, coarse 
aggregate ( optional), water, and a shrinkage compensator. Cement shall be 
either Type I or Type II Portland cement. Mixing water shall be potable. Air 
entrainment admixture shall consist of an organic compound which will result in 
air contents as prescribed by ASTM C 173 or C 231. Fine aggregate shall be 
washed and consist of clean, hard, durable and uncoated particles of natural or 
manufactured sand or a combination thereof, with or without mineral filler. 
Aggregate shall be free of injurious amounts of salt, alkali, vegetable matter or 
other objectionable material. Coarse aggregate shall be sound, durable, clean 
rock or broken concrete (2 inch to 8 inch square) to minimize the quantity of 
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CLSM. The CLSM shall be placed to a depth of 2 feet then coarse aggregate 
may be added to the CLSM mixture until the top of the CLSM and top of 
aggregate are approximately equal. The process may be repeated until the fill is 
completed. CLSM shall be removable (less than 100 PSI) and comply with the 
following mix design: 

Cement 
Water 
Sand 

144 lbs 
396 lbs 

2,698 lbs 
Air entrainment 13% 

Where CLSM is being placed over or adjacent to crushed stone backfill, a layer 
of filter fabric shall be installed between the two materials. 

Inundated sand backfill is not acceptable. 

2. Compaction. All backfill shall be thoroughly compacted by pneumatic 
tampers, or other approved methods, to the original state of consolidation of the soil 
encountered. Backfill shall be placed in uncompacted lifts not to exceed 6 inches 
and each lift shall be thoroughly and adequately compacted. Care shall be exercised 
not to disturb the pipe when placing backfill. The compacted earth backfill shall be 
brought to an elevation of approximately 6 inches below the finished surface grade 
and then surface grade or paving constructed. Testing shall be similar to that 
required at embankments per 500 .15 except that tests shall be taken once for every 
300 linear feet of trench or fraction thereof for every other lift. Backfill using 
aggregate does not require testing. 

After backfill and compaction is complete trenches shall be leveled off and grading 
shall be performed as is necessary to restore yards or other grassed or sodded areas 
to their original condition or better. 

Backfill under pavements shall be flowable fill. Flowable fill shall be placed from a 
maximum of 1 foot above top of utility to the underside of pavement base course. If 
pavement does not have a base course, stop flowable fill 6 inches below bottom of 
pavement and provide 6 inch cushion course of 1 inch clean aggregate. Maximum 
depths ofCLSM shall be as described in 201.12.b.3. During emergency situations 
and for trenches wider than 6 feet, backfill under pavements shall adhere to 
201.12.b.6 and 201.12.b.7 respectively. 

c. Responsibility of Contractor for Backfill Settlement. The Contractor shall be 
responsible for the satisfactory compaction and maintenance thereof, of all trenches 
and structural excavation of any description required under this Contract. Contractor 
shall warrant their work for at least the correction period from the date of 
acceptance. If prior to the expiration of this warranty, any trenches or other 
excavations are found to have settled they shall immediately be reworked by the 
Contractor and restored to the specified grades. Any sod, paving, or other surfacing 
damaged by settlement of trenches shall be replaced by the Contractor and at his 
expense. 
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d_ Tonsoil Reolacement. Topsoil removed and stockpiled in advance of trench 
excavation shall be replaced after trench backfilling operations are completed and 
initial settlement has taken place. Trench backfill shall be completed to such 
elevation as required to allow settlement and to permit the replacement of all topsoil 
which had been removed and stockpiled. 

500.15. Fill and Embankments. Where filling is required to raise the subgrade 
under areas to be paved or surfaced, all fill materials shall consist of earth or other approved 
material. All organic or other undesirable material shall be removed. Where embankments, 
regardless of height, are placed against hillsides or existing embankments, either of which 
have a slope steeper than 1 vertical to 4 horizontal, the existing slope shall be benched or 
stepped in approximately 24 inch rises as the new fill is brought up in 8 inch maximum 
layers or lifts. The material bladed out, the bottom of the area cut into, and the embankment 
material being placed, shall be compacted to the required density. Material cut out, bladed 
into place and compacted shall not be measured and paid for directly but will be considered 
as incidental work. 

All fill under paved surfaces such as streets and parking lots shall be compacted by a 
power roller or other approved equipment and the subgrade brought to a reasonably true and 
even plane. Earth used for fill shall be placed in layers not more than 8 inches thick, an 
uncompacted measurement, and shall be compacted as specified before the next layer is 
placed. Each layer shall be wetted or dried as necessary, and shall be compacted to the 
required density. Regardless of the type of equipment used, the roadway shall be compacted 
uniformly and the surface kept reasonably smooth at all times. If large pieces of heavy clay 
are encountered, the material shall be broken down by suitable manipulation to permit 
satisfactory embankment construction. If shale is encountered, the shale shall be broken 
down as much as practical and compacted at or above optimum moisture. 

Each layer shall be uniformly spread, moistened as required, and then compacted to 
90% of maximum density, obtained at the optimum moisture content, as determined by 
AASHTO Method T-99-38. The top 18 inches shall be compacted to 95% of maximum 
density. The field density of the lift will be determined in accordance with AASHTO T 191 
or T 205, using the total material or T238, Method B Direct Transmission, for wet density. 
If nuclear density methods are used, moisture content will be determined in accordance with 
AASHTO T239. One test shall be taken for every 1,000 linear feet or fraction thereof for 
each lift. Testing is to be done by a third party independent testing agency or by the 
Contractor if the Contractor has demonstrated to the Engineer that Contractor employs 
qualified persons and maintains qualified equipment to conduct density testing. Test results 
shall be furnished on forms acceptable to Engineer. Costs of all testing and retesting are the 
responsibility of the Contractor. 

500_ l 6 Structural Backfill. Backfilling of all structures shall be permitted only after an 
adequate curing time, as determined by the Engineer, has elapsed. 

All excavations shall be backfilled to the lines and grades shown on the drawings. In no 
instance shall backfill be dumped, bull-dozed, or otherwise deposited in bulk upon the newly
constructed structure. After the required curing time, the excavation shall be backfilled by 
depositing, entirely without shock and with careful pneumatic tamping, suitable earth, sand, or 
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other acceptable material in lifts not to exceed 6 inches in compacted thickness. Backfill shall be 
deposited at approximately the same elevation on opposite sides of the strncture and shall be 
compacted in place to a density equal to or greater than ninety-five percent (95%) of maximum 
density as detem1ined by the Standard AASHTO Method T-99-38. Inundated sand backfill shall 
not be used. 

No trench backfill material containing rock, or debris from rock excavation, shall be placed 
in the upper 24 inches of the excavation except with the specific pem1ission of the Engineer. Large 
stones may be placed in the remainder of the trench backfill only if well separated and so arranged 
that no interference with backfill compaction will result. 

Any deficiency in the quantity of material for backfilling the excavation, or for filling 
depressions caused by settlement, shall be supplied by the Contractor. All excavated material in 
excess of that necessary to fill the trench to the grade shown on the drawings shall be removed and 
disposed of by the Contractor. 

500.17. Final Grading. After other outside work has been finished, and backfilling and 
embankments completed and settled, all areas on the site of the work which are to be graded shall 
be brought to grade at the indicated elevation, slopes, and contours. Use of graders or other power 
equipment will be permitted for final grading and dressing of slopes, provided the result is uniform 
and equivalent to hand work. All surfaces shall be graded to secure effective drainage. Unless 
otherwise shown, a slope of at least one percent shall be provided. 

Topsoii removed and stockpiled as part of site preparation work shall be used to surface and 
finish all fills and embankments which do not require gravel surfacing. 

Grading and surfacing shall be completed to the satisfaction of the Engineer. 

500.18. Tests. As stipulated in the quality control section, all tests required for preliminary 
review of materials shall be made by an acceptable independent testing laboratory at the expense of 
the Contractor. A gradation test shall be made for each type of embedment or backfill material and 
one additional gradation test shall be made for each additional 500 tons of each material. 
Contractor shall furnish compaction test reports by a third party certified testing agency which is 
acceptable to the City. Tests shall be taken once for every 300 linear feet or fraction thereof for 
each lift. Costs of all tests and retesting shall be borne by the contractor. 

500.19. Tunnel Excavation. Pipelines shall be constructed in tunnels of the type designated 
on the contract plans, in conformity with the following requirements: Before starting work on any 
tunnel, detailed drawings, specifications, and other data covering the lines to be used shall be 
submitted in accordance with the submittals section. 

The minimum clear inside diameter of the tunnel liner shall not exceed the outside diameter 
of the carrier pipe joints or couplings by 4 inches unless specifically indicated on the drawings. 
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a. 

b. 

Casing Pipe. New, smooth, wall, welded steel pipe fabricated from ASTM A36 plate 
or ASTM A 570 sheet with a minimum yield point of 36,000 psi confom1ing to 
A WW A C200. The casing pipe shall have a wall thickness as follows: 

Wall Thickness 

Casing Diameter Under Highways Under Railroads 
inches inches Inches 

Under 14 0.188 0.250 

14 to 16 0.188 0.281 

18 0.250 0.312 

20 0.250 0.344 

22 0.250 0.375 

24 0.281 0.406 

26 0.281 0.438 

28 to 30 0.312 0.469 

32 0.312 0.500 

34 0.312 0.531 

36 0.344 0.531 

38 to 42 0.344 0.563 

Coatings and Linings. The casing pipe shall be cleaned and coated both inside and 
outside with two (2) coats of coal tar paint, Kippers "Bitumastic Super Service 
Black", Mobil "High-Build Bituminous Coating 35-J-10", or Tnemec "46-449 
Heavy Duty Black". 
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c. Joints. All joints in steel pipe casings shaii be field welded to conform to API 1104 
or A WW A C206. 

d. Casing Installation. The casing shall be installed by jacking into place . Earth 
displaced by the conduit shall be removed through the interior of the conduit by 
hand, by auger, or by other acceptable means. Sections of the casing pipe shall be 
welded together to form a continuous conduit capable of resisting all stresses, 
including jacking stresses. The casing pipe conduit in its final position shall be 
straight and true in alignment and grade, as required on the drawings. There shall be 
no space between the earth and the outside of the casing. 

e. Casing spacers. Type l or Type 2 casing spacers shall be used in bores where 
sanitary sewer pipe is 15 inches in diameter and smaller, length of bore is 250 linear 
feet or less. 

Type 2 casing spacers shall be used in bores where the sanitary sewer pipe diameter 
is larger than 15 inches or longer than 250 linear feet. 

1. Type 1 Casing Spacers. Casing spacers shall be non-metallic, molded in 
segments for field assembly without any special tools. The casing spacers shall 
have minimum compression strength of 3,000 psi and minimum impact strength 
of 1.5 ft-lbs/inch. The casing spacers shall have full length, integrally molded 
skids designed to provide a minimum of 0. 7 5 inches of clearance between the 
carrier pipe's greatest outside diameter and the casing pipe's inside diameter. 
The skids shall be beveled with high abrasion resistance and a low friction 
coefficient. Metal, Type 304 ( 18-8) stainless steel bolts may be used to secure 
the segments together. Acceptable manufactures and models are: PSI Ranger II, 
Advance Products & System Model CI. 

2. Type 2 Casing Spacers. The casing spacers shall have a bolt on shell made in two 
(2) sections. All metal components shall be Type 304 (18-8) Stainless Steel. It 
shall have an elastorneric liner to isolate the shell from the carrier pipe. It shall 
have runners attached to the shell and be designed to provide a minimum of 0.75 
inches clearance between the carrier pipe's greatest outside diameter and the 
casing pipe's inside diameter. The chock runners shall be beveled with high 
abrasion resistance and a low friction coefficient. Acceptable manufacturers and 
models are: PSI S8G-2 and PSI Sl2G-2, Power Seal #4810, Cascade CCS series 
and Advance Products & Systems Model SSL 

f. End Seals. Both ends of each tunnel liner shall be closed seamless pull-on-type 
synthetic rubber end seals. The end seals shall be secured to the casing and carrier 
pipe with T-304 stainless steel banding straps with a 100% non-magnetic wo1m gear 
mechanism. The end seal installation shall not require any special tools. Acceptable 
manufacturers and models are: Advance Products & Systems Models AC & AM, 
PSI Models C & S. 
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g. Boring and Jacking Pine. After dewatering as required, the casing pipe shall be 
installed by boring and simultaneously jacking the pipe in place. There shall be no 
annular space between the outside of the casing pipe and the undisturbed earth. If 
necessary to reduce friction and ensure that the entire length of casing pipe can be 
jacked in place, bentonite slurry or a suitable chemical gel shall be pumped to the 
head of the bore to lubricate the exterior casing pipe walls. 

500.20. Stream Crossings. 

a. Cover Depth. The top of all sewers entering or crossing streams shall be at a 
sufficient depth below the natural bottom of the stream bed to protect the sewer line. 
In general, the following cover requirements must be met: 

1. One foot (1 ') (0.3 m) of cover is required where the sewer is located in rock; 
2. Three feet (3') (0.9 m) of cover is required in other material. In major streams, 

more than three feet (3') (0.9 m) of cover may be required; 
3. In paved stream channels, the top of the sewer line should be placed below the 

bottom of the channel pavement; and 
4. Less cover will be approved only if the proposed sewer crossing will not 

interfere with future modifications to the stream channel. Justification for 
requesting less cover shall be provided to the Engineer. 

b. Structures. The sewer outfalls, headwalls, manholes, gateboxes, or other structures 
shall be located as not to interfere with the free discharge of flood flows of a stream. 

c. Materials. Sewers entering or crossing streams shall be constructed of ductile iron 
pipe with mechanical joints; otherwise, they shall be constructed so they will remain 
watertight and free from changes in alignment. Material used to backfill the trench 
shall be stone, coarse aggregate, washed gravel or other materials which will not 
readily erode, cause siltation, damage pipe during placement, or corrode the pipe. 

d. Aerial Crossings. Aerial crossings will be considered on a case-by-case basis and if 
approved by the City shall meet the following requirements: 

1. Support shall be provided for all joints in pipes utilized for aerial crossings. The 
supports shall be designed to prevent frost heave, overturning, and settlement. 

2. Precautions against freezing, such as insulation and increased slope, shall be 
provided. Expansion jointing shall be provided between above-ground and 
below-ground sewers. Where buried sewers change to aerial sewers, special 
construction techniques shall be used to minimize frost heaving. 

3. For aerial crossings, the impact of flood waters and debris shall be considered. 
The bottom of the pipe should be placed no lower than the elevation of the fifty 
(50)-year flood. 

4. Aerial crossings shall be constructed of ductile iron pipe with mechanical joints; 
otherwise, they shall be constructed so that they will remain watertight and free 
from changes in alignment or grade. 

500-13 



500.21. Drainage Maintenance. Trenches across roadways, driveways, walks, or other 
trafficways adjacent to drainage ditches or water courses shall not be backfilled prior to completion 
of backfilling the trench on the upstream side of the trafficway, to prevent impounding water after 
the pipe has been laid. Bridges and other temporary structures required to maintain traffic across 
such unfilled trenches shall be constrncted and maintained by the Contractor. Backfilling shall be 
done so that water will not accumulate in unfilled or partially filled trenches. All material deposited 
in roadway ditches or other water courses crossed by the line of trench shall be removed 
immediately after backfilling is completed and the original section, grades, and contours of ditches 
or water courses shall be restored. Surface drainage shall not be obstrncted longer than necessary. 

500.22. Protection of Trench Backfill in Drainage Courses. Where trenches are constructed 
in ditches or other water courses, backfill shall be protected from surface erosion. Where the grade 
of the ditch exceeds one (l) percent, ditch checks shall be installed. Unless otherwise indicated on 
the drawings, ditch checks shall be concrete. Ditch checks shall extend not less than 2 feet below 
the original ditch or water course bottom for the full bottom width and at least 18 inches into the 
side slopes and shall be at least 12 inches thick. 

500.23. Disposal of Excess Excavated Materials. Insofar as needed, suitable excess 
excavated materials shall be used in fills and embankments indicated on the drawings. Except as 
otherwise permitted, all excess excavated materials shall be disposed of away from the site of the 
work. 

Broken concrete and other debris resulting from pavement or sidewalk removal, excavated 
rock in excess of the amount permitted to be and actually installed in trench backfill, junk, and 
debris encountered in excavation work and other similar waste materials shall be disposed of away 
from the site of the work. 

Earth from excavations located in unimproved property shall be distributed directly over the 
pipe trench and within the pipeline right-of-way in such a way that the finish grade of the replaced 
topsoil will be 6 inches above the original ground surface elevation at and across the trench and 
sloping uniformly each way. Material thus distributed shall be carefully finished with a drag, blade 
machine, or other suitable tool to a smooth, uniform surface without obstructing drainage at any 
point. At previous natural drainage ways crossing the sewer alignment, the mounded finish grade 
shall be sloped to form a drainage swale suitable to allow runoff to drain and shall not cause 
ponding. Placement of excavated material in the above manner will not be permitted where the line 
of trench crosses or is within a public road or highway right-of-way. 

The disposal of waste and excess excavated materials, including hauling, handling, grading, 
and surfacing shall be a subsidiary obligation of the Contractor and no separate payment will be 
made there for. 

500.24. Settlement. The Contractor shall be responsible for all settlement of backfill, fills, 
and embankments which may occur within the correction period stipulated in the General 
Requirements Section 5. 9. 

The Contractor shall make, or cause to be made, all repairs or replacements, including 
reseeding or resodding as required, made necessary by settlement within 30 days after notice from 
Engineer or Owner. 
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500.25. Erosion Control. To prevent erosion of creek banks at points where the sewer 
crosses, the removal of trees and vegetation along the creek banks shall be minimized. 

At each creek crossing, where indicated on the plans, a one-foot high and 4-foot wide berm 
shall be constructed adjacent and parallel to the top of each bank, so runoff will flow along the benn 
and be deflected to undisturbed vegetated areas before entering the creek. 

At each creek crossing, where indicated on the plans, the restored creek bank shall be 
protected by 2 feet of riprap on top of 6 inches of filter blanket rock which shall be placed on top of 
a 4-foot thick ground water barrier. The riprap and filter blanket rock shall cover an area from the 
bottom of the channel to the top of the berm and extend 5 feet into undisturbed earth on each side. 
The ground water barrier shall cover an area from the bottom of the sewer trench to the top of the 
berm for the full trench width. 

a. Materials. The material for riprap shall consist of a predominantly one-sized, 
durable stone, shot rock or broken concrete. Acceptance by the engineer may be 
made by visual inspection. Riprap material shall be either Type 1, or 2, per below. 

Type 1 Riprap shall consist of at least 40 percent of the mass being pieces having a 
volume of one cubic foot or more. 

Type 2 Riprap shall consist of at least 60 percent of the mass being pieces having a 
volume of one cubic foot or more. 

A geotextile material shall separate the subgrade from the riprap. Geotextile material shall 
be AASHTO M288-96 Class 2 with a minimum permittivity of 1.0 sec-1 and an apparent 
opening size of 0.22 mm MARV. Lap seams per manufacturers recommendations. 

Riprap shall be placed to the approximate shape and thickness shown on the plans for the 
specified ditch or as directed by the Engineer. The rock shall be dumped on a subgrade of 
reasonably uniform density and left in a rough condition meeting the approval from the 
Engineer. 

Grouted riprap shall not be allowed unless approved by the Engineer. 

a. Filter Blanket Rock. The material shall be durable and may be either crushed stone 
or gravel of a combination of both. The rock shall be reasonably well graded with a 
maximum size of 4 inches in diameter and an average size of one inch in diameter. 

b. Placement. The ground water barrier shall be placed and compacted in one-foot 
layers for the total thickness below the filter blanket rock. The geotextile is to be 
placed on top of grade. The filter blanket rock shall be carefully dumped in place so 
as to prevent damage to the filter blanket layer. The completed riprap shall form a 
uniform 2 foot thick layer with a tight surface. Each layer need not be compacted, 
but shall be graded in a manner to ensure that the larger fragments are unifom1ly 
distributed and that the smaller fragments serve to fill the voids between the larger 
fragments. Hand placement of fragments or compaction will be required only to the 
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extent necessary to obtain the required results. A trench at the toe of the slope shall 
be excavated to the depth shown on the plans, or to a depth of 2 feet if not otherwise 
shown on the plans. 

All costs in connection with erosion control, including ground water barrier, filter 
blanket, and riprap shall be included in the cost of sewer pipe in place. 

c. Ground Water Barrier. Ground water barriers shall impede passage of water through 
the pipe embedment material. Barrier material shall meet soil classification GC, SC, 
CL, or ML-CL, and shall be compacted to 95% of maximum density. Material may 
be finely divided suitable job excavated material, free from stones, organic matter 
and debris. Ground water barriers shall be compacted soil the full depth of granular 
material plus 1 foot above the granular material, the full trench width, at least 4 feet 
long with a minimum depth of 4 feet. 

d. Stream Crossing Cleanup. Cleanup of stream crossings shall begin immediately 
after sewer constrnction and backfilling can be completed. Exposed disturbed areas 
in stream crossings shall not remain unprotected for more than seven (7) days. 

500.26. Cleanup Work. The Contractor shall provide sufficient labor forces and equipment 
to maintain cleanup operations closely behind pipe laying operations. Every advantage shall be 
taken of periods of good weather for general cleanup, grading, topsoiling, seeding, sodding, etc. 
Items of work such as manhole constrnction, road cuts, pavement replacement, and all other 
restoration work shall not be allowed to lag behind the pipe installation. Special attention shall be 
given to maintaining road crossings. Streets to be opened to local traffic at the end of the day's 
operation shall be cleaned of dirt and mud. Streets which are not open to traffic shall be cleaned 
regularly to be kept free of dirt and mud. Street sweeping equipment shall capture and contain dust 
and debris. Powered broom attachments shall be of the pick-up type. All equipment and material 
stockpiles shall be secured for safe passage of vehicles and pedestrians. Traffic control in 
conformance with the Manual of Uniform Traffic Control Devices shall be in place prior to opening 
the road to traffic. 

All temporary pavement patches must be kept flush with adjacent paved surfaces between 
asphalt paving seasons. Ruts and other depressions caused by settling, vehicular traffic, etc., shall 
be continuously filled and graded for maintenance of a smooth traveled surface and minimum 
inconvenience to the public. All material stockpiles shall be secured for safe passage of vehicles 
and pedestrians. If, in the opinion of the Engineer, cleanup and miscellaneous items of work and 
constrnction are allowed to lag, the Contractor will be required to stop pipe installation until such 
work is caught up. 

A percentage of the unit and lump sum prices will be withheld from payments for pipe 
installation, manhole construction, etc., in areas where cleanup and restoration have not been 
completed. This percentage will be in excess of the specified 10% retained for completed work. 
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SECTION 505 

SANITARY SEWER PIPE 

505 .1. Description. This section covers sanitary sewer pipe and fittings to be furnished complete 
with all jointing materials and appurtenances. 

Pipe shall be installed and tested in accordance with Section 515 - Sewer Pipe Installation 
and Testing. 

505 .2. Materials for Public Sewer Lines. Pipe and fittings, jointing materials, and appurtenant 
materials shall be shown on the drawings and as specified herein. 

a. PVC PIPE - PVC pipe and fittings shall be permitted for sewers up to 27 inches in 
diameter. The use of PVC pipe for sewers larger than 27 inches in diameter will be 
considered on a case by case basis. PVC pipe shall meet either the sewer pipe 
specifications or the pressure pipe specifications listed below depending upon the 
depth of sewer installed. 

1. Gravity Sewers Up to 15 Feet Deep. At a minimum the gravity sewer pipe shall 
be SOR 35 PVC. Pipe up to 15 inches in diameter shall conform to ASTM D-
3034. Pipe with a diameter 18 inches or larger shall conform to ASTM F-679. 
The use of pipe conforming to ASTM F-794 and ASTM F-1803 will be 
considered on a case by case basis for pipe sizes 12 inches to 27 inches in 
diameter. Joints shall comply with the specifications below. Pipe embedment 
and backfill shall be in accordance with the Pipe Embedment Standard Detail 
540.01 and 540.02. 

2. Gravity Sewers Between 15 Feet but Less Than 30 Feet Deep. At a minimum the 
gravity sewer pipe shall be SDR 26 heavy wall gravity sewer pipe. Pipe up to 15 
inches shall conform to ASTM D-3034 (latest revision). Pipe with a diameter 18 
inches or larger shall have a minimum stiffness of 115 psi and conform to ASTM 
F-679 (latest revision) 

PVC pressure rated pipe shall be permitted as follows. PVC pipe shall meet 
AWWA C-900, or AWWA C-909, or AWWA C-905, or ASTM D-2241 SDR-
26. 

Joints shall comply with the specifications below. Pipe embedment and backfill 
shall be in accordance with the Pipe Embedment Standard Detail 540.01 and 
540.02. 

3. For Gravity Sewers Installed Deeper Than 30 Feet Deep. Gravity sewers 
installed deeper than 30 feet deep shall only be approved on a case by case basis. 
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Jointing Materials 

Ordinary joints 

Field cut joints and 
connections to other 
piping materials 

ASTM D32 l 2, integral bell punch-on type 
elastomeric gasket joints 

Can-Tex "C-T Adapters"; Dickey "Plastic Pipe 
Adapters"; "Flexible Couplings"; Mission "Eastern 
Standard Band-Seal Couplings" with stainless steel 
shear rings; Nashua Pre-Cast Corporation "Flex-0-
Joint," ":Mega Lug"; or equal Fernco "PVC Donuts" 
by approval of Engineer only. 

b. Ductile iron oioe (DIP). DIP shall be used for sanitary sewer in areas where the 
minimum 3 6 inches of cover over the top of pipe cannot be met, under creek 
crossings, deep gravity sewer applications, or as specified on the Contract plans. 
Pipe embedment and backfill shall be in accordance with the Pipe Embedment 
Standard Detail 540.01 and 540.02. 

Fittings 

Material 

Push-on Joints 

Flanged Joints 

Flanges 

Bolts 

Nuts 

Gaskets 

Mechanical Joints 

Ductile iron, ANSI A21.51; ASTM A536, Grade 60-42-10; 
thickness, class 52 

Gray iron, ANSI A21.10. 250 psi pressure rating, except 
shorter laying lengths will be acceptable or ductile iron, 
ASTM A536, Grade 80-60-03 or 70-50-05, ANSI A2 l. l 0, 
350 psi pressure rating 

All gasketed fittings 4" throught 15" must be injection
molded and comply with the ASTM D3034 and FI336 
standards and must be certified by a third prty testing 
agency to an industry standard. 

ANSI A21.11, except gaskets shall be neoprene or other 
synthetic rubber. Natural rubber will not be acceptable 

ANSI A2I.15 

ANSI BI6.1, 125 lb or U.S. Pipe "Flange-Tyte" 

ASTM A 307, chamfered or rounded ends projecting 1/4 to 
1/2 inch beyond outer face of nut 

ASTM A307, Hexagonal, ANSI B 18.2, heavy semi 
finished pattern 

ASTM Dl330, Grade I rubber, ring type, 1/8-inch thick; or 
U.S. Pipe "Flange-Tyte", 1/8-inch thick 

ANSI A21.l l 

Mechanical joint with waterstop and tapped holes, single 
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Wall Castings 

Plastic Plugs 

Mechanical Joints with 
Tie Rods 

Tie Rods 

Steel Pipe 

Washers 

Mechanical Couplings 

Couplings 

Gaskets 

Shop Coating and 
Lining 

Cement Lining 

Bituminous 
Coating 

Rust
Preventative 
Compound 

Field Coating 

casting or fabricated cast iron Midwest Pipe Fabricators 
"Adjustable Wall Pipe." All holes shall be plugged with 
plastic plugs. 

Protective Closures "Caplug Series WW" 

ASTM A307 

ASTM A210, standard weight 

ANSI B27.2, plain steel 

Dresser Style 38 or Rockwell/Smith-Blair 441 or 411 
Flexible Coupling; without pipe stop 

Oil-resistant synthetic rubber 

ANSI A2I.4 

Manufacturer's standard 

Houghton "Rust Veto 344" or Rush-Oleum "R9" 

Heavy coal tar paint, MIL-C-18480; Koppers "Bitumastic 
No. 50", or Mobil "35-J-10 Hi-Build Bituminous Coating" 

c. Reinforced Concrete Pipe (RCP). RCP shall be permitted for gravity sewers with a 
diameter of 30 inches and larger. RCP shall confirm to ASTM C76 (latest revision) 
Class III, Wall B. Pipe embedment and backfill shall be in accordance with the Pipe 
Embedment Standard Detail 540.01 and 540.02 

1. Joints ASTM C36 l, Bell and Spigot compressive type with resilient seals 
embedded in both ends and joined with O Ring rubber gaskets. 

2. All rubber and rings shall be extruded or molded and cured in such a manner that 
any cross section will be dense, homogeneous, and free of porosity, blisters, 
pitting and other imperfections. The basic polymer shall be EPDM hydrocarbon. 
The compound shall conform to the following requirements: 
The rubber EPDM material shall meet ASTM C-443 with the exception of the 
40-60 duro hardness. 
For resilient interlocked end seals the hardness duro A shall be 40 to 70 ± 5. 
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3. Each concrete pipe section shall be tested at the site with low pressure air or 
equivalent vacuum test. The test shall be conducted in a manner using a cap, 
plug and gasket of the type and size to be used in the field to include the tongue 
and bell sealing surface. End to end testing using foam plates is not acceptable. 
Pipe passing the test shall be clearly marked "Air Tested." 

505.3. Materials for Private Service Laterals. Pipe and fittings, jointing materials, and 
appurtenant materials shall be shown on the drawings and as specified herein. Private service 
iaterals shall be a minimum of 4 inches in diameter. 

a. Pipe and fittings for private service laterals that connect to the public sewer main at a 
depth of 15 feet or less shall at a minimum be SDR 35 solid wall PVC sewer pipe 
and shall conform to ASTM D-3034. 

b. Pipe and fittings for private service laterals that connect to the public sewer main at a 
depth deeper than 15 feet but less than 20 feet shall at a minimum be SDR 26 heavy 
wall PVC gravity sewer pipe and conform to ASTM D-3034. 

c. Private service laterals shall not be connected to public sewers deeper than 20 feet. 

d. Service connections shall not be within five (5) feet of a manhole or lamphole 
( cleanout) or directly into a lamphole ( cleanout). 

e. Individual service connections shall be separated horizontally by a minimum of two 
(2) feet. 

f. Service connections shall not be connected to a manhole. Food service 
establishments may connect directly to a manhole with written pem1ission from the 
City of Columbia; however, these will be approved on a case by case basis. 

g. PVC hub to conform to ASTM Specification D-3034 (latest revision).Rubber sleeve 
and gasket shall conform to ASTM Specification F477 (latest revision). 

505.3. Manhole Connections. The Contractor shall use precast manhole base sections with 
integral circular flexible gasket as specified in the sewer manholes section of these specifications, 
plain end pipe shall be installed through the gasket in accordance with the manufacturer's 
instmctions. 

When a new sewer line is being connected to an existing manhole the invert is to be 
modified by acceptable methods of adding or removing concrete to ensure an acceptable amount of 
fall (0.2'-1.5') through the manhole. 
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505.4. Drawings and Data. Drawings and data shall be submitted in accordance with the 
submittals section. Drawings and data shall include but not limited to the following: 

Details of joints 
Gasket material 
Pipe length 
Ce1iification 

505 .5. Affidavit of Compliance. An affidavit shall be submitted to the Engineer certifying 
that pipe, fittings, and jointing materials are in compliance with the governing standards and 
specifications. 
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SEWER LATERAL MARKING 

506.1. General. When new lateral sewer pipes are installed and connected to an 
underground facility within the public right-of-way, or if such lateral is fully replaced by 
excavation within the public right-of-way, the Contractor shall be required to place tracer wire 
and an access point within a protective enclosure or cleanout for gravity sewer laterals. For 
sewer laterals operating under pressure or vacuum, the contractor shall be required to place an 
access point within a protective enclosure and shall not be required to place a cleanout. All 
protective enclosures and cleanouts shall be extended to grade and installed so that it is easily 
accessible. 

506.2. Material 

a. Tracer Wire. A green-coated No. 12 A WG copper clad steel tracer wire intended 
for direct bury, with minimum 30 mil HDPE insulation thickness, shall be installed the 
entire length of proposed sewer laterals as per the Standard Detail 12A & 13. For open 
cut trench, the tracer wire shall have a minimum break load of 450 lb. For boring, the 
tracer wire shall have a minimum break load of 1,150 lb. Tracer wire shall be terminated 
at an approved test station box as specified and be accessible from the surface. 

b. Test Station Box. The tracer wire test station box shall be suitable for 
underground installation and constructed as per the Standard Detail 12A. Test station 
boxes shall be appropriately identified with a locking cast iron cover that is color coded 
green per APW A standards. Tracer wire test station boxes shall be manufactured by 
Copperhead Industries, LLC or approved equal and installed as per manufacturer's 
recommendations. 

1. Light Traffic Areas- SnakePit #LD14GTP, or equal 
2. Concrete/Driveway- SnakePit #CD14GTP, or equal 
3. New Construction - SnakePit #LD14GTP-ADJ, or equal 

c. Grounding. Tracer wire must be properly grounded at all dead ends/stubs. 
Grounding of tracer wire shall be achieved by use of a grounding anode specifically 
manufactured for this purpose. The anode shall be a drive in 1.5 lb bare magnesium 
anode. The 1.315" diameter anodes shall be connected to the green No. 12 A WG copper 
clad steel ( ccs) wire and buried at the same elevation as the utility. 

d. Connectors. Connectors shall be designed to seal out moisture and corrosion and 
be specifically manufactured for use in underground trace wire installation. Non locking 
friction fit, twist on or taped connectors are prohibited. Connectors shall be 
manufactured by Copperhead Industries, LLC, or approved equal. 

506.3. Installation 

a. The No. 12 insulated wire shall be placed along the top of the sewer lateral and 
taped in place with electrical tape at base of riser, sewer main, and 6' intervals in 
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between. Caution must be exercised in the initial backfilling not to move or 
damage the locater wire. 

b. Permanent access points shall be provided through test station boxes or other 
approved n1ethods located directly above the utility and set to grade. 

1. Service Laterals on developed property. Tracer wire must terminate at an 
approved tracer wire test station box set to existing grade, located a 
maximum of 2' outside public right-of-way or easement, and out of the 
roadway. 

2. Service Laterals for new constmction. Tracer wire must terminate at an 
approved tracer wire test station box extended l' above the proposed final 
grade, located a maximum of 2'outside public right-of-way or easement. 

c. Tracer wire systems must be installed as a single continuous wire, except where 
using approved connectors. No looping or coiling of wire is allowed. Where 
splices become necessary outside of access boxes, the splices shall be made using 
corrosion proof/filled wire connectors. 

d. All tracer wire shall be tested for continuity prior to approval of the lateral by the 
City. Tracer wire installation shall be performed in such a manner that allows 
proper access for connection of line tracing equipment, proper locating of wire 
without loss or deterioration of low frequency (5 l 2Hz) signal for distances in 
excess of 1,000 linear feet, and without distortion of signal caused by multiple 
wires being installed in close proximity to one another. 

e. Any damage occurring during installation of the tracer wire must be immediately 
repaired by removing the damaged wire, and installing a new section of wire with 
approved connectors. Taping and/or spray coating shall not be allowed. 
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SEWER MANHOLES 

510.1. Description. This section covers standard and drop manholes. Manholes shall be 
constrncted complete with covers, steps, vents, fittings, and other appurtenances, in accordance 
with the details and these specifications. 

All doghouse manholes, inside drop manholes or any other material or constrnction 
practice that is not covered on the construction plans or these specifications shall request a 
variance in writing to the Sanitary Sewer Engineer of the City of Columbia. Such changes, as 
are authorized under this provision, shall be made without additional cost to the City of 
Columbia. The City of Columbia reserves the right to receive an equitable adjustment in 
contract price or contract time as a consideration for authorizing such change. 

All standard and drop manholes shall be constructed of precast concrete sections. Only 
concentric precast concrete cones will be acceptable. When flat top manholes are used, the 
frame casting shall be cast into the center of the manhole top. 

Only manholes which are required to have outside pipe and fittings for dropping 
wastewater into the lower line will be designated as drop manholes. 

510.2. Materials. 

Concrete 

Precast Section 

Minimum Barrel 
Diameter 

Minimum Wall 
Thickness 

Reinforcement 

Portland Cement 

Hydrated Lime 

Sand 

Shrinkage-Correcting 
Aggregate 

Mortar 

Materials, handling, forms, finishing, curing, and 
other work as specified in concrete section, except 
that only calcareous materials shall be used. Granitic 
materials shall not be used. 

Circular precast concrete; ASTM C4 78, except as 
modified 

48" for pipe diameters less than 24" 
60" for pipe diameters of 24" to 36" 

5" minimum 

As indicated on the Standards 

ASTM Cl50 

ASTM C207, Type S 

Concrete sand (fine aggregate) sieved through 8 mesh 
screen 

Master Builders "Embeco", Sika "Kemox", 
Sonneborn "Ferrolith G-DS", or equal 

One part Portland cement, 1/2 pati hydrated lime, 3 
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Non-shrinking Mo11ar 

Gaskets 

Mastic 

Rubber 

Coal Tar Paint 

Castings 

Sealing System 

Joint Sealant 

Corrosion Protection 

parts sand 

Premixed or job mixed; job mixed shall be one part 
shrinkage-correcting aggregate, one part Portland 
cement, one part sand 

Fed Spec SS-S-210; K.T. Snyder "Ram-Nek", 
Hamilton-Kent "Kent-Seal No. 2" Bidco "C-56", 
Conseal "CS-102" or equal 

Neoprene or other synthetic, 40 (plus or minus 5) 
hardness when measured by ASTM D2240, Type A 
durometer 

Koppers "Bitumastic Super-Service Black", 
Polyguard "CA-14 Coating", Tnemec "46-449 Heavy 
Duty Black", or equal 

Manhole and cleanout castings shall conform to 
ASTM A48, class 35 B. Manhole and cleanout 
casting dimensions shall conform to the Standard 
Details. Manhole lid shall have a minimum weight of 
135 lbs+/- 5%. Manhole lid plus manhole frame shall 
have a total minimum weight of 350 lbs +/- 5%. 
Cleanout lid plus cleanout frame shall have a total 
minimum weight of 90 lbs+/- 5%. 

Infi-Shield Uni Band or approved equal 

Infi-Shield Seal Wrap or approved equal. Seal wrap 
to be made of high quality EPDM rnbber. EPDM 
shall meet ASTM D2240, D412, D395, and D634 

American ML-10-NCR or approved equal 

Citadel Technologies Inc. SLS-30, Raven 405 High
Build Epoxy or approved equal 

510.3. Precast Concrete Sections. Precast sections shall confom1 in all respects to 
applicable requirements of Details of Standard Manholes as indicated in the standard details and 
shall contain reinforcing steel as required to prevent cracking during handling. 
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a. Deliver\'. Precast concrete sections shall not be delivered to the job until 
representative concrete cylinders have attained strength of at last 80% of the 
specified minimum. 

b. Handling. Precast concrete sections shall be handled carefully and shall not be 
bumped or dropped. Hooks shall not be permitted to come in contact with joint 
surfaces. Use of lifting holes will not be pern1itted. Lift notches that are not 
deeper than one half of the wall thickness will be allowed. Lifting notches shall 
be repaired by cementing a properly shaped concrete plug in place with epoxy 
cement, or by other methods acceptable to the Engineer. 

c. Inspection. Precast concrete sections shall be inspected when delivered and all 
cracked or otherwise visibly defective units rejected. 

510.4. Precast Concrete Base. The requirements of precast concrete sections shall apply to 
precast concrete bases. Precast bases shall be furnished with "A-Lok" continuous flexible gaskets 
for connecting piping. Part of the concrete invert fill may be furnished with the precast unit; 
however, a rough surface must be provided to improve bond with the final invert fill. At least the 
top 2 inches of the concrete invert fill must be installed in the field and shall conform exactly to the 
invert elevations of the connecting piping after installations. Surface shall be free of all dust, 
deleterious matter, and moisture prior to placing fill. 

The connecting pipe shall be plain end, bevel cut spigots and shall not protrude more than 1 
inch inside the manhole wall. A clear distance of at least 1 inch from the end of each connecting 
pipe and around the pipe shall be provided when the concrete invert fill is installed. This shall be 
provided under the pipe by a boxout with sides which are at right angles with each other. After 
completion of the manhole, the boxout shall be filled with suitable asphalt or mastic material, 
completely filling the space beneath the pipe and extending to at least the springline. The asphalt or 
mastic fill material shall provide a smooth, uniform surface between the inside diameter of the pipe 
and the manhole invert. 

As shown on the plan or in extenuating circumstance where it is not possible to use "A-Lok" 
or approved equal continuous flexible gaskets and with the approval of the Engineer, precast bases 
may be furnished with suitable horseshoe shaped or circular boxouts with roughened or grooved 
surface to improve mortar bond for connecting piping, the space between connecting pipes and the 
wall or precast sections shall be completely filled with non-shrinking mortar. 

When precast manhole sections with horseshoe shaped boxouts are used, the following 
items shall apply: 

a. 

b. 

For PVC. Pipe water stops as recommended or supplied by the pipe manufacturer 
shall be installed at the center of the manhole walls and grouted in place as specified 
in Section 510 - Sewer Manholes. 

For VCP and DIP. Pipe shall be flush at manhole walls and grouted in place as 
specified in Section 510 - Sewer Manholes. 
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510.5 Cast-in-Place Concrete Bases. Cast-in-place concrete manhole bases shall be 
allowed when it is required to constrnct a new manhole over an existing sanitary sewer line as 
shown on the Doghouse Manhole Standard Detail. When a cast-in-place concrete base is utilized 
the remainder of the manhole shall consist ofprecast manhole sections. When precast manhole 
sections with horseshoe shaped boxouts are used, 510.4 a. and 510.4 b. shall apply. The cast-in
place concrete base shall be constrncted in accordance with the Doghouse Manhole Standard Detail. 

510 .6. Constrnction. All mortar shall be used within 40 minutes after mixing. Mortar 
which has begun to take initial set shall be discarded and shall not be mixed with additional cement 
or new mortar. 

In no case shall the invert section through a manhole be greater than that of the outgoing 
pipe. The shape of the invert shall conform exactly to the lower half of the pipe it connects. Side 
branches shali be connected with as large radius of curve as practicable. All inverts shall be 
troweled to a smooth clean surface. 

Circular precast sections shall be provided with a rubber or mastic gasket to seal joints 
between sections. Where mastic gaskets are furnished, the written installation recommendations of 
the manufacturer shall be available at the site of the work, and shall be strictly followed. For 
manhole risers, mastic gaskets with a nominal cross section as shown in the following table shall be 
furnished unless a different cross section is recommended in writing by the manufacturer. 

Minimum 
Manholes Diameter 

(inches) 

48 
60 
72 

Nominal Cross Section 
(inches) 

1 X 3 
1 X 3 

1 X 3-1/2 

5 i 0. 7. Bench. A bench shall be provided on each side of any manhole channel when the 
pipe diameter(s) are less than the manhole diameter. The bench should be sloped no less than a 
one-half inch per foot (0.5in/ft). No pipe shall discharge onto the surface of the bench. 

510.8. Damproofing. The outside surfaces of each manhole shall be painted with one heavy 
coat of coal tar paint. Surfaces to receive paint shall be dry. Damproofing may be applied to 
precast units in the shop. If the shop coating is damaged during constrnction, a touch-up coat of 
paint as required shall be applied and allowed to dry prior to backfilling. 

Where manholes are required to extend above finish grade, damproofing shall be terminated 
6 inches below the finish grade line. All exposed surfaces of manholes above grades shall be plain 
concrete. 

510.9. Corrosion Protection. Where coITosive conditions due to septicity or other causes 
are anticipated, corrosion protection on the interior of the manholes shall be provided as specified 

510.10. Shallow Manholes. Shallow manholes shall conform in all respects to the 
applicable requirements of Standard Shallow Manhole Standard Detail. 
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510.11. Drop Manholes. Drop manholes shall confonn in all respects to the applicable 
requirements of Standard Drop Manhole Standard Detail. Drop connections must not enter the 
manhole at a joint. 

510.12. Drawings and Data. Drawings and data covering precast concrete sections or cast
in-place concrete manholes shall be submitted in accordance with the submittals section. 

510.13 Manhole Seals. 
a. Each manhole joint shall be sealed with a 6 inch wide external rubber sleeve 

similar to the Infi-Shield Seal GatorWrap as manufactured by Sealing 
Systems, Inc, or approved equal. The seal shall be made of a Stretchable, 
Self-Shrinking, Intra-Curing Halogenated Based Rubber with a minimum 
thickness of 30 mils. The entire back side of each seal wrap shall be coated 
with mastic. The mastic shall be non-hardening butyl rubber sealant, with a 
minimum thickness of 30 mils. The seal shall be designed to stretch around 
the substrate then overlapped creating a cross link and fused bond between 
the rubber and butyl adhesive. The application shall form a continuous 
rubber seal that applies inward pressure on the protected area for the life of 
application. The butyl adhesive and the inward pressure exerted on the 
substrate shall prevent the intrusion of water and soil through the joint 
sections of the manhole. This seal shall be provided in addition to the joint 
sealing requirements outlined in the Standard Specifications. 

b. Each manhole casting shall be sealed to the manhole with an external sealing 
system similar to the Infi-Shield Uni-Band as manufactured by Sealing 
Systems Inc, or Riser-Wrap as manufactured by PSI, Inc or approved equal. 
The seal shall be a continuous band of EPDM (Ethylene Propylene Diene 
Monomer) rubber with a minimum thickness of 65 mils or high density 
polyethylene membrane with a minimum thickness of 2.5 mm. Prior to 
placement of the wrap system, the surfaces shall be coated with a primer 
capable of enhancing the mastic adhesion. The prime coat shall cover the 
entire surface area where the mastic is intended to adhere. The external 
sealing system shall be installed according to the manufacturer's 
recommendations. The external seal shall be extended onto the casting and 
the cone section a minimum of 2 inches. This requirement shall not apply to 
"Flat-Top" manholes where the frame is cast into the manhole lid. 

510.14. Manhole Rings and Covers. The rings and covers of all manholes shall be set at the 
elevation shown on the drawings and solidly built into place. Concrete rings shall be grouted with 
cement mortar. 

Plastic adjusting rings shall be injection molded recycled HOPE as manufactured by 
LADTECH, Inc. or approved equal and installed as per manufacturer's recommendations 

The manhole adjusting rings shall be molded from high density polyethylene as defined in 
ASTM Specification D-4976. The annular space between the rings and cone basin, the rings, and 
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cover frame shall be sealed utilizing an approved butyl sealant. The contractor shall utilize flat and 
sloping units to match the required slope and or grade of the structure 

The manhole lids shall clearly have cast into "Sanitary" on the top of the manhole lid. 
Manhole lids are to be water tight. Manhole covers are to be bolt down type in all floodplains. 
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SEWER PIPE INSTALLATION AND TESTING 

515.1. Description. This section covers installation and testing of all sewer pipe. Except 
where modified by specific requirement in this section, the written installation recommendations 
of the sewer pipe manufacturer shall be strictly followed. Sewer pipe materials are specified in 
other sections. 

515 .2. Handling. Pipe fittings and appurtenance shall be transported, stored, and handled 
in a manner which prevents damage. Hooks shall not be permitted to contact joint surfaces. 
Plastic pipe shall be shaded if necessary to prevent curvature due to thermal expansion. 
Damaged pipe shall be removed from the site. 

515.3. Cleaning. The inte1ior of all pipe and fittings shall be thoroughly cleaned before 
installation and shall be kept clean until the work has been accepted. All joint surfaces shall be 
kept clean until the joint is completed. 

Every precaution shall be taken to prevent foreign material from entering the pipe during 
installation. No debris, tools, clothing, or other materials shall be placed in the pipe. 

Whenever pipe laying is stopped, the open end of the pipe shall be closed with a 
manufacturers cap drilled with holes closely fitting the end of the pipe to keep sand and earth out 
of the pipe. The cap shall have several small holes near the center to permit water to enter the 
pipe and prevent flotation in the event of flooding of the trench. 

No connection shall be made to the downstream system until the new system has been 
completed or the Engineer has approved the connection. If the connection is made the low end 
shall be piugged properly using a manufacturer's cap drilled with holes. 

515 .4. Alignment. Piping shall be laid to the lines and grades indicated on the drawings. 

Laser beam equipment or surveying instruments shall be utilized to determine and maintain 
proper pipe line and grade. Establish required uniform line and grade in trench from benchmarks 
identified by the Engineer. Maintain this control for a minimum of 100 feet behind and ahead of 
pipe-laying operation. 

Sewer mains shall be laid at least 10 feet (1 O') horizontally from any existing or proposed water 
main. The distances shall be measured edge-to-edge. In cases where it is not practical to 
maintain a ten-foot (1 O') separation, a deviation on a case-by-case basis may be allowed, if 
supported by data from the design engineer. Such a deviation may allow installation of the sewer 
closer to a water main, provided that the water main is in a separate trench or on an undisturbed 
earth shelf located on one (I) side of the sewer and at an elevation so the bottom of the water 
main is at least eighteen inches (18") (46 cm) above the top of the sewer. 

Manholes should be located at least ten feet (1 O') horizontally from any existing or proposed 
water main. 
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Curvilinear alignment of sewers larger than twenty-four inches (24") may be consi<lere<l on a 
case-by-case basis provided compression joints are specified and ASTM or specific pipe 
manufacturers' maximum allowable pipe joint deflection limits are not exceeded. Curvilinear 
sewers shall be limited to simple curves which start and end at manholes. When curvilinear 
se\x.rers are proposed, the recon1n1ended n1inin1u1n slopes must be increased accordingly to 
provide a minimum velocity of two feet (2') per second when flowing full. 

515.5. Laying Pipe. Lateral displacement of the pipe shall be prevented during 
embedment operations. Pipe shall not be laid in water, or under unsuitable weather or trench 
conditions. 

Pipe laying shall begin at the lowest elevation with all ends facing the direction of laying 
except when reverse laying is permitted by the Engineer. 

Core holes in concrete pipe shall be repaired by cementing a properly shaped concrete plug 
in place with epoxy cement or by other methods acceptable to the Engineer. 

Vertical clearance between sewer and water mains shall be a minimum of 2 feet. If it is 
impossible to obtain proper horizontal and vertical separation as described above for sewers, the 
sewer must be constructed of slip-on or mechanical joint pipe or continuously encased and be 
pressure tested to one hundred fifty pounds per square inch (150 psi) (1,034 kPa) to assure 
watertightness. 

515.6. Jointing. All joint preparation and jointing operations shall comply 
with the instructions and recommendations of the pipe manufacturer. 
Immediately before joints are pushed together, all joint surfaces shall be coated 
with the lubricant furnished with the pipe. The position and condition of each 
rubber gasket (unbonded gaskets) shall be checked with a feeler after the joint is 
completed. 

515. 7. Concrete Encasement. Concrete encasement shall be installed where and as shown 
on the drawings. Concrete and reinforcing steel shall be as specified in the Section 250 - Concrete 
Structures. All pipe which is to be encased shall be suitably supported and blocked in proper 
position and shall be anchored against flotation. 

515 .8. Acceptance Tests. Each manhole and reach of sewer shall meet the requirements of 
the following acceptance tests. All defects shall be repaired to the satisfaction of the Engineer. 
Contractor shall furnish, at no additional cost to the owner, all necessary equipment and 
appurtenances to perform the acceptance tests. 

a. Lamping. Unless otherwise indicated on the drawings or directed by the Engineer, 
each section of sewer line between manholes shall be straight and uniformly graded. 
The Engineer may lamp any or all sections of sewer line at his discretion. The 
Contractor shall furnish suitable equipment and assistants to help the Engineer. 

b. Air Testing. An air test shall be conducted on each reach of sewer pipe between 
manholes or structures. For each type of pipe to be installed in the work, the first 
line between manholes or structures shall be tested before backfilling and before 
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any sewer pipe is installed in the remainder of the work. Thereafter, air testing shall 
be done after backfilling and individual or multiple reaches may be tested at the 
option of the Contractor. Air testing shall be used for all types of pipe except large 
diameter pipes where air testing is not practical. Air testing shall comply with 
ASTM C828 Fl 417, C924, Cl 103, depending on size and type of sewer pipe 
installed. 

Leakage shall not exceed 0.0015 cfm per square foot of internal pipe wall at an 
average pressure of 3 psi greater than groundwater back pressure. The time elapsed 
for a one psi drop in air pressure shall not be less than: 

t = 0.944d; where: t = time in minutes 
d = pipe in diameter in inches 

Leaks shall be located by air testing short sections of pipe. Leaks shall be repaired 
and the reach of sewer retested. 

c. Exfiltration. Exfiltration tests are not an acceptable acceptance test for manholes. 
An exfiltration test may be used in lieu of air testing for large diameter sewer pipe 
where air testing is not practical. Exfiltration tests shall be conducted by blocking 
off all manhole or structure openings, except those connecting with the reach being 
tested, fill the line, and measuring the water required to maintain a constant level in 
the manholes or structures. 

During the exfiltration test, the average water level in the manholes or structures 
shall be at least at the elevation of the ground surface. The maximum depth at the 
lower end shall not exceed 25 feet, and the minimum depth at the upper end shall be 
at least 5 feet above the crown of the pipe or 5 feet above the ground water 
elevation, whichever is higher. 

The total ex filtration shall not exceed 100 gallons per inch of nominal diameter per 
mile of pipe per day for each reach tested. For purposes of determining maximum 
allowable leakage, manholes shall be considered sections of 48 inch pipe. The 
exfiltration tests shall be maintained on each reach for at least 2 hours and as much 
longer as necessary, in the opinion of the Engineer, to locate all leaks. 

The Contractor shall provide, at his own expense, all necessary piping between the 
reach to be tested and the source of water supply, together with equipment and 
materials required for the tests. The methods used and the time of conducting 
exfiltration tests shall be acceptable to the Engineer. 

d. Infiltration. If at any time prior to expiration of the correction period stipulated in 
the General Conditions infiltration exceeds I 00 gallons per inch of nominal 
diameter per mile of sewer per day, the Contractor shall locate the leaks and make 
repairs as necessary to control the infiltration. 

e. Deflection. Not less than 30 days after backfilling is complete, and prior to 
acceptance of the work, all flexible pipe shal I be tested, by the use of a mandrel or 
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other approved device, to insure that no pipe deflection has occuired greater than 
five (5) percent of the inside diameter of the pipe. These tests shall be performed 
without mechanical pulling devices and without additional cost to the Owner. Pipe 
with a deflection exceeding five ( 5) percent of the inside diameter shall be 
uncovered, and the bedding and backfill replaced to prevent excessive deflection. 
Repaired pipe shall be retested. Ductile iron pipe will not require a deflection test 
unless otherwise noted on the plans or specifications. 

The rigid ball or mandrel used for the deflection test shall have a diameter not less 
than ninety-five percent (95%) of the base inside diameter or average inside diameter 
of the pipe depending on which is specified in the ASTM specification, including the 
appendix, to which the pipe is manufactured. The test shall be performed without 
mechanical pulling devices. A mandrel must have nine (9) or more odd number of 
flutes or points. 

f. Vacuum Test. A vacuum test shall be performed on each manhole to assure water
tightness in accordance with the following procedures: 

1. Each manhole shall pass two (2) tests; the first test shall be after assembly but 
prior to backfilling and the second test shall be after backfilling. 

2. The vacuum test shall include testing of the seal between the cast iron frame and 
the concrete cone, slab or grad rings. 

3. Plug all pipes entering the manhole at least 8 inches into the sewer pipe. The 
plug must be inflated at a location past the manhole/pipe gasket. 

4. Brace all plugs to prevent the plug or pipe from being dislodged and drawn into 
the manhole. 

5. A vacuum of at least 10-1/2 inches of mercury shall be drawn on the manhole. 
Shut valve on vacuum line to manhole and disconnect vacuum line. Open the 
vacuum line valve and adjust vacuum to 10 inches of mercury. 

6. The pressure gage shall be liquid filled having a 3.5-inch diameter face with a 
reading from O to 30 inches of mercury. The test equipment shall be capable of 
having 2 gages connected. The gage supplied with the test equipment shall 
match the reading of a gage furnished by Sanitary Sewer Utility. The gage 
reading is to be verified on each project. 

7. The time elapsed for the vacuum reading to drop from 10 inches of mercury to 9 
inches of mercury must not be less than the following times for the manhole to 
be considered as passing the vacuum test: 

Manhole Depth 
10 feet or less 
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10.1 to 15 feet 
15.1 to 25 feet 

2.5 
3 

8. If a manhole fails the vacuum test the manhole shall be uncovered and patched 
on the exterior of the manhole; retested prior to backfilling when the leak has 
been patched and then retested after backfill is completed. 

g. Video Inspection. All sanitary sewers including pipes, manholes, cleanouts, service 
connections, service laterals, etc. shall be inspected using a video camera. 
Immediately prior to video inspection all sewers must be flushed with clean water. 
The contractor shall provide and run a video camera to check for the presence of 
sags or other evidence of improper construction. The video shall show the 
restoration of all surface areas disturbed during construction as well as document 
that the tops of all manholes and cleanouts are properly adjusted to grade. 

1. Furnish one copy of the video to Sanitary Sewer Utility. Video shall comply 
with the following requirements: 

a. Full color (Not black and white) 
b. Date and time of inspection 
c. Manhole labels 
d. Real time stationing of camera in pipe 
e. Inspection of all joints, fittings, and lateral connections 
f. Locations of observed deficiencies (i.e. bad joints, breaks, leaks, 
infiltration, etc.) 
g. Pipe ponding in excess of%" identified by location 
h. Minimum resolution of 800x600 pixels 
i. Single sided DVD or CD utilizing MPEG compression 
j. DVD/CD and box shall be labeled with manhole numbers, project title, and 
date 

2. The City of Columbia reserves the right to reject sewer lines based upon the 
video inspection, and complete own video inspection. 

3. Faulty sections of sewer lines or manholes rejected by the City shall be repaired 
or replaced at the Contractors expense to produce a like new product in a manner 
acceptable to the Engineer. 

4. The Contractor shall provide the City a video inspection to document the repair 
or replacement of any rejected work. 

5. Camera Speed shall not be greater than 30 feet per minute. 

515.9 Payment. There will be no direct payment for testing and inspections. The cost and 
expense of such work to the Contractor must be included in the price of the bid for sanitary sewers 
and concrete structures. 
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a. The City of Columbia may complete a video inspection at no cost to the Contractor 
for the first video inspection. 

b. All subsequent inspections completed by the City of Columbia will have a fee 
associated with it. 
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GROUTING 

530.1. Description. This section covers grouting miscellaneous base plates and other 
uses of grout as indicated on the drawings. Unless otherwise specified, all grouting shall be done 
with non-shrinking grout. 

530.2. Materials. 

Non-shrinking Grout: 

Water: 

Master Builders "Masterflow LL-713 Grout", Sauereisen 
Cements "F-100 Level Fill Grout", U.S. Grout "Five Star 
Grout", or USM "Upcon", or equal. 

Clean and free from deleterious substances. 

530.3. Non-shrinking Grout. Non-shrinking grout shall be furnished factory premixed so 
only water is added at the job site. Grout shall be mixed in a mechanical mixer. No more water 
shall be used than is necessary to produce a flowable grout. 

a. Preparation. The concrete foundation to receive non-shrinking grout shall be 
saturated with water for 24 hours prior to grouting. 

b. Placement. Grout shall be placed in strict accordance with the direction of the 
manufacturer so all spaces and cavities are completely filled without voids. 

c. Ed2:e Finishin2:. The grout shall be finished smooth in all locations where the 
edge of the grout will be exposed to view after reaching its initial set. 

d. Curing. Non-shrinking grout shall be protected against rapid loss of moisture by 
covering with wet rags or polyethylene sheets. After edge finishing is completed, 
the grout shall be wet cured for at least seven (7) days. 

Holes shall be prepared for grouting as recommended by the grout manufacturer. 
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SANITARY SEWER {CONTINUED) I 
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LEGEND OF SYMBOLS 
POWER POLE 

TELEPHONE POLE 

GUY ANCHOR 

GUY POLE 

STREET LIGHT POLE 

CABLE TELEVISION 

TELEPHONE 

ELECTRIC 

TELEPHONE OR ELECTRIC MANHOLE 

WATER MAIN 

GAS MAIN 

WATER METER 

GAS METER 

GAS OR WATER VALVE 

FIRE HYDRANT 

SANITARY SEWER 

SANITARY SEWER LATERAL 

SANITARY MANHOLE 

SANITARY CLEANOUT 

SANITARY LATERAL CLEANOUT 

TREE 

TREE REMOVAL 

STUMP 

SIGN 

MAIL BOX 

FENCE 

PROPERTY !RON 

BENCHMARK 

MoDOT R/W MARKER 

TRAVERSE POINT 

PROPERTY LINE 

LOT LINE 

EXISTING RIGHT OF WAY LINE 

EXISTING EASEMENT 

PROPOSED RIGHT OF WAY LINE 

PROPOSED PERMANENT EASEMENT 

--0-

--0-

--j 

--0-

:0: 

--c-- or UC--

--T-- or UT--

--E-- or IJE --

--------(D----- or --------{fJ----

w w 

rn 
LJ..J 

------10,f--------

___ G ---{XI----- or WATER 

0 F.H. 
---SAN ---SAN ---

--- LAT LAT---

0 M.H. 

0 C.O. 

o C.O. 

n 
"'-.,../ 

QQ 
~ 
.D. 

D 

---x x---
®or@ 

8.M. 

~ 
1::,, T.P. 

------------

R.O.W. ------------

_____ R .. Q.W ____ _ 

_____ P.QE _____ _ 

TEMPORARY CONSTRUCTION EASEMENT - --__ TC_E __ -----

GRADING LIMIT V -v 

10/01/16 ~ Approved Date 

Revisions SYMBOLS 
Ci!)' of Columbia 

Public Work! Department 

100.01 
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~ ~ ~=---11 
~~l ____________ 5_o_·~_

1

R_.o_.w_. __________ _,_I§ 
a... I a... 01 10 
~I I~ 

11·-o· 2a'-o" 11'-o" 
5'-0" 5'-0" 

5' -0" GRASS 7'-0" 7'-0" GRASS I SIDEWALK PARKWAY PARKING PARKING PARKWAY 

SLOPE 1/4" TO 3/4" PER FOOT------

SLOPE 1 /8" PER FOOT MIN./2.00% MAX. 

28 FT. PAVEMENT 
(Standard Residential Street) 

1-z 
w 
:::i: 
w 
~ w a... w z z 

W~~l--~~~~-1~~~~--l~w~ ..... _ 50' R.O.W. . ..... 

a... I a... 01 10 
~I I~ 

9'-o" 32'-o" s·-o· 1-------;----------c--------, 
~, s,~-! 

1

s,~~~ i§? el~K?~o leI:,K?~o 
I
i~ 

1

s,~~~~

1 

NOTE: 

SLOPE 1/4" TO 3/4" PER FOOT------= 

SLOPE 1 /8" PER FOOT MIN./2.00% MAX. 

32 FT. PAVEMENT 
(Residential Feeder) 

SEE CROSS SECTION SHEETS FOR VARIATIONS DUE TO ROCK EXCAVATION. 
EXISTING LAWN GRADES, ETC. SEE PLAN SHEETS FOR LOCATION OF 
PAVEMENT AND SIDEWALKS WITHIN RIGHT-OF-WAY. 
SIDEWALK CROSS SLOPE SHALL NOT EXCEED 2.00%. 

10/01/16 
Approved [)(lte 

Revisions m 
Qty of Columbia 
Public Works D,partm,nt 

RESIDENTIAL STREET 
TYPICAL CROSS SECTIONS 110.01 I 

______ Jj 



~ 

I 
1-z 
w 
~ w 
~ w a.. w z z 

~ 11 ___________ A__,_(:_1.o_.w_ . .:__) -------------1 ~ 
~I I I~ 
8::1 la.. 

1 

I 12" i 5"-0" D ~~k~ I B 1 · E • 1,2- ~ I 
1 ~ 1 

r,DEWA1PARKWAY
1 

, 
1 

11 

C •
1

: TY;.\,~~~\)~ • 
. I I I I I I 1 0"~ 

'!)·> $-<?~ ., ' . I ' ~ / . . . ·.a • , d;:rlts<o,oc 

SLOPE 1/4" TO 3/4" PER FOOT__/ /)<(. 

Approved 

SLOPE 1 /8" PER FOOT MIN./2.00% MAX. 

NOTE: 

SEE CROSS SECTION SHEETS FOR VARIATIONS DUE TO ROCK EXCAVATION. 
EXISTING LAWN GRADES, ETC. SEE PLAN SHEETS FOR LOCATION OF 
PAVEMENT AND SIDEWALKS WITHIN RIGHT-OF-WAY. 
SIDEWALK CROSS SLOPE SHALL NOT EXCEED 2.00%. 

ITEM A B C D 

NEIGHBORHOOD 
COLLECTOR ,:,n• 34' r• . -· UV ;:, I..:> 
OPTION A 

NEIGHBORHOOD 
COLLECTOR 60' 30' 5' 15' 
OPTION B 

MAJOR 66' 36' 5' 15' COLLECTOR 

MAJOR 
COLLECTOR 66' 32' a· 16' 
OPTION A 

MAJOR 
COLLECTOR 76' 44' a· 15' 
OPTION B 

10/01/16 
Dote 

Revisions ~ COLLECTOR STREET 
TYPICAL CROSS SECTION Ci~ of Columbia 

E 

i3' 

15' 

15' 

18' 

17' 

110.02 
Public \\orks Deparunenl 

f~ ....................................................... ~!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!~"="'=""=""--""'='""'='::::::::::,::::::::::,::::::::::,::::::::::,::::::::::,::::::::::,::::::::::,::::::::::,::::::::::,::::::::::,::::::::::,::::::::::,::::::::::, ....... ~ ..................... """"~ 



r 
I 

I 

1-z 
w 
~ 
w 
~ w a... w z z 

~5-, ____________ c.,-1_

1 

-----------' ~5-A (R.O.W.) . 

a... I a... 01 I~ 
8: I I a... 

D B E 

I VARIES I 
j 

1
; F415~0

n P1:i1Y lie 1 ~; s'-o~~'\ 
, I I ~-.\~Y' c; 

I ~ ~--' t7' . . . ::::J ; .. - I d;~st.o't· 
SLOPE 1/4n TO 3/4n PER FOOT___/ /:';t.i. 

SLOPE 1 /Bn PER FOOT MIN./2.00% MAX. 

NOTE: 

SEE CROSS SECTION SHEETS FOR VARIATIONS DUE TO ROCK EXCAVATION. 
EXISTING LAWN GRADES, ETC. SEE PLAN SHEETS FOR LOCATION OF 
PAVEMENT AND SIDEWALKS WITHIN RIGHT-OF-WAY. 
SIDEWALK CROSS SLOPE SHALL NOT EXCEED 2.00%. 

ITEM A B C D 

NON-RESIDENTIAL 
STREET 66' 36' 5' 15' 

NON-RESIDENTIAL 60' 30' 5' 15' STREET OPTION A 

NON-RESIDENT AIL 60' 30' 5' 15' STREET OPTION B 

NON-RESIDENTIAL 66' 38' 5' 14' STREET OPTION C 

E 

15' 

15' 

15' 

14' 

~ LOCAL NON-RESIDENTIAL STREET 
110

_
03 

Q_~ofColumbia TYPICAL CROSS SECTION 

10/01/16 
Dote Approved 

Revisions 

I! 

Public Works D,panm,nt 11 
~~~~~~~~~~~~~~ .............................. ~ ............... ~-~ 
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PROPOSED HALF RIGHT-OF-WAY PROPOSED DEVELOPMENT 

EXISTING HALF RIGHT-OF-WAY 

r EXISTING PAVEMENT MAINTAIN EXISTING 
DRAINAGE OR 
PROVIDE NEW 

-----r----------= ~ 
PROPOSED IMPROVED STREET SECTION 

~ 

1. THIS DETAIL SHALL APPLY WHERE SIDEWALKS 
ARE REQUIRED AT UNIMPROVED ROADS. 

2. THE CONTRACTOR SHALL SEED AND MULCH 
ALL DISTURBED AREAS. 

3. DITCH SECTIONS SHALL BE DESIGNED TO 
CARRY THE APPROPRIATE DESIGN FLOW. 
DEVELOPER JS RESPONSIBLE TO MAINTAIN 
DRAINAGE. 

CUT SECTION 
NOT TO SCALE 

~ 

1'-0" 

5'-0" 
SIDEWALK 
OR 8'-0" 
PEDWAY 

1'-0" 

EXCESS MATERIAL BETWEEN 
ROAD DITCH AND R/W CAN 
REMAIN IN PLACE OR BE 
REMOVED AT DEVELOPERS 
DISCRETION 

GRADING BY THE 
DEVELOPER TO MATCH 
PROPOSED ELEVATION 
@ FUTURE R/W AND 

GRADED SO 
SJDEWALK/:>EDWAY 
CAN BE INSTALLED 

4. PUBLIC WORKS ENGINEERING TO PROVIDE 
PROPOSED HORIZONTAL & VERTICAL 
ALIGNMENT OF IMPROVED STREET SECTION. PROPOSED HALF RIGHT-OF-WAY PROPOSED DEVELOPMENT 

5. IMPROVED STREET SECTION TO BE 
DETERMINED BY THE CITY OF COLUMBIA. 

6. PROVIDE SIDEWALK ELEVATIONS AT EACH LOT 
LINE OR EVERY 1 00 FEET, WHICHEVER IS 
LESS. 

EXISTING HALF RIGHT-OF-WAY 

PROPOSED IMPROVED STREET SECTION 

---------c=: 

1-- L EXISTING PAVEMENT , 

FILL SECTION 
NOT TO SCALE 

-· --------

5'-0" 
SIDEWAU< 
OR 8'-0" 

,·-~1F1r· 
..&&, .. ,mu«~ 

EXISTING GRADE -

, .. _, 1--1 _, 
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II 

NOTES: 

#4 BARS @ 18" O.C. FOR:\ 
TRENCHES OVER 3' WIDE 
ON METAL CHAIRS PER 
SPECIFICATION SECTION 238.9 r MIN. 2" THICK TYPE BP-2 

ASPHALTIC CONC. 

-8" P.C. CONCRETE - P~'<E TOP SURFACE 

REMOVE & REPLACE ASPHALT 
PAVEMENT TO AN EXISTING 
JOINT OR TO A STRAIGHT 
SAWED JOINT AS SHOWN ON 
DETAIL 120.038 

MIN. 

-~ :. . ..... . 
...... . ,. ·:· .. .... ~ 
··-.:: :;.:: -#.:-.-·: ·~::· 
~ ~ -c:·=.-~. ·;. :.·=:~ -~ 

;f~~~;~~] 
.. , ... ,:- ... ·:·-.. · 

) 

I. TRENCH. I 
WIDTH 

EXISTING ASPH. 
PAVEMENT 

-----12" 
MIN. 6" LIFTS OF 1 /2 INCH MINUS 

FOR TRENCHES WIDER THAN 6'. 
FLOWABLE FILL REQUIRED FOR 
TRENCHES LESS THAN 6' WIDE. 

BEDDING AND PIPE SUPPORT 
PER DETAIL 540.01 

EXISTING ASPHALTIC PAVEMENT 

NEW PCC SL.AB: 
4" FOR SIDEWALKS 
6" FOR RESIDENTIAL DRIVEWAYS 
7" FOR COMMERCIAL DRIVEWAYS 
8" FOR STREET PAVEMENTS 

FOR STREETS: #4 BARS @ 18" O.C. FOR 
TRENCHES OVER 3' WIDE 
FOR DRIVEWAY AND SIDEWALKS: CONFORM 
TO SPECIFICATIONS AND DETAILS 

r EXISTING CONC. 
#4 BAR 30" LONG @ 30" O.C. 
ON METAL CHAIRS PER 
SPECIFICATION SECTION 238.9 

/. PAVEMENT 

!77n:;=----:-;;--'-:-,,---;f-::::.=Z7';,,:,! 

REMOVE AND REPLACE 
P.C. CONCRETE PANELS 
TO AN EXISTING JOINT OR 
TO A STRAIGHT SAWED 
JOINT AS SHOWN ON 
DETAIL 120.03A AND 
CONFORMING TO THE 
JOINT LAYOUT SHOWN ON 
DETAIL 200.01 

5" LIFTS OF 1 /2 INCH MINUS 
FOR TRENCHES WIDER THAN 6'. 
FLOWABLE FILL REQUIRED FOR 
TRENCHES LESS THAN 6' WIDE. 

BEDDING AND PIPE SUPPORT 
PER DETAIL 540.01 

EXISTING CONCRETE PAVEMENT 

1. CONCRETE SHALL BE MoDOT PAVEMENT CONCRETE. REINFORCING STEEL SHALL BE 
GRADE 60. 

2. FOR BRICK STREETS W/ASHPALTIC OVERLAY THE TOP OF 8" P.C.C. SLAB SHALL 
MATCH THE TOP OF BRICKS AND THE NEW ASPHALT THICKNESS SHALL MATCH 
EXSTING ASPHALT THICKNESS. 

3. FOR BRICK STREETS THE TOP OF 8" P.C.C. SLAB SHALL MATCH TOP OF SUBGRADE. 

Revisions ~ 
g_~ of Columbia 

·----• Publicll'orksD,partrn,nt 

10/01/16 
Date 

PAVEMENT PATCHING 120.01 



I 
PLANT MIX BITUMINOUS 
BASE FLUSH WITH EX. 
STREET SURFACE, SAME 
DEPTH AS ADJACENT 
PAVEMENT ( 4" MINIMUM) 

r---PROPOSED ASPHALT 

DIG OUT REPAIR I ;' OVERLAY 
I LENGTH 

' 1:..1\1::i I IN(; A::it--'H. 

1 
II 

I 
-¥//// .~.,.::.-~~;-.:<:'!R.,.~,'a,::,.~,}:f,f,\ ////77 PAVEMENT 

FULL-DEPTH STRAIGHT~ I\ r WOVEN GEOTXTILE FABRIC PLACED 
I 

SAWED JOINT (EACH SIDE) 1 · _)-1--- -N COMPACTED BOTTOM AND 6" 
... -- ------- ..., UP ON ALL SIDES 

ADDITIONAL DEPTH (IF AUTHORIZED) 
1-1 /2" MINUS AGGREGATE BACKFILL 
COMPACTED TO 95% MAX. DENSITY 
(6" LIFTS MAX.) 

NOTES: 

12• THICK 1-1 /2" MINUS 
AGGREGATE BACKFILL 
COMPACTED TO 95% MAX. 
DENSITY (6" LIFTS MAX.) 

1. SAW CUT AREA DESIGNATED BY PUBLIC WORKS. 

2. EXCAVATE TO A DEPTH OF 1 i9 MINIMUM BELOW BOTTOM OF EXISTING 
STREET ELEVATION. IF ADDITIONAL DEPTH DIG OUT IS REQUIRED AND 
AUTHORIZED, PROCEED WITH STEPS BELOW AND ADD STEP 4A. 

3. BASE MUST BE APPROVED BY ENGINEER BEFORE PLACEMENT OF FABRIC 
AND ROCK. 

4. COMPACT BOTTOM AND PLACE WOVEN FABRIC (MIRAFI 600X OR 
APPROVED EQUAL). 

4A. PLACE TYPE 2, 1-1/i9 MINUS AGGREGATE COMPACTED IN 6" MAXIMUM 
LIFTS TO REACH THE NORMAL DIG OUT REPAIR DEPTH OF 16" BELOW 
EXISTING STREET ELEVATION. ADDITIONAL DEPTH SHALL BE PAID BY THE 
CUBIC YARD PER THE BID FORM. 

5. PLACE TWO (2) 6" LIFTS OF TYPE 2, 1-1/2• MINUS COMPACTED 
AGGREGATE. 

6. PLACE 4" MINIMUM LIFT OF COMPACTED PLANT MIX BITUMINOUS BASE ON 
PRIMED BASE ROCK. FINISH SHALL BE FLUSH WITH EXISTING ROAD 
SURFACE AND HAVE A SMOOTH RIDE. 

7. CONTRACTOR SHALL REMOVE AND DISPOSE OF ALL MATERIALS EXCAVATED 
FROM THE REPAIR AREA. 

10/01/16 
Dote ~ 

(Lt)' of Columbia 
}ublic Works Departmenl 

DIG OUT REPAIR Revisions 

•----------·---

120.02 

i 



I 
CONCRETE JOINT ------<-t--MIN 5' FROM JOINT 

CURB ~ • I 5' MINIMUM 

& GUTTER -i======::::::;::==============~====::::p;::;;;;:,;;;j:::==========:;:::c======i 
2.50' (TYP.) <7 

w 
LL z 
0 ::i 
I -' 
I- w 
O> 
- <( soc 

I-

Ll 

<7 

<7 
Ll <7 

Ll 
Ll 

Ll 
<7 

<7 

LI Ll 
<7 

<7 
Ll 

Ll 

-------+-PANEL LENGTH (10' -15') 

~ REQUIRED PAVEMENT PATCH OR 
~ PANEL/CURB REPLACEMENT 

CONCRETE PAVEMENT PATCH NOTES: 

<7 

Ll 

<7 

LI <7 

Ll 

<7 

Ll 

1. HALF PANELS MAY BE REPLACED PER THIS DETAIL. WHERE A REPAIR DOES NOT FALL IN THE 
HALF PANEL, REPLACE FULL PANEL. 

2. A MINIMUM OF 5' OF CURB AND GUTIER SHALL BE REPLACED. WHERE THE REPAIR WILL BE 
WITHIN 5' OF A JOINT, REPLACE CURB AND GUTIER TO THE JOINT. NO SECTION OR CURB AND 
GUTIER SHALL BE LESS THAN 5' LONG. 

3. ALL SAWING OF STREETS SHALL BE FULL DEPTH AND DONE IN A NEAT AND WORKMANLIKE 
MANNER. 

4. INSTALL PAVEMENT JOINT TYPES AS SHOWN AND DOWEL CURB AND GUTIER AND PANELS PER 
STANDARD DETAILS. 

5. L =PANEL LENGTH 

6. W = PANEL WIDTH 

10/01/16 
Dote ~ 

Q_ty of Columbia 
Revisions 

Public Works D1partm1nt 

CONCRETE PAVEMENT 
PATCHING 

120.03A 

II 



I 

I 

r 
PATCH EDGE SHALL 
NOT BE IN WHEELPATH 

CONCRETE JOINT ---t--MIN S' FROM JOINT 

CURB 1_' I I S' MINIMUM 

& GUTIER i::::=t==::::::;:;:================~===z;q;~7;2;2;;j:;;:============:::::z:::====1 
2.50' (TYP.) 

LL~-t 
oS 
I....1 
I- w 
O> 
~ 22 

I-

v;0J REQUIRED PAVEMENT PATCH OR 
~ PANEL/CURB REPLACEMENT 

ASPHALT PAVEMENT PATCH NOTES: 

Ll 

r-1 EXAMPLES OF WORK LIMITS/ 
L_...J PAVEMENT TO BE REPAIRED 

1. EXISTING PAVEMENTS SHALL BE REMOVED TO CLEAN, STRAIGHT LINES. MAKE CUTS PARALLEL OR 
PERPENDICULAR TO TRAFFIC FLOW. PATCH EDGES PARALLEL TO TRAFFIC FLOW SHALL NOT BE 
LOCATED IN WHEEL PATHS. 

2. AVOID BREAKING AWAY THE EDGES OF EXISTING PAVEMENT OR DAMAGING THE REMAINING PAVEMENT 
WITH CONSTRUCTION EQUIPMENT. 

3. AVOID PATCHES WITHIN EXISTING PATCHES. IF THIS CANNOT BE AVOIDED, MAKE THE BOUNDARIES 
OF THE PATCHES COINCIDE. 

4. PATCHES SHOULD HAVE A SMOOTH LONGITUDINAL GRADE CONSISTENT WITH THE EXISTING ROADWAY. 
PATCHES SHOULD ALSO HAVE A CROSS SLOPE OR CROSS SECTION CONSISTENT WITH THE DESIGN 
OF THE EXISTING ROADWAY. 

5. A MINIMUM OF 5' OF CURB AND GUTTER SHALL BE REPLACED. WHERE THE REPAIR WILL BE 
WITHIN 5' OF A JOINT, REPLACE CURB AND GUTTER TO THE JOINT. NO SECTION OR CURB AND 
GUTTER SHALL BE LESS THAN 5' LONG. 

10/01/16 
Dote 

Revisions ~ 
Q~, of Columbia 

ASPHALT PAVEMENT 
PATCHING 

120.03B 
It---------- Public Works D1partm1nt 

I 

I 
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~_,___,_~ 

- z 
I' -

2 

v~'>YN»- /, /. / / 
CURB & GUTIER MOUNTING 

1-z 
w 
2 
w 
~ 6' MIN. a.., ______ _, 

LL 
0 

w 
(.'.) 
0 
w 

12' MAX. 

- z 
I' -2 

NON-CURB & GUTIER MOUNTING 

----11 

NOTE: SUPPORT POSTS SHALL NOT EXTEND ABOVE SIGN UNLESS 
DISTANCE PLAQUE OR WARNING LIGHTS ARE SPECIFIED. 

/ 
~ 10/01/16 

Approved Dote ~ SIGN MOUNTING 130.01 Revisions 
Citr of Columbia 

Public Works Department 
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Approved 

---~-----~--1 
7" 3" A I 

,-f-i=~ Fence 
' ,.., 

6.. 6.. {Expansion Joint 
1-rw: \Top Rail at 24'-Q" O.C. 

yp. I Typ. I 
-

I 
() 

1'1rit--tt---l1f---.-U-l<>-lf'=-<: T yp. 

I 
N 

Baluster 

j_ 
-

I 
I 1 

.lfx1" Drain Hole 
(Face away from 

Slab, Wing sidewalk) 

\ 1 [ Balostec _ I 
----tt------tt------tt-----tt----tt-t- Post at 8' - o·· I 

e Approach 
X" Min~ \Top of 
Grout Pad or Bridg 

Bottom Base ,l Slab 
Plate j ........ <I· . .:. 

.·-~-~--~-- .. _,.. 
4. •. : 

r n 2 -~ 0 Anchor, 

Typ. A_J 

TYPICAL SECTION 

NOTE: 

Baseplate, 
see detail 

~"dia. 
Anchor 

O.C. Typ. 

SECTION A-A 

Anchors shall be drilled in place. Exposed portion of anchors, nuts and washers 
shall be field painted after installation. 

I 
~ 

6" 

~ 6" Dia. x 1" 
Slotted Hole for 
~" Dia. Anchor, Typ. 

-- 8"x6"~" Plate 
(Galvanized) 

i Post 

'<'+-~.---< T yp. 
~ ~ 6 osts 

~ Post & 
~ Rail 

BASE PLATE DETAIL 

10/01/16 
Date 

i ~ence Joint-j 
2

,, 

Top Rail- ~I ,,, ... 
ST ~x~x~s I 

Rail Splice-
ST 2x2x~sX o· -4" 

Allow Movement 

EXPANSION JOINT DETAIL 
Shown at Top Roil. 

Middle and Bottom Roil similar. 

I 

I 

Revisions ~ STEEL PEDESTRIAN FENCE 140.01A 
Cit1 of Columbia 

Public Worb Departmenl -
_J 



Fence I Removable Panel 

't Remo~able ~ I 2" I Rail Splice-
Panel Joint ..::::::i ,_ 11:• / ST 2x2x11'& x 0'-4" 

Top Rai17 ilf"A'<t/ I /~"dia. Stove Bolt with 
. 1·· nut and washer 

l - -F--= :e-;=- -~Tl 
1 b._ - : =-~=--~1 J 

~>~:~ -3.l~V~-1 °%" I 
716 ~· ---1-

~'" Notch Out 
- 174 

REMOVEABLE PANEL JOINT DETAIL 
Shown at Top Rail. 

Middle and Bottom Rail similar. 

GENERAL NOTES; 

Top Rail 

7 w:~:~~itsto~ 
Notch out I i Rail Splice 
Fence Rail 

SECTION A-A 

1. All rails and posts shall be 2)f'x2JfxXs" structural tubing. Tubing for all rails and posts 
shall conform to ASTM A500, Grade 8. Balusters shall be *"x*" steel bar. Balusters 
and base plates shall conform to ASTM A709, Grade 36. 

2. Galvanize and paint all rails, posts, balusters and base plates after fabrication. 
Galvanization shall be in accordance with ASTM A123 and Missouri Standard Specification 
for Highway Construction Sec. 1081. Fence shall be painted with System G (Black) in 
accordance with Sec 1081. Black color shall be federal color number 17038. 

3. Rails and base plates shall be set parallel to top of slab. All posts and balusters shall 
be set vertical. Grout shall be used between concrete and base plate of post. 

4. All rail-to-post welded connections shall be ground smooth. No field welding will be 
permitted. The Contractor shall submit shop drawings to the Engineer for approval prior 
to fabrication of the fence. 

5. Use E70 XX electrodes for all welding. 

6. All material, labor, splices, grout, and installation shall be paid for under the bid item 
"Pedestrian Fence" per linear foot. 

7. A grouted leveling pad shall be used to erect the posts vertical. The leveling pads shall 
be a non-shrink grout as approved by the Engineer. The grout shall be mixed, applied 
and cured according to the manufacturer's recommendations. 

8. Concrete anchors, nuts and washers shall be galvanized in accordance with ASTM A153 
and Sec.1081. 

9. Nuts shall conform to ASTM A307. Nuts shall be regular hexagon type. Washers shall 
be of standard commercial quality. 

10. The concrete anchors shall have a minimum ultimate pullout strength of 7900 lbs. based 
on the concrete. The length of embedment into concrete shall conform to 
manufacturer's recommendations. 

10/01/16 
Dote ~ STEEL PEDESTRIAN FENCE 140.018 Revisions 

City of Columbia 
Pubic Works llejl!rtmeat 
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11 11 

11 X 11 101 1, X 1r~- ~~1 
I 

3/4" WIDE, TYPICAL AT ALL 
INTERIOR GROUT LINES 

TYPICAL ASHLAR CUT STONE PATTERN 
NOTTO SCALE 

GENERAL NOTES 
1. STONE HEIGHTS: 312" TO 13" 
2. STONE WIDTHS: 912" TO 3012" 
3. MAXIMUM PATIERN DEPTH: 112" 
4. PERIMETER 12 GROUT LINE WITH PATIERN MATCHING - (8) PARTIAL 

STONES (X's) 
5. PROFILE ALLOWS PATIERN MATCHING WITH 180 DEGREE ROTATION OF 

ADJOINING SHEET 

NOTE: ASHLAR CUT STONE PATIERN SHALL BE GREENSTREAK GSK460 OR 
APPROVED EQUAL. CONTRACTOR SHALL SUBMIT ASHLAR CUT 
STONE PATIERN FORM LINER SYSTEM SPECIFICATIONS AND 
DRAWING OF THE ASHLAR STONE FORM PATIERN FOR THE 
APPROVAL OF THE CITY. 

---F-......A,/ 
~~ 10/01/16 

Approved Dote ~ ASHLAR CUT STONE PATTERN Revisions 
QttQ!]il~ 

Public \\'orks D,partmim 

150.01 
I 
i 



I J I~ I II 

C H---4--+--1---HV SIDE STREET 

I 

C H---4--+--1---H 

"THROUGH" STREIT 7 A H---4--+--1---H 

BS 

U1 U1 U1 u (Il u 

BS BS 

\ (END OF DAYS WORK) 

' cs cs , 

c- C- BS A- c- c- A- A-
BS 

-// 
cs cs 

~BS BS BS~ 

10' MIN. 
12' MAX. t-OR 6" THICK SLAB 
15' MAX. FOR 7" THICK SLAB AND OVER 

JOINT LOCATION PLAN 

NOTE: 
1. TRANSVERSE TYPE C JOINTS SHALL BE SAWED AS SOON AS CONCRETE CAN 

WITHSTAND RAVELING, JOINTS SHALL BE CLEANED AND FILLED WITH BITUMINOUS 
COMPOUND IMMEDIATELY FOLLOWING SAWING. 

2. INSTALL TYPE A EXPANSION JOINTS AT INTERSECTIONS, AND AT STRUCTURES. 

3. INSTALL TYPE A EXPANSION JOINTS AT PC & PT OF CURVES. WITH DEFLECTION 
ANGLE OF GREATER THAN 30". 

4. INSTALL TYPE A EXPANSION JOINT AT BULB OF CUL-DE-SAC. 

5. INSTALL TYPE A EXPANSION JOINT AT 500' SPACING MAXIMUM. 

6. USE TYPE D JOINT AT END OF DAYS WORK. 

10/01/16 

1 

BS 

BS 

BS 

II 

Approved Date 

Revisions ~ JOINT DETAILS 
(P.C. Concrete Pavement) 

200.01A 
C!!i of Columbia 

•------~• Public Work.I Ikpartment 



I 
TYPE A 

EXPANS!ON JOINT 

FILL W/JOINT SEALER\f 1/8" RADIUS 

al .. 4• 
.·• . . -6:1~ 

j 1" 

FILL W/JOINT SEALER 

N 
......... 
a 

LUBRICATE ONE END 

SAWED 

•• 4 

#4 BAR 30" LONG @ 30" CTRS. 
3/4" DIA SMOOTH DOWEL 
15" LONG @ 12" CTRS. 

Approved 

TYPE BS 
KEYED CONSTRUCTION JOINT 

(With Steel) 

N 
......... 
Cl 

: • 4~ •.• 

. . ~ 

. .;· 

18" 

•4 • 

18" 

TYPE A ALTERNATE 
CONCRETE SILL 

TAR PAPER 
BOND BREAKER 

TYPE D 
TRANSVERSE CONSTRUCTION JOINT 

NOTE: ALL DRILLED DOWEL BARS SHALL BE EXPOXIED. 

10/01/16 
Date 

Revisions ~ JOINT DETAILS 
(P.C. Concrete Pavement) 

200.01 B 
Qty of Columbia 
Public W~k; Departm,ni 

I 



II CXl 

"c" 
__. 
0 

"c" 
__. 

0 

"C" 
DETAIL "A" 

6'-3' 6'-3" 
"C" 

12' 12' 12· 12' 
MAX aJ MAX m· 0 0 CIJ 0 co MAX co MAX 

(/) (/) (/) - (/) (/) (/) (/) 
: ::"c" 

__. 

0 

"C" 

CXl 

"C" 

0 
,,C,, 

__. rn· 
0 N (/) 0 
(/) : (/) 

: "A" : 27'R 

__. 
N 

"C" 
6'-3' '-9" 

, 
-9' 6'-3" 

DETAIL "A" DETAIL "8" 
NOTE: 
1. OTHER CUL-DE-SAC CONFIGURATIONS TO BE APPROVED BY THE DIRECTOR OF 
PUBLIC WORKS. 

~/ 10/01/16 
Approved Date 

Revisions ~ 
Qty of Columbia 

Public IV o~s Depai1mem 

JOINTING DETAIL 
Residential Cul-de-sac 205.01 

I 



I 

1-z 
w 
~ 

~ 
n.. 
~ 

I 
28'-0" 

1 2· I s· ,.. 1· -9" 14• -o· 

iNTEGRAL CURB SECTION 

NOTES: 

1. ALL P.C. CONCRETE SHALL BE MoDOT PAVEMENT CONCRETE. 

2. SEE DETAIL 200.01 FOR JOINT DETAILS. 

10/01/16 
Approved Date 

Revisions ~ 
Qty of Columbia 

- Public Works Depanmenl 

RESIDENTIAL STREET 
(Concrete Pavement) 

ii 

I 

210.01 



II 

12" 9'-0" 10'-o" 

4" lYPE 3 AGGREGATE BASE 

1-z 
w 
:::. 
w 
~ a... 
el 

I 
38'-o" 

19· -o" 

lYPE BS JOINT 

2% 

INTEGRAL CURB SECTION 

NOTES: 

1. ALL P.C. CONCRETE SHALL BE MoDOT PAVEMENT CONCRETE 

2. SEE DETAIL 200.01 FOR JOINT DETAILS. 

10/01/16 
Approved Date ~ Revisions 

Qty of Columbia 
•~------~• Publi,\\'ork,Drpar1rnent 

COLLECTOR STREET 
(Concrete Pavement) 

II 

~1 

220.01 



I 

I 

lYPE 3 BASE 
OR THICKEN 
CURB AND 
GUTIER 

NOTES: 

11 '-6" 

~ 

1 1/2" lYPE BP-2 _J 
ASPHALTIC CONCRETE 

6 1 /r PLANT MIX BITUMINOUS 
STABILIZED BASE OR BASE 
PER SECTION 222 (TWO LIFTS) 

1-z 
w 
:::;; 
w 
~ a.. 

0-1 

I 
2s'-o" 

11'-6" 

COMPACTED SUBGRADE 
SEE lYPICAL CURB 
& GUTIER SECTION 

14i= 2·-0· 

~. ~, ~--. _I __ . . I :,,I 
" ·.1"RAD ·;,,_:/:_J~ 

. t _ _:i_ 

TYPICAL CURB AND GUTIER SECTION 

1. ALL P.C. CONCRETE SHALL BE MoDOT PAVEMENT CONCRETE. 

2. INSTALL 1 /2" EXPANSION JOINTS IN CURB AND GUTIER SECTION AT 
P.C. AND P.T. OF CURB RADIUS OF INTERSECTIONS AND EVERY 150'. 

3. INSTALL SAW JOINTS IN CURB AND GUTIER SECTION AT 10 FT. MAXIMUM 
SPACING, SEAL WITH BITUMASTIC JOINT SEALANT. 

4. 4% PARABOLIC CROWN IS ACCEPTABLE IN LIEU OF 2% NORMAL CROWN. 

10/01/16 
Dote 

Revisions ~ 
Qty_ of Columbia 
Pub!~ Works Dipartnllnl 

RESIDENTIAL STREET 
(Asphaltic Pavement) 

I 

I' 

I 
I 

2'-6" 

12· .I 

310.01 



II 

2'-6" VARIES 

SEE TYPICAL CURB & 
GUTTER SECTION 

1-z 
w 
2 
w 
~ 
a.. 

c:,-1 

I 
VARIES 

VARIES 2'-6" 

2% 2% 

l L-,.~~~~~~7~STSITGR't:7"%t:;~~~-~~~~a-~: -~,::~rf/:~~~,,~~j,~~:~;:5;,1\~.,::::=~=:=1 

T J 
3/4" CRUSHED ROCK 
OR TYPE 3 AGGREGATE 1-1/2" SP125 

7-1/2• SP250 APPLIED IN 
TWO 3-3/4" LIFTS. 

TYPE 3 AGGREGATE FOR BASE 

COMPACTED SUBGRADE 

1YPICAL CURB AND GUTIER SECTION 

NOTES: 

Approved 

1. ALL P.C. CONCRETE SHALL BE MoDOT PAVEMENT CONCRETE. 

2. INSTALL 1 /2" EXPANSION JOINTS IN CURB AND GUTTER SECTION AT 
P.C. AND P.T. OF CURB RADIUS OF INTERSECTIONS AND EVERY 150'. 

3. INSTALL SAW JOINTS IN CURB AND GUTTER SECTION AT 10 FT. MAXIMUM 
SPACING, SEAL WITH BITUMASTIC JOINT SEALANT. 

4. 4% PARABOLIC CROWN IS ACCEPTABLE IN LIEU OF 2% NORMAL CROWN. 

10/01/16 
Dote ~ 

Qty of Columbia 
Revisions 320.01 

•~--------• Public\\'orksD1partment 

COLLECTOR STREET 
(Asphaltic Pavement) 

r 



SIDEWALK RAMP CURB 
(Alternate) 

PCC PAVEMENT NOTES: 

1. CONCRETE SHALL BE MoDOT PAVEMENT CONCRETE. 

2. PAVEMENT THICKNESS SHALL MATCH EXISTING. 
BASE SHALL MATCH EXISTING 

3. EXPANSION JOINTS AND CONTRACTION JOINTS 
SHALL BE PLACED AT LOCATIONS SIMILAR TO THE 
PAVEMENT WHICH WAS REMOVED. 

4. CURB EDGE SHALL BE TOOLED WITH 1/4" RADIUS 

5. WHERE EXISTING PAVEMENT IS P.C.C., LOW CURB 
REPLACEMENT SHALL BE DOWELLED INTO EXISTING. 
12" LONG #4 BARS AT 24" CTR. ALL DRILLED 
DOWEL BARS SHALL BE EXPOXIED. 

~-/ 
10/01/16 

Approved Date 

Revisions 

6" 

1: 12 SLOPE-\ / NORMAL GUTIER I 1 / 4"R--, '--\ __L_ CROSS-SLOPE 
1 

/ ·" ;, ..... ~~ .. • .. <i ·: !NOTE 51. 

s /l · · '.; .. MiN,.UM'.(:C) · • 1 ; 1 

L 1 2· -6" {ACC) -i / 

1 /2" EXPANSION EXISTING P.C.C. ~ 
JOINT A.C.C. PAVEMENT 

SIDEWALK RAMP CURB 

ACC PAVEMENT NOTES: 

1. CONCRETE SHALL BE MoDOT PAVEMENT CONCRETE. 

2. GUTIER THICKNESS SHALL MATCH EXISTING, 
BASE SHALL MATCH EXISTING 

3. EXPANSION JOINTS AND CONTRACTION JOINTS 
SHALL BE PLACED AT LOCATIONS SIMILAR TO 
THE CURB AND GUfilR WHICH WAS REMOVED. 

4. CURB EDGE SHALL BE TOOLED WITH 1 / 4" RADIUS 

CURB DETAILS 
(Sidewalk Ramp) 

400.01 

I 
I 

I 

II 



II 6" N 

j ~ ';:- r223~~~stg~ER 
~-t ~l--'-

.. .ii .. _L . ..,..1..,.· -==-~. "~. =. _,,.--. 1"-N-OT-E-511 
.. ·~. t 

.d .••• 4. 4 _"? . 
q • • • _a, • ,d A 

2'-6" (ACC) 
18" MINIMUM (PCC) ~ 

1/2" EXP. EXISTING P.C.C. OR 
JOINT A.C.C. PAVEMENT 

RESIDENTIAL DRIVEWAY CURB 
MAXIMUM RISE (PREFERED) 

rNORMAL GUTIER 
--'- CROSS-SLOPE 

... ;, . . " ~ . · • NOTE 5 If ., ... . ... /. 
. ··..a . -0 .• 

I . . ;8 .. M;NIMUM (PCC) V 
2'-6" (ACC) 

1/2" EXP. EXISTING P.C.C. OR 
JOINT A.C.C. PAVEMENT 

RESIDENTIAL DRIVE\VAY CURB 
MINIMUM RISE 

PCC PAVEMENT NOTES: 

1. CONCRETE SHALL BE MoDOT PAVEMENT CONCRETE. 

2. PAVEMENT THICKNESS SHALL MATCH EXISTING. 
BASE SHALL MATCH EXISTING 

3. EXPANSION JOINTS AND CONTRACTION JOINTS 
SHALL BE PLACED AT LOCATIONS SIMILAR TO THE 
PAVEMENT WHICH WAS REMOVED. 

4. CURB EDGE SHALL BE TOOLED WITH 1 / 4" RADIUS 

5. WHERE EXISTING PAVEMENT IS P.C.C., LOW CURB 
REPLACEMENT SHALL BE DOWELLED INTO EXISTING. 
12" LONG #4 BARS AT 24" CTR. ALL DRILLED 
DOWEL BARS SHALL BE EXPOXIED. 

6" 
I I 

~-1 I~ 
rNORMAL GUTTER 

--'- CROSS-SLOPE 

<1 • 

• <1 ·.a 
. . "NOTE 51 

j. 
4 . . . .d • .a . Ll _<! .. 

<1 •• • • .4 ' 

18" MINIMUM (PCC) ;:/ 
2'-6" (ACC) 

1/2" EXP. EXISTING P.C.C. OR 
JOINT A.C.C. PAVEMENT 

RESIDENTIAL DRIVEWAY CURB 
MAXIMUM RISE (ALTERNATE) 

GENERAL NOTES: 

1. ELEVATION OF DRIVEWAY AT R.O.W. LINE 
REQUIRED TO BE A MINIMUM OF 6" ABOVE 
GUTIER ELEVATION. VERIFY R.0.W. WIDTH 
AND ALLOWABLE DRIVEWAY SLOPES PRIOR 
TO CONSTRUCTING MINIMUM RISE DRIVEWAY 
CURB. 

2. ALTERNATE CURB PROFILES WHICH FALL 
WITHIN THE MINIMUM RISE AND MAXIMUM 
RISE CURBS SHOWN WILL BE APPROVED. 
SLOPE ACROSS RESIDENTIAL DRIVEWAY 
CURB TOP MUST BE AT LEAST 1/2" IN 6" 
TOWARD THE STREET. 

3. HORIZONTAL SAWING OF CURB IS ALLOWED 
AS AN ALTERNATIVE TO REMOVING AND 
REPLACING STANDARD CURB. HORIZONTAL 
SAWING MACHINE AND METHOD REQUIRES 
PRIOR APPROVAL. HORIZONTAL SAWING IS 
JiQI ALLOWED ON CITY BID PROJECTS. 

ACC PAVEMENT NOTES: 

1. CONCRETE SHALL BE MoDOT PAVEMENT CONCRETE. 

2. GUTIER THICKNESS SHALL MATCH EXISTING, 
BASE SHALL MATCH EXISTING 

3. EXPANSION JOINTS AND CONTRACTION JOINTS 
SHALL BE PLACED AT LOCATIONS SIMILAR TO 
THE CURB AND GUTIER WHICH WAS REMOVED. 

4. CURB EDGE SHALL BE TOOLED WITH 1 / 4" RADIUS 

10/01/16 
Approved Dote 

Revisions ~ 
Qty of Columbia 
Public\\'orl;Dipartn11r11 

CURB DETAILS 
(Residential Driveway) 

400.02 

I 

I 



i 

I 

I 

/2" ASPHALT OVERLAY (BP-1) 

/ r-NORMAL GUTTER 

/_/_ CROSS-SLOPE 

I 

.4 <1 NOTE 51 
<J 

·4 
4. J 

··.c1 . <1.. . 

2'-6" (ACC) 
· ,·s .. M;NIMUM (Pcc) I / 

1/2" EXP. EXISTING P.C.C. ~ I 
COMMERCIAL DRIV~; CUR;c~;Av:;HALT OVERLAID STREET I 

PCC PAVEMENT NOTES: 

6-rCURB IF SAWCUT 

_£
NORMAL GUTTER 
CROSS-SLOPE 

ir1/4~ 
.4 <1 •• NOTE 5'1 

4. J <J 
•4 . 

.•4 . <1 .. 

I . ;8 .. M;NIMUM. (PCC) ~I 
2'-6" (ACC) 

1/2" EXP. EXISTING P.C.C. OR 
JOINT A.C.C. PAVEMENT 

COMMERCIAL DRIVEWAY CURB 

HORIZONTAL SAWING OF CURB IS ALLOWED AS 
AN ALTERNATIVE TO REMOVING AND REPLACING 
STANDARD CURB. HORIZONTAL SAWING 
MACHINE AND METHOD REQUIRES PRIOR 
APPROVAL. HORIZONTAL SAWING IS NOT 
ALLOWED ON CITY BID PROJECTS. 

ACC PAVEMENT NOTES: 

1 . CONCRETE SHALL BE MoDOT PAVEMENT CONCRETE. 1. CONCRETE SHALL BE MoDOT PAVEMENT CONCRETE. 

2. PAVEMENT THICKNESS SHALL MATCH EXISTING. 
BASE SHALL MATCH EXISTING 

3. EXPANSION JOINTS AND CONTRACTION JOINTS 
SHALL BE PLACED AT LOCATIONS SIMILAR TO THE 
PAVEMENT WHICH WAS REMOVED. 

4. CURB EDGE SHALL BE TOOLED WITH 1 / 4" RADIUS 

5. WHERE EXISTING PAVEMENT IS P.C.C., LOW CURB 
REPLACEMENT SHALL BE DOWELLED INTO EXISTING. 
12" LONG #4 BARS AT 24" CTR. ALL DRILLED 
DOWEL BARS SHALL BE EXPOXIED. 

10/01/16 ~ Revisions 

Approved Date 

2. GUTTER THICKNESS SHALL MATCH EXISTING, 
BASE SHALL MATCH EXISTING 

3. EXPANSION JOINTS AND CONTRACTION JOINTS 
SHALL BE PLACED AT LOCATIONS SIMILAR TO 
THE CURB AND GUTTER WHICH WAS REMOVED. 

4. CURB EDGE SHALL BE TOOLED WITH 1 / 4" RADIUS 

400.03 

I 

I 

Qty of Caj~mPE 
•--------• PublicWorks·D~partm~nt 

CURB DETAILS 
(Commercial Driveway) 

i 



II II 

I 
A I A 

~ I 

I I I I I w :::.::: 
0::: _J 

I I I I <( I I- 3: I I I I I (/) w 
0 

I I I I I U) w I I I I 0 tl~/W L~N: I I I I -
(/) 

I I I I A 

\, 
A 

1 
- -

I 
SIDEWALK I I 

~ ~ / I ~ / I ~ I--.. I--.. go· go· 

------ T ' I ' 

,,D,, 
12' MIN. "E" 12' MIN. 
25' MAX. 25' MAX. 

30' MAX ON 

"STREET" COLLECTOR AND 
ARTERIAL 

I 

TYPE OF STREET 
MINIMUM DISTANCES 

"D,. "E" 
LOCAL RESIDENTIAL 20· -
LOCAL NON-RESIDENTIAL 20' 20' 

COLLECTOR 30' 30' 
ARTERIAL 50' 75' 

~ 10/01/16 ~ Approved Date DRIVEWAY LOCATIONS 410.01 Revisions 
QN of Columbia 

----- Pubhc\l'ork,Depanment 

~ 



11 

I 
I 

I 

12' MIN. 
25' MAX FOR TWO CAR GARAGE 

30' MAX FOR THREE CAR GARAGE 
40' MAX FOR SHARED DUPLEX DRIVE 

IA 
I 

RAMP SIDEWALK @ 12: 1 
SLOPE TO MATCH DRIVE\ ~ 1 /2" ! EXPANSIO~JOINT 

-------t---_! -----
~SAW JOINT 
I a.. 

.,,,.,,-- I ~ ?:: SIDEWALK 

,____._ ___ ........_ ___ --1_ ,1/2"! EXPANSION JOINT ,1----....._in-+---....._----+ 

SIDEWALK 

GRASS PARKWAY 

'w1 
_! 

/~hi I Y ~ I 
SAW JOINT in 

ELEVATION AT THIS POINT 
MUST BE AT LEAST 6n 
ABOVE GUTIER ELEVATION. 

DRIVEWAY CURB L 
SEE NOTE 2 A 

PLAN 
5 FT WIDE 

ACCESSIBLE 5' TT'P 

~ 
"\._ TYPICA! CURB 

CURB 
TRANSITION 

NORMAL BACK OF CURB 

PASSING ZONE 1 · · 

1 /2" EXPANSION JOINT r 6" P.C. c1NCRETE 

1/2" EXP. JOINT _;L·. '1/8" .PE;. 
r RESIDENTIAL DRIVEWAY 

CURB (SEE NOTE 2) 

NOTES: 

FT. (MIN.) 

I ACROSS S/W 

1/4" TO 3/4"_/ 
PER FT. 

SECTION A-A 

1. DRIVEWAY APPROACH SHALL BE 6" THICK MoDOT PAVEMENT CONCRETE ON COMPACTED SUBGRADE. 
2. REPLACE STANDARD CURB & GUTIER SECTION WITH DRIVEWAY CURB SECTION. SEE DETAIL 400.02. 
3. EXPANSION JOINT SHALL BE 1 /2" PREFORMED CORK OR BITUMINOUS EXPANSION JOINT MATERIAL. 
4. ALL DRIVEWAY APPROACHES SHALL SLOPE TOWARD THE STREET. 
5. ALL DRIVEWAY APPROACHES SHALL BE CONSTRUCTED TO ACCOMMODATE SIDEWALKS. (EXISTING AND 

FUTURE) STANDARD SIDEWALK LOCATION IS 1 FT OFF OF Row LINE 
6. DRIVEWAY APPROACH SHALL PROVIDE A MINIMUM 5' WIDE ACCESSIBLE SIDEWALK PASSING ZONE. 
7. DRIVEWAY SLOPE ACROSS ACCESSIBLE SIDEWALK PASSING ZONE IS 1/8" PER FT. CROSS SLOPE SHALL 

NOT EXCEED 2.00%. 
8. MINIMIZE SIDEWALK WARPING ADJACENT TO DRIVEWAY APPROACH. 
9. GREENSPACE SLOPE WITHIN RIGHT OF WAY SHALL NOT EXCEED 3/4n PER FOOT. 
10. DRIVEWAY MAY BE REINFORCED AT OWNER'S OPTION. ON CITY BID PROJECTS DO NOT REINFORCE. 
11. MEASURE FROM TOP OF CURB. 

~ 10/01/16 
Approved Date 

Revisions 
Qcy_ of Columbia 
Pubhc Work; lxpann1<111 

DRIVEWAY 
(Residential, 28' street) 

410.02A 

I 
I 

I 
I 

I 



12' MIN. 
25' MAX FOR TWO CAR GARAGE 

30' MAX FOR THREE CAR GARAGE 
40' MAX FOR SHARED DUPLEX DRIVE IA 1 

--.---"-,;--1--"-,; 
1 /2" 

1 
EXPANSION JOINT 

a.. 
~ 

------------- - - _L ___ _ 

SIDEWALK 

GRASS ~l PARKWAY 

ELEVATION AT THIS POINT 
MUST BE AT LEAST 6" 
ABOVE GUTTER ELEVATION. 

• 0 
I 

":st 

~SAW JOINT 

1 /2" ! EXPANSION JOINT 

' ,i(' 
I 

SAW JOINT 

DRIVEWAY CURB L 
SEE NOTE 2 A 

a.: 
~ 

PLAN 

in 

CURB 
TRANSITION 

~ fccFJ°s~WL1: 3• 1YP r PASSING ZONE 

NORMAL BACK OF CURB 

1 /2" EXPANSION JOINT 

SIDEWALK 

TYPICAL CURB 

~, r6" P.C. ,NCRETE 

1/2" EXP. JOINT ~'LI 1/8" .PE~ i r RESIDENTIAL DRIVEWAY 
CURB (SEE NOTE 2) 

I FT. (MIN.) I 
'/ 

0

ACROSS S/W 

1/4" TO 3/4"_/ 
PER FT. 

NOTES: 
SECTION A-A 

1. DRIVEWAY APPROACH SHALL BE 6" THICK MoDOT PAVEMENT CONCRETE ON COMPACTED SUBGRADE. 
2. REPLACE STANDARD CURB & GUTTER SECTION WITH DRIVEWAY CURB SECTION. SEE DETAIL 400.02. 
3. EXPANSION JOINT SHALL BE 1 /2" PREFORMED CORK OR BITUMINOUS EXPANSION JOINT MATERIAL. 
4. ALL DRIVEWAY APPROACHES SHALL SLOPE TOWARD THE STREET. 
5. ALL DRIVEWAY APPROACHES SHALL BE CONSTRUCTED TO ACCOMMODATE SIDEWALKS. (EXISTING AND 

FUTURE) STANDARD SIDEWALK LOCATION IS 1 FT OFF OF Row LINE 
6. DRIVEWAY APPROACH SHALL PROVIDE A MINIMUM 5' WIDE ACCESSIBLE SIDEWALK PASSING ZONE. 
7. DRIVEWAY SLOPE ACROSS ACCESSIBLE SIDEWALK PASSING ZONE IS 1/8" PER FT. CROSS SLOPE SHALL 

NOT EXCEED 2.00%. 
8. MINIMIZE SIDEWALK WARPING ADJACENT TO DRIVEWAY APPROACH. 
9. GREENSPACE SLOPE WITHIN RIGHT OF WAY SHALL NOT EXCEED 3/4" PER FOOT. 
10. DRIVEWAY MAY BE REINFORCED AT OWNER'S OPTION. ON CITY BID PROJECTS DO NOT REINFORCE. 
11. MEASURE FROM TOP OF CURB. 

10/01/16 
Dote ~ 

Q~ of Columbia 
Pubhc llorks Depanmem 

Approved 

Revisions 
DRIVEWAY 

(Residential, 32' street) 
410.02B 

I 



Ii 1 2' MINIMUM WIDTH 

I 71 
42 MAXIMUM WIDTH WITHOUT TURNING ANALYSIS IA 

I 
I ~ 

, A I , A II l y I y I 

I I 1/2" EXPANSION JOINT I . / ~ I I I 
R.O.W. .I' R.0.W . - -

I 
- -

I I I I (/) SIDEWALK w 
(LOCATION VARIES) /1/2" EXPANSION JOINT ~ 

I 
~ I ~ ,,,,,-sAw JOINT AT SIDEWALK (TYP.) 

-;; i7 I I 1~ <( 

I /~ 7~~ 
::::E 

I I 0 
rSAW JOINT 

~ 

I 
(/) 

~ 
...._, 

I 
GRASS I 1±:! 

a:: a.: PARKWAY 
~ r 
/i I 

/ 1 /2" EXPANS!~N JO!NT 
r-

I I 0 
~ 

I I I I 

I I 12" CURB TRANSITION -l - _/ 

DRIVEWAY CURB _/ 
I 

LA 
NORMAL CURB 

SEE NOTE 2 

ELEVATION AT THIS POINT MUST ~ PLAN 
BE AT LEAST 6" ABOVE GUTTER 0 

ELEVATION. ci 1. 

! (NP) I 
5 FT. WIDE I ACCESSIBLE S/W VARIES NORMAL BACK OF CURB 

s-1..0,:,£ PASSING ZONE 
11..<!Rtcs PER NOTE #7 

/ 1 /2" EXPANSION 
JOINT ... . 

1 /2" EXPANSION I . 
I I 

JOINT -, 

~ L COMMERCIAL DRIVEWAY 1 /8" PER FT. (MIN.) 

I PER FT. ACROSS S/W CURB SEE NOTE 2 

SECTION A-A 
NOTES: 

1. DRIVEWAY APPROACH SHALL BE 7" THICK MoDOT PAVEMENT CONCRETE. 
2. REPLACE STANDARD CURB & GUTTER SECTION WITH DRIVEWAY CURB SECTION. SEE DETAIL 400.03. 
3. EXPANSION JOINT SHALL BE 1 /2" PREFORMED CORK OR BITUMINOUS EXPANSION JOINT MATERIAL. 
4. ALL DRIVEWAY APPROACHES SHALL SLOPE TOWARD THE STREET. 
5. ALL DRIVEWAY APPROACHES SHALL BE CONSTRUCTED TO ACCOMMODATE SIDEWALKS. (EXISTING AND 

FUTURE) STANDARD SIDEWALK LOCATION IS 1 FOOT OFF OF RIGHT OF WAY LINE. 
6. DRIVEWAY APPROACH SHALL PROVIDE A MINIMUM 5' WIDE ACCESSIBLE SIDEWALK PASSING ZONE. 
7. DRIVEWAY SLOPE ACROSS ACCESSIBLE SIDEWALK PASSING ZONE IS 1 /8" PER FT. CROSS SLOPE 

SHALL NOT EXCEED 2.00%. 
8. MINIMIZE SIDEWALK WARPING ADJACENT TO DRIVEWAY APPROACH. 
9. GREENSPACE SLOPE WITHIN RIGHT OF WAY SHALL NOT EXCEED 3/4" PER FOOT. 
10. DRIVEWAY MAY BE REINFORCED AT OWNER'S OPTION. ON CITY BID PROJECTS DO NOT REINFORCE. 
11. MEASURE FROM TOP OF CURB. 

~/ 10/01/16 ~ DRIVEWAY Approved Date 

410.03 Revisions 
(lty of Columbia (Commercial) 

Public\VorksDipartmint 
I 



II 

12' MIN. 
RESIDENTIAL: SEE DETAIL 410.02 

FOR MAX. WIDTH 
COMMERCIAL: 42' MAX. WIDTH 

I IA I ~: ---"-,..----+,---"-,..----,:-
I I 
I I I 

- - -RoW- - - -+-

1 --------+!-------l-1 -N:~ 
4

-- -RoW-- - -1 
I NOTE 4 rPIPE WITH ErD SECTIONS rl[ EXISTING 

I / ROADSIDE DITCH 

i--------1:.__.>~·---+---------,---------t---'•._..3,,,,,.__1(: 

,___/---,--L-~ ~-j ______ ! ----'-;_: rn_GE OF _ROAD -~__.__~ ------11 
I I / 

LA 
PLAN 

VARIES • EDGE OF ROAD 

~ VALLEY SECTION 
~LOpE 

- -Y4RtEs I 
-..: "--1:::------i.-t4 "---t----"11 

I ./' 
I I I 

11/4" PER FT. 1/4"-3/4" 

NOTE 6 PER FT. 

SECTION A-A 
NOTES: 

1. DRIVEWAY APPROACH SHALL BE 6" FULL DEPTH ASPHALTIC CEMENT CONCRETE OR MoDOT 
PAVEMENT CONCRETE 

2. VALLEY SECTION REQUIRED, VALLEY SHALL BE 4" BELOW EDGE OF ROAD 
3. PIPE UNDER DRIVEWAY SHALL BE SIZED TO CARRY 10 YR STORM, MINIMUM 12" DIAMETER. 
4. PIPE LENGTH BASED ON 3: 1 FILL SLOPE, USE FLARED END SECTION OR BEVEL END OF 

PIPE TO MATCH 3: 1 SLOPE. HEADWALLS NOT ALLOWED. 
5. WHERE THE ROADSIDE DITCH AT A DRIVEWAY DRAINS LESS THAN 10,000 SQ. FT. THE PIPE 

CAN BE OMITTED, INCREASE VALLEY SECTION DEPTH TO 6". 
6. DRIVEWAYS SHALL PROVIDE FOR FUTURE SIDEWALKS AND ROAD IMPROVEMENTS, DRIVEWAY 

SLOPE BETWEEN VALLEY AND R.O.W. LINE SHALL NOT EXCEED 1/4" PER FOOT. 

Revisions ~ 
Qt)' of Columbia 

-----• Public Works Department 

Approved 

10/01/16 
Dote DRIVEWAY 

(Unimproved Street) 
410.04 
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Ii 12' MIN. 
RESIDENTIAL: SEE DETAIL 410.02 

FOR MAX. WIDTH 
COMMERCIAL: 42' MAX. WIDTH 

IA 
---.-, ---"-,.----,-i---"-,.---.,-

1 I 

I
I I 

I 

,1 

r
l - - -Roi W~~E- 4-+-l -,-r--P-IP_E_W-IT_H_E+-1

1

~D-S-E-CT-IO_N_S ___ +-I -N~~ .-,- -RoW-- - -1 
r l[ EXISTING 

ROADSIDE DITCH 

} ,c· / i I 
~I AJ jJ jEDGE OF ROAD ~ ~ I I 

,_I _____ _:;--·,..........c ____ .... t ___ ---'-/-.,...1 _________ __.),___ _____ --1/ 

I I i / 
THIS DETAIL APPLIES ONLY 
TO DRIVE APPROACHES 
ABUTTING GRAVEL ROADS. 

It 

I 

LA 
PLAN 

VARIES I EDGE OF ROAD 

i <t VALLEY I SECTION 

I I '. 

I 
"\__ FILTER FABRIC - NOTE 6 

1/4" PER FT. 1/4"- 3/4" 

PER FT. 

SECTION A-A 
NOTE: 

i. DRIVEWAY APPROACH SHALL BE A MINIMUM OF 8" OF 2 1 /2" MINUS ROCK OR SHALL BE A 
MINIMUM OF 5" OF HOT MIX ASPHALT OR 6" OF MoDOT PAVEMENT CONCRETE. IN THE CASE 
OF A HARD SURFACED APPROACH, THE APPROACH SHALL BE SET BACK A MINIMUM OF 12" 
BEYOND EDGE OF ROAD. 

2. VALLEY SECTION REQUIRED, VALLEY SHALL BE 4" BELOW EDGE OF ROAD 

3. PIPE UNDER DRIVEWAY SHALL BE SIZED TO CARRY 10 YR STORM, MINIMUM 12" DIAMETER. 

4. PIPE LENGTH BASED ON 3: 1 FILL SLOPE, USE FLARED END SECTION OR BEVEL END OF PIPE 
TO MATCH 3:1 SLOPE. HEADWALLS NOT ALLOWED. 

5. WHERE THE ROADSIDE DITCH AT A DRIVEWAY DRAINS LESS THAN 10,000 SQ. FT. THE PIPE CAN 
BE OMITTED, INCREASE VALLEY SECTION DEPTH TO 6". 

6. INSTALL HEAVY GAUGE FILTER FABRIC (MIRAFI 180N OR EQUAL) UNDER ENTIRE DRIVE 
APPROACH. 

~ 
Q_cy of Columbia 

Approved 

10/01/16 
Dote DRIVEWAY 

Revisions 410.05 
•---------• fublic\VorksDepanmcnt 

( Gravel Roadways) 
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PCC DRIVEWAY 

1 " CLEAN GRAVEL 

SECTION A-A 

/

STEEL OR 
6" PCC ALUM. PLATE 

APPROAC~ . =~:[PCC ORIVEWAY 

+ ;V, ... • . :-;;-~ + 
alt. SECTION A-A 

THE MOVEMENT OVER TIME OF CONCRETE STREETS DUE PRIMARILY TO 
THE THERMAL EXPANSION AND CONTRACTION PROPERTIES OF CONCRETE 
HAS CAUSED DAMAGE TO PRIVATE RESIDENCES IN SOME NEW SUB
DIVISIONS IN COLUMBIA WHERE CONCRETE STREETS ARE USED. 

IN ORDER TO CONTROL SUCH DAMAGE, THE CITY IS RECOMMENDING THE 
USE OF ONE OF THE JOINT DETAILS ABOVE WHEN THE DRIVEWAY IS 
LOCATED AS DEPICTED ON THIS DRAWING. 

--f-,_,,J;/ • 
~ 10/01/16 ~ 

Approved Date ~ 
Revisions 410.06 

----------1 Citv of Columbia 

ALTERNATE EXPANSION JOINTS FOR 
DRIVEWAYS ON P.C.C. STREETS 

Tu'b!fc \forks Department 

11 



I 

1 /2" EXPA"lSION JOINT 

NOTE: 
1. RAMP SHALL BE 6" THICK MoDOT PAVEMENT CONCRETE FOR RESIDENTIAL, 7" THICK MoDOT 

PAVEMENT CONCRETE FOR COMMERCIAL. 
2. EXPANSION JOINT SHALL BE 1 /2" PREFORMED CORK OR BITUMINOUS EXPANSION JOlt,'T MATERIAL. 
3. DRIVEWAY CROSS SLOPE SHALL NOT EXCEED 2.00%. 
4. ALL SLOPES ARE MEASURED FROM THE HORIZONTAL. 
5. REPLACE STANDARD CURB SECTION DRIVEWAY CURB SECTION - DETAIL 400.02 OR 400.03 
6. RAMP LENGTH IS DEPENDENT UPON 1: 12 MAX. SLOPE AT 5' MINIMUM TRANSITION AREA. USE 

FLATIER WHEN POSSIBLE. 
7. A PEDESTRIAN ACCESSIBLE ROUTE SHALL BE PROVIDED THAT IS 4'-0" WIDE MINIMUM WITH A 

MINIMUM CROSS SLOPE OF 1/8" PER FOOT AND MAXIMUM CROSS SLOPE OF 2.00%. 
8. DRIVEWAY MAY BE REINFORCED AT OWNERS OPTION. ON CITY BID PROJECTS DO NOT REINFORCE. 

10/01/16 
Dote 

Revisions ~ 
Ci~ of Columbia 

Puhlic\Vork;Department 

SIDEWALK DRIVEWAY DETAIL 
Sidewalk at Back of Curb 410.07 
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I 
GRASS PARKWAY 

VARIES 5' -0" MIN. SIDEWALK VARIABLE WIDTH 

w N6T1:E 4 SLOPE 1 /8" 
z r PER FT. MIN./ 6x6-W1 .4xW1 .4 WWR or 
_1 2.00% MAX. #4 @ 2' -3" O.C. 
~ rA-~~.-:._'=" .. _. ~-:- :._,. :-. : .. ! ••• , •• 1.: .... aL :"'V-- EACH WAY 
:> V /,Y /. ·~':• . • ~ · ' .. , /"-J ·v ; : , , ~7"" r . ·. . ··"' ,',,,, ""'V'· ,, w 

j: COMPACTED SUBGRADE .:E SLOPE 1 / 4" -
~ v 3/4" PER FT. 

[

STREET 
PAVEMENT 

l 1 

l-~---=1 
SIDEWALK WITH GRASS PARKWAY 

NOTE: 

~;/ 

1. SIDEWALK SHALL BE 4" THICK MoDOT PAVEMENT CONCRETE. 
2. INSTALL 1 /2" EXPANSION JOINTS AT INTERSECTIONS, RAMPS, STRUCTURES, 

DRIVEWAY APPROACHES, OR EVERY 1 oo·. 
3. INSTALL TRANSVERSE SAW JOINTS AT SPACING EQUAL TO SIDEWALK WIDTH. 
4. STANDARD SIDEWALK PLACEMENT IS 12" FROM RIGHT OF WAY LINE. 
5. NO STEEL TO BE PLACED THROUGH EXPANSION JOINT. 
6. SIDEWALK CROSS SLOPE SHALL NOT EXCEED 2.00%. 
7. DAMAGED SIDEWALK MUST BE PINNED TO EXISTING SIDEWALK. 
8. WWR OR REBAR SHALL BE ACCURATELY PLACED AND FIRMLY HELD IN 

PLACE DURING CONCRETE PLACEMENT BY APPROVED METHODS, SEE 
SECTION 238.9. 

~ 10/01/16 ~ 
Qty of Columbia 

SIDEWALK Approved Dote 

420.01 Revisions 

•~----------ii PublicWorksD1panm1n1 

II 



I 

I 
1i2'' (TYP..) SIDEWALK VARIABLE WIDTH (5' MIN.) 

6
,,_#

4 
BAR 

6x6 W1 .4xW1 .4 WWR OR r@ 24" ctrs. ' r SLOPE 1 /8" PER FT. #4 @ 2' -3" O.C. 
w / , MIN./ 2.00% MAX. 

1
r EACH 

1

wAY 

1

. 
_J
~ r/«<~.1

~~-- • · .... · -. . '. •• , .. , • I/. ~ sTREET 
V .•• / PAVEMENT 

l -~~~'0,»~Y/p ·- . . d ~ i ~ I <~/'>;--~'-(f.._'(/</ ~«<v, "/ f .,_ w I / z I .. ,I . I L ____ i 

~ I COMPACTED SUBGRADE_/ ~ V Ll-----~ I 
6

:_/ ,2 .. 1 __ x 

NOTE: 

THICKEN TO 

1. SIDEWALK SHALL BE 4" THICK MoDOT PAVEMENT CONCRETE. 
2. INSTALL 1 /2" TRANSVERSE EXPANSION JOINTS TO MATCH STREET OR CURB 

AND GUTIER EXPANSION JOINTS AND AT ALL DRIVEWAY APPROACHES, AND 
SIDEWALK RAMPS. 

3. INSTALL TRANSVERSE SAW JOINTS AT SPACING EQUAL TO SIDEWALK WIDTH. 
4. FOR DOWNTOWN SIDEWALK DETAIL SEE SECTION 1000. 
5. NO STEEL TO BE PLACED THROUGH EXPANSION JOINT 
6. SIDEWALK CROSS SLOPE SHALL NOT EXCEED 2.00%. 
7. DAMAGED SIDEWALK MUST BE PINNED TO EXISTING SIDEWALK. 
8. WWR OR REBAR SHALL BE ACCURATELY PLACED AND FIRMLY HELD IN 

PLACE DURING CONCRETE PLACEMENT BY APPROVED METHODS, SEE 
SECTION 238.9. 

~ 10/01/16 ~ Approved Dote 

SIDEWALK AT BACK OF CURB 420.02 Revisions 

I 

Qty of Columbia 
•--------• PublicWorksD1partment 



1- AGGREGATE BASE REQUIRED BELOW SIDEWALK - SEE NOTE 3 

1 O' -0" MIN. INLET LENGTH 1 O' -0" MIN. 
4 

• 1 · · I · 

0.... 
X 1-
W z 
N 0 
"'-. -::, 
..-

#4 BARSx12"@ 12"ctr. 
DOWELED (TYP.) 

TYPE 'C' JOINT 

r------1 
1--__._-+-___ ..__ ___ --t I TYPE M I 

I OR I 

TYPICAL SIDE WALK 
AT BACK OF CURB 

TYPICAL SIDEWALK 
WITH GRASS 
PARKWAY 

I J-BOX I 
I I 
L ______ J 

6x6-W1 .4xW1 .4 WWR OR 
#4 @ 2' -3" O.C. EACH WAY 
(TYPICAL SIDEWALK REINF. 
BETWEEN EXPANSION JOINTS) 

PLAN VIEW 

(;

6" THICKENED 
EDGE 

#4 DOWEL BAR 

TYPE 'M' INLET 

TYPE 3 AGGREGATE BASE 

SECTION A-A 

NOTES: 

1. SIDEWALK SHALL BE 4" THICK MoDOT PAVEMENT CONCRETE 

2. REINFORCING STEEL SHALL BE GRADE 60 

3. 4" THICK PROPERLY PLACED TYPE 3 AGGREGATE BASE 

4. ALL DRILLED DOWEL BARS SHALL BE EXPOXIED. 

~ 10/01/16 ~ SIDEWALK REINFORCEMENT 
AT DRAINAGE STRUCTURE 

Approved Dote 

Qjy of Columbia 
~--~~~-• PublicWorksD~partm~nt 

Revisions 
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MINIMUM LANDING WIDTH 
AT TOP OF RAMP = 4' -0" M!N. 

1/8" PER FT. SLOPE MIN./ 
2.00% SLOPE MAX. (ANY DIRECTION) 

7 INSTALL DETECTABLE WARNING r 1 /2" EXPANSION JOINT 
ON RA.MP PER (Typical Both Approaches) 

NOTE: 

INSTALL SIDEWALK RAMP 
CURB SECTION 
SEE DETAIL 400.01 

NORMAL CURB SECTION 

NOTE 11 

1. RAMP SHALL BE 6" THICK MoDOT PAVEMENT CONCRETE WITH #4 BARS @ 12" O.C. EACH WAY. 
2. EXPANSION JOINT SHALL BE 1/2" PREFORMED CORK OR BITUMINOUS EXPANSION JOINT MATERIAL. 
3. MAXIMUM RAMP CROSS SLOPE IS 2.00%. 
4. ALL SLOPES ARE MEASURED FROM THE HORIZONTAL. 
5. REPLACE STANDARD CURB SECTION WITH SIDEWALK RAMP CURB SECTION - DETAIL 400.01 
6. RAMP LENGTH IS DEPENDENT ON 1: 12 MAX. SLOPE. USE FLATTER WHEN POSSIBLE. 
7. LANDING AREA AT TOP OF RAMP SHALL BE 4'-0" MIN WIDTH, CROSS SLOPE OF LANDING SHALL 

NOT EXCEED 2.00%, INCREASE SIDEWALK RADIUS TO OBTAIN MINIMUM 4' -0" LANDING. 
8. TYPE "A" RAMP NOT APPLICABLE IF SIDEWALK AND PARKWAY WIDTH DOES NOT PROVIDE 4'-0" 

LANDING AT TOP OF RAMP. 
9. FLARES ARE REQUIRED AT RAMPS TO KEEP GRASS PARKWAY SLOPES IN CONFORMANCE WITH THE 

TYPICAL CROSS SECTION. 
1 0. CURB TRANSITION LENGTH IS DEPENDENT ON FLARE SLOPE 
11. IF RAMP EXTENDS INTO NORMAL SIDEWALK, FLARE SLOPE MUST NOT EXCEED 1:10. A LANDING IS 

REQUIRED, SEE NOTE 7. 

10/01/16 
Dote 

Revisions ~ 
Qty of Columbia 
Public\\'ork;Department 

SIDEWALK RAMP 
Sidewalk with Grass Parkway 

(Type A) 
430.01 
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TOP OF FLARE = NORMAL HEIGHT OF 
SIDEWALK ABOVE CURB~ 

I' NORMAL 

SIDEWALK WIDTH 

TOP OF CURB 1YPICAL GRASS 
PARKWAY SLOPE 

C 1YPICAL FLARE 

PROJECTED EDGE 
OF SIDEWALK 

. . . 
. • .. A• . -· .. 

SECTION A-A 

LANDING AREA 1 /8" PER 
FT. MIN./2.00% SLOPE MAX. 

(ANY DIRECTION) 

1 /2" EXPANSION JOINT 
(Typical Both Approaches) 

INSTALL SIDEWALK 
RAMP CURB SECTION 
SEE DETAIL 400.01 

INSTALL DETECTABLE 
WARNING ON LANDING 
AREA PER DETAIL 435.01 

NOTES: 

1. RAMP AND LANDING SHALL BE 6" THICK MoDOT PAVEMENT CONCRETE WITH #4 BARS AT 12" O.C. E.W. 

2. EXPANSION JOINT SHALL BE 1 /2" PREFORMED CORK OR BITUMINOUS EXPANSION JOINT MATERIAL. 

3. MAXIMUM RAMP CROSS SLOPE IS 2.00%. 

4. ALL SLOPES ARE MEASURED FROM THE HORIZONTAL. 

5. REPLACE STANDARD CURB SECTION WITH SIDEWALK RAMP CURB SECTION - DETAIL 400.01 

6. RAMP LENGTH IS DEPENDENT ON 1: 12 MAX. SLOPE. USE FLAffiR WHEN POSSIBLE. 

7. LANDING AREA SHALL BE 4'-0" MIN WIDTH. 

8. USE TYPE "B" RAMP ONLY IF TYPE "A" IS NOT FEASIBLE. 

9. FLARES ARE REQUIRED AT RAMPS TO KEEP GRASS PARKWAY SLOPES IN CONFORMANCE WITH THE 
TYPICAL CROSS SECTION. (SEE SECTION A-A) 

1 0. CURB TRANSITION LENGTH IS DEPENDENT ON FLARE SLOPE. 

~ 
Q_~- of Columbia 

•-------~• PublicWorl:sDepartmint 

Approved 
10/01/16 

Date 

Revisions 

SIDEWALK RAMP 
Sidewalk with Grass Parkway 

(Type B) 
430.02 
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11 

---~-~ 

S/W 

I GRASS PARKWAY --:~:::· 

SIDEWALK RAMP CURB 
SECTION SEE DETAIL 400.01 

INSTALL DETECTABLE WARNING 
ON RAMP PER DETAIL 435.01 

5' SIDEWALK 

I SIDEWALK RAMP CURB _J 
SECTION SEE DETAIL 400.01 INSTALL DETECTABLE WARNING 

1
1 

ON RAMP PER DETAIL 435.01 

1. $ DENOTES SPOT ELEVATION REQUIRED 

TYPE "A" SIDEWALK WITH GRASS PARKWAY 

/ 
I 

5' SIDEWALK 

I ' \ 
\. 

INSTALL DETECTABLE WARNING 
ON RAMP PER DETAIL 435.01 

SIDEWALK RAMP CURB 
SECTION SEE DETAIL 400.01 

NORMAL CURB SECTION 

1. $ DENOTES SPOT ELEVATION REQUIRED 

2. DETECTABLE WARNING PLATES ARE TO BE 
MITERED EQUALLY ON BOTH SIDES TO 
BE FLUSH. 

TYPE "B" SIDEWALK WITH GRASS PARKWAY 

R = RAMP AT 1 :12 RUNNING SLOPE MAX 

L = LANDING AT 1 /8" PER FT. SLOPE MIN./2.00% SLOPE MAX. (ANY DIRECTION) 

S/W = SIDEWALK AT 1 /8" PER FT. CROSS SLOPE MIN./2.00% CROSS SLOPE MAX. 

10/01/16 ~ Approved Date 

Revisions 
c:i_ty of Columbia 

•--------• Public\\'orksDlpart1111nt 

SIDEWALK RAMP PLAN VIEW 
Sidewalk with Grass Parkway 

(Type A &B) 
430.03 

I 
I 
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INSTALL DETECTABLE WARNING~ 
ON RAMP BETWEEN LANDING 
AND STREET PER DETAIL 435.01 

1 /2" EXPANSION JOINT 

INSTALL SIDEWALK 
RAMP CURB SECTION 
SEE DETAIL 400.01 TYPE A 

NORMAL CURB SECTION PERPENDICULAR RAMP 

INSTALL DETECTABLE WARNING 
ON RAMP BETWEEN LANDING 
AND STREET PER DETAIL 435.01 

1/2" EXPANSION JOINT 

NORMAL CURB SECTION _j 

INSTALL SIDEWALK 
RAMP CURB SECTION 
SEE DETAIL 400.01 

TYPE B 
PARALLEL RAMPS WITH 
PERPENDICULAR RAMP 

NOTE: 
1. RAMP SHALL BE 6" THICK MoDOT PAVEMENT CONCRETE WITH #4 BARS AT 12" O.C. EACH WAY 

2. EXPANSION JOINT SHALL BE 1 /2" PREFORMED CORK OR BITUMINOUS EXPANSION JOINT MATERIAL. 

3. ALL SLOPES ARE MEASURED FROM THE HORIZONTAL. 

4. REPLACE STANDARD CURB SECTION WITH SIDEWALK RAMP CURB SECTION - DETAIL 400.01 

5. RAMP LENGTH IS DEPENDENT ON 1 :12 MAX. SLOPE. USE FLATTER WHEN POSSIBLE. 

6. LANDING AREA AT TOP OF RAMP SHALL BE 4' -0" MIN. WIDTH. SLOPE OF LANDING SHALL BE 1 /8" PER 
FT. MIN./2.00% MAX (ANY DIRECTION) 

7. TYPE "A" RAMP NOT APPLICABLE IF PARKWAY WIDTH DOES NOT PROVIDE ENOUGH LENGTH FOR 
PERPENDICULAR RAMP AT 1: 12 SLOPE. 

8. FLARES ARE REQUIRED AT RAMPS TO KEEP GRASS PARKWAY SLOPES IN CONFORMANCE WITH THE 
TYPICAL CROSS SECTION. 

9. CURB TRANSITION LENGTH IS DEPENDENT ON FLARE SLOPE. 

~ 
Qty of Columbia 

~~~-~~~~-• PublicWorksDcpartmcnt 

Revisions 

Approved 

10/01/16 
Date MIDBLOCK SIDEWALK RAMP 

Sidewalk with Grass Parkway 431.01 

I 
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1r 1 
I 

INSTALL DETECTABLE 
WARNING ON RAMP 
PER DETAIL 435.01 1 

MINIMUM LANDING WIDTH 
AT TOP OF RAMP = 4' -0" 

1 /8" PER FT. SLOPE MIN./ 
2.00% SLOPE MAX. 

(ANY DIRECTION) 

1 /2" EXPANSION JOINT 
(Typical Both Approaches)7 

NOTE: 

I 

INSTALL SIDEWALK RAMP 
CURB SECTION 
SEE DETAIL 400.01 

SIDEWALK 

\_ NORMAL CURB SECTION 

1. RAMP SHALL BE 6" THICK MoDOT PAVEMENT CONCRETE WITH #4 BARS AT 12" O.C. E.W. 

I 

2. EXPANSION JOINT SHALL BE 1 /2" PREFORMED CORK OR BITUMINOUS EXPANSION JOINT MATERIAL. 

3. MAXIMUM RAMP CROSS SLOPE IS 2.00%. 

4. ALL SLOPES ARE MEASURED FROM THE HORIZONTAL. 

5. REPLACE STANDARD CURB SECTION WITH SIDEWALK RAMP CURB SECTION - DETAIL 400.01 

6. RAMP LENGTH IS DEPENDENT ON 1: 12 MAX. SLOPE. USE FLATIER WHEN POSSIBLE. 

7. LANDING AREA AT TOP OF RAMP SHALL BE 4'-0" MIN WIDTH, CROSS SLOPE OF LANDING SHALL NOT 
EXCEED 2.00%. 

8. TYPE "A" RAMP NOT APPLICABLE IF SIDEWALK WIDTH DOES NOT PROVIDE 4'-0" LANDING AT THE TOP 
OF RAMP. USE TYPE "B" RAMP. 

9. RAMP EXTENDS INTO SIDEWALK, FLARE SLOPE MUST NOT EXCEED 1 :10. 

10. CURB TRANSITION LENGTH IS DEPENDENT ON 1: 1 0 FLARE SLOPE 

10/01/16 
Approved Date 

Revisions ~ 
Qty of Columbia 
Public\VorksD1pan1111nt 

SIDEWALK RAMP 
Sidewalk at Back of Curb 

(Type A) 
432.01 

~------------------
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II 

NOTES: 

LANDING AREA 1 /8" PER 
FT. MIN./2.00% SLOPE MAX. 

(ANY DIRECTION) 

INSTALL SIDEWALK 
RAMP CURB SECTION 
SEE DETAIL 400.01 

1 /2" EXPANSION JOINT 
(Typical Both Approaches) 

INSTALL DETECTABLE 
WARNING ON LANDING 
AREA PER DETAIL 435.01 

1. RAMP AND LANDING SHALL BE 6" THICK REINFORCED Mo DOT PAVEMENT CONCRETE W / #4 BARS @ 12" O.C. 

2. EXPANSION JOINT SHALL BE 1 /2" PREFORMED CORK OR BITUMINOUS EXPANSION JOINT MATERIAL. 

3. MAXIMUM RAMP CROSS SLOPE IS 2.00%. 

4. ALL SLOPES ARE MEASURED FROM THE HORIZONTAL. 

5. REPLACE STANDARD CURB SECTION WITH SIDEWALK RAMP CURB SECTION - DETAIL 400.01 

6. RAMP LENGTH IS DEPENDENT ON 1 :12 MAX. SLOPE. USE FLATTER WHEN POSSIBLE. 

7. LANDING AREA SHALL BE 4'-0" MIN WIDTH. 

8. USE TYPE "B" RAMP ONLY IF TYPE "A" IS NOT FEASIBLE. 

10/01/16 
Date 

Revisions -~ 
City of Columbia 

Public Works Department 

SIDEWALK RAMP 
Sidewalk at Back of Curb 

(Type 8) 
432.02 



I . . . SIDEWALK RAMP CURB 

i~~ Al I S/W 

I • • • C'C-f'TI tl..l CC r\CT A II A f'\n f'\ 1 ! L R 1::: -'L'--'1101, SLL L/Llr\lL ,vv.v I 

: ... 
I 

R/W~ 

,,,/ INSTALL DETECTABLE WARNING 
ON RAMP PER DETA!L 435.01 

_ _L_ TYP ______ ./_,// 

I \_ -
I SIDEWALK RAMP CURB _j \_ NORMAL CURB SEC I ION 

SECTION SEE DETAIL 400.01 INSTALL DETECTABLE WARNING ON 
RAMP PER DETAIL 435.01 

1.$ DENOTES SPOT ELEVATION REQUIRED 

I 
( 

\ 

TYPE "A" SIDEWALK AT BACK OF CURB 
_,,,,.- - -..... 

/ 
DETECTABLE "-. 
WARNING PLATES "-. 

' ' I I 
I 
I 
I 

s/w 
11------+1 
I 
I 

! 
I 
I 

S/W 

,1----...... 
I , , 

" 
R/w~/ 

/ 

S/W S/ 

SECTION SEE DETAIL 
400.01 \_

~ SIDEWALK RAMP CURB 

1. $ DENOTES SPOT ELEVATION REQUIRED NORMAL CURB SECTION 

2. DETECTABLE WARNING PLATES ARE TO BE 
MITERED EQUALLY ON BOTH SIDES TO 
BE FLUSH. 

TYPE "B" SIDEWALK AT BACK OF CURB 
R = RAMP AT 1:12 RUNNING SLOPE MAX 

L = LANDING AT 1 /8" PER FT. SLOPE MIN./2.00% SLOPE MAX. (ANY DIRECTION) 

S/W = SIDEWALK AT 1 /8" PER FT. CROSS SLOPE MIN./2.00% CROSS SLOPE MAX. 

10/01/16 
Dote 

Revisions 

=·-----~ 

~ 
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Public\\'orksD,partm,nt 

SIDEWALK RAMP PLAN VIEW 
Sidewalk at Back of Curb 

(Type A & B) 
432.03 

I 
I 



LANDING AREA 
SEE NOTE 7 \ 

WIDEN SIDEWALK AT RAMP 
(SEE NOTE 8) 

1/2" 

NOTE: 

INSTALL SIDEWALK 
RAMP CURB SECTION 
SEE DETAIL 400.01 

NORMAL CURB SECTION 

INSTALL DETECTABLE WARNING 
ON LANDING PER DETAIL 435.01 

LANDING AREA 
SEE NOTE 7 

INSTALL SIDEWALK 
RAMP CURB SECTION 

'\ SEE DETAIL 400.01 

'\__ NORMAL CURB SECTION 

TYPE A 
PERPENDICULAR RAMP 

1 /2" EXPANSION JOINT 
(Typical Both Sides) 

TYPE B 
PARALLEL RAMPS 

1 . RAMP SHALL BE 4" THICK REINFORCED MoDOT PAVEMENT CONCRETE SAME AS SIDEWALK. 

2. EXPANSION JOINT SHALL BE 1 /2" PREFORMED CORK OR BITUMINOUS EXPANSION JOINT MATERIAL. 

3. MAXIMUM RAMP CROSS SLOPE IS 2.00%. 

4. ALL SLOPES ARE MEASURED FROM THE HORIZONTAL. 

5. REPLACE STANDARD CURB SECTION WITH SIDEWALK RAMP CURB SECTION - DETAIL 400.01 

6. RAMP LENGTH IS DEPENDENT ON 1 :12 MAX. SLOPE. USE FLATIER WHEN POSSIBLE. 

7. LANDING AREA SHALL BE 4'-0" MIN. WIDTH. SLOPE OF LANDING SHALL BE 1/8" PER FT. MIN./2.00% 
MAX. (ANY DIRECTION) 

8. TYPE "A" RAMP NOT APPLICABLE WHEN NORMAL SIDEWALK WIDTH DOES NOT PROVIDE 4' -0" LANDING 
AT THE TOP OF RAMP, WIDEN SIDEWALK OR USE TYPE "8'' RAMP. 

9. 1: 1 0 FLARES ARE REQUIRED ON TYPE "A" RAMPS. 

Approved 
10/01/16 

Date ~ 
Q_~ of Columbia 

Revisions 

a----------• PublicWorksD,partmenl 

MIDBLOCK SIDEWALK RAMP 
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NOTE: 

1. DETECTABLE WARNING SHALL CONSIST OF RAISED TRUNCATED DOMES 
WITH A DIAMETER OF 0.9", A HEIGHT OF NOMINAL 0.2", AND A 
CENTER-TO-CENTER SPACING OF NOMINAL 2.35", AND SHALL 
CONTRAST VISUALLY WITH ADJOINING SURFACES, ACHIEVED BY THE 
INSTALLATION OF ADA SOLUTIONS 2436 REPBR, 2448 REPBR, OR 
2460 REPBR (OR APPROVED EQUAL) AND SHALL BE AN INTEGRAL 
PART OF THE WALKING SURFACE. 

2. ADA SOLUTIONS 24RADREPBR OR APPROVED EQUAL TO BE USED 
WITH DETAIL 430.02, 432.02, AND 1000.08. 

3. STAMPED CONCRETE IS NOT AN APPROVED EQUAL. 

4. DOWNTOWN DETECTABLE WARNINGS MAY BE ADA 2004 COMPLIANT 
DETECTABLE WARNING PAVERS. 

5. DETECTABLE WARNING PLATES ARE TO BE COLONIAL OR BRICK RED 
IN COLOR OR APPROVED EQUAL. 

6. DETECTABLE WARNING SURFACES SHALL BE 24" WIDE AND EXTEND 
THE FULL LENGTH OF THE PUBLIC USE AREA. 

~ DETECTABLE WARNING 
Q_ty of Columbia 
Public ll'orks D1pan1111nt 

I, 
I 

I 

435.01 



en I I 
A A 

L I 
DISCHARGE PIPE 

MANHOLE PLACEMENT 
SEE NOTES 4&5 ----- 1 

AMERICAN ML-10-NCR 
STEPS OR EQUAL 

PLAN VIEW 

,.a 
' qi---' 1---c-'----

co 4 

<t 
I 

l-2" 
2~ 

r I ') 

I 
r I ') 

I 
SECTION 8-8 

DISCHARGE PIPE 

.<I ·41. - fl --~ . -'1,d· 

SECTION A-A 
NOTES: 

1. STEPS NOT REQUIRED WHERE H IS LESS THAN 4'. 

2. STEPS SHALL BE ML -10-NCR OR EQUAL 

3. STEPS SHALL BE PLACED ON VACANT WALL WHEN POSSIBLE 

4. MANHOLE RING SHALL BE OFFSET TOWARD WALL WITH STEPS. 

5. MANHOLE RING SHALL BE CENTERED ON CENTERLINE OF STEPS 

6. STAGGER STEPS 2" EACH WAY FROM CENTERLINE OF MANHOLE RING. 

7. TOP STEP 24" BELOW TOP OF SLAB 

8. STEP SPACING TO BE 16", BOTIOM STEP TO BE NO HIGHER THAN 16" FROM INVERT. 

~ 10/01/16 
Approved Dote 

DRAINAGE STRUCTURE STEPS 500.01 ~ 
QI)' of Columbia 

•----~---• PublicWorksDepartment 

Revisions 

II 



r-----
11 I, 

I 

I 

I 

NOTES: 

l. FORM ALL INVERTS FOR SMOOTH FLOW 
THRU STRUCTURE. 

2. INVERT SHALL BE FORMED UP TO 
1 /2 THE PIPE DIAMETER. 

3. INVERT SHALL BE CLASS E CONCRETE. 

~,/ 10/01/16 ~ 
Approved Dote ~ 

Revisions · 

I 

PLAN 

INVERT If. MIN. 2% SLOPE 

SECTION 

DRAINAGE STRUCTURE 
INVERT 

500.02 
L--~;;.;.:.;.;;=------1 Q_~· of Columbia 

L""'~~--~~~~~J~Pu:blic:Wo;rksD~1pa:nm,~n1 ~~~~~~~~ ........ ~ ........................................................ ~ ........................ ~ 



NOTES: 

N 

" 

1/4"0 NAIL OR BOLT 
HOLE @ 12" O.C.~ 

1 '-6" ""' r 3 X: x 3/8 L 

. " -----------------".---~ 

#4 (DEFORMED) ANCHOR 
@ 12" - FULL sun 
WELD TO L -----' 

3/ 4"0 (SMOOTH) 
TRASH ROD 

SECTION 

FULL sun WELD 

I ~#4 ANCHORS 

2·11-1 _S_P_A._@_1..;,;:.2_" --+-1-8_"-+-I _S_P_A._@_1-'C,2"---li '--2" 

I/ 6 FOR: L~ 4' -0" 
8 FOR: 4'< L ~6'-0" 

10 FOR: 6'< L ~8'-0" 
12 FOR: 8'< L ~10'-0" 

JL JL Jll. Jll 

PLAN 

L+12" 

314
.. I SPA. @ 12" o.c.

1
101/2"! SPA. @ 12" o.c.

1 
314 

.. 

1 / 4"0 NAIL~:--------.-------;------;---- --.--------;y-3/ rlliFO~~N~~~.~~9, 

BOLT HOLE I ~ n r~ 4 FOR: 4' < L ~6' -0" 
i - _':=i 5 FOR: 6' < L ~8' -0" 

c" I 1 1 6 FOR· 8'< L <'..10'-o" 
_§:-i2·12 EQUAL SPACES FOR L ~ 4' -op 6" 3; 4 .. 0 TRASH Ro~ 

3 EQUAL SPACES FOR: 4'< L ~6'-0" 
4 EQUAL SPACES FOR: 6'< L ~8'-0" 
5 EQUAL SPACES FOR: 8' < L ~ 1 O' -0" 

FRONT ELEV. 

1 . STRUCTURAL STEEL SHALL BE GRADE A-36 

2. EXPOSED STEEL SURFACES TO BE FINISHED SMOOTH. 

3. HOT DIP GALVANIZE ASSEMBLY. CHIPPING NOT REQUIRED ON ANCHOR WELDS. 

4. NAILS OR BOLTS USED TO ANCHOR ANGLE ASSEMBLY TO FORM SHALL BE REMOVED 
OR CUT OFF FLUSH WITH SURFACE OF ANGLE. DO NOT MAR GALVANIZING. 

5. DIMENSION "L" REPRESENTS THE INSIDE INLET DIMENSION. 

10/01/16 
Dote 

Revisions ~ 
City of Columbia 

Public Wirls Departmeni 

INLET OPENING 
TRASH RACK 

500.03 

II 



I 

LOCATE DRAIN HOLES ABOVE 
TOP OF INVERT AND BELOW 
TOP OF PIPE - 1 1/2" DIA. 
ON 2' CTRS.------' 

.. 0 • .•. 
-~- . 0 ~~ . 

. . oo . 

l ~I L.· 
~··· 

~ 

18" 

.o 

FILTER FABRIC WRAP 
IN FRONT OF WEEP HOLES 
ATTACH TO STRUCTURE WALL 
WITH MASTIC. 

CLEAN 1 " CRUSHED 
STONE TO 6" BELOW 
DRAIN HOLES 

1 1 /2" DIA. PVC DRAIN 
HOLE ON 2' CTRS. 

PARTIAL SECTION 

FILTER FABRIC WRAP 
IN FRONT OF WEEP HOLES 
ATTACH TO STRUCTURE WALL 
WITH MASTIC. 

FRONT ELEVATION 

NOTE: 

1. PLACE WEEP HOLES ON UPSTREAM FACE OF ALL STRUCTURES 
AND ALSO ON ROADWAY FACE OF CURB INLET STRUCTURES. 

2. WEEP HOLE FILTER FABRIC SHALL CONSIST OF A NON-WOVEN, 
POLYPROPYLENE TYPE FABRIC SUCH AS: AMOCO 4553 NON-WOVEN 
GEOTEXTILE FABRIC OR APPROVED EQUAL. 

~ Revisions 

Approved 

10/01/16 
Dote 

Qty of Columbia 
----------• PublicWrntsDepartm~nt 

DRAINAGE STRUCTURE 
WEEP HOLES 

500.04 

I 

I' 
I 



r #5 0 6° EA. WAY 
BOTTOM OF TOP SLAB 

1ri 
OF BOTTOM STEEL. 

I r4-#5 DIAG. - LAY ON TOP 

I 

NEENAH R-1960-A (TYPE C LID). 
DEETER 1180. OR APPROVED EQUAL. 
PLACE AGAINST BACK WALL. 
(SEE NOTE 13)-------~ 

3• -,,-
------.-'-.. 

JI~ -------l __ -_VI A 

1/2" EXP. JT. 

BASED ON PROFILE GRADE & STANDARD X-SEC. 

2 1/2" DEEP 
CONTRACT. JT. 

Lo 
OF STREET WITHOUT RESPECT TO INLET. I I 

NORMAL 10· TRANS. --~ru~=~l o~·--~o·_~(U~N=IF~O~RM~TRAN=~s~m_O~N~UPSTR~~EAM=A~l _ _, 6" "L"= INSIDE LENGTH 6 l---=11)"""'=-=s=c·.,..-'=o·-c,"(U:::,N=IF=O='RM"'-,,--l---'N~O:';:R'::'MAL=--
C&G FROM SEC. B-8 GIVEN 1st ON PLANS TRANSffiON DOWNSTREAM) C&G 

C&G TO 
NORMAL C&G 

UPSTREAM TRANSffiON 

NOTE: INLET ON GRADE SHOWN. FOR INLET AT SUMP. USE 
UP STREAM TRANSffiON ON BOTH SIDES OF INLET. 

4-#4 CONTINUOUS BETWEEN EXP. JTS. 

LOCATE DRAIN HOLES ABOVE 
TOP OF INVERT AND BELOW 
TOP OF PIPE - 1 1 /2" DIA. 
ON 2" CTRS.------~ 

EDGE L ASSEMBLY 

DOWNSTREAM TRANSffiON 

1/4" EXP. JOINT 

NORMAL T.C. 

#4 0 12" WITHIN 
LIMITS SHOWN 

FILTER FABRIC WRAP IN FRONT OF 
WEEP HOLES SEE SECTION D-D. 

SECTION A-A 

2"-6" 

10/01/16 

2 1/ 4" AODffiONAL GUTTER DEPTH 
MEASURED FROM EXENTION OF 
NORMAL PAVEMENT SLOPE 

SECTION 8-8 

--NORMAL BACK OF CURB 

,-Hi- ~2·-~-

.,. "' . 

4-#4 
EVENLY SPACED 

SECTION C-C 

':o _J 
I 

"' 

Date ~ Revisions 

TYPE M INLET 
(Plan & Sections) 

505.01A 
-------------

Cit' of Columbia 
Public Works Department 

II 



II 

I 

I 

1YPE M INLET NOTES 

1. CONCRETE SHALL BE: CLASS E FOR BASE, CLASS D FOR WALLS .A.ND TOP. 

2. REINFORCING STEEL SHALL BE GRADE 60 

3. THIS DESIGN IS FOR L = 4'-0", 6'-0", 8'-o", OR 1 o' -o". 
4. INLET WILL BE CALLED OUT ON PLANS AS 'L'x'W' STD. CURB INLET, OR 

'L'x'W' DEFLECTOR CURB INLET. DIMENSIONS 'L'&'W' GIVEN ON PLANS AS 'L'x'W'. 

5. STA AND OFFSET OR COORDINATES SHOWN ON PLAN ARE GIVEN TO 
CENTER OF ii\JLET WALLS. 

6. THE ELEVATION OF THE TOP OF INLET GIVEN ON THE PLAN SHEET IS AT THE 
CENTER OF THE FRONT EDGE OF THE EDGE ANGLE ASSEMBLY. SLOPE THE TOP 
TO MATCH STREET GRADE, AND CROSS SLOPE OF RIGHT OF WAY. 

7. DIMENSIONS TU AND TD AS SHOWN EXCEPT WHERE NOTED OTHERWISE IN PLANS. 

8. TRANSITIONS ALONG LENGTH TU & TD MUST BE UNIFORM BETWEEN 
STANDARD CURB & GUTIER CROSS SECTION & THAT SHOWN AT INLET. 
FORM CURB FACE WITH FLEXIBLE FORM. 

9. REINFORCEMENT: 
(A) BEND AROUND MH RING WHEREVER FEASIBLE. (SEE PLAN) 
(B) MINIMUM 2" COVER REQUIRED UNLESS NOTED OTHERWISE. 

1 0. BROOM FINISH TOP SLAB. 

11. HORIZONTAL PROJECTION OF PIPE CENTERLINE SHALL INTERSECT AT THE CENTER OF 
INLET, UNLESS OTHERWISE SHOWN. 

12. TRIM PIPE FLUSH WITH INSIDE WALLS. 

1 3. STEPS, FRAME, AND LID: 

STEPS NOT REQUIRED WHERE H IS LESS THAN 4'. 

STEPS SHALL BE ML-10-NCR OR EQUAL 

STEPS SHALL BE PLACED ON VACANT WALL WHEN POSSIBLE 

MANHOLE RING SHALL BE OFFSET TOWARD WALL WITH STEPS. 

MANHOLE RING SHALL BE CENTERED ON CENTERLINE OF STEPS 

STAGGER STEPS 2" EACH WAY FROM CENTERLINE OF MANHOLE RING. 

TOP STEP 24" BELOW TOP OF SLAB 

STEP SPACING TO BE 16", BOTIOM STEP TO BE NO HIGHER THAN 16" FROM INVERT. 

14. CLASS E CONCRETE INVERT SHALL BE FORMED UP TO 1 /2 THE PIPE DIAMETER. 

15. WEEP HOLE FILTER FABRIC SHALL CONSIST OF A NON-WOVEN, POLYPROPYLENE 
TYPE FABRIC SUCH AS PROPEX GEOTEX 801 NON-WOVEN GEOTEXTILE FABRIC 
OR APPROVED EQUAL. 

16. DRIVEWAYS ARE TO BE AT LEAST 5' FROM END OF CURB TRANSITION (TU AND TD). 

10/01/16 
Approved Dote ~ 

Qty of Columbia 

TYPE M INLET 
NOTES 

505.01 B I Revisions 

~~~---- Public Worts Department 



II 

OPENING FOR AREA DRAINAGE 
WHERE SPEC. ON PLANS 
PROVIDE ffiGE ASSEMBLY WITH~ 
TR"5H ROD FOR ALL BACK <0 

OPENINGS GREATER THAN 6". 

VERTICAL WALL REINF.-
#4 O 12"ctr. 

NOTE: 
FOR L OVER 6' & H OVER 
BRACE TO RESIST EARTH 
COMPACTION STRESSES 
DURING BACKFlLL -----

HORIZ. WALL REINF. -
#4 O 12"ctr. 

NOTE: 
CL"5S E CONCRETE INVERT 
SHALL BE FORMED UP TO 1 /2 
THE PIPE DIAMETER. 
FORM INVERT FDR SMOOTH 
FLOW THRU STRUCTURE. 

#4 0 12"ctr. EACH WAY 

'io-, 

_I 
1 ·c1,.J 

10/01/16 ~ Approved Date 

Revisions 
Qcy of Columbia 
Public \Vorl:; Department 

(

RING & COVER 
SLOPE SAME DIRECTION 
AND AMOUNT "5 PER 
TYP. SECTION 

SEE THROAT DETAIL NORMAL PAVEMENT 
SLOPE 

1--1-----------~l}~~ABH~~~:H ffgNT 

•'-'----=_.___,, STRUCTURE WALL WITH MASTIC. 

SECTION 0-0 

12" SETBACK 

I TOP Of CURB ,- I 
I 

THROAT DETAIL 

I 1/2" DIA. PVC DRAIN HOLE 
ON 2'ctrs. ON ROADWAY FACE. 

2'-6" 

\ /NORMAL C&G :,, 
\__ __ __ I 

:0 

TYPE M INLET 
SECTION AND DETAIL 

505.01 C 



I 

I 

STATION AND OFFSET OF COORDINATES 
SHOWN ON PLAN ARE GIVEN TO 
CENTER OF INLET WALL'.::i 

TOP ELEVATION SHOWN ON PLA.N !S 
GIVEN TO FRONT OF EDGE ANGLE 

INLET PLAN INFORMATION 

TOP OF INLET ELEVATION SHOWN ON 
PLAN AT FRONT OF EDGE ANGLE ==it w rTOP OF CURB 

jc~;-; ~ ~ ~ ~ • ~i-1:_G_:.:_:_~·.-,~~~_. _-,,~---------- - -I 
L____STREET EDGE OF 

t-1_0_· _TR_A_N_s .. t--_G_u_n_E_R _~_:_N ____ -5-·it---~;/l--·L_' ---116'] TD j 

ON SLOPE 

r--- TOP OF INLET ELEVATION SHOWN ON 
PLAN AT FRONT OF EDGE ANGLE 

5' 5' 
1-----------15·---~1---5'1-----------l 

.. ~ 

AT LOW POINT 

INLET SETTING DIAGRAMS 

10/01/16 
Dote ~ 505.01 D Revisions 

1-~-·-··-- Qty_of Columbia 
Public \forks Departn~nt 

TYPE M INLET 
SETTING DIAGRAM 

I 

L-~ ................................................ .......; .................................................................. """""'"""""'"""""""""""""""""""""""""""'-""'-""'-""'--"""-"""""'""""""""""""""""""""~""""'""""'""""'"""""'"""""~ 



r-- CONST. JT. 
IN CURB & 

11 

I 

II 

G 

PLAN 

G 

1/4"L x 4'-2" 

CONST. JT. 
IN CURB & 
GUTIER 

DEFLECTORS TO FOR L=6'; 8 DEFLECTORS-S=6'-6" 

[ 

FOR L=4'; 6 DEFLECTORS-S=4' -6" 

BE EQUALLY FOR L=8'; 11 DEFLECTORS-S=8'-6" 
SPACED FOR L=10'; 13 DEFLECTORS-S=10'-6" 

SECTION E-E 

N 

I -,-
2 3"x 2"x 1/4" L 
SHOP WELDED TO 
EACH DEFLECTOR L 

CX) 

SECTION F-F 

SLOPE - GENERALLY OVER 4% 

TOP OF 
NORMAL CURB 

·. -~ . . ~- ... · 

NORMAL GUTIER I[ GUTIER DEFLECTORS 

SECTION G-G 

GUTIER DEFLECTOR NOTES: 

1. ASSEMBLY TO BE HOT DIP GALVANIZED. 
2. TO BE USED WHERE DEFLECTOR CURB INLET IS SPECIFIED 

3. BEFORE PLACING CONCRETE; SUPPORT UNIT SECURELY IN FINAL 
POSITION BY ATIACHING TO METAL RODS DRIVEN INTO SUBGRADE 

10/01/16 
Dote 

Revisions ~ 
City of Columbia 

Public\\'ork;Dtpartmenl 

TYPE M INLET 
DEFLECTOR DETAIL 

II 

505.01 E 
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II 
ii 

I 
I 

I 

I 

I 

N 

' 

1 / 4"0 NAIL OR BOLT 
HOLE @ 12" O.C. ~ 

1 • -6" ""' 

~L 3 X 3 X 3/8 

I 
~ 

' "" / I ;;;- I 

__ ! V 

~ ~ 
~I I 

~L I 
, 

-4 
.,. I 

~ 
2 L=>. (l'.J , 

#4 (DEFORMED) ANCHOR / / 
@ 12"ctr. FULL BUTT y 
WELD TO L 

I 5 1/8' 
sj-

' (0 

~ 

I 

3/4"0 (SMOOTH) /./. . I I 
HANGER ROD~ ~-

3/ 4"0 (SMOOTH) ' . \_ 
TRASH ROD~ FULL BUTT WELD 

SECTION 

~#4 ANCHORS 

2111-_S_PA_._@_1_2·_· -+-I -8_·~11---=S-'-P--'A._@.:...___c1=2·_· ---JI -2" 

/ 6 FOR L=4' -0" 
8 FOR L=6'-0" 

10 FOR L=8'-0" 
12 FOR L= 10' -0" 

LIL___ Jll____ JII.. JL Jll. Ju 
PLAN 

3/4"= 1'-0" 

L+12" 

314 
.. _ I SPA. @ 12" o.c.

1
101/l"I SPA. @ 12" o.c.

1
,_

314
• 

1/4"0 NAIL OR k" ~ . n . . ~ -y-~/~;~ ~~N4q:~ .. ROD 

Ci ::::t=:=:=:=:::::::::::::==:=:=:::::t_ L,::J_ 5 FOR L=8' -0" 
BOLT HOLE~;-, V~ 4 FOR L=6'-0" 

I 6" l2·i 2 SPA. @ 1 '-10" FOR L=4'-o"i2·k
1 

~3/4"\li TRASH ROD 

3 SPA. @ 1 '-10 5/8" FOR L=6'-0" 
4 SPA. @ 1'-11" FOR L=8'-0" 
5 SPA. @ 1 '-11 1/4" FOR L=10'-o" 

FRONT ELEV. 
NOTES: 

1. STRUCTURAL STEEL SHALL BE GRADE A-36 

2. EXPOSED STEEL SURFACES TO BE FINISHED SMOOTH. 

3. HOT DIP GALVANIZE ASSEMBLY, EXCEPT THAT GALV. NOT REQUIRED 
ON DEFORMED ANCHORS. CHIPPING NOT REQUIRED ON ANCHOR WELDS. 

4. NAILS OR BOLTS USED TO ANCHOR ANGLE ASSEMBLY TO FORM SHALL 
BE REMOVED OR CUT OFF FLUSH WITH SURFACE OF ANGLE. 

5. DIMENSION "L" REPRESENTS THE INSIDE INLET DIMENSION. 

10/01/16 
Approved Dote 

Revisions ~ 
Qty of Columbia 

TYPE M INLET 
EDGE ANGLE ASSEMBLY 

505.01 F 
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r DEPRESSED GUTTER SECTION, 

\ 

TRANSITION 5 FT FROM INLET 

,;:-C.I. FRAME & GRATE NEENAH R-3246-AL 
\ WITH TYPE L GRATE OR APPROVED EQUAL 

im 
:i.===:::.l, L __________ __J 

A \ 
USE TYPE 'A' EXPANSION j 
JOINT IF PAVEMENT IS P.C.C. 

PLAN - SINGLE 

8"-

6" 
3'-0" 

8" 

SECTION 8-B 

TOP OF CURB 

DIRECTION OF FLOW 

GRATE DETAIL 

f
2-#4 BARS 
(EXTENDS 2' 

BEYOND C.I.) 

2'-6" 11---1 

8" 

SECTION A-A 
ALTERNATE 

8'-' 

2" INLET DEPRESSION 

-6' 

2·-0 
-8" 

CURB 
CASTING 

C.I. STEP 
SEE DETAIL 

500.01 

SECTION A-A 

NOTES: 1. CONCRETE SHALL BE CLASS E FOR BASES AND D FOR WALLS AND TOP. 

2. REINFORCING STEEL SHALL BE GRADE 60 

3. INSTALL WEEP HOLES AS PER DETAIL 500.04 

4. STRUCTURES WHERE H>8' SHALL BE REINFORCED CONCRETE 
(#4- BARS AT 12" CTRS, BOTH WAYS AND #4 BARS DIAGONAL AT PIPE OPENINGS) 

~ 
Qtx of Columbia 

Approved 
10/01/16 

Dote 

SINGLE TYPE "A" INLET 505.02A Revisions 

I ---·~-~-~. Public\\'orhDipanmmt 



r 
1-r-BA~C~1~r~rJrg.~-g.~RFROM INLET 

\

2-#4 BARS 
(EXTENDS 2' 

BEYOND C.I.) =-11 
II 

I 

I 
I 

I 

I 

R-3293-2 WITH 1YPE L GRATE 
OR APPROVED EQUAL 

I 
/ C.L FRAME & GRATE NEENAH 

B 8 

L ~I ~! I ~---,--~___._I i ___.I_J 
A_J 

PLAN - DOUBLE 

8" CONC. OR 
6" REINF. CONC. 

8" 

CONSTRUCT INVERT~~~ 
SEE DETAIL 500.02 

SECTION B-B 

8" 

TOP OF CURB 

I 

: 
c:o 

2'-6" 1---1 

_I_,_[~~~ 

~ .. I 
V 8~ 12·-oi 1-s" 
SECTION A-A 

ALTERNATE 

2" INLET DEPRESSION 

• c:o 

_I ,...,.....,.........,..+----L,......,., 

~ .. I -6· 

8'-' 
2·-0· 

-8" 

CURB 
CASTING 

C.I. STEP 
SEE DETAIL 

500.01 

SECTION A-A 

DIRECTION OF FLOW 

GRATE DETAIL 

NOTES: 1. CONCRETE SHALL BE CLASS E FOR BASES AND D FOR WALLS AND TOP. 

~/ 
~~/ 

Approved 

2. REINFORCING STEEL SHALL BE GRADE 60 

3. INSTALL WEEP HOLES AS PER DETAIL 500.04 

4. STRUCTURES WHERE H>8' SHALL BE REINFORCED CONCRETE 
(#4 BARS AT 12" CTRS, BOTH WAYS AND #4 BARS DIAGONAL AT PIPE OPENINGS) 

10/01/16 
Dale 

Revisions ~ DOUBLE TYPE "A" INLET 505.02B 
Qty of Columbia 
Public \l'orks D~anm1n1 



w 
rl 
II NEENAH R 1726-A 

OR APPROVED EQUAL 
#4 BARS DIAG. 

BITUMINOUS SETTING 
COMPOUND 

~ J~l--
MANHOLE FRAME 
AND LID PER 
NOTE 5. 

1'- . . • . . 

ALTERNATE TOP 
#4 BARS @ 8" 
O.C. BOTH WAYS 

(MUST BE USED UNDER PAVEMENTS ONLY) 

NOTES: 

REINF. CONCRETE TOP 

6" REINF. CONC. 
OR 8" CONC. WALL 

CAST IRON STEPS 
SEE DETAIL 500.01 

CONSTRUCT INVERT 
SEE DETAIL 500.02-----

2'-6" 
MIN. 

A 

PLAN VIEW 

1
8" 2' -6" MIN. 8" r '«,I 

· .• ill: 

•· ... 
· .... 

" :~: . 

:~ .. . . :. .· . 
. . . . • 

I 

. . . . .. . . . • . . , r .•. 
.• ; : .. .., · ......... 6.· .. OJ 

SECTION A-A 
(Showing Standard Flush Top) 

1 . CONCRETE SHALL BE CLASS E FOR BASES AND D FOR WALLS AND TOP. 

2. REINFORCING STEEL SHALL BE GRADE 60 

3. INSTALL WEEP HOLES AS PER DETAIL 500.04 

4. STRUCTURES WHERE H>8' SHALL BE REINFORCED CONCRETE 
(#4 BARS AT 12" CTRS, BOTH WAYS AND #4 BARS DIAGONAL AT PIPE OPENINGS) 

5. FRAME AND LID SHALL BE NEENAH R-1960-A (TYPE C LID) OR APPROVED EQUAL. 
SEE DETAIL 500.01 FOR PLACEMENT. 

~ 10/01/16 
Approved Dote m 

Qty of Columbia 
JUNCTION BOX 510.01 Revisions 

------------ -- Publir\\'orksDepartmenl 

r 



ii 
MIN. I 2'-6" 

A I 
J~_J 

I 
I ~-,, t . . .. . _" ·I 

I - I-'---'--... •. "........_· __ • . . ·-· .. •. 

#4 BARS DIAG.-~~ 

#4 BARS @ 8" 
0.C. BOTH WAYS 

PL~N VIEW 

I~ 
~ 2 
N 

l 2'-6" S"l 1 
........... _...,.., ___ ~...-+-~ 

MIN . 

y 
OPENINGS 4" TO 6" 

I 
: .44.:• 

8" 

. 4. 

4. . : 

; ... 

.: '""'. ••• :.11·. .,_ •• • . . . ~-- .. 

c.o 

I 

c.o 

11 
OPENING VARIES 

( 4" MIN-12" MAX.) -6'~J I ' SIDE OPENIN~ DETAIL SECTION A-A 
NOTES: 

1. CONCRETE SHALL BE CLASS E FOR BASES AND D FOR WALLS AND TOP. 

2. REINFORCING STEEL SHALL BE GRADE 60 

3. INSTALL WEEP HOLES AS PER DETAIL 500.04 

4. STRUCTURES WHERE H>8' SHALL BE REINFORCED CONCRETE 
(#4 BARS AT 12" CTRS, BOTH WAYS AND #4 BARS DIAGONAL AT PIPE OPENINGS) 

5. FRAME AND LID SHALL BE NEENAH R-1960-A (TYPE C LID), DEETER 1180, OR 
APPROVED EQUAL. SEE DETAIL 500.01 FOR PLACEMENT. 

6. SIDE OPENINGS TO BE ON ALL FOUR SIDES UNLESS NOTED OTHERWISE 

7. INSTALL TRASH RACK ON OPENINGS OVER 6" SEE DETAIL 500.03 

10/01/16 
Date m SIDE OPENING INLET 510.02 Revisions 

Cit· of Columbia 
Public Works Depanminl 



F!N!SH EARTH~ 
SLOPE AS REQ'D. 

0 

FLARED END SECTION 

SECTION VIEW 

PIPE WALL+6" FLARE WIDTH 

_J 
.....I 

~ 
w 
Q_ 

~ 
I 

~-----------~ 
_J 

LAYER OF GROUT BETWEEN 
END SECTION AND TOE WALL 

NOTE: 

END VIEW 

1 . CONCRETE FOR TOE WALL SHALL BE CLASS E 

2. 0=18" FOR PIPES WITH 

3. 0=24" FOR PIPES WITH 

4. 0=36" FOR PIPES WITH 

10/01/16 
Dote ~ 

Qty of Columbia 
Revisions 

Public \\'ark; Departmenl 

INSIDE DIAMETER 21" OR LESS. 

INSIDE DIAMETER FROM 24" TO 48". 

INSIDE DIAMETER 54" OR MORE. 

TOEWALL & END SECTION 
FOR RCP 

Ii 

525.01A 



FINISH EARTH 
SLOPE AS REQ'D. 

CU LVERT--ll-+-n 

FLARED END SECTION_____;, 

APRON 

TOE PLATE ---
EXTENSION 

FASTEN AT 12" O.C. MIN. 

NOTE: 

SECTION VIEW 

" " '\ 
'~- \ 
I Di<t I 
\ -~, 

'\ / 
" / ' / 

END VIEW 

-:r 
I I 
l __ t 

1. D= 12" FOR PIPES WITH INSIDE DIAMETER 24" OR LESS. 
2. D= 18" FOR PIPES WITH INSIDE DIAMETER 27" OR MORE. 
3. EXTENSION PLATE SHALL BE SAME MATERIAL AS PIPE. THICKNESS SHALL BE 

EQUAL TO EQUIVALENT DIAMETER CMP GAUGE. 
4. APRON AND TOE PLATE SHALL BE SECURELY FASTENED WITH SPOT WELDS, 

BOLTS, OR RIVETS. 

~.,./ 10/01/16 
Approved Date 

Revisions ~ 
Ci~' of Columbia 

Public Works Dipartmint 

END SECTION 
FOR HOPE AND CMP 
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C JOINT DETAIL 

-1 1/2" ~N 
f"") " • ..- ,..... ':.t 

~· .· )4 I~-;;;,. 
-.,..,...-___.,_~~ ,..... 

1 

B JOINT DETAIL 

LEG[ND 

@ SAW JOINT, FILL WITH BITUMASTIC JOINT SEALANT - SEE DETAIL. 

(D 1 /2" EXPANSION JOINT AT 50' INTERVALS. 

(D TOE WALL TO BE CONSTRUCTED AT INLET & OUTLET 
END OF PAVED DITCHES. 

~) KEY JOINT (SEE DETAIL) 

@ CUT-OFF WALL @ 25' -0" SPA. 

3:1 MAX 

END SECTION 

VARIABLE SLOPE 
2:1 OR 3:1 TYP . 

.... " '. '!11., ~ . "· . . .. 
: 4 ••,4 ,. ,;__:__L____,_ 

VARIABLE 

~r 
TOE WALL 

SECTION THROUGH SWALE 
SHOWING TOE WALL OR CUT -OFF WALL 

NOTE: 
CONCRETE SHALL BE CLASS E 

,_, 
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;:o ~ c ______ :J ---.---,- LEGEND I 

i ' II I q I !I © SAW JOINT, FILL WITH BITUMASTIC JOINT SEALANT - SEE DETAIL, I 

~ lo o 
:? ~ I ~, .. 

- l{) 
a, N 

;;i,110. 

ii1-~-~~-
-ic ~· " -~ 1§-: • • • 
- = 

(") -o 
"Tl z 
~(") 
OJ ;o 
om 
~-I 
o m 
3 (f) 

-I ~ 
~ )> 
(D r 
-m 

PLAN VIEW 
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..- rSAW JOINT 
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• LI. . • 

;.. •• ~ ... ·~ .•4:··· .• 
' .... ······c-C..·..:·_ ...... __ 

JOINT DETAIL 

-1 1 /2" ~= 
t0 N "'- . 
,-- ..- ""'v 

~ • ··~, N "'-. 7, ' t0 
.,.,.......,_~,---r----'- ..--

® 1 /2" EXPANSION JOINT AT 50' INTERVALS 

@ KEY JOINT (SEE DETAIL) 

(I) TOE WALL TO BE CONSTRUCTED AT INLET & OUTLET 
END OF PAVED DITCHES. 

@ CUT-OFF WALL @ 25'-0" SPA. 

VARIABLE SLOPE 

3:1 MAX\ 

2:1 OR 3:1 TYP. 

~ f 1.~ .:r.: ~·· .·~:::· ·.::·,; J .. :~·:.:'· 4:·:/: '.~ I .. 

L3.::~ WALL 
11 

- j .i I 

5_:_ _ J ·~ 3' -Q'!- ® ---
N 

END SECTION 

2 SECTION THROUGH SWALE 

ij IB JOINT DETAI~ SHOWING TOE WALL OR CUT-OFF WALL JI 
O NOTE: ·1 N CONCRETE SHALL BE CLASS E 

~ ----· 



I 
Pipe Maximum Length Bottom Width Top Width Thickness 
Size Pipe L BW Ti/V T 
(in) Slope (fl) Minimum Minimum Minimum 

(%) (fl) (fl) 

12 3.50 12 4 8 

15 2.60 15 4 9 

18 2.00 16 4 10 

24 1.70 20 4 12 

30 1.40 24 6 16 

36 1.00 28 6 18 

42 0.80 32 6 20 

48 0.65 36 6 22 

54 0.55 40 8 26 

60 0.45 44 8 28 

72 0.40 48 8 32 

RIP RAP TO BE TYPE 1 : ROCK 
MUST BE ANGULAR, HARD AND 
DURABLE. 

ROCK LINER FABRIC SHALL BE 
PROPEX GEOTEX 801 OR APPROVED 
EQUAL. ALTERNATIVELY, AN 8 INCH 
BED OF WELL GRADED SAND AND 
GRAVEL WITH GRAVEL UP TO 3" IS 
ACCEPTABLE. 

WHERE BEDROCK IS ENCOUNTERED, 
RIP RAP MAY BE OMMITTED. 

(fl) 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

WRAP ROCK AROUND 
FNn SFr.TION. 
THICKNESS=1.5'. 

A 

L 

TRANSmON TO 
EXISTING CHANNEL 

ALLOWABLE SIDE 
SLOPES 2: 1-4: 1 

FINISHED 
GROUND ROCK LINER FABRIC-

TOEWALL 

PLAN 

A-A 

B-B 
4' -+----A 

10/01/16 

A 

J 

ROCK TOE 

~ RIP RAP WITH FILTER FABRIC 
Date Approved 

Revisions 
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CURB TRANSITION 

I 

Approved 

10/01/16 
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GREEN SPACE 

OVERFLOW SWALE 
AT CUL-DE-SAC 

530.04 



UNDISTURBED 

HAUNCH CATEGORY I 
COMPACTED TO 95% 

OUTER BEDDING 
MATERIALS AND 

COMPACTION, SAME 
AS HAUNCH 

OVERFILL SOIL 

UNDISTURBED 

HAUNCH CATEGORY I 
COMPACTED TO 95% 

OUTER BEDDING 
MATERIALS AND 

COMPACTION, SAME 
AS HAUNCH 

/ 
~, 10/01/16 ~ Approved Dote 

Q~ of Columbia 
Public Works Department 

Revisions 

•---------

RIGID PIPE 

FLEXIBLE PIPE 

. I 
N 

FABRIC 

FOR SOIL 
FOR ROCK 

LOOSELY PLACED 
UNCOMPACTED 
BEDDING CATEGORY I 

PAYLINE/ 
MIN. 

PIPE TRENCH 
DIAMETER WIDTH 
12"-36" Do+12" 
42" -72" Do+(Do/3) 
72"+ Do+(Do/3) 

.I 
N 

FABRIC 

FOR SOIL 
FOR ROCK 

LOOSELY PLACED 
UN COMPACTED 
BEDDING CATEGORY I 

PIPE EMBEDMENT 
(In the Right of Way) 

MAX. 
TRENCH 

WIDTH 

540.01 
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Approved 

-~------

OVERFILL SOIL 
CATEGORY I, II, OR Ill 

COMPACTED TO 95% 

UNDISTURBED 

UAI l~ff'U f'ATLf'r'\OV ! 
I lt"'\Vl'\IV;: vr.1 L.UVn I , 

COMPACTED TO 95% 

OUTER BEDDING 
MATERIALS AND 

COMPACTION, SAME 
AS HAUNCH 

OVERFILL SOIL 
CATEGORY I, II, OR Ill 

COMPACTED TO 95% 

OVERFILL SOIL 

HAUNCH CATEGORY I 
COMPACTED TO 95% 

OUTER BEDDING 
MATERIALS AND 

COMPACTION, SAME 
AS HAUNCH 

10/01/16 
Dote ~ Revisions 
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SUBGRADE 

'»'~ ~<j '»' ~~ y)»: 
~~ 
~ 
' ~ 

.:( 

RIGID PIPE 

FLEXIBLE PIPE 

• N 
,-

I 

FOR SOIL 

PAYLINE/ 
MIN. 

PIPE TRENCH 
DIAMETER WIDTH 
12· -36ff Do+12" 
42" - 72" Do+(Do/3) 
72" + Do+(Do/3) 

J 
N 
,-

FOR SOIL 
FOR ROCK 

LOOSELY PLACED 
UNCOMPACTED 
BEDDING CATEGORY I 

PIPE EMBEDMENT 
( Out of the Right of Way) 

MAX. 
TRENCH 

WIDTH 
Do+24" 
Do+30" 
Do+48" 

540.02 

I 
I 
I 
I 

-- Public Works D1pan1111nt 
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OVERFILL SOIL 
CATEGORY I 

SUBGRADE 

COMPACTED TO 95% ---~~~~~o:z;;~~~~ 

UNDISTURBED 

OUTER BEDDING 
MATERIALS AND 

COMPACTION, SAME 
AS HAUNCH 

UTIUTY CROSSING 
0 
ci 
'<I" 
l{) 

SECTION M 

FABRIC AND WARNING TAPE 

I'«, (MIN.) 
-~- : 

~ (MIN.) 

MIN 

LOOSELY PLACED 
UN COMPACTED 
BEDDING CATEGORY I 

PAYUNE/ 
MIN. MAX. 

PIPE TRENCH TRENCH 
DIAMETER WIDTH WIDTH 
12"-36" Do+12" 
42"-72" Do+(Do/3) 

72"+ Do+(Do/3) 

FLOWABLE FILL 12" 
ABOVE TOP OF PIPE 

Do+24" 
Do+30" 

Do+48" 

z 
0 

,...,.,,---------t-1------------- I i·o" - UMITS OF 

10/01/16 

~ w 
en 

0 
ci 
'<I" 
l{) 

TRENCH WIDTH 

CATEGORY 1 MATERIAL I ___jROUND UTILTY 

FLOWABLE FILL 12" 
ABOVE TOP OF PIPE 

Approved Dote ~ UTILITY CROSSING 
(In the Right of Way) 

541.01 Revisions 
Cit)' of Columbia 

PublicWor(sDepirtment 



DOWNTOWN AREA MAP 1000.01A 



II DOWNTOWN SIDEWALK SPECIFICATIONS 

II SCOPE 

II 

The following Downtown Specifications and Standards are to be used for sidewalk, driveway and curb 
construction or replacement in the Downtown Area as outlined on drawing 1000.01A. All work within 
the Right of Way shall be in conformance with the City of Columbia Street and Storm Sewer 
Specifications and Standards, and these Downtown Sidewalk Specifications and Standards. If a 
conflict occurs the Downtown Sidewalk Specifications and Standards will govern. 

CURBS 

The curbs will be placed monolithically with the sidewalk and a saw joint will be provided 6-inches 
behind the face of the curb for the length of the curb. The curb shall extend a minimum of 6-inches 
above the existing pavement and 12-inches below the surface of the pavement. Drawing 1000.02 
shows curb and sidewalk. Any variations from this standard must have the prior approval of the 
Director of Public Works. 

CONCRETE 

All concrete shall be MoDOT pavement concrete. 

SIDEWALK REMOVAL AND REPLACEMENT 

Whenever sidewalk is removed and replaced, removals must be made along existing saw joints. 
Diagonal saw cuts and partial panel replacements are not allowed. 

TEXTURE 

The sidewalk surface texture required shall be that achieved by brooming with a stiff or medium-stiff 
broom. The direction of brooming shall be transverse to the long axis of the sidewalk. All edges 
except sawed construction joints shall be worked with an edging tool to a 1/4-inch radius. 

FINISHING OPERATIONS 

Concrete finishing operations on downtown sidewalks is extremely critical. The contractor must 
assume the highest level of diligence in performing finishing operations to produce a high quality, 
durable surface. 

Once the concrete has been placed, it shall be immediately struck off using a uniform strike off device 
free from any defects. During the strike off operation, a minimum of one inch surcharge must be 
maintained in front of the strike off screed. The strike off screed operations should, in most instances, 
seal the surface. Immediately following the strike off operation, a magnesium or aluminum bull float 
should be used to complete the sealing and consolidation of the surface. 

~ DOWNTOWN SIDEWALKS 
1000

_
018 

Approved 

10/01/16 
Date 
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II 
ii 

This bull floating must be done prior to bleed water coming to the surface. If needed, in the 
Engineer's judgement, the Engineer will require a ten foot straight edge to be used immediately 
following the bull floating operation. 

Following the evaporation of the bleed water and when the fresh concrete will support normal foot 
pressure with a maximum 1/8 inch indentation, the wood floating operations should be commenced, 
followed by the rnagnesium fioat, and brooming with a medium bristie, high quaiiiy concrete finishing 
broom. 

The acceptable tolerance for the surface of the sidewalk area is 1/8 inch in ten feet as determined by 
a ten foot straight edge checking the concrete sidewalk or other area in any direction. 

CONTROL JOINTS 

Control ioints are to be sawed to a minimum deoth of 1-inch. Joints shall be sawed as soon as the 
concrete can withstand raveling. Joints shall be cleaned and sealed immediately following sawing. 
Proper care must be taken to ensure that these saw joints are uniform and straight. The following 
guidelines will control the size of the sidewalk pads to govern the sawing: 

From O to 6 feet wide -
no longitudinal joint is required and the traverse joint will be at even intervals equal to the width of the 
sidewalk. 

From 6'1" to 10'4" -
a centerline longitudinal joint is required. A transverse saw joint is required at the same distance as 
one-half the width of the sidewalk. 

From 10'5" and up -
the longitudinal joints will be sawed to provide a minimum of 42-inches and a maximum of 5-feet 
between longitudinal saw joints. The transverse saw joint will be provided to form square sidewalk 
pads. In addition, whenever poles, fire hydrants, meters, tree grates or other obstacles are 
encountered, the sawing may need to be altered to control cracking at these obstacles. 

EXPANSION JOINT 

Expansion joint shall be ~-inch premolded fiber conforming to ASTM D2628 or D1751 of the 
perforated type so that the upper ~-inch can be removed and joint sealant can be placed over the 
expansion joint for a uniform seal. Expansion joints shall be installed along buildings, at driveways, at 
ramps, at structures and at intervals not to exceed 75 feet. 

~ 10/01/16 
Approved Dote 

1000.01C Revisions 
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II JOINT SEALANT . . . . . . . . . . . . . .. . .. . I 
Joint sealant 1s required 1n all control, expansion and construction Joints. Joint sealant shall be light 
gray in color. Joint sealant shall be a one or two component polysulfide polymer sealant or a one or 
two component polyurethane prepolymer sealant, Horn Daraseal-V or Vulkem Sealant or approved 
equal. Joint sealant shall be installed in accordance with manufacturer's specifications. A resilient 
closed cell foam backing rod, Etha Foam or approved equal, shall be used in all saw joints and placed 
to a depth equal to the width of the joint. 

SIDEWALK ACCESSIBILITY 

Accessible Sidewalk Ramps shall be provided at all intersections. Cross slopes of sidewalks shall not 
exceed 1 :50. The preferred minimum downtown sidewalk width is 10 ft. 

BLOCK OUT FOR TREES 

Block outs for tree grates shall be provided in conformance with the approved downtown plan. The 
configuration of the block out is shown on drawings 1000.09, 1000.1 OA and 1000.1 OB. Tree grates 
shall be provided by the developer. Trees and soil backfill will be provided by the City. 

TREES 

Tree selection shall be in accordance with City Staff recommendations which are based on proven 
desirable growth characteristics for urban use areas. All tree selections must be approved by the City 
prior to installation. 

VAULTS 

When a sidewalk is constructed over a basement vault. The structural stability of the vault and 
sidewalk sha!! be analyzed by an Engineer or Architect. 

AUTHORITY 

The Director of Public Works shall have the authority in the interest of safety and maintenance to 
make technical refinements and modifications to these construction standards and methods during 
the time these standards are in effect. 

10/01/16 
Approved Dote 

Revisions 
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II 

/

-SAWED JOINT 
1/4" X 1/4" 

BLDG. 
FACE~/ 

I 

. "-
,i "'· 

--· 
" _., . 

. . 4 

I~ 

NOTES: 

1/8" 

PREFORMED 
EXPANSION JOINT 
AND SEALANT 

10'-0" MIN. 

r 6X6-W1 .4XW1 .4 
WWF OR #4 @ 

FOOT ' 2'-J" o.c. E'w. 

1. SIDEWALK CROSS SLOPE SHALL NOT EXCEED 2.00%. 

2. SAW AND PATCH STREET PAVEMENT AS NECESSARY FOR 
CONSTRUCTION OF NEW CURB. 

3. SEE JOINT DETAILS - 1000.03. 

4. SEE SPECIFICATIONS - 1000.01 B THRU 1000.01 D. 

5 NO STEEL TO BE PLACED THROUGH EXPANSION JOINT 

~ 10/01/16 ~ Approved Dote DOWNTOWN SIDEWALK Revisions 
Q_ty of Columbia 

---------• Publicll'orksDepartment 
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r LONGITUDINAL JOINTS SHALL BE 
1/4"-11- MIN. OF 1/4". ALL OTHER 

JO'.NT SEALANT~ I / ~?N:T~i~T~O!NTS Sf-I.A.LL BE 1" 

- "' _e_ 
<3 • ' "' . 

\ . .,. 
1

BACKER ROD_j 

CONTROL JOINT 

~ -1 -1 /2" /EXPANSION CAP TO ALLOW 
JOINT SEALANT \J_ / 1" MIN. EXPANSION 

,~a"- - - -"'~=-~=i=·= I ~=,=_=io ~ ,,·:"'/ 
3/ 4" SMOOTH DOWEL / ~\_LUBRiCATE THIS END 
15" LONG, 12" O.C. ~ 

PREFORMED EXPANSION 
JOINT MATERIAL 

EXPANSION JOINT 

;--3/4" SMOOTH DOWEL 
/ 18" LONG, 12" O.C. 

i " "';~-~~:ic'-~-~~a• • ~ 

TRANSVERSE CONSTRUCTION JOINT 

NOTES: 
1. SEE SPECIFICATIONS - 1000.01 B THRU 1000.01 D. 

2. ALL DRILLED DOWEL BARS SHALL BE EXPOXIED. 

~ 10/01/16 ~ 
Qty of Columbia 

Approved Dote 
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MIN. 2" lYPE 'BP-2' ASPHALT\ 

TACK COAT\ 

n" n" 0 t',1..,, "" .. •"nr-rr- \ L,Ul'l\..,~t.; t. 

SAWED JOINT\ \ 

SLOPE 0.02 FT.~--\ 

EXISTING BRICK 
STREET~~~-/ 

NOTE: 

\ (DETAIL 1000.02) 

.4 • <t 

AREAS TO BE OVERLAID SHALL HAVE A TACK COAT OF SS-1 WATER BASED 
EMULSION APPLIED AT A RATE OF 0.2 GALLONS PER SQUARE YARD. THIS 
IS TO BE INCLUDED IN THE PRICE BID FOR "PATCHING AND LANE WIDENING" 
AND/OR "FULL DEPTH STREET PATCH FOR CONDUIT". 

~ 10/01/16 
Approved Date 

Revisions 
PAVEMENT PATCHING & 

LANE WIDENING 
1000.04 



II Ullr\TLJ 
fflUI n PER 410.02 AND 

IA 
410.03 

~--""----+-1---""-.--~ 
1 O' DOWNTOWN 
SIDEWALK 

• <D 

I ,_. I 
~ 
TRANSITION 

1 /2" EXPA~SION JOINT 
BETWEEN sjDEWALK AND 
DRIVEWAY "f PROACH 

~----~ ----,1 
I ~ SAW JOINT -----..._1 
I I (TYP.) I 
I io I 
I I 

i;:, SIDEWALK WIDTH 

10' DOWNTOWN 
SIDEWALK 

MAXIMUM FLARE SLOPE 
1:10 

I ( 4' -0" min.) 
-.§'=QpE;._y~ES 

1/2" EXPANSION JOINT~;~(:. =·. :·::::• ===· ·=· ==z
1 
====~-;~· -2\J-,_._-._..-__ .-_• ~/~l~l/~

2

~" j 

~ AT DRIVEWAY 5'-6" TYPICAL I FACE OF CURB 

I NORMAL SIDEWALK SLOPE! 1" PER FT. I 
(1/8" PER FT. MAX) 

SECTION A-A 

NOTES: 

1. DRIVEWAY APPROACH SHALL BE 7" THICK MoDOT PAVEMENT CONCRETE. 
2. SEE JOINT DETAILS - 1 000.03. 
3. ALL DRIVEWAY APPROACHES SHALL SLOPE TOWARD THE STREET. 
4. ALL DRIVEWAY APPROACHES SHALL BE CONSTRUCTED TO ACCOMODATE SIDEWALKS. (EXISTING AND 

FUTURE) 
5. OMIT 1 1/2" EDGE AT GUTTER IF DRIVE APPROACH ALSO SERVES AS ACCESSIBLE SIDEWALK RAMP. 
6. DRIVEWAY MAY BE REINFORCED AT OWNERS OPTION. DO NOT REINFORCE ON CITY BID PROJECTS. 
7. SIDEWALK CROSS SLOPE SHALL NOT EXCEED 2.00%. 

m 10/01/16 
Dote 

1000.05 
Approved 

Revisions 
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II 
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NOTE: 

MINIMUM SIDEWALK 
WIDTH AT TOP OF 

RAMP = 4'-0" 1 /8" 
PER FT. CROSS SLOPE 

1/2" EXPANSION JOINT 
(Typical Both Approaches) 

NORMAL CURB SECTION 

1. RAMP, LANDING AND AREA BETWEEN RAMPS SHALL BE 6" THICK REINFORCED W/ #4 @ 12" O.C. 

MoDOT PAVEMENT CONCRETE. 

2. SEE DETAIL 1000.03 FOR JOINT DETAILS. 

3. MAXIMUM RAMP CROSS SLOPE IS 2.00%. 

4. ALL SLOPES ARE MEASURED FROM THE HORIZONTAL. 

5. RAMP LENGTH IS DEPENDENT ON 1: 12 MAX. SLOPE. USE FLATTER WHEN POSSIBLE. 

6. LANDING AREA AT TOP OF RAMP SHALL BE 5' -0" MIN WIDTH, CROSS SLOPE OF LANDING SHALL NOT 
EXCEED 2.00%. 

7. lYPE "A" RAMP NOT APPLICABLE IF SIDEWALK WIDTH DOES NOT PROVIDE 5'-0" LANDING AT THE TOP 
OF RAMP. USE lYPE "B" RAMP. 

8. RAMP EXTENDS INTO SIDEWALK, FLARE SLOPE MUST NOT EXCEED 1: 10. 

9. CURB TRANSITION LENGTH IS DEPENDENT ON 1: 10 FLARE SLOPE 

10/01/16 
Approved Dote 

Revisions 

SIDEWALK RAMP 
Sidewalk at Back of Curb 
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NOTE: 

1 /2" EXPANSION JOINT 
(Typical Both Approaches) 

INSTALL DETECTABLE WARNING ON RAMP 
BETWEEN LANDING AND STREET. 
(SEE DETAIL 435.01) 

1. RAMP, LANDING AND AREA IN BETWEEN SHALL BE 6" THICK REINFORCED W/#4@12" 0.C. 

MoDOT PAVEMENT CONCRETE. 

2. EXPANSION JOINT SHALL BE 1/2" PREFORMED CORK OR BITUMINOUS EXPANSION JOINT MATERIAL. 

3. MAXIMUM RAMP CROSS SLOPE IS 2.00%. 

4. ALL SLOPES ARE MEASURED FROM THE HORIZONTAL. 

5. RAMP SLOPE 1: 12 MAX. USE FLATIER WHEN POSSIBLE. 

6. LANDING AREA SHALL BE 5' -0" MIN WIDTH, CROSS SLOPE OF LANDING SHALL NOT 
EXCEED 2.00%. 

7. TYPE "8" RAMP PROVIDES PARALLEL RAMPS TO REDUCE THE PERPENDICULAR RAMP LENGTH AND 
PROVIDE ADEQUATE LANDING. 

8. RAMP EXTENDS INTO SIDEWALK, FLARE SLOPE MUST NOT EXCEED 1: 10. 

~ 
Ci~ of Columbia 

-------------• PublicWorksD~partment 

Approved Date 

10/01/16 
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NOTE: 

1 /2" EXPANSION JOINT 
(Typical Both Approaches)--, 

INSTALL DETECTABLE WARNING 
ON LANDING AREA PER 
DETAIL 435.01~ 

1. RAMP AND LANDING SHALL BE 6" TH!CK REINFORCED W/#4@12" O.C. MoDOT PAVEMENT CONCRETE. 

2. EXPANSION JOINT SHALL BE 1 /2" PREFORMED CORK OR BITUMINOUS EXPANSION JOINT MATERIAL. 

3. MAXIMUM RAMP CROSS SLOPE IS 2.00%. 

4. ALL SLOPES ARE MEASURED FROM THE HORIZONTAL. 

5. RAMP LENGTH IS DEPENDENT ON 1: 1 2 MAX. SLOPE. USE FLATTER WHEN POSSIBLE. 

6. LANDING AREA SHALL BE 5' -0" MIN WIDTH, CROSS SLOPE OF LANDING SHALL NOT EXCEED 2.00%. 

7. USE lYPE "C" RAMP ONLY IF lYPE "A" & "B" ARE NOT FEASIBLE. 

~ 10/01/16 
Approved Dote 

Revisions 
Qty of Columbia 

---~----~• Public\VorksD~partm~nt 

SIDEWALK RAMP 
Sidewalk at Back of Curb 

(Type C) 
1000.08 

I 



II 

• 

CAST IRON TREE GRATE 
NEENAH MODEL R-8808 
GRATE OPENING 12" MIN., 
24" MAX.-------. 

~" ANGLE IRON FRAME 
W/ANCHOR 

0 
I 

in 

~ 
City of Columbia 

10/01/16 
Date Approved 

Revisions 

11--------------• Publicll'ork1D,partm,nt 

1 

VARIES WITH SIZE OF GRATE 

-------2 PIECES OF REINFORCED 
RUBBER HOSE 

---1)!t"x 1)!t"x ~"STEEL ANGLE 
PAINTED BROWN {AS SPECIFIED) 

r- PINE BARK MULCH 

/ TOP OF tl'<AME 1" N30VE 
/ SIDEWALK GRADE • 

NOTE: 
FOR SIDEWALK SECTIONS 10'-6" 
OR GREATER THE CITY MAY 
REQUIRE NEENAH R-8815-A IN 
LIEU OF WHAT IS SHOWN ABOVE. 

TYPICAL DOWNTOWN 
TREE PLANTING DETAIL 

1000.09 

I 



I 

(2) #4 REBAR 
CONT. 

10'-6" MIN. 
I SIDEWALK WIDTH 

AINTAIN 4" 
Ii) /~ THICKNESS 

, ·. •, ~, ~ 3/4" BITUMINOUS 

--j S" t- -~1) 
1 

\ ."'---_ GRANUi~~G BED 

I I \ COMPACTED FILL 

I I 
\._2" GREY PVC STREET LIGHT 

2 , CONDUIT 
I -

TYPICAL SECTION 

LONGITUDINAL 
CONTRACTION JOINT 

#3 REBAR @ 12" O.CJ 
EACH WAY 

PERFORATED 
EXPANSION JOINT IF 
AGAINST BLDG. FACE 

TREE WELL & GRATE BRICK INFILL FACE OF CURB 

L LONGITUDINAL CONTRACTION JOINT 

BUILDING FACE 

Pl.AN VIEW 

NOTES: 

1 . SIDEWALK CROSS SLOPE SHALL NOT EXCEED 2.00% NOR BE LESS THAN 0.50%. 

2. SAW AND PATCH STREET PAVEMENT AS NECESSARY FOR 
CONSTRUCTION OF NEW CURB. 

3. SEE JOINT DETAILS - 1000.03. 

4. SEE SPECIFICATIONS - 1000.01 

5. NO STEEL TO BE PLACED THROUGH EXPANSION JOINT 

6. FOR SIDEWALK SECTIONS LESS THAN 1 O' -6" A MODIFIED DETAIL WILL BE REQUIRED. 

~ 
Qty of Columbia 

10/01/16 DOWNTOWN SIDEWALK -
ALONG 8th STREET & BROADWAY 1

000.
1
0A 

Dote Approved 

Revisions 

•~-------• PublicWorksDepartment 

I 

I 

II 

~~~~ ........................ ~ ........................ ........,:::~"""""'"""'""""""'"""""'"""""'"""""'"""""'"""""'""""""""""""""""""""""""""""""'"""'""""""""'~"""""""""""""""~~ 



11--

4'x8' CAST IRON TREE 
GRATE IRONSMITH MARKET 
STREET MODEL 9646 WITH 
TREE OPENING 18" OR 
APPROVED EQUAL~~~~ 

'4" ANGLE IRON FRAME 
W/ANCHOR 

co {1 
I 

I'") 8" SOLDIER 
COURSE 

~ 10/01/16 
Approved Dote ~ 

/, 

2 PIECES OF REINFORCED 
RUBBER HOSE 

1"2"x 1"2">04" STEEL ANGLE 
PAINTED BROWN 

3" WOOD MULCH 

16" DBL. 

SOLDIER 

I COURSE 

DOWNTOWN SIDEWALK -
1000

_ 1
08 

ALONG 8th STREET & BROADWAY City of Columbia 
Revisions 

•~------• PublicWorksD,partm1nt 

II 



I 
I 

...-

I 

~ NEENAH R-4999-DX WITH 
/ TYPE D LID TO BE CAST-iN-y;:--1 __ 1_1_4_>--+-il PLACE WITH SIDEWALK 

I 
. A "'· I-~ 

I > . · • - ·· ~ . • '<:./_ co I 

o·. I 1------~.4 ... 

.. 4 . • .. ' 
lol . 4 

• .., 4 ·· ) 
'--' .. l 

.· ~ : . . ·4., . . : .. 

= I .. ·4 .•. I ·1 .. 
V - · . . : : L . . . . __ ~ _ · ~-- .,, . ·• 

I 

6" 12" 

NOTE: 

I 1- TRENCH GRATE CUT (IF NEEDED) SHALL BE LOCATED AT PROPERlY LINE. 

/ 

~ 10/01/16 
Approved Date m TRENCH GRATE 1000.16 Revisions 

Ci~ of Columbia 
Public\\'orksllcpartment 

I 
I 
I' 
I 

I 



r 
STEPS SHALL BE SET IN 
EXPANDING GROUT AND IN 
VERTICAL ROW 16" O.C. 

LOCATE MH STEPS 45· FROM 
OUTLET PIPE (CENTERLINE TOi_/ 
CENTERLINE) OR ON LARGEST 
CLEAR WALL EQUAL DISTANCE 
FROM PIPES TO AVOID 
LOCATING STEPS OVER PIPE. 

-1" MAX. 

4'-0" MIN. 

CONCRETE OR 
GRANULAR ENCASEMENT 

: l 
N 

MIN. RADIUS OF 1.5 x DIA. 
OF PIPE 

HORIZONTAL SECTION 

CASTING SHALL BE SET IN 
BITUMASTIC MATERIAL 

SLOPE TO DRAIN IN 
NON-PAVEMENT AREAS 

: X 
(!) <{ 
~2 

5/8 OF I.D.~.1-I ------le--1---1~...C...,.,.:;/-L 

MH LID & FRAME 
<f. r"SANITARY" CAST ON LID 

FINISH GRADE 

WATERTIGHT, FLEXIBLE GASKET: 
A-LOK OR EQUAL 

4'-0" 

.•. 
I 

_I ~~-1..=~~~~~~~~ 

GRANULAR EMBEDMENT TO 
TOP OF OTHER TYPES OF 
PIPES 

4" MIN. IN SOIL___,.o" j 
6" MIN. IN ROCK 

3/4" CLEAN CRUSHED ROCK 

UNDISTURBED EARTH 

8" 

VERTICAL SECTION 

~ 
Qtx of Columbia 

•---------• PublicWo~sDipartmint 

-2!J-- 10/
0
~::'16 

Revisions STANDARD MANHOLE 1 

I 

I 



I 

PROVIDE STD. 180" 
HOOK EACH END 

#6 REBAR (TYP) 

MANHOLE FRAME & LID:\ 
NEENAH PR-1915-H2 
CLAY & BAILY 2002 
OR AN APPROVED EQUAL , 

5" PRECAST OR~~ 
8" REINFORCED 
CONCRETE 

w . 
o_ ~ 
0::: 0 

4" MIN. 
6" MIN. 

;?if_ 10/0~::16 

Revisions ~ 
Q_ty of Columbia 
Public Works Dcpartment 

NEENAH R 1726-A -1...-~-+.-l---1---1--\ OR APPROVED EQUAL -

\ 

BITUMINOUS SETIING I 
COMPOUND 7 

1 

2'-0" 

1 • -1 o" 

4'-0" 

~~JI.···~ ~/.} 

ALTERNATE TOP 
(TO BE USED UNDER 

PAVEMENTS ONLY) 

REBAR 

--2" KEYWAY 
(TOP & BOTIOM) 

#4 REBAR 
----+:::=-- 12" O.C./E.W. 

IN WALLS & BASE 

3/ 4" CLEAN CRUSHED 
ROCK 

FLAT TOP 
SHALLOW MANHOLE 

2 



II 

w 
z 
0 
u 
w : w 

N 0:: 
l[) u 
L Z 

_o o 
Nu 
I") I-

V) 
<{ 
u 
w 
0:: 
Q. 

FINISH GRADE, -------
SLOPE TO DRAIN 

PRECAST CONCRETE RINGS 
SET IN BITUMASTIC MATERIAL 

\ 

DUCTILE IRON PIPE 
IF <36" DEEP 

____ \ ~ CONCRETE .. ENCASE 

3/4" CLEAN, CRUSHED 
ROCK 

STANDARD MANHOLE LID & 
FRAME SET IN BITUMASTIC 
MATERIAL 

i MANHOLE 

N w 

t 
'-... c., 
~ z 
r-- <{ 

x <D 0:: 
<{ w 2 I _J 

CI) 

~ N vi '-... 
~ 

~ 
(/) 

0 
Q 

I") 

------~f[_ 

#4-12"0.C. E.W. 

~-- BORE OR CUT HOLE FOR Plf.E; 
MAX. CUT IS PIPE 0.0. + 4 . 
FILL SPACE WITH NON-SHRINK GROUT 

VERTICAL HALF-SECTION 

~ 10~~!16 ~ 
Revisions 

I--__:.;,;;.;.;,;;;,;;.;.;.;__---. City of Columbia 
STANDARD SHALLOW 

MANHOLE 
3 

Public Works Department 

I 



I 

I 

I 

~ 
~ 

WATERTIGHT, FLEXIBLE 
GASKET: A-LOCK OR 
APPROVED EQUAL 

~ 6" .MIN 

z 

r "2 

<l 

I 
~,~ 

:L// 
LcoNCRETE 

ENCASEMENT 

NOTES: 

4" 
6" 

\NATERTIGHT, FLEXIBLE 
GASKET: A-LOCK OR 
APPROVED EQUAL 

; 

z X 
<( 

2 2 

c.o 0 
I I 

" 
~ 0 

f[_ 

MIJ 
MIN. 

1. DROP INLET PIPE TO BE SAME SIZE 
AND MATERIAL AS SEWER MAIN. 

2. ALIGNMENT OF TEE: DROP INLET 
PIPE AND LONG ELBOW MAY BE 
ADJUSTED TO MAXIMUM OF 5% 
DEFLECTIOf\.l TO COMPENSATE FOR 
SLOPE OF SEWER LINE. 

CONCRETE ENCASEMENT 

STANDARD 
/TEE FITIING 

CONCRETE 
ENCASEMEf\.JT 
SHALL EXTEND 
TO THE BELL 
OF THE TEE 
FITIING 

GRANULAR 
BACKFILL 3/ 4" 
CLEAN CRUSHED 
ROCK, TO 
UNDISTURBED 
EARTH 

~ 10/
0
~:!16 

Revisions ~ 
Qty of Columbi~ 

STANDARD 
DROP MANHOLE 4 

Public Works Dcparimcnl 

I 

II 
I 

I 
I 



In STAINLESS STEEL HALF CLAMP 
ATIACHED WITH 2-3/ 4" STAINLESS 

~ STEEL ANCHORS, MAX. 6' VERTICAL 
( SPACING. 

i ' I ~' 0 

I ~, 
0 

I ]/ 
a.> ~, 

.~ 

~ 6" .MIN.~ 

z 

NOTES: 
1. DROP INLET PIPE TO BE SAME SIZE 

AND MATERIAL AS SEWER MAIN. 

2. ALIGNMENT OF TEE: DROP INLET 
PIPE AND LONG ELBOW MAY BE 
ADJUSTED TO MAXIMUM OF 5% 
DEFLECTION TO COMPENSATE FOR 
SLOPE OF SEWER LINE. 

3. PIPE MATERIAL IN THE DROP 
ASSEMBLY SHALL CONFORM TO 
SECTION 505.2.b OF THE 
STANDARD SPECIFICATIONS. 

4. DROP ASSEMBLY SHALL UTILIZE 
MECHANICAL COUPLINGS. THE 
COUPLINGS SHALL BE A MEGALUG 
MECHANICAL JOINT RESTRAINT, OR 
APPROVED EQUAL. 

;?/J- 10/
0
~:!16 

Revisions ~ 
Cityyf Columbia 

11--------------• PublicWorksDepartnieni 

I[ 

0 
I 

0 

z 
<( 
:r 
1---

0:::: 
w 
1---
<( 
w 
0:::: 
0 

~x1 - <( 
N2 

WATERTIGHT, FLEXIBLE GASKET: 
A-LOK OR EQUAL 

"1 
0 

"1 

ONE FULL SECTION 
OF DROP ASSEMBLY 
PIPE (MIN.) 

.' 

~ ·:::: :,<, 
/~ 

GRANULAR 
BACKFILL TO 
UNDISTURBED 
EARTH 

MJ 

CONCRETE 
ENCASEMENT 
SHALL EXTEND 
6" PAST THE 
90' ELBOW 

MJ 90" 
ELBOW 

WATERTIGHT, FLEXIBLE GASKET: 
A-LOK OR EQUAL 

DEEP 
DROP MANHOLE 5 

II 



F~~~~~~~~~~~~~~~I 

II 11 

I
I MH FRAME & LID SET I 

IN BITUMASTIC MATERIAL II 

I 

FINISH GRADE 

PRECAST CONC. OR PLATIC ~' //0~~ I 
RINGS SET IN BITUMASTIC '~ I 

MATERIALj ' 

MAX. ADJUSTMENT~16" 1:-, -- ~tsM 0
[ol'o;"MH 1

111 

NOTE: 

aJ 
I 

N 

L 
0 

IF MORE THEN 16" OF 
ADJUSTMENT IS NEEDED, 
REMOVE CONE SECTION 
AND ADD OR REMOVE 
BARREL SECTIONS AS 
NECESSARY. 

;?IJ_ '\~t" m 

V " LID TO FIRST STEP 

I oJ 1 

TYP.' 

I 

BARREL SECTION 

6 Revisions 
1-----------. Q~ of Columbia 

MANHOLE ADJUSTMENT 
Publicll'orlsD,partment 



II UIATlllTlr"II IT 11 r-,J'1n1 I r'<AC"""'l/rT 
VV/-\ I C:..1"'1. I lun I r LC:../\IDLC:.. \.,/-\.:11'\C:.. I 

"A-LOK" OR EQUAL 

INITIAL FILL AT GASKET 
WITH GRANULAR 
EMBEDMENT MATERIAL 

BEVEL END OF PIPE 

TOP OF SLOPED 
CONCRETE APRON 

: z 
-.;I- -

2 
---- CONC. INVERT 

FILL 

NOTE: 
1. BITUMINOUS COATING ON EXTERIOR SURFACE OF MANHOLE SHALL 

NOT COME IN CONTACT WITH PIPE GASKET. 

2. FOR CAST-IN-PLACE CONCRETE MANHOLES OR PRE-CAST WITH 
BOX-OUTS, THE PIPE GASKET SHALL BE A RUBBER LABYRINTH 
WATERSTOP WITH STAINLESS STEEL CLAMPING BANDS LOCATED AT 
CENTER OF WALL AND THE SPACE BETWEEN PIPE & WALL 
COMPLETELY GROUTED WITH NONSHRINKING MORTAR. 

3. PIPE MAY PROJECT 1" MAXIMUM PAST INSIDE WALL OF MANHOLE. 
NO CONTACT BETWEEN PIPE & INVERT MAY OCCUR. 

~ -2if.-- 10/~!!16 

Revisions 7 
g_~ of Columbia 

•-------• PublicW0rksD1parim1n1 

MANHOLE GASKET 
(Pipe Gasket Detail) 

II 

I 



I 

II 
I 

I 
I 

FRAME & LID 

NOTES: 
1. CASTINGS SHALL CONFORM TO A.S.T.M. A48 CLASS 358 . 

.& 2. LIDWEIGHT 135 ibs. ±5%. TOTAL WEIGHT OF 350 lbs. ±5%. 
3. WATERTIGHT LID AND FRAME TO BE NEENAH #R-191 6-F, OR APPROVED EQUAL 
4. MANHOLE STEP NEENAH R-1980-J, CLAY & BAILEY 2102-01-6200 & 

2102-01-6300, GCI MS 11148 OR APPROVED EQUAL. 
5. BOLT DOWN LIDS SHALL HAVE FRAMES BOLTED TO THE CONE SECTION 

-2/J--- 10~~:!16 
Revisions 

~&B_evised costing weight 

----10"----~ 

~ 
l() 

~~~l
------12"------11 

I~. 

COPOLYMER POLYPROPYLENE 
I 10 *"-----

[)~===_=_===_==_===_=_==_= -=-~~~1~ ~ 
S-, EPS ~" ASTM A 615 

GRADE 60 STEEL 

~ 
Ci_!)' of Columbia 

Public Works D1par1m1n1 

REINFORCEMENT 

MANHOLE CASTINGS 
(Frame, Lid & Steps) 

I 

II 

8 



II 

FINISH GRADE 

UNDISTURBED 

• 
#4 REBAR (TYP.) 

#4 REBAR-12" O.C. 

PLACE CONCRETE 
AGAINST UNDISTURBED 
TRENCH BOTIOM . • ~ ·_t .. 

d· . 
d • . . • •: . 

d· 

6" MIN. O.D. OF PIPE 6" MIN. 

NOTES: 

1. FOR PIPE LARGER THAN 12" DIAMETER THE MINIMUM CONCRETE 
COVER SHALL BE 8" WITH # 5 REBAR @ 12" O.C. EACH WAY. 

2. BRACE OR TIE PIPE TO PREVENT FLOTATION OR DEFLECTION, 
DURING CONCRETE PLACEMENT. 

3. VERTICAL CLEARANCE BETWEEN SEWER AND WATER MAINS 
SHALL BE A MINIMUM OF 2 FEET. 

-2/J-- 10/
0
~:;16 ~ Revisions 

Q~ of Columbia 
•~-------• Public\VoiisDepartment 

PIPE ENCASEMENT 
(Concrete) 

z 
2 

CD 

w 
0... 
0... 

LL 
0 

0 

0 

z 
2 

CD 

r 

10 



I 

2' -0" MAX.-! 
1- 8'-0" MAX. I 8'-0" MAX. 

2'-0" MAX 

8'-0" MAX. 

2'-0" MAX 

I 
L_ END SEAL 

TYPE I SPACERS 

RUNNER--..,,,,.,. 

BAND---.J 

5" WIDE 
BAND MIN. 

'-- CARRIER PIPE l CASING PIPE 

TYPE II SPACERS 

RUNNER -------br,7,77/,. 

BAND--+--

8" WIDE BAND 
MIN. FOR PIPE 
SIZES UP TO 24" 

f'ZZ2.ZZZar-- RUNNER 

_,,--+---BAND 

"(777}77771.+--- RISER ,~ 
12" WIDE BAND 
MIN. FOR PIPES 
LARGER THAN 24" 

SIZES 14" THRU 36" 

15' 15' 

;JfJ__ 10/
0
~~!16 

Revisions ~ 
Cit)' of Columbia 

Public Works Department 

SIZES 4" THRU 12" 

PIPE ENCASEMENT 
(Steel) 

11 

I 
II 

II 



I 

6" MIN. OF GRANULAR 
BACKFILL (3/4" CLEAN 

CASTING SET IN 
BITUMASTIC MATERIAL 

CRUSHED ROCK) ~-;-"----"-'-'-"'-i<""I 

11 1 /4" 

110" 

13" 
20" 

FRAME & LID 

~ 10/"~:!" ~ 
Revisions 

'--------. CityofColumbia 
Public Works Department 

TWO LAYERS OF BUILDING 
---PAPER BETWEEN PIPE AND 

CONCRETE 

GRANULAR BACKFILL 
---(3/4" CLEAN CRUSHED 

EARTH 

NOTE: 

ROCK) 

CONCRETE CRADLE 
(TO SPRINGLINE OF PIPE) 
4" MIN. BELOW PIPE 

DISTANCE FROM CENTER OF 
DOWNSTREAM MANHOLE TO CENTER 
OF CLEANOUT SHALL BE 150 FEET 
OR LESS. 

STANDARD CLEANOUT 12 

II 



II 

I 
I 

I 

FINAL BACKFILL, 
GRANULAR OR 
COMPACTED 

LATERAL TRACER WIRE 
AS SPECIFIED. PLACE 
DIRECTLY ABOVE SEWER 
LATERAL AND ATTACH 
AS SPECIFIED. 

TO SEWER MAIN 

--215-- 10/
0
~:!16 ~ Revisions 

Qty of Columbia 
•--------• PublicWorl.sDepanmenl 

1. TRACER WIRE TEST STATIONS FOR 
NEW CONSTRUCTION SHALL EXTEND 1' 
ABOVE THE PROPOSED FINAL GRADE 
USING SNAKEPIT #LD 1 4GTP-ADJ OR 
APPROVED EQUAL. UPON 
COMPLETION OF FINAL GRADING, 
CONTRACTOR SHALL ADJUST THE TEST 
STATION BOX TO MEET FINAL GRADE. 

STANDARD TRACER WIRE 
TEST STATION 

12A 

II 

I 

I 
I 



FINAL BACKFILL,--......._ 
GRANULAR OR 
COMPACTED 

GRANULAR EMBEDMENT 
3/ 4" CLEAN CRUSHED ROCK 

4" MIN. IN SOIL 
6" MIN. IN ROCK 

NOTES: 

BEND~ 

a::: 
w 
> 
0 
u 

<D 
I 

N 

WYE GLUE ON OR 
GASKETED SADDLE 
WITH DUAL 
STAINLESS STEEL 
STRAPS 

1. VCP PIPES SHALL NOT BE TAPPED. REPLACE SECTION OF 
VCP WITH PVC AND FITIING. 

--:JfJ- 10~~:!16 
Revisions ~ 

Cl~ of Columbia 
Publicll'orksDepaliment 

STANDARD 
SERVICE CONNECTION 

II 

13 



I 

> 
: 0 
tD O N 
I 
NZ 

,2 

GRANULAR 
EMBEDMENT ~-===~ZZ7'~ 

3/ 4" CRUSHED 
ROCK 

I UNDISTURBED EARTH 

SERVICE LATERAL TAPS THAT 
ARE 15 FEET DEEP OR 
DEEPER MUST HAVE A 
CONCRETE CRADLE FROM 
VIRGIN SOIL TO THE SPRINGLINE 
SEWERS DEEPER THAN 20 FEET 
SHALL NOT BE TAPPED. (PUBLIC 
OR PRIVATE) 

;?/J__ 10/
0
~:(16 

Revisions 

1 

II 

I 
·. . 

COMPACTED OR 
· GRfA.NULAR BACKFILL 

I I 

MIN. IN SOIL 
6" MIN. IN ROCK 

WYE GLUE ON OR GASKETED I 
SADDLE WITH DUAL 
STAINLESS STEEL STRAPS. 
VCP SHALL NOT BE 
TAPPED. REPLACE SECTION 
OF VCP WITH PVC AND 
FITIING. 

DEEP SERVICE CONNECTION 14 



r 2· EASEMENT ~~,rCAP (SOLVENT WELD) 

N 

PVC SERVICE 
LATERAL--------

~PVC SERVICE 
LATERAL 

SEWER MAIN 

SERVICE LATERAL EXTENSION FROM DEEP SEWER 

FUTURE STREET 

FLOWABLE FILL. 

~I 
_JI 

I 

~I 
Q_ I 

I 

i I 

CAP (SOLVENT WELD) 

FINISH GRADE 

N \ ~ MIN SLOPE 1 /8"/FT 

\_ 
"'- PVC SERVICE LATERAL 

SEWER MAIN 
j~EXTEND LATERAL A MINIMUM OF 10' 

PAST PROPERTY LINE BEFORE FIRST 
ELBOW 

SERVICE LATERAL EXTENSION UNDER FUTURE STREETS 

NOTE: 
THIS DETAIL IS FOR USE WHENEVER LATERALS ARE EXTENDED FROM THE 
SEWER MAIN DURING NEW CONSTRUCTION. IN ALL CASES WHEN SERVICE 
LATERALS ARE EXTENDED THE PIPE SHALL EXTEND A MINIMUM OF TWO (2) 
FEET ABOVE THE PROPOSED FINAL GRADE AND SHALL BE FITIED WITH A 
CAP THAT IS SOLVENT WELDED IN PLACE. 

~ 
Q_l)' of Columbia 

·--~-----• Public\\'orksDepartrnent 

--2rfJ-- 10/~:!16 
Revisions 

LATERAL EXTENSION FOR 
NEW CONSTRUCTION 

15 

I 

II 



11 

I 

: z 
li) ~ 

: !z li) -
2 

-2IJ- 10/0~::16 
Revisions ~ 

g_~ of Columbia 
~----~----• PublicWorksDeparim~nt 

~USE MANUFACTURED ADAPTERS I 

II 

I 

V.C.P. / 0.1.P. CONNECTION 16 



I 

4" IN SOIL 
6" IN ROCK 

12" IN SOIL 
6" IN ROCK 

;?fJ__ 10/
0
~'.f16 

Revisions 

'

FULL TRENCH WIDTH' 
PLUS 12" 

I TRENCH I 
~~~ WIDTH ~~~ 

PIPE 

#5 @ 1 2"0.C. 
EACH WAY 

1 o" 

CONCRETE 

16" IN SOIL 
12" IN ROCK 

I/ 1 /2" CLEAR SPACE 
BETWEEN ANCHOR AND 

: • PIPE BELL 

;-·., A_ 

GRANULAR EMBEDMEi-.JT 

CONCRETE 
(PLACE AGAINST UNDISTURBED 

SOIL OR ROCK) 

ANCHOR SPACING 
SLOPE MAX. DISTANCE 

SIDE ELEVATION 20%-35% 36' 
35%-50% 24' 

>50% 12' OR ONE PER 
JOINT OF PIPE 

~ ANCHOR DETAIL 17 
Ci~ of Columbia 
Public Works Department 

11 

I 

II 



I 

4" BOLT PROJECTION ~ 

3/4"x 1 '-2" LONG 
GALV. STEEL ANCHOR 
BOLTS (2 EACH PIER) 

#4 @ 12" O.C. 

~2'-0" (3' -0" FOR 15"& 18" 
DIA. PIPE) 

FOR 15" PIPE OR LARGER) 

FRONT ELEVATION 

i DIP 

#4 @ 12" O.C. 

SOLID ROCK OR 4' 
BELOW CREEK BED 

#4 @ 12" 
EACH WAY 

CONCRETE 

18" 

min. 

1/2" CLR. 

12" 

NOTE: 
1. PIERS SHALL BE LOCATED AS 

NEAR TO THE BANK AS POSSIBLE. 

SIDE ELEVATION 2. TOP OF FOOTING AT SOLID ROCK 
OR 4 FT. BELOW CREEK BED. 

~ 101,:,:!" ~ 
PIER DETAIL 18 Revisions 

1---------. Cit)' of Columbia 
Public Works Department 

I 
I 

I 



I CURED-IN-PLACE,_~~~ \ 
,cwt-') 

WYE OR TEE GASKETED SADDLE 
STAINLESS STEEL STRAPS OR BANDS 

EXISTING SEWER MAIN 

NOTES: 

1. REFER TO THIS DETAIL TO CONNECT NEW SERVICE LATERALS OR TO REPLACE EXISTING 
LATERAL CONNECTIONS TO SEWERS LINED WITH CIPP. 

2. REMOVE VCP OR OTHER HOST PIPE FROM AREA TO BE TAPPED. AREA SHALL BE SANDED 
TO PROVIDE A SMOOTH FLAT SURFACE FOR THE INSTALLATION OF THE SADDLE. 

3. IF A NEW TAP IS INSTALLED A HOLE SHALL BE NEATLY CUT WITH AN APPROPRIATE SIZED 
HOLE SAW AND TAPPED AT A 45 DEGREE ANGLE PER DETAIL 13 STANDARD SERVICE 
CONNECTION. 

4. IF REPLACING A TAP THE HOLE IN THE MAIN, REGARDLESS OF TAP POSITION, SHALL BE 
CLEANED AND TRIMMED TO THE APPROPRIATE SIZE. IF THE HOLE IS TOO LARGE FROM THE 
TAP CUTTING PROCESS THE NEXT SIZE UP TAPPING SADDLE SHALL BE USED AND REDUCED 
IN THE VERTICAL SECTION OF PIPE BEFORE CONNECTING TO THE EXISTING LATERAL. 

5. IN ADDITION TO THE GASKETED SADDLE A FAST CURE SEALANT SUCH AS 3M 4200 OR 
APPROVED EQUAL SHALL BE USED. 

m 
Q_~ of Columbia 

~·------~• Pub!ic\VorksDepartmen! 

--2tJ--- 10/
0
~:!16 

Revisions 

SERVICE LATERAL CONNECTION 
TO CURED-IN-PLACE PIPE (CIPP) 19 

Ii 



F /,- FINISH GR.ADE 

I 

I 
I 

I 

5 
COMPACTED 
GRANULAR 
BACKFILL 

NOTES: 

. ·-1 .. 
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zw 
- f-
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(~ 

EARTH 

1. SEWERS CROSSING WATER MAINS SHALL BE LAID TO PROVIDE 
A VERTICAL SEPARATION THAT IS NO LESS THAN 24 INCHES 
BETWEEN THE OUTSIDE OF THE WATER MAIN AND THE OUTSIDE 
OF THE SEWER MAIN. 

2. THE CROSSING SHALL BE ARRANGED SO THAT THE SEWER LINE 
CROSSES BELOW THE WATER LINE. CROSSINGS IN WHICH THE 
SEWER LINE IS ABOVE THE WATER LINE WILL ONLY BE APPROVED 
ON A CASE BY CASE BASIS. 

3. THE CROSSING SHALL BE ARRANGED SO THAT THE ENDS OF A FULL 
JOINT OF PIPE WILL BE EQUIDISTANT FROM THE WATER MAIN AND 
AS FAR AS POSSIBLE FROM THE WATER MAIN JOINTS. 

4. IF THE VERTICAL SEPARATION BETWEEN THE WATER MAIN AND 
SEWER MAIN IS LESS THAN 18 INCHES, THE SEWER MAIN SHALL 
BE 0.1.P. OR PRESSURE RATED PVC PIPE WITH A PRESSURE RATING 
THAT IS EQUAL TO OR GREATER THAN THE WATER MAIN. THE 
D.I.P. OR PRESSURE RATED P.V.C. MUST BE EXTENDED A DISTANCE 
10 FEET ON BOTH SIDES OF THE WATER MAIN. THE TRANSITION 
BETWEEN PIPE MATERIALS SHALL BE ACCOMPLISHED WITH A 
RESTRAINED MECHANICAL TYPE JOINT OR FITIING. FLEXIBLE TYPE 
(FERNCO) FITIINGS ARE NOT ACCEPTABLE. 

5. PRESSURE SEWER LINE AND WATER LINE CROSSINGS SHALL BE 
REVIEWED ON A CASE BY CASE BASIS. 

--2/.i- 10/
0
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45° PVC ELBOW ANGLED 
TOWARD OUTFLOW PIPE 

WITH PUBLIC WORKS DEPT. 
APPROVAL, WHEN PW DEPT. 
DEEMS UNFEASIBLE, 
UNPRACTICAL OR DANGEROUS 
TO PROVIDE OUTSIDE DROP. 

2. DROP INLET PIPE TO BE 
SAME SIZE AND MATERIAL AS 
SEWER LINE. 

3. ALIGNMENT OF TEE: 

REWORK INVERT TO DIRECT OUTFLOW 
DROP INLET PIPE MAY BE 
ADJUSTED TO A MAXIMUM OF 
5% DEFLECTION. (MIN. RADIUS OF 1.5 X DIA. OF PIPE) SECTION A-A 

WATERTIGHT FLEXIBLE GASKET 
"A-LOK" OR EQUAL 

COREDRILL AND MATCH 
EXISTING PIPE GRADE 

SECURE PVC PIPE TO MH WALL 
WITH SS STRAPS ANCHORED 

TO MH WALL. 

PVC DROP 

~ 
Q_~ of Columbia 

---~-.~---• Pub!icWorksDepartment 

0L( 10;01;1s 
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Revisions 

4. ANNULAR SPACE 
AROUND NEW PIPE TO BE 
SEALED WITH NON-SHRINK 
GROUT, LINK SEAL, OR 
WATERTIGHT AND FLEXIBLE 
GASKET. 

PVC TEE 
OPEN @ TOP 

INSIDE DROP 
MANHOLE CONNECTION 

21 



I 
II 

GRANULAR EMBEDMENT FOR ALL 
PIPE TYPES EXCEPT 

CONCRETE ENCASEMENT FOR VCP 

1.5 

BRICK OR CINDER BLOCK (TYP) ----8 
HORIZONTAL SECTION 

4'-0" 

t. 
I 

NOTE: 
1. EXISTING MAIN SEGMENT REPLACEMENT 
AT DISCRETION OF ENGINEER 

CONCRETE ENCASEMENT FOR 
VCP 4' -0" MIN. 

CONCRETE ENCASEMENT 

MINIMUM OPENING 3' -0" 
(TO SPRING LINE OF PIPE) 

(TYP) 

BITUMINOUS COATING NOT 
ABOVE FINISH GRADE 

5" TO 8" PRECAST CONCRETE 
MANHOLE SECTION 

RUBBER GASKET (TYP) 

LPVC OR APPROVED 
EQUIVALENT 

EXISTING VCP 

;::.~..J.,µ....._::~::::::::::::::~P1-7 ~-r:---rff!----=~~n:r:-::o sEwER MAIN 

4" MIN. IN SOIL 
6" MIN. IN ROCK 

UNDISTURBED EARTH 
#4 - 12" O.C. 

6" MIN. CONCRETE ENCASEMENT 
ABOVE TOP OF KNOCKOUT ON 

OUTSIDE OF MANHOLE 

2" MIN. 

/2 OF 1.0. 

ENCASEMENT 

:Y,," CLEAN ROCK 
BRICK OR CINDER BLOCK 

BORE OR CUT HOLE FOR PIPE: 
MAX CUT IS PIPE 0.0.+4" FILL 
SPACE WITH NON-SHRINK GROUT 

WATERTIGHT, FLEXIBLE GASKET: 
A-LOK OR EQUAL 

GRANULAR ENBEDMENT 
TO TOP OF PIPE; 
CONCRETE ENCASEMENT 
TO SPRINGLINE OF VCP 

SLOPE FROM TOP 
OF PIPE ELfVATION 

4" MIN. IN SOIL +------;,;--s,._,-,+:~~~~~~~~~~~~ 
6" MIN. IN ROCK 

UNDISTURBED 

22 
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EXHIBIT D 

CONTRACTOR'S PERFORMANCE BOND 



Bond Number: 2121607 

PERFORMANCE BOND 

KNOW ALL MEN BY THESE PRESENTS, that we, HUB Parking Technology USA, Inc. 

761 Commonwealth Drive, Warrendale, PA 15086 

Exhibit t 

as Principal, hereinafter called Contractor, and .. C.u.it)!IL--' .1.11ofuC...ioJ11hJ.L1rnU1bJ1iiai:i,,,.J.1Mwis::.::s:i1.1011.111u.ci ________ _ 

701 East Broadway, 5th Floor, Columbia, MO 65201 

a corporation organized under the laws of the State of .... P-b ..... iA---------
and authorized to transact business In the State of Missouri as Surety, hereinafter called Surety, are 
held and firmly bound unto the City of Columbia, Missouri, as Obligee, hereinafter called Owner, in 
the amount of $917,544.33 ), DOLLARS, for the payment whereof Contractor and 
Surety bind themselves, their heirs, executors, administrators, successors, and assigns, jointly and 
severally, firmly by these presents: 

WHEREAS, Contractor has by written agreement dated entered Into Contract with Owner 
for: in accordance with specifications prepared by the City of Columbia, which Contract 
is by reference made a part hereof, and is hereinafter referred to as the Contract 

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION is such that, if Contractor shall 
promptly and faithfully perform said Contract, then this obligation shall be null and void; otherwise 
it shall remain in full force and effect 

The Surety hereby waives notice of any alteration or extension of time made by the Owner. 

Whenever Contractor shall be, and declared by Owner to be, in default under the Contract, the 
Owner having performed Owner's obligations thereunder, the Surety may promptly remedy the 
default, or shall promptly: 

1. Complete the Contract In accordance with its terms and conditions, or 

2. Obtain a bid for submission to Owner for completing the Contract in accordance with Its terms 
and conditions and upon determination by Owner and Surety of the lowest responsible 
Bidder, arrange for a Contract between such Bidder and Owner, and make available as work 
progresses (even though there should be a default or a succession of defaults under the 
Contract or Contracts of completion arranged under this paragraph) sufficient funds to pay 
the cost of completion less the balance of the Contract price, but not exceeding, including 
other costs and damages for which the Surety may be liable hereunder, the amount set forth 
in the first paragraph hereof. The term "balance of the Contract priceN, as used in this 
paragraph, shall mean the total amount payable by Owner to Contractor under the Contract 
and any amendments thereto, less the amount properly paid by Owner to Contractor. 

Any suit under this bond must be instituted before the expiration of two (2) years from the date on 
which final payment under the Contract falls due. 



No right of action shall accrue on this bond to or for the use of any person or corporation other than 
the Owner named herein or the heirs, executors, admf nistrators or successors of Owner. 

IN TESTIMONY WHEREOF, the Contractor has hereunto set its hand and the Surety has caused 
these presents to be executed in its name, and its Corporate Seal to be affixed by its Attomey-tn-
Fact at Pittsburgh, PA • on this 31st day of 1111~ • 20.JL. 

HUB Parking Technology USA, l9C. 
Contractor / 

/ 

(SEAL) 

(SEAL) 

(Accompany this bond with Attorney-in-Fact's authority from the Surety Company certified to 
include the date of this bond). 



EXHIBIT E 

CONTRACTOR1S LABOR AND MATERIAL 

PAYMENT BOND 



Bond Number: 2121607 

Exhibit e 
LABOR & MATERIAL PAYMENT BOND 

HUB Parking Technology USA, Inc. 

KNOW ALL MEN BY THESE PRESENTS, that we, as Principal, hereinafter called 
Contractor, and Great American Insurance C<Ja corporation organized under the laws of the State of 
Ohio and authorized to transact business in the State of Missouri, as Surety, hereinafter 
called Surety, are held and firmly bound unto the City of Columbia, Missouri, as Obligee, hereinafter 
called Owner, for the use and benefit of cJaimants as herein below defined, in the amount of 

$917,544.33&,_Jor the payment whereof Contractor and Surety bind themselves, their heirs, executors, 
administrators, successors and assigns, jointly and severally, firmly by these presents: 

WHEREAS, Contractor has by written agreement dated entered into a Contract with 
Owner for: in accordance with drawings and specifications prepared by the City of 
Columbia, which Contract Is by reference made a part hereof, and is hereinafter referred to as the 
Contract 

NOW, THEREFORE, THE CONDITION OF THE OBLIGATION Is such that if the Contractor shall 
promptly make payment to all claimants as hereinafter defined, for all labor and material used or 
reasonably required for use in the performance of the Contract, then this obligation shall be void; 
otherwise, it shall remain in full force and effect, subject, however, to the following conditions: 

1. A claimant is defined as one having a direct Contract with the Contractor or with a 
subcontractor of the Contractor for labor, material, or both used or reasonably required 
for use In the performance of the Contract; labor and material being construed to 
lnclude the part of water, gas, power, light, heat, oil, gasoline, telephone service, or 
rental of equipment directly appllcable to the Contract 

2. The above named Contractor and Surety hereby jointly and severally agree with the 
Owner that every claimant as herein defined, who has not been paid in full before the 
expiration of a period of ninety (90) days after the date on which the last of such 
daimant's work or labor was done or performed, or materials were furnished by such 
claimant. may sue on this bond for the use of such claimant, prosecute the suit to final 
judgment for such sum or sums as may be justly due claimant, and have execution 
thereon. The Owner shall not be liable for the payment of any costs or expenses of any 
such suit 

3. No suit or action shall be commenced hereunder by any claimant: 

Unless claimant, other than one having a direct Contract with the Contractor, shall 
have given written notice to any two of the following: the Contractor, the Owner, or 
the Surety above named, within ninety (90) days after such claimant did or 
performed the last of the work or labor, or furnished the last of the materials for 
which said claim is made, stating with substantial accuracy the amount claimed and 
the name of the party to whom the materials were furnished, or for whom the work 
or labor was done or performed. Such notice shall be served by mailing the same by 

1 



registered mail or certified mail, postage prepaid, in an envelope addressed to the 
Contractor, Owner, or Surety, at any place where an office is regularly maintained 
for the transaction of business, or served in any manner in which legal process may 
be served in the state in which the aroresald project is located, save that such 
services need not be made by a public officer. 

ii. After the expiration of one (1) year following the date on which Contractor ceased 
work on said Contract, it being understood, however, that Jf any limitation 
embodied in this bond is prohibited by any law controlling the construction hereof, 
such limitation shall be deemed to be amended so as to be equal to the minimum 
period oflimitation permitted by such law. 

Iii Other than in a state court of competent jurisdiction In and for the county or other 
political subdivision of the state In which the project or any part thereof is situated 
or in the United States District Court for the district in which the project or any part 
thereof is situated, and not elsewhere. 

4. The amount of this bond shall be reduced by and to the extent of any payment or payments 
made ln good faith hereunder, inclusive of the payment by Surety of Mechanic's Liens which 
may be filed on record against said improvement, whether or not claim for the amount of 
such lien be presented under or against this bond. 

IN TESTIMONY WHEREOF, the Contractor has hereunto set their hand and the Surety caused these 
presents to be executed in its name and Its corporate seal to be affixed by its Attorney-in-Fact at 

_P_itt_s_b_ur .... g __ h._P_A ___ ....J. on this 31st day of_J_u __ ly ____ _, 20~. 

CONTRACTOR: HUB Parking Technolo 

/ 

(Seal) 

(Accompany this bond with Attorney-in-Fact's authority from the Surety Company certified to 
include the date of this bond) 

2 



GREAT AMERICAN INSURANCE COMPANY® 
Administrative Offlc;e: 301 E 4TH STREET • CINCINNATI, OHIO 45202 • 513-369-5000 • FAX 513-723-2740 

The number of persons authorized by 
this power of attorney is not more than FOUR 

No.O 184n 
POWER OF ATTORNEY 

KNOW ALL MEN BYTHESE PRESENTS: That the GREAT AMERICAN INSURANCE COMPANY, a corporation organized and existing under 
and by virtue of the laws of the State of Ohio, does hereby nominate, constitute and appoint the person or persons named below, each individually if more than 
one is named, its true and lawful attorney-in-fact, for it and in its name, place and stead to execute on behalf of the said Company, as surety, any and all bonds, 
undertakings and contracts of suretyship, or other written obligations in the nature thereof; provided that the liability of the said Company on any such bond, 
undertaking or contract ofsuretyship executed under thii authority shall not ex1:eed the limit 1,taled below. 

JAMES C. CAHLINS 

ANTHONY P. LEKSE 

RICHARDJ. TAYLOR 

CHRISTOPHER J. RUCK 

Name Address 
ALL OF 

PITTSBURGH, PENNSYLVANIA 

Limit of Power 
ALL 
$75,000,000 

This Power of Attorney revokes all previous powers issued on behalf of the attomey(s)-in-fact named above. 
IN WITNESS WHEREOF the GREAT AMERICAN INSURANCE COMPANY has caused these presents to be signed and attested by its appropriate 

officers and its corporate seal hereunto affixed this 21 ST day of JULY , 2011 
Attest GREAT AMERICAN INSURANCE COMPANY 

.4-cc.E_ ---Assis/ant Secreiary Divisional Senior Viet: President 

STATE OF OHIO, COUNTY OF HAMILTON - ss: DAVID c. KITCHIN [877-377-2405) 

On this 21ST day of JULY , 2011 , before me personally appeared DAVID C. KITCHIN, to me 
known, being duly sworn, deposes and says that he resides in Cincinnati, Ohio. that he is a Divisional Senior Vice President of the Bond Division of Great 
American Insurance Company. the Company described in and which executed the above instrument; that he knows the seal of the said Company; that the seal 
affixed to the said instrument is such corporate seal; that it was so affixed by authority of his office under the By-Laws of said Company, and that he signed his 
name thereto by like authority. 

KAREN L GROSHEIM 
fl>TARY PIil£ SJm OF OtlO 

MY COMMIIIICllbPIBOM0-18 

This Power of Attorney is granted by authority of the following resolutions adopted by the Board of Directors of Great American Insurance Company 
by unanimous written consent dated June 9, 2008. 

RESOLVED: 11rat the Divisional President, the several Divisional Senior Vice Presidents, Divisional Vice Presidents and Divisonal Assistant Vice 
Presidents, or any one of them, be and hereby is authorized.from time to time, to appoint one or more Allorneys-in-Fact 10 execute on behalf of/he Company. 
as surety, any and all bonds, undertakings and contracts of suretyship, or other written obligations in the nature thereof; to prescribe their respective duties and 
lhe respective limits of their authority; and lo revoke any such appointment at any time. 

RESOLVED FURTHER: 71rat the Company seal and the signature of any of the aforesaid officers and any Secretary or Assistant Secretary of the 
Company may be affixed by facsimile to any power of attorney or certificate of either given for the execution of any bond, undertaking, contract of suretyship, 
or other written obligation in the nature thereof. such signature and seal when so used being hereby adopted by the Company as the original signature of such 
officer and the original seal of the Company, to be valid and binding upon the Company with the same force and effect as though manually affixed. 

CERTIFICATION 

I, STEPHEN C. BERAHA, Assistant Secretary of Great American Insurance Company, do hereby certify that the foregoing Power of Attorney and 
the Resolutions of the Board of Directors of June 9, 2008 have not been revoked and are now in full force and effect. 

Signed and sealed this 31st dayof July 2017 

S1029AC (4/11) 
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ACORD® CERTIFICATE OF LIABILITY INSURANCE I 
DATE (MM/DDIYYYY) 

~ 7/19/2017 
THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS 
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES 
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED 
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER. 

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must have ADDITIONAL INSURED provisions or be endorsed. 
If SUBROGATION IS WAIVED, subject to the terms and conditions of the policy, certain policies may require an endorsement. A statement on 
this certificate does not confer rights to the certificate holder in lieu of such endorsement(s). 

PRODUCER Beecher Carlson Insurance Services CONTACT 
Beecher Carlson Insurance Services NAME: 

6 Concourse Parkway, Suite 2300 ;ljgN,io Ext\: 6785394800 I FAX 77087030}..1___ Atlanta, GA 30328 : (A/C, No): 
E-MAIL 
ADDRESS: 

INSURER(S) AFFORDING COVERAGE NAIC# 
www.beechercarlson.com INSURER A: 
~ 

Zurich American Insurance Company 16535 
INSURED INSURER B: Great Northern Insurance Company __ 20303 

HUB Parking Technology USA, Inc 
INSURER C: Federal Insurance Company 20281 761 Commonwealth Dnve, Suite 204 

Warrendale PA 15086 INSURERO: Pacific Indemnity Insurance Company 18380 

INSURER E: 

INSURER F: 

COVERAGES CERTIFICATE NUMBER: 36756103 REVISION NUMBER: 
THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD 
INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS 
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS, 
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS. 

INSR ADDL SUBR ,~~MiiYv~Vv1 /OLICYEXP 
LTR TYPE OF INSURANCE ,.,~n un,n POLICY NUMBER MM/DD/YYYYl LIMITS 

A ./ COMMERCIAL GENERAL LIABILITY GLO 0144238-01 1/1/2017 1/1/2018 EACH OCCURRENCE $ 1,000,000 
i--D CLAIMS-MADE 0 OCCUR 

lJAMA<.;tc 1 0 RENTElJ 
PREMISES (Ea occurrence\ $ 100,000 

MED EXP (Any one person) $ 5,000 
~ 

PERSONAL & ADV INJURY $ 1,000,000 
-

GEN'L AGGREGATE LIMIT APPLIES PER: GENERAL AGGREGATE $ 1,000,000 Pl POLICY D ';f& D LOC PRODUCTS· COMP/OP AGG $ 1,000,000 

OTHER: $ 

B AUTOMOBILE LIABILITY 73569271 1/1/2017 
~ 

1/1/2018 COMBINED SINGLE LIMIT 
{Ea accident) $ 1,000,000 

_.[_ ANY AUTO BODILY INJURY (Per person) $ 
- SCHEDULED OWNED BODILY INJURY (Per accident) $ AUTOS ONLY AUTOS -

HIRED - NON-OWNED PROPERTY DAMAGE 
AUTOS ONLY AUTOS ONLY (Per accident\ $ 

~ -
$ 

C UMBRELLA LIAB H OCCUR 
79880167 (Auto & EL) 1/1/2017 1/1/2018 EACH OCCURRENCE $ 5,000,000 

i--

,I EXCESS LIAB CLAIMS-MADE AGGREGATE $ 5,000,000 

OED I I RETENTION$ $ 

D WORKERS COMPENSATION 71743134 1/1/2017 1/1/2018 I PER I I OTH-
AND EMPLOYERS' LIABILITY ./ STATUTE ER 

Y/N 
ANYPROPRIETOR/PARTNER/EXECUTIVE D N/A 

E.L. EACH ACCIDENT $ 1,000,000 
OFFICER/MEMBER EXCLUDED? 
(Mandatory in NH) E.L. DISEASE - EA EMPLOYEE $ 1 000 000 
If yes. describe unde( 
DESCRIPTION OF OPERATIONS below E.L. DISEASE - POLICY LIMIT $ 1,000,000 

A Excess General Liability AUC 0144253-01 1/1/2017 1/1/2018 $2,000,000 Each Occurence/Aggregate 

DESCRIPTION OF OPERATIONS I LOCATIONS I VEHICLES {ACORD 101, Additional Remarks Schedule, may be attached if more space is required} 

Project: City of Columbia - Installation of Parking Gate Arms and related equipment. The City of Columbia, its elected officials and employees are 
included as Additional Insureds as respects to General Liability as required by written contract The Umbrella policy is Follows Form. General 
Liability policy shall be Primary and Non-Contributory with any other insurance in force for or which may be purchased by Additional Insured, as 
required by written contract. Waiver of Subrogation applies in favor of Additional Insured as required by written contract. Should any of the above 
described policies be cancelled before the expiration date thereof, notice will be delivered in accordance with the policy provisions. 

CERTIFICATE HOLDER CANCELLATION 

City of Columbia 
SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE 
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN 

Finance De~artment ACCORDANCE WITH THE POLICY PROVISIONS. 
ATTN: Citt urchasing Agent 
P.O.Box 015 

AUTHORIZED REPRESENTATIVE Columbia MO 65205-6015 <;,, ,../f /l /7 
aL~L'-"&7,u.c..a,/"J/ 

• I 

I Sharon D. Brainard 

© 1988-2015 ACORD CORPORATION. All rights reserved. 

ACORD 25 (2016/03) The ACORD name and logo are registered marks of ACORD 

F:'1 {?[,Tl I P,<,i,-- 1 ,-_,f l 
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CONTRACTOR'S AFFIDAVIT FOR FINAL 

PAYMENT 



EXHIBIT G 

AFFIDAVIT FOR FINAL PAYMENT 

TO ALL WHOM IT MAY CONCERN: 

KNOW ALL PERSONS BY THESE PRESENTS, THAT WHEREAS, the undersigned 

Contractor Address City State 

hereinafter referred to as Contractor, and the City of Columbia, Missouri, hereinafter referred to 
as Owner, have heretofore entered into a certain written Contract dated the day of 
_____ , 20 , covering work to be performed and material to be furnished for: 

Name of Project 

WHEREAS, Contractor has performed work, and furnished materials as provided under said 
Contract up to and including the date hereof, and upon supplying proper waiver of liens, is 
entitled to payment from the Owner for the sum of: 

___________________________ DOLLARS, 
Balance of said Contract 

NOW, THEREFORE, in order to induce the Owner to make payment of said sum, and if said 
sum represents the balance due under said Contract, to induce the acceptance of said work and 
materials by the Owner, Contractor hereby represents that all work performed and materials 
furnished under said Contract up to and including the date hereof, including work and materials, 
if any, performed or furnished by subcontractors and material suppliers, have been paid in full, 
and Contractor hereby waives any and all liens, rights of liens, and claims on or against the 
premises at the address above given, or on any and all structures and buildings located 
thereon, arising under any law of the State wherein said premises are situated, and hereby 
releases and agrees to save harmless the Owner from and against any and all claims for and on 
account of work performed, or materials furnished by or for Contractor under said Contract or 
otherwise, Contractor represents that all Sales and Use taxes, if any, applicable to any material 
furnished by or for Contractor, have been paid in full. 

Contractor 

Personally appeared before me, a Notary Public, within and for the County of 

-----------' 
State of Missouri, the person whose signature appears above, PERSONALLY AND KNOWN 
TO ME AND ACKNOWLEDGED, that signed the foregoing Affidavit for the purposes therein 
stated. 

Subscribed and sworn to me this _______ day of _________ , 20 . 
My Commission expires , 20_. 

(Notary Public) 
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Exhibit H 

FINAL RECEIPT OF PAYMENT AND RELEASE 

KNOW ALL PERSONS BY THESE PRESENTS, THAT: 

hereinafter called "Subcontractor'' who heretofore entered into a Subcontract with 

____________________ , hereinafter called "Contractor'', for the 
performance of work and/or the furnishing of material for the construction of a project entitled: 

(Project Title and Project Number) 

for the City of Columbia, Missouri, hereinafter called "Owner'', which said Subcontract is by this 
reference incorporated herein, in consideration of such final payment by Contractor, DOES 
HEREBY: 

1. ACKNOWLEDGE that they have been paid in full all sums due them for 
everything done by them, or done by their subcontractors, material vendors, 
equipment and fixture suppliers, agents and employees, or otherwise in 
performance of the work called for by the aforesaid Contract and all modifications 
or extras or additions thereto, for the construction of said project or otherwise. 

2. RELEASE and fully, finally, and forever discharge Contractor and the Owner of 
and from any and all suits and actions, claims and demands of whatsoever kind 
or character arising out of or in any manner related to anything and everything 
done or omitted by Subcontractor, its agents and employees, in the performance 
of or connected with its/their performance of said work, or otherwise. 

3. REPRESENT that all of its employees, subcontractors, material vendors, 
equipment and fixture suppliers and everyone else has been paid in full all sums 
due them, or any of them, in connection with performance of said work, or 
anything done or omitted by them or any of them in connection with the 
construction of said improvements, or otherwise. 

DATED, this ______ day of __________ , 20 ___ _ 

Name of Subcontractor 

Typed or Printed Name 

Signature 

Title 
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EXHIBIT I 

Missouri 
Division of .Labor Standarcls 

WAGE AND HOUR SECTION 

JEREMIAH W. (JAY) NIXON, Governor 

Annual Wage Order No. 23 
Section 010 

BOONE COUNTY 

In accordance with Section 290.262 RSMo 2000, within thirty (30) days after a certified copy of this 
Annual Wage Order has been filed with the Secretary of State as indicated below, any person who may 
be affected by this Annual Wage Order may object by filing an objection in triplicate with the Labor and 
Industrial Relations Commission, P.O. Box 599, Jefferson City, MO 65102-0599. Such objections must 
set forth in writing the specific grounds of objection. Each objection shall certify that a copy has been 
furnished to the Division of Labor Standards, P.O. Box 449, Jefferson City, MO 65102-0449 pursuant to 
8 CSR 20-5.010(1). A certified copy of the Annuai Wage Order has been filed with the Secretary of 
State of Missouri. 

Qriginal_S_igned bv ····---
John E. Lindsey, Director 

Division of Labor Standards 

This Is A True And Accurate Copy Which Was Filed With The Secretary of State: iVl:1reh IO. 20H, 

Last Date Objections May Be Filed: April 11, 201.6-

Prepared by Missouri Department of Labor and Industrial Relations 



Building Construc!ion Rates fur 
BOONE County 

OCCUPATIONJ'.L TITLE 

REPU\CEMENT Pi\GE Section 010 

Total Fringe Benefits 
Increase Ra:es Schedu'e Schedule 

•• Date of l I ii~'.~ -, ~~~~- ·1 Ho klay ., 

~~~=i~~:k~~orker (H & F) ln_s_l_•la_t_or ____ · __ _,___
7
_
1
_
1
_
6

_ l _ _l-=~~EJE -·5
7
0· - r· $

28
_
33 

Brickia er arid Stone Mason $:Z9.2'3 59 $16 91 
Carpenter 6/16 $2516 60 15 $16.10 
Cement Mason -·--·····-·······-·······--···------ ----- +----,,$"""27,,-55 -9-- 3 s12·20····--·-······· 
Communication Tecrmic;an 
E lectric1an (ins ;de vweman) · · · 

E[~(;!J:i(;_l<_l_fl_(Ou_t~.1.<Je-Line Constru<:\it?!!\~!r:''.~.man) 

.. ············-------------!··-····-·---·········· 

First Semi-Skilleci' 
Second Semi-Skilled 

Lather 
Linoleum Layer and Cutter 
Marble Mason 
Marble Finishcr 
Mllwright 
Operatin~ Enoineer 

Group I 
Group II 
Grouii11i 

-.. Qroup11E.~ .. -. 
Group IV 

Grotp.V ---·-
Painter 
Pile Driver 
PTpeFffter 
Plasterer 
Plumber · 

···--··---

6116 

6/16 
6/16 
6/lf3 
6116 
6/16 
6/16 
6/16 
7115' 

Fringe Benefit Percentage ,s of the Basic ~1ourly Rate 

'"Annual lr,cremental Increase 

a 

b 

. ~:== ~E:i~ ~~ Ji --~=- _- 4~ J= --·: ~s~~2;: ;~~~: --·-··· 
$36.45 43 45 $5.25 + 36% 
$28.13 43 45 $5.25 + 36% 
$46.04 26 54 $31.645 
$26 87 122 76 .. . .. $11 78 

. _128.4.1_. 11 3 ___ $_24 04 --------, 

$22.36 42 44 $13.19 
$2436 42 44 $13.19 
sz3j5 42 44 $13.19 

USE CARPENTER RA TE 
$25.04 60 15 
$21.66 124 74 
$14 14 124 74 
$26.16 60 15 

$28 86 86 66 $24 98 
$28 86 86 66 $24.98 
$27.61 85 66 $24.98 .. 
$28.86 85 ·· ~ ----·-=s2-4-_9""'a,_...·------1 

$26.63 . 86 66 $24.98 
86 . 66 . .... ... . $24.98 

·., 7 . $11.78 

·-""""'C:":.:--t=~-_1§". ·-- ·-,.-....... _ .... ,$16.10 __ , ...... , __ _ 
69 $25.93 

$?6.09 5 $12.2:i ~8.00 ~ ~-5-.9-3 _____ _ 

4 . $14.87 
23 $17.04 
19 $19.45 
74 $14.38 
74 $14.38 
74 $1268 
74 $9.08 

1:1s 



Building Construction Rates for 
BOONE County Footnotes 

REPLACEMENT PAGE 

Over-

Section 010 

OCCUPATIONAL TITLE *• Date of 
Increase 

·sas1c 
Hourly 
Rates 

Time Holiday Total Fringe Benefits 
Schedule Schedule 

--· ---·- -···----~---------
~-----•«--=··•«-.q .. -.-.. ------·-· ·-------- -------············---~---

------·-·--,·---········-----··"'· 

•·••••••·--.u .. - ---~., .. - ... ~-, -····v···-------vv~,-,-----1------1-----·- ·------·-----·--·--
---····+-----+-----+----------------·-

'-----------·- --· 

• Welders receive rate prescribed for the occupational title performing operation to which welding is incidental. 

Use Building Construction Rates on Building construction in accordance with the classifications of construction 
work established in 8 CSR 30-3.040(2). 

Use Heavy Construction Rates on Highway and Heavy construction in accordance with the classifications of 
construction work established in 8 CSR 30-3.040(3). 

a - Vacation: Employees over 5 years - 8%; Employees under 5 years - 6% 
.. b - All work over $7 Mil. Total Mech. Contract - $38 00, Fringes - $26.93 

All work under $7 Mil. Total Mech. Contract - $36.66, Fringes - $21.49 
c - Vacation: Employees after 1 year - 2%; Employees after 2 years - 4%; Employees after 10 years - 6% 

.. Annual Incremental Increase 1'-i\NU/,L W/1GE ORDER NO. 23 /i16 



REPLACEMENT PAGE 
BOONE COUNTY 

BUILDING CONSTRUCTION - OVERTIME SCHEDULE 

FED: Minimum requirement per Fair Labor Standards Act means time and one-half (1 Ya) shall be paid for all work in 
excess of forty (40) hours per work week. 

NO. 9: Means the regular workday starting time of 8:00 a.m. (and resulting quitting time of 4:30 p.m.) may be moved 
for..vard to 6:00 a.m. or delayed one hour to 9:00 a.m. All work performed in excess of the regular work day and on 
Saturday shall be compensated at one and one-half (1 %) times the regular pay. In the event time is lost during the work 
week due to weather conditions, the Employer may schedule work on the following Saturday at straight time. All work 
accomplished on Sunday and holidays shall be compensated for at double the regular rate of wages. The work week 
shall be Monday through Friday, except for midweek holidays. 

NO. 11: Means eight (8) hours shall constitute a day's work, with the starting time to be established between 6:00 a.m. 
and 8:00 a.m. from Monday to Friday. Time and one-half (1%) shall be paid for first two (2) hours of overtime Monday 
through Friday and the first eight (8) hours on Saturday. All other overtime hours Monday through Saturday shall be paid 
at double (2) time rate. Double {2) time shall be paid for all time on Sunday and recognized holidays or the days 
observed in lieu of these holidays. 

NO. 12: Means the work week shall commence on Monday at 12:01 a.m. and shall continue through the following 
Friday, inclusive of each week. All work performed by employees anywhere in excess of forty (40) hours in one (1) work 
week, shall be paid for at the rate of one and one-half (1 'h) times the regular hourly wage scale. All work performed 
within the regular working hours which shall consist of a ten (10) hour work day except in emergency situations. 
Overtime work and Saturday work shall be paid at one and one-half (1'h) times the regular hourly rate. Work on 
recognized holidays and Sundays shall be paid at two (2) times the regular hourly rate. 

NO. 18: Means the regular work day shall be eight (8) hours. Working hours are from six (6) hours before Noon (12:00) 
to six {6) hours after Noon (12 00). The regular work week shall be forty (40) hours, beginning between 6:00 a.m. and 
12:00 Noon on Monday and ending between 1:00 p.m. and 6:00 p.m. on Friday. Saturday will be paid at time and one
half (1;/,). Sunday and Holidays shall be paid at double (2) time. Saturday can be a make-up day if the weather has 
forced a day off, but only in the week of the day being lost. Any time before six (6) hours before Noon or six (6) hours 
after Noon will be paid at time and one-half (1 %). 

NO. 22: Means a regular work week of forty (40) hours will start on Monday and end on Friday. The regular work day 
shall be either eight (8) or ten (10) hours. If a crew is prevented from working forty (40) hours Monday through Friday, or 
any part thereof by reason of inclement weather, Saturday or any part thereof may be worked as a make-up day at the 
straight time rate. Employees who are part of a regular crew on a make-up day, notwithstanding the fact that they may 
not have been employed the entire week, shall work Saturday at the straight time rate. A workday is to begin between 
6:00 a.m. and 9:00 a.m. However, the project starting time may be advanced or delayed if mutually agreed to by the 
interest parties. For all time worked on recognized holidays, or days observed as such, double (2) time shall be paid. 

NO. 26: Means that the regular working day shall consist of eight (8) hours worked between 6:00 a.m., and 5:00 p.m., 
five (5) days per week, Monday to Friday, inclusive. Hours of work at each jobsite shall be those established by the 
general contractor and worked by the majority of trades. (The above working hours may be changed by mutual 
agreement). Work performed on Construction Work on Saturdays, Sundays and before and after the regular working day 
on Monday to Friday, inclusive, shall be classified as overtime, and paid for at double (2) the rate of single time. The 
employer may establish hours worked on a jobsite for a four (4) ten (10) hour day work week at straight time pay for 
construction work; the regular working day shall consist of ten (10) hours worked consecutively, between 6:00 a.m. and 
6:00 p.m, four (4) days per week, Monday to Thursday, inclusive. Any work performed on Friday, Saturday, Sunday and 
holidays, and before and after the regular working day on Monday to Thursday where a four (4) ten (10) hour day 
workweek has been established, will be paid at two times (2) the single time rate of pay. The rate of pay for all work 
performed on holidays shall be at two times (2) the single time rate of pay. 

ANNUAL WAGE ORDER NO. 23 hige I of 6 



REPLACEMENT PAGE 
BOONE COUNTY 

BUILDING CONSTRUCTION - OVERTIME SCHEDULE 

NO. 28: Means a regular workday shall consist of eight (8) hours between 7:00 a.m. and 5:30 p.m., with at least a thirty 
(30) minute period to be taken for lunch. Five (5) days a week, Monday through Friday inclusive, shall constitute a work 
week. The Employer has the option for a workday/workweek of four (4) ten (10) hour days (4-10's) provided: 

-The project must be for a minimum of four (4) consecutive days. 
-Starting time may be within one (1) hour either side of 8:00 a.m. 
-Work week must begin on either a Monday or Tuesday: If a holiday falls within that week it shall be a 
consecutive work day. (Alternate: If a holiday falls in the middle of a week, then the regular eight (8) hour 
schedule may be implemented). 
-Any time worked in excess of any ten (10) hour work day (in a 4-10 hour work week) shall be at the appropriate 
overtime rate. 

All work outside of the regular working hours as provided, Monday through Saturday, shall be paid at one & one-half (1 Y,) 
times the employee's regular rate of pay. All work performed from 12:00 a.m. Sunday through 8:00 a.m. Monday and 
recognized holidays shall be paid at double (2) the straight time hourly rate of pay. Should employees work in excess of 
twelve (12) consecutive hours they shall be paid double time (2X) for all time after twelve (12) hours. Shift work 
performed between the hours of 4:30 p.m. and 12:30 a.m. (second shift) shall receive eight (8) hours pay at the regular 
hourly rate of pay plus ten (10%) percent for seven and one-half (?Yi) hours work. Shift work performed between the 
hours of 12:30 a.m. and 8:00 a.m. (third shift) shall receive eight (8) hours pay at the regular hourly rate of pay plus fifteen 
(15%) percent for seven (7) hours work. A lunch period of thirty (30) minutes shall be allowed on each shift. All overtime 
work required after the completion of a regular shift shall be paid at one and one-half (1 Y.) times the shift hourly rate. 

NO. 33: Means the standard work day and week shall be eight (8) consecutive hours of work between the hours of 6:00 
a.m. and 6:00 p.m .. excluding the lunch period Monday through Friday, or shall conform to the practice on the job site. 
Four (4) days at ten (10) hours a day may be worked at straight time, Monday through Friday and need not be 
consecutive. All overtime, except for Sundays and holidays shall be at the rate of time and one-half (1 Y.). Overtime 
worked on Sundays and holidays shall be at double (2) time. 

NO. 40: Means the regular working week shall consist of five (5) consecutive (8) hour days' labor on the job beginning 
with Monday and ending with Friday of each week. Four (4) 10-hour days may constitute the regular work week. The 
regular working day shall consist of eight (8) hours labor on the job beginning as early as 6:00 a.m. and ending as late as 
5:30 p.m. All full or part time labor performed during such hours shall be recognized as regular working hours and paid 
for at the regular hourly rate. All hours worked on Saturday and all hours worked in excess of eight (8) hours but not 
more than twelve (12) hours during the regular working week shall be paid for at time and one-half (1 Ya) the regular 
hourly rate. All hours worked on Sundays and holidays and all hours worked in excess of twelve (12) hours during the 
regular working day shall be paid at two (2) times the regular hourly rate. In the event of rain, snow, cold or 
excessively windy weather on a regular working day, Saturday may be designated as a "make-up" day. Saturday may 
also be designated as a "make-up" day, for an employee who has missed a day of work for personal or other reasons. 
Pay for "make-up" days shall be at regular rates. 
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BUILDING CONSTRUCTION - OVERTIME SCHEDULE 

NO. 42: Means eight (8) hours between the hours of 8:00 a.rn. and 4:30 p.m. shall constitute a work day. The starting 
time may be advanced one (1) or two (2) hours Employees shall have a lunch period of thirty (30) minutes. The 
Employer may provide a lunch period of one (1) hour, and in that event, the workday shall commence at 8:00 a.m. and 
end at 5:00 p.m. The workweek shall commence at 8:00 a m. on Monday and shall end at 4:30 pm. on Friday (or 5:00 
p.m. on Friday if the Employer grants a lunch period of one (1) hour), or as adjusted by starting time change as stated 
above. All work performed before 8:00 a.m. and after 4:30 p.m. (or 5:00 p.m. where one (1) hour lunch is granted for 
lunch) or as adjusted by starting time change as stated above or on Saturday, except as herein provided, shall be 
compensated at one and one-half (1 Yi) times the regular hourly rate of pay for the work performed. All work performed 
on Sunday and on recognized holidays shall be compensated at double (2) the regular hourly rate of pay for the work 
performed. When working a five 8-hour day schedule and an Employer is prevented from working forty (40) hours, 
Monday through Friday, or any part thereof by reason of inclement weather (rain or mud), Saturday or any part thereof 
may be worked as a make-up day at the straight time rate. The Employer shall have the option of working five eight 
(8) hour days or four ten (10) hour days Monday through Friday. If an Employer elects to work five (5) eight (8) hour 
days during any work week, hours worked more than eight (8) per day or forty (40) hours per week shall be paid at 
time and one-half (1 Y.) the hourly rate Monday through Friday. If an Employer elects to work four (4) ten (10) hour 
days in any week, work performed more than ten (10) hours per day or forty (40) hours per week shall be paid at time 
and one-half (1Yi) the hourly rate Monday through Friday. If an Employer is working ten (10) hour days and loses a 
day due to inclement weather, they may work ten (10) hours Friday at straight time. All hours worked over the forty 
(40) hours Monday through Friday will be paid at time and one-half (1 Yi) overtime rate. Overtime shall be computed at 
half-hour intervals. Shift Work: Two (2) or three (3) shifts shall be permitted, provided such shifts are scheduled for a 
minimum of three (3) consecutive days. The second shift shall begin at 4:30 p.m. and end at 12:30 a.m. with one-half 
(1/2) hour for lunch between 7:30 p.m. and 9:00 p.m. and shall received eighty (8) hours' pay. The third shift shall begin 
at 12:30 a.m. and end at 8:00 a.rn. with one-half (1i2) hour for iunci-1 between 3:30 a.m. and 5:00 a.m. and shaii received 
(8) hour's; pay. There shall be at least one (1) foreman on each shift on jobs where more than one shift is employed, 
provided that there are two (2) or more employees on second and on the third shifts. All shifts shall arrange to 
interchange working hours at the end of each week. When three shifts are used, the applicable rate must be paid from 
Saturday at 8:00 a.m. until the following Monday at 8:00 a.m. When three shifts are employed, the second and third 
shifts shall contain at least one-half (1/2) as many employees as the first shift. 

NO. 43: Eight (8) hours shall constitute a work day between the hours of 7:00 a.m. and 4:30 p.m. Forty (40) hours 
within five (5) days, Monday through Friday inclusive, shall constitute the work week. Work performed in the 9th and 
10th hour, Monday through Friday, shall be paid at time and one-ha if (1 Yi) the regular straight time rate of pay. 
Contractor has the option to pay two (2) hours per day at the time and one-half (1'Y:,) the regular straight time rate of 
pay between the hours of 6:00 a.m. and 5:30 p.m., Monday through Friday. Work performed outside the regularly 
scheduled working hours and on Saturdays, Sundays and recognized legal holidays, or days celebrated as such, shall 
be paid for at the rate of double (2) time. 

NO. 55: Means tile regular work day shall be eight (8) hours between 6:00 a.m. and 4:30 p.m. The first two (2) hours of 
work performed in excess of the eight (8) hour work day, Monday through Friday, and the first ten ( 10) hours of work on 
Saturday, shall be paid at one & one-half (1Yi) times the straight time rate. All work performed on Sunday, observed 
holidays and in excess of ten (10) hours a day, Monday through Saturday, shall be paid at double (2) the straight time 
rate. 
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BUILDING CONSTRUCTION - OVERTIME SCHEDULE 

NO. 57: Means eight (8) hours per day shall constitute a day's work and forty (40) hours per week, Monday through 
Friday, shall constitute a week's work. The regular starting time shall be 8:00 a.m. If a second or third shift is used, 
the regular starting time of the second shift shall be 4:30 p.m. and the regular starting period for the third shift shall be 
12:30 a.m. These times may be adjusted by the employer. The day shift shall work a regular eight (8) hours shift as 
outlined above. Employees working a second shift shall receive an additional $0.25 above the regular hourly rate and 
perform seven and one-half (7!/:,) hours work for eight (8) hours pay. Third shift employees shall be paid an additional 
$0.50 above the regular hourly rate and work seven (7) hours for eight (8) hours pay. When circumstances warrant, the 
Employer may change the regular workweek to four (4) ten-hour days at the regular time rate of pay. All time worked 
before and after the established workday of eight (8) hours, Monday through Friday, and all time worked on Saturday 
shall be paid at the rate of time and one-half (1 Y,) except in cases where work is part of an employee's regular Friday 
shift. All time worked on Sunday and recognized holidays shall be paid at the double (2) time rate of pay except in 
cases where work is part of an employee's previous day's shift. For all overtime hours worked $27.04 of the fringe 
benefits portion of the prevailing wage shall be paid at the same overtime rate at which the cash portion of the 
prevailing wage is to be paid. The remaining $1.29 of the fringe benefit portion of the prevailing wage may be paid at 
straight time. 

NO. 59: Means that except as herein provided, eight (8) hours a day shall constitute a standard work day, and forty (40) 
hours per week shall constitute a week's work. All time worked outside of the standard eight (8) hour work day and on 
Saturday shall be classified as overtime and paid the rate of time and one-half (1 %). All time worked on Sunday and 
holidays shall be classified as overtime and paid at the rate of double (2) time. The Employer has the option of working 
either five (5) eight hour days or four (4) ten hour days to constitute a normal forty (40) hour work week. When the four 
(4) ten-hour work week is in effect, the standard work day shall be consecutive ten (10) hour periods between the hours 
of 6:30 a.m. and 6:30 pm. Forty (40) hours per week shall constitute a week's work, Monday through Thursday, 
inclusive. In the event the job is down for any reason beyond the Employer's control, then Friday and/or Saturday may, at 
the option of the Employer, be worked as a make-up day: straight time not to exceed ten (10) hours or forty (40) hours 
per week. When the five day eight (8) hour work week is in effect, forty (40) hours per week shall constitute a week's 
work, Monday through Friday, inclusive. In the event the job is down for any reason beyond the Employer's control, then 
Saturday may, at the option of the Employer, be worked as a make-up day; straight time not to exceed eight (8) hours or 
forty (40) hours per week. The regular starting time (and resulting quitting time) may be moved to 6:00 a.m. or delayed to 
9:00 a.m. Make-up days shall not be utilized for days lost due to holidays. 

NO. 60: Means the Employer shall have the option of working five 8-hour days or four 10-hour days Monday through 
Friday. If an Employer elects to work five 8-hour days during any work week, hours worked more than eight (8) per day 
or forty (40) per week shall be paid at time and one-half (1 Ya) the hourly wage rate plus fringe benefits Monday through 
Friday. SATURDAY MAKE-UP DAY: If an Employer is prevented from working forty (40) hours, Monday through Friday, 
or any part thereof by reason of inclement weather (rain or mud), Saturday or any part thereof may be worked as a make
up day at the straight time rate. It is agreed by the parties that the make-up day is not to be used to make up time lost 
due to recognized holidays. If an Employer elects to work four 10-hour days, between the hours of 6:30 a.rn. and 6:30 
p.m. in any week, work performed more than ten (10) hours per day or forty (40) hours per week shall be paid at time and 
one half (1 Y,) the hourly wage rate plus fringe benefits Monday through Friday. If an Employer is working 10-hour days 
and loses a day due to inclement weather, the Employer may work ten (10) hours on Friday at straight time. All hours 
worked over the forty (40) hours Monday through Friday will be paid at time and one-half (1 Yz) the hourly wage rate plus 
fringe benefits. All Millwright work performed in excess of the regular work day and on Saturday shall be compensated 
for at time and one-half (1%) the regular Millwright hourly wage rate plus fringe benefits. The regular work day starting at 
8:00 a.m. (and resulting quitting time of 4:30 p.m.) may be moved forward to 6:00 a.m. or delayed one (1) hour to 9:00 
a.m. All work accomplished on Sundays and recognized holidays, or days observed as recognized holidays, shall be 
compensated for at double (2) the regular hourly rnte of wages plus fringe benefits. NOTE: All overtime is computed on 
the hourly wage rate plus an amount equal to the fringe benefits. 
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BUILDING CONSTRUCTION - OVERTIME SCHEDULE 

NO. 86: The regular workday shall consist of eight (8) consecutive hours, exclusive of a thirty (30) minute lunch period, 
with pay at the straight time rate with all hours in excess of eight (8) hours in any one day to be paid at the applicable 
overtime rate at time and one-half (1%). The regular workday shall begin between the hours of 6:00 a.m. and 8:00 a.m. 
The Employer may have the option to schedule the work week from Monday through Thursday at ten (10} hours per day 
at the straight time rate of pay with all hours in excess of ten (10) hours in any one day to be paid at the applicable 
overtime rate at time and one-half (1 %). If the Employer elects to work from Monday through Thursday and is stopped 
due to inclem~nt weather, holiday or other conditions beyond the control of the Employer, they shall have the option to 
work Friday at the straight time rate of pay to complete the forty (40) hours for the workweek. All overtime work 
performed on Monday through Saturday shall be paid at time and one-half (1%) the hourly rate. Fringe benefits shall be 
paid at the one and one half the hourly rate. All work performed on Sundays and recognized holidays shall be paid at 
double (2) the hourly rate. Fringe benefits shall be paid at double the hourly rate. Shifts may be established when 
considered necessary by the Employer. Shift hours and rates will be as follows. If shifts are established, work on the 
First Shift will begin between 6:00 a.m. and 9:00 a.m. and consist of eight (8) hours of work plus one-half hour unpaid 
lunch. Hours worked during the first shift will be paid at the straight time rate of pay. The second shift shall start eight 
hours after the start of the first shift and consist of eight (8) hours of work plus one-half hour unpaid lunch. Work on the 
second shift will begin between 2:00 p.m. and 5:00 p.m. and be paid the straight time rate plus $2.50 per hour. The third 
shift shall start eight hours after the start of the second shift and consist of eight (8) hours plus one-half hour unpaid 
lunch. Work on the third shift will begin between 10:00 p.m. and 1 :OO a.m. and be paid the straight time rate plus $3.50 
per hour. The additional amounts that are to be paid are only applicable when working shifts. Shifts that begin on 
Saturday morning through those shifts which end on Sunday morning will be paid at time and one-half these rates. Shifts 
that begin on Sunday morning through those shifts which end on Monday morning will be paid at double time these rates. 

NO. 91: ~Aeans eight (8) hours shall constitute a day's vvork commencing at 7:00 a.m. and ending at 3:30 p.m., a!lo\ving 
one-half (%) hour for lunch. The option exists for the Employer to use a flexible starting time between the hours of 6:00 
a.m. and 9:00 a.m. The regular workweek shall consist of forty (40) hours of five (5) workdays, Monday through Friday. 
The workweek may consist of four (4) ten (10) hour days from Monday through Thursday, with Friday as a make-up day. 
If the make-up day is a holiday, the employee shall be paid at the double (2) time rate. The employees shall be paid time 
and one-haff (1 Yz) for work performed on Saturdays, before the regular starting time or after the regular quitting time or 
over eight (8) hours per work day (unless working a 10-hour work day, then time and one-half (1%) is paid for work 
performed over ten (10) hours a day) or over forty (40) hours per work week. Work performed on Sundays and 
recognized holidays shall be paid at the double (2) time rate of pay. SHIFT WORK: When it is necessary for the project 
to operate in shifts, there will be three (3) eight (8) hour shifts commencing at 8:00 a.m. Shift work must continue for a 
period of not less than three (3) consecutive work days, two (2) days which must be regular work days (Monday through 
Friday). In the event the second or third shift of any regular work day shall fall into a Saturday or a holiday, such 
extension into a Saturday or holiday shall be considered as part of the previous workday and employees shall be paid at 
the regular shift rate. The first day shift shall work a regular eight (8) hour day at regular rates. The second shift shall be 
eight (8) hours regular time pay plus $2.50 per hour premium for eight (8) hours work. Third shift will be for eight (8) 
hours regular time pay plus $3.00 per hour premium for eight (8) hours work. 

NO. 94: Means eight (8) hours shall constitute a day's work between the hours of 8:00 a.m. and 5:00 p.m. The regular 
workday starting time of 8:00 a.m. (and resulting quitting time of 4:30 p.m.) may be moved forward to 6:00 a.m. or 
delayed one (1) hour to 9:00 a.m. All work performed in excess of the regular work day and on Saturday shall be 
compensated at one and one-half (11h) times the regular pay. In the event time is lost during the work week due to 
weather conditions, the Employer may schedule work on the following Saturday at straight time. All work accomplished 
on Sunday and holidays shall be compensated at double the regular rate of wages. 
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NO. 101: Means that except as provided below, eight (8) hours a day shall constitute a standard work day, and forty (40) 
hours per week shall constitute a week's work, which shall begin on Monday and end on Friday. All time worked outside of 
the standard work day and on Saturday shall be classified as overtime and paid the rate of time and one-half (1 Y,) (except 
as herein provided). All time worked on Sunday and recognized holidays sha:I be classif;ed as overtime and paid at the 
rate of double (2) time. The regular starting time of 8:00 a.m. (and resulting quitting time of 4:30 p.m.) may be moved 
forward to 6:00 a.m. or delayed one (1) hour to 9:00 a.m. The Employer has the option of working either five (5) eight-hour 
days or four (4) ten-hour days to constitute a normal forty (40) hour work week. When a four (4) ten-hour day work week is 
in effect, the standard work day shall be consecutive ten (10i hour perioc!s between the hours of 6:30 a.m and 6:30 p.m 
Forty (40) hours per week shall constitute a week's work Monday tt1rough Thursday, inclusive. In the event the job is down 
for any reason beyond the Employer's control, then Friday and/or Saturday may, at the option of the Employer, be worked 
as a make-up day; straight time not to exceed ten (10) hours per day or forty (40) hours per week. Starting time will be 
designated by the employer. When the five (5) day eight (8) hour work week is in effect, forty (40) hours per week shall 
constitute a week's work, Monday through Friday, inclusive. In the event the job is down for any reason beyond the 
Employer's control, then Saturday may. at the option of the Employer, be worked as a make-up day; straight time not to 
exceed eight (8) hours per day or forty (40) hours per week. Make-up days shall not be utilized for days lost due to 
holidays. 

NO. 122: Means the regular workday shall be (8) hours. The regular work week shall be forty (40) hours, beginning 6:00 
a.m. on Monday and ending 6:00 p.m. on Friday. Saturday will be time and one-half (1Y,). Sunday and Holidays shall be 
double (2) time. Saturday can be a make-up day if weather has forced a day off. 

NO. 124: Means eight (8) hours shall constitute a day's work on all classes of work between the hours of 6:00 a.m. and 
5:30 p.m., Monday through Friday. The pay for time worked during these hours shall be at the regular wage rate. The 
regular workweek shall be Monday through Friday. Employment from 4:30 p,m. to 12:00 midnight. Monday through 
Friday, shall be paid for at one and one-half (1 Y:,) times tile regular hourly rate. From '12:00 midnight until 8:00 a.m. on 
any day shall be paid for at twice the regular hourly rote. All time worked on Sundays and the recognized holidays shall 
be paid at the rate of double (2) time. It is understood that forty (40) hours shall constitute a regular workweek, (5-8's) 
Sunday Midnight through Friday Midnight, understanding anything over eight (8) hours is one and one-half (1Yi) times the 
hourly wage rate. 
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BOONE COUNTY 
HOLIDAY SCHEDULE - BUILDING CONSTRUCTION 

NO. 3: All work done on New Year's Day, Decoration Day, July 4th, Labor Day, Veteran's Day, Thanksgiving and 
Christmas shall be compensated at the double (2) time rate of pay. When any of these holidays fail on a Sunday, 
the following Monday shall be observed. 

NO. 4: All work done on New Year's Day, Memorial Day, Independence Day, Labor Day, Thanksgiving and 
Christmas Day shall be paid at the double time rate of pay. If any of the above holidays fall on Sunday, Monday will 
be observed as the recognized holiday. If any of the above holidays fall on Saturday, Friday will be observed as the 
recognized holiday and holidays falling on Sunday will be observed on the following Monday. 

NO. 5: All work that shall be done on New Year's Day, Memorial Day, Independence Day, Labor Day, Veteran's 
Day, Thanksgiving Day, and Christmas Day shall be paid twice the amount of his or her regular hourly wage rate 
for each hour of fraction thereof worked on any such day . 

NO. 7: The following days are assigned days and are recognized as holidays: New Year's Day, Memorial Day, 
Independence Day, Labor Day, Veteran's Day, Thanksgiving Day, and Christmas Day. If a holiday falls on a 
Sunday, it shall be observed on the following Monday. If a holiday falls on a Saturday, it shall be observed on the 
preceding Friday. No work shall be performed on Labor Day except in case of jeopardy to work under construction. 
This is applied to protect Labor Day. When a holiday falls during the normal workweek, Monday through Friday, it 
shall be counted as eight (8) hours toward the forty (40) hour week. However, no reimbursement for these eight (8) 
hours is to be paid to the workman unless worked. If workman are required to work the above enumerated holidays 
or days observed as such, or on Sunday, they shall receive double (2) the regular rate of pay for such work. 

NO. 8: All work performed on New Year's Day, Memorial Day, Independence Day, Labor Day, Veteran's Day, 
Thanksgiving Day, and Christmas Day, Oi the days observed in lieu of these holidays 1 shall be paid at the double 
time rate of pay. 

NO. 15: All work accomplished on the recognized holidays of New Year's Day, Decoration Day (Memorial Day), 
Independence Day (Fourth of July), Labor Day, Veteran's Day, Thanksgiving Day and Christmas Day, or days 
observed as these named holidays, shall be compensated for at double (2) the regular hourly rate of wages plus 
fringe benefits. If a holiday falls on Saturday, it sha!I be observed on the preceding Friday. If a holiday falls on a 
Sunday, it shall be observed on the following Monday. No work shall be performed on Labor Day, Christmas Day, 
Decoration Day or Independence Day except to preserve life or property. 

NO. 19: All work done on New Year's Day, Memorial Day, July 4th, Labor Day, Thanksgiving Day, and Christmas 
Day shall be paid at the double time rate of pay. The employee may take off Friday following Thanksgiving Day. 
However, the employee shall notify his or her Foreman, General Foreman or Superintendent on the Wednesday 
preceding Thanksgiving Day. When one of the above holidays fails on Sunday, the following Monday shall be 
considered a holiday and all work performed on either day shall be at the double (2) time rate. When one of the 
holidays falls on Saturday, the preceding Friday shall be considered a holiday and all work performed on either day 
shall be at the double (2) time rate. 

NO. 23: All work done on New Year's Day, Memorial Day, Independence Day, Labor Day, Veteran's Day, 
Thanksgiving Day, Christmas Day and Sundays shall be recognized ho!idays and shall be paid at the double time 
rate of pay. When a holiday falls on Sunday, the following Monday shall be considered a holiday. When a holiday 
falls on Saturday, Friday is recognized as a holiday. 

NO. 44: Ail work done on New Year's Day, Decoration Day, Independence Day, Labor Day, Veteran's Day, 
Thanksgiving Day, and Christmas Day shall be paid at the double time rate of pay. If a holiday falls on a Sunday, it 
shall be observed on the Monday following. If a hoiiday fa!ls on a Saturday, it shall be observed on the proceeding 
Friday. No work shall be performed on these days except in emergency to protect life or property. All work 
performed on these t1olidays shall be compensated at double the regular hourly rate for the work performed. 
Overtime shall be computed at half-hour intervals. 

NO. 45: All work performed on New Year's Day, l'v1erno(cJI Day, Independence Day, Labor Day, Veteran's Day, 
Thanksgiving Day, the day after Thanksgiving, the day before Christmas, and Christmas Day, shall be paid at the 
double time rate of pay 
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BOONE COUNTY 
HOLIDAY SCHEDULE - BUILDING CONSTRUCTION 

NO. 54: All work performed on New Year's Day, Memorial Day, Independence Day, Labor Day, Veteran's Day, 
Thanksgiving Day, the Friday after Thanksgiving Day, and Christmas Day shall be paid at the double (2) time rate of 
pay. When a holiday falls on Saturday, it shall be observed on Friday. When a holiday falls on Sunday, it shall be 
observed on Monday. 

NO. 55: The following days are recognized as holidays: New Year's Day, Memorial Day, Independence Day, Labor 
Day, Thanksgiving Day and Christmas Day. If a holiday falls on a Sunday, it shall be observed on the following 
Monday. No work shall be performed on Labor Day except in case of jeopardy to work under construction. This rule 
is applied to protect Labor Day. When a holiday falls during the normal work week, Monday through Friday, it shall 
be counted as eight (8) hours toward the forty (40) hour week; however, no reimbursement for this eight (8) hours is 
to be paid the workmen unless worked. An Employer working a four (4) day, ten (10) hour schedule may use Friday 
as a make up day when an observed holiday occurs during the work week. Employees have the option to work that 
make up day. If workmen are required to work the above enumerated holidays, or days observed as such, they 
shall receive double (2) the regular rate of pay for such work. 

NO. 60: All work performed on New Year's Day, Armistice Day (Veteran's Day), Decoration Day (Memorial Day), 
Independence Day (Fourth of July), Thanksgiving Day and Christmas Day shall be paid at the double time rate of 
pay. No work shall be performed on Labor Day except when triple (3) time is paid. When a holiday' falls on 
Saturday, Friday will be observed as the holiday. When a holiday falls on Sunday, the following Monday shall be 
observed as the holiday. 

NO. 66: All work performed on Sundays and the following recognized holidays, or the days observed as such, of 
New Year's Day, Decoration Day, Fourth of July, Labor Day, Veteran's Day, Thanksgiving Day and Christmas Day, 
shall be paid at double (2) the hourly rate plus an amount equal to the hourly Total Indicated Fringe Benefits. 
Whenever any such holidays fall on a Sunday, the following Monday shall be observed as a holiday. 

NO. 69: All work performed on New Year's Day, Memorial Day, July Fourth, Labor Day, Veteran's Day, 
Thanksgiving Day or Christmas Day shall be compensated at double (2) their straight-time hourly rate of pay. Friday 
after Thanksgiving and the day before Christmas are also holidays, however, if the employer chooses to work the 
normal work hours on these days, the employee will be paid at straight -time rate of pay. If a holiday falls on a 
Saturday, the holiday will be observed on Saturday; if a holiday falls on a Sunday, the holiday will be observed on 
the following Monday. 

NO. 74: All work performed on New Year's Day, Memorial Day, Fourth of July, Labor Day, Veteran's Day, 
Thanksgiving Day and Christmas Day, shall be paid at double (2) time of the hourly rate of pay. In the event one of 
the above holiday's falls on Saturday, the holiday shall be celebrated on Saturday. If the holiday falls on Sunday, the 
holiday will be celebrated on Monday. 

NO. 76: The following days are recognized as holidays: New Years Day, Memorial Day, Independence Day, Labor 
Day, Veterans Day, Thanksgiving Day, and Christmas. No work of any pretense shall be performed on Charismas 
Day or Independence Day. Any work performed on the other holidays shall be paid for at least two (2) times the 
regular rate of pay. If a holiday falls on a Sunday, the following Monday will be observed. If a holiday falls on a 
Saturday, the preceding Friday will be observed. 

ANNU.A.L WAGE ORDER NO. 23 
Al;V023 0 ic RI hi.do,; 



Heavy Construction Rotes fer 
BOONE County 

REPLACEMENT PAGE Sccfon 010 

1
---------------0CCU~::;~~~~-TITLE • Date of -- 18i:~;fy ... -~~;~ - Holiday I TotGI Fringe Bene'1ts 

. Increase Rates Sc'1edule Schedt.let 

r~~~Zi~~7ouiside-Line Cor~-=~:ction\l.inemani-- ---~!.? .. '""-1~~~2~ 2
9
3 

~; 1--~~---'t-. 5-$,....;-~
6
-+-

1
0-3

0
--0-;0---; 

!Lneman Operator - $36.45 -~- 12 $5 25 + 36% I 
[L:ne~.J~ Tree Trimmer $24.15 32 31 $9.98 + 3% __ I 

Groundman $28 13 9 1 25 + 36% i 
Groundrnan - Tree Trimmer - I $1 i 84 ·- 32 31 .50 + 3%, ------ ···1 

Laborer 
Genera-: -La-~b-_-o-r-er______ 6/16 $27.96 2 

___ S_k_TP_.d_'=.abore: ____________ 
4 
__ 6_;_1_1_6_-+-_$_;_2_7_._96~:-~:::2~::~;

1:_= 
M1Hwr~ig_~h_i ________________________ _, __ 6_1_1_6 __ ,_$_3_0 __ 83 _____ L_-3 __ 
Q_pcrating Engineer 

$13.17 
$13.17 
$16.10 

Group I 6il6 5 $24.87 
Group II t---6-/1-6--1-~---1-----+--····s -i---------·--s2···4--_a··-7·--------------------------------

. $27:94 21 
$27.59 21 

Group Ill 6/16 $27.39 21 
$23.74 21 Group IV 6/16 5 $24.87 

mer-Driver 6/16 "R $24.87 
---

$23.74 21 
$30 83 23 PTie Driver -----------1-----,6,.-,/-c-16-=---t---=-=-=--=-=--ll----=-=---l-·-------:--:1~6 ---- $16.10 

10T~r-a=ff-ic-C~o-n-t-ro_l_S_e_rv-ice· Driver $9.045 -$26.415 28 
Truck Driver-Teamster 

Group_!-------------- 6/16 $,'9.2/=r=~c=t=iJ:==t==:J$[1~2[,.4~5c==] -G"rou-p II 6/16 $29.43 $12.45 
25 
25 21 

t--Gc----r_c_:.-:~p..,!_1! _______________ 
1
_------,6_!_16cc---_t---,,-$~-"0.,..'.--=4_2_-____ t-'I---_--,--------t---c----1--- . $12.45 ----· 

,__(_,r_O_Uf,_)_IV ______________ _.__ __ 6_!_16 _ _,'----$-2_9_.5_4_: _ .___ ---~---'-----$~1_2_.4_5 ___ __, 

25 ·----------
21 

25 21 

Use Heavy Construction Rales on Highway and Heavy construction in accordance with !he classifications of 
construction work established in 8 CSR 30-3.040(3). 

Use Build'ng Construction Rates on Building construction in accordance with the classifications of construction 
work established in 8 CSR 30-3 040(2). 

If a worker is performing work on a heavy construction project within an occt.pa,ional tiUe Iha: is not listed on the 
Heavy Construction Rate Sheet, use the rate for that occupational tit!e as shown on !he Building Construction Rate sheet. 
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OVERTIME SCHEDULE - HEAVY CONSTRUCTION 

FED: Minimum requirement per Fair Labor Standards Act means time and one-half (1 Yi) shall be paid for all work in 
excess of forty ( 40) hours per work week. 

NO. 2: Means a regular workweek shall be forty (40) hours and will start on Monday and end on Friday. The Employer 
shall have the option of working five 8-hour days or four 10-hour days Monday through Friday. If an Employer elects to 
work five 8-hour days during any workweek, hours worked more than eight (8) per day or 40 per week shall be paid at 
time and one-half the hourly rate Monday through Friday. If an Employer elects to work four 10-hour days in a week, 
work performed more than ten (10) hours per day or 40 hours per week shall be paid at time and one-half the hourly rate 
Monday through Friday. When working a five 8-hour day schedule and an Employer is prevented from working forty (40) 
hours Monday through Friday, or any part thereof, by reason of inclement weather, Saturday or any part thereof may be 
worked as a make-up day at the straight time rate. If an Employer is working a four 10-hour day schedule and loses a day 
due to inclement weather, he may work 10 hours Friday at straight time. All hours worked over the 40 hours Monday 
through Friday will be paid at 1 % overtime rate. A workday shift is to begin at the option of the Employer, between 6:00 
a.m. and not later than 9:00 a.m. However, the project starting time may be advanced or delayed if required. If workmen 
are required to work the enumerated holidays or days observed as such or Sundays, they shall receive double (2) the 
regular rate of pay for such work. Overtime shall be computed at one-half (1/2) hour intervals. Shift: The Contractor may 
elect to work one, two or three shifts on any work. When operating on more than one shift, the shifts shall be known as 
the day shift, swing shift, and graveyard shift as such terms are recognized in the industry. When two shifts are worked 
on any operation, the shifts will consist of eight (8) or ten (10) hours exclusive of lunchtime. When three shifts are worked 
the first day or day shift will consist of eight (8) hours exclusive of lunchtime. The second or swing shift shall consist of 
seven and one-half (7 1 /2) hours work for eight hours pay, exclusive of lunchtime, and the third or the graveyard shift shall 
consist of seven (7) hours work for eight (8) hours pay, exclusive of the lunchtime. All time in excess of normal shifts shall 
be considered overtime. Multiple shift (the two or three shift) operation will not be construed on the entire project if at 
anytime it is deemed advisable and necessary for the Employer to multiple shift a specific operation. However, no shift 
shall be started between midnight and six a.m. except the graveyard shift on a three-shift operation, or except in an 
unusual or emergency situation. If an Employer starts a shift between midnight and 6 a.m. except the graveyard shift on a 
three-shift operation, he shall reimburse all employees for the entire shift at the double time rate. Completion of the 
second shift on a two-shift operation or completion of the graveyard shift on a three-shift operation that carries over into 
Saturday morning, shall be at the straight time rate. Overtime shall be computed at ~ hour intervals. 

NO. 9: Eight (8) hours shall constitute a work day between the hours of 7:00 a.m. and 4:30 p.m. Forty (40) hours within 
five (5) days, Monday through Friday inclusive, shall constitute the work week. Work performed in the 9th and 10th hour, 
Monday through Friday, shall be paid at time and one-half (1 %) the regular straight time rate of pay. Contractor has the 
option to pay two (2) hours per day at the time and one-half (1 %) the regular straight time rate of pay between the hours of 
6:00 a.m. and 5:30 p.m., Monday through Friday. Worked performed in the first eight (8) hours on Saturday shall be paid 
at the rate of one and eight tenths (1.8) the regular straight time rate. Work performed outside these hours and on 
Sundays and recognized legal holidays, or days celebrated as such, shall be paid for at the rate of double (2) time. 

NO. 21: Means the regular workday for which employees shall be compensated at straight time hourly rate of pay shall, 
unless otherwise provided for, begin at 8:00 a.m. and end at 4:30 p.m. However, the project starting time may be 
advanced or delayed at the discretion of the Employer. At the discretion of the Employer, when working a five (5) day 
eight (8) hour schedule, Saturday may be used for a make-up day. If an Employer is prohibited from working on a 
holiday, that employer may work the following Saturday at the straight time rate. However, the Employer may have the 
option to schedule his work from Monday through Thursday at ten ('i 0) hours per day at the straight time rate of pay with 
all hours in excess of ten (10) hours in any one day to be paid at the applicable overtime rate. If the Employer elects to 
work from Monday through Thursday and is stopped due to circumstances beyond his control, he shall have the option to 
work Friday or Saturday at the straight time rate of pay to complete his forty (40) hours. If an Employer is prohibited from 
working on a holiday, that Employer may work the following Friday or Saturday at the straight time rate. Overtime will be 
at one and one-half (1Yi) times the regular rate. If workmen are required to work the enumerated holidays or days 
observed as such, or Sundays, they shall receive double (2) the regular rate of pay for such work. 
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OVERTIME SCHEDULE - HEAVY CONSTRUCTION 

NO. 23: Means the regular workweek shall start on Monday and end on Friday, except where the Employer elects to work 
Monday through Thursday, (10) hours per day. All work over ten (10) hours in a day or forty (40) hours in a week shall be 
at the overtime rate of one and one-half (11/z) times the regular hourly rate. The regular workday shall be either eight (8) or 
ten (10) hours. If a job can't work forty (40) hours Monday through Friday because of inclement weather or other 
conditions beyond the control of the Employer, Friday or Saturday may be worked as a make-up day at straight time (if 
working 4-10's). Saturday may be worked as a make-up day at straight time (if working 5-8's). An Employer, who is 
working a four (4) ten (10) hour day work schedule may use Friday as a make-up day when a workday is lost due to a 
holiday. A workday is to begin at the option of the Employer but not later than 11 :00 a.m. except when inclement weather. 
requirements of the owner or other conditions beyond the reasonable control of the Employer prevent work. Except as 
worked as a make-up day, time on Saturday shall be worked at one and one-half (11/z) times the regular rate. Work 
performed on Sunday shall be paid at two (2) times the regular rate. Work performed on recognized holidays or days 
observed as such, shall also be paid at the double (2) time rate of pay. For all overtime hours worked during the week or 
on Saturday $15.55 of the fringe benefits portion of the prevailing wage shall be paid at time and one-half (11/z). For all 
overtime hours worked on Sundays or recognized holidays $15.55 of the fringe benefits portion of the prevailing wage 
shall be paid double time. The remaining $.55 of the fringe benefit portion of the prevailing wage shall be paid at straight 
time. 

NO. 25: Means a regular work week of forty (40) hours, starting on Monday and ending on Friday. The regular work day 
shall be either eight (8) or ten (10) hours. If a crew is prevented from working forty (40) hours Monday through Friday, or any 
part thereof by reason of inclement weather, Saturday or any part thereof maybe worked as a make-up day at the straight 
time rate. Employees who are part of a regular crew on a make-up day, notwithstanding the fact that they may not have 
been employed the entire week, shall work Saturday at the straight time rate. A work day is to begin between 6:00 a.m. and 
9:00 a.m. However, the project starting time maybe advanced o, delayed if mutually agreed to by the interest parties. All 
hours worked on recognized holidays, or days observed as such, double (2) time shall be paid. 

NO. 28: Means a regular work week of forty (40) hours will start on Monday and end on Friday. The regular work day shall 
be either eight (8) or ten (10) hours. If a crew is prevented from working forty (40) hours Monday through Friday, or any part 
thereof by reason of inclement weather, Saturday or any part thereof may be worked as a make-up day at the straight time 
rate. Employees who are part of a regular crew on a make-up day, notwithstanding the fact that they may not have been 
employed the entire week, shall work Saturday at the straight time rate. A workday is to begin between 6:00 a.m. and 9:00 
a.m. However, ihe project starting time may be advanced or delayed if mutually agreed to by the interest parties. For all 
time worked on recognized holidays, or days observed as such, double (2) time shall be paid. 

NO. 32: Means the overtime rate shall be time and one-half the regular rate for work over forty (40) hours per week. 
Sundays and Holidays shall be paid at double the straight time rate. 
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HOLIDAY SCHEDULE - HEAVY CONSTRUCTION 

NO. 4: Al! work performed on New Year's Day, Memorial Day, Independence Day, Labor Day, Thanksgiving Day, 
Christmas Day, or observed as such, shall be paid at the double time rate of pay. When a Holiday falls on a Sunday, 
Monday shall be observed. No work shall be performed on Labor Day, except in case of jeopardy to life or property. 
This is applied to protect Labor Day. 

NO. 5: The fellowing days are recognized as holidays: New Year's Day, Memorial Day, Fourth of July, Labor Day, 
Thanksgiving Day and Christmas Day. If a holiday falls on a Sunday, it shall be observed on the following Monday. If a 
holiday falls on a Saturday, it shall be observed on the preceding Friday. No work shall be performed on Labor Day 
except in case of jeopardy to work under construction. This rule is applied to protect Labor Day. When a holiday falls 
during the normal work week, Monday through Friday, it shall be counted as eight (8) hours toward a forty (40) hour 
week; however, no reimbursement for this eight (8) hours is to be paid the workman unless worked. If workmen are 
required to work the above recognized holidays or days observed as such, or Sundays, they shall receive double (2) the 
regular rate of pay for such work. The above shall apply to the four 10's Monday through Friday work week. The ten (10) 
hours shall be applied to the forty (40) hour work week. 

NO. 12: All work performed on New Year's Day, Memorial Day, Fourth of July, Labor Day, Veteran's Day, Thanksgiving 
Day, Christmas Day, or days celebrated as such, shall be paid at the double time rate of pay. When one of the foregoing 
holidays falls on Sunday, it shall be celebrated on the following Monday. When one of the foregoing holidays falls on 
Saturday, it shall be celebrated on the Friday before the holiday. 

NO. 16: The following days are recognized as holidays: New Year's Day, Memorial Day, Fourth of July, Labor Day, 
Thanksgiving Day and Christmas Day. If a holiday falls on Sunday, it shall be observed on the following Monday. If a 
holiday falls on Saturday, it shall be observed on the preceding Friday. No work shall be performed on Labor Day except 
in case of jeopardy to work under construction. This rule is applied to protect Labor Day. When a holiday falls during the 
normal work week, Monday through Friday, it shall be counted as eight (8) hours toward the forty (40) hour week; 
however, no reimbursement for this eight (8) hours is to be paid to the worker unless worked. If workers are required to 
work the above recognized holidays or days observed as such, they shall receive double (2) the regular rate of pay for 
such work. 

NO. 21: The following days are recognized as holidays: New Year's Day, Memorial Day, Independence Day, Labor Day, 
Thanksgiving Day and Christmas Day. If a holiday falls on a Sunday, it shall be observed on the following Monday. No 
work shall be performed on Labor Day except in case of jeopardy to work under construction. This rule is applied to protect 
Labor Day. When a holiday falls during the normal work week, Monday through Friday, it shall be counted as eight (8) 
hours toward the forty (40) hour week; however, no reimbursement for this eight (8) hours is to be paid the workman unless 
worked. An Employer working a four (4) day, ten (10) hour schedule may use Friday as a make-up day when an observed 
holiday occurs during the work week. Employees have the option to work that make-up day. If workmen are required to 
work the above enumerated holidays, or days observed as such, they shall receive double (2) the regular rate of pay for 
such work. 

NO. 27: The following days are recognized as holidays: New Year's Day, Memorial Day, Independence Day, Labor Day, 
Thanksgiving Day and Christmas Day. If a holiday falls on a Sunday, it shall be observed on the following Monday. No 
work shall be performed on Labor Day except in case of jeopardy to work under construction. This rule is applied to protect 
Labor Day. When a holiday falls during the normal work week, Monday through Friday, it shall be counted as eight (8) 
hours toward the forty (40) hour week; however, no reimbursement for this eight (8) hours is to be paid the workmen unless 
worked. An Employer working a four (4) day, ten (10) hour schedule may use Friday as a make up day when an observed 
holiday occurs during the work week. Employees have the option to work that make up day. If workmen are required to 
work the above enumerated holidays, or days observed as such, they shall receive double (2) the regular rate of pay for 
such work. 

NO. 31: All work performed on New Year's Day, Presidents' Day, Veterans' Day, Good Friday, Decoration Day, Fourth of 
July, Labor Day, Christmas Eve Day, Christmas Day, Thanksgiving Day and Day after Thanksgiving or days celebrated for 
the same. 
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EXHIBIT J 

AFFIDAVIT OF COMPLIANCE WITH THE PREVAILING WAGE LAW 

Before me, the undersigned Notary Public, in and for the County of ____ _ 

State of _______ , personally came and appeared _______ _ 
(Name) 

_____________ , of the ______________ _ 
(Position) (Company Name) 

a (Corporation), (Partnership), (Proprietorship), and after being duly sworn, did depose 
and say that all provisions and requirements set out in Chapter 290, Sections 290.210 
through and including 290.340, Missouri Revised Statues, pertaining to the payment of 
wages to workmen employed on public works projects have been fully satisfied and 
there has been no exception to the full and complete compliance with said provisions 
and requirements and with Annual Wage Order No. issued by the Missouri 
Division of Labor Standards on the day of , 20 __ _ 
in carrying out the Contract and work in connection with: 

(Name of Project) 
located at in --------------------------
________ County, Missouri, and completed on the ___ day of 

__________ ,20 ___ _ 

(Signature) 

Personally appeared before me, a Notary Public, within and for the County of 

State of Missouri, the person whose signature appears above, PERSONALLY AND 
KNOWN TO ME AND ACKNOWLEDGED, that signed the foregoing Affidavit for the 
purposes therein stated. 

Subscribed and sworn to me this ______ day of ________ , 20 __ . 

My Commission expires , 20 . 

(Notary Public) 
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WORK AUTHORIZATION AFFIDAVIT 



NOTICE TO VENDORS· 

Sections 285.525 To 285.550 RSMo. 

EXHIBIT B 

Pursuant to section 285.530 (1) RSMo., No business entity or 
employer shall knowingly employ, hire for employment, or continue to 
employ an unauthorized alien to perform work within the State of 
Missouri. 

As a condition for the award of any contract or grant in excess of five 
thousand dollars by the state or by any political subdivision of the 
state to a business entity, or for any business entity receiving a state
administered or subsidized tax credit, tax abatement, or loan from the 
state, the business entity shall, by sworn affidavit and provision of 
documentation, affirm its enrollment and participation in a federal work 
authorization program with respect to the employees working in 
connection with the contracted services. Every such business entity 
shall sign an affidavit affirming that it does not knowingly employ any 
person who is an unauthorized alien in connection with the contracted 
services. {RSMo 285.530 (2)} 

An Employer may enroll and participate in a federal work authorization 
program and shall verify the employment eligibility of every employee 
in the employer's hire whose employment commences after the 
employer enrolls in a federal work authorization program. The 
E-verify system issues a Memorandum of Understanding once 
enrollment is complete; the City of Columbia requires a copy of 
this document be attached to the Work Authorization Affidavit. 
The employer shall retain a copy of the dated verification report 
received from the federal government. Any business entity that 
participates in such program shall have an affirmative defense that 
such business entity has not violated subsection 1 of this section. 
{RSMo 285.530 (4)} 

For vendors that are not already enrolled and participating in a federal 
work authorization program, E-Verify is an example of this type of 
program. Information regarding E-Verify is available at: 
http://www.dhs.gov/e-verify 
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CITY OF COLUMBIA, MISSOURI 
WORK AUTHORIZATION AFFIDAVIT 

PURSUANT TO 285.530 RSMo 
(FOR ALL BIDS IN EXCESS OF $5,000.00) 

County of ? v, { e..--v-- ) 
)SS. 

State of f e.-n,11 sy(,r,,i.. ·c::ll.... ) 

EXHIBIT~ 

My name is r c.? ~ /\ D. L- ~ I/ ..e./( . I am an authorized agent of 

HUB fp,r/,..''1= 1cQ4~ (Bidder). This business is enrolled and participates in a 

federal work authorization program for all employees working in connection with 

services provided to the City of Columbia. This business does not knowingly employ 

any person who is an unauthorized alien in connection with the services being provided. 

Documentation of participation in a federal work authorization program is 

attached to this affidavit. 

Furthermore, all subcontractors working on this contract shall affirmatively state 

in writing in their contacts that they are not in violation of Section 285.530.1 RSMo and 

shall not thereafter be in violation. Alternatively, a subcontractor mJY submit a sworn 

affidavit under penalty of perjury that all employees are lawfully gfesent in the United 

States. .1 

A~eK~,l~~ 
Printed Name 

Personally appeared before me, a Notary Public, within and for the County of 

"(3 ..,, T ( e.r ' 
/e/'1t ,, 1- ,,..,._ 

State of IWssouF.i, the person whose signature appears above, PERSONALLY AND 
KNOWN TO ME AND ACKNOWLEDGED, that signed the foregoing Affidavit for the 
purposes therein stated. 

Subscribed and sworn to me this ~ ;l 
My Commission expires /'t / I 

day of ll- ""I ... r r- , 2o_LL. 
7 

I 20.=.i_. 

~ ?--z:r 
(~ic) 
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EXHIBIT L 

CONTRACTOR'S PROPOSAL DATED OCTOBER 

21, 2016 WITH REVISED PRICING DATED MAY 

12,2017 



EXHIBIT L 

Request for Proposal (RFP) 
157 / 2016 - Parking Gate Arm for the 
City of Columbia, Missouri 

Finance/Purchasing Division 
Cale Turner, CPPB 
Purchasing Agent 
701 E. Broadway, 5th Floor 

Columbia, MO 65201 

Lazar Milanov 
Regional Account Manager 

lslZfil.rnjlangv«il h ubpa rki D.g_. corn 

HUIB Peridng 
a lBus!nNS Unit of the FMC Group 

HUB Parking Technology USA, Inc. 
627 N. Albany Avenue, Suite 141 

Chicago, IL 60612 

Phone: 312-623-727 5 
\<Wvw.hub9a,rkin.g_us 



October 21, 2016 

Finance/Purchasing Division 
Cale Turner, CPPB 
Purchasing Agent 
701 E. Broadway, 5th Floor 
Columbia, MO 65201 

HUB Parking Technology_USA Inc. Transmittal Letter 

Dear Mr. Turner, 

HUB Parking Technology USA, Inc. is pleased to submit the following proposal to replace and/or 
add to the current Parking Access Revenue Control System (PARCS) in the City of Columbia's parking 
faci I ities. 

HUB strives to provide our clients with the lowest total cost of ownership by offering innovative and 
reliable products backed by experienced service technicians. We control all aspects of the product 
from R&D to manufacturing, sales and distribution, to post installation support. 

We are a direct sales organization. By working with HUB you are buying factory direct with no 
middleman/ distributors involved so our prices are very competitive. 

HUB Parking Technology USA, Inc. warrants its product to be free of defects in materials and 
workmanship for a period of two (2) years parts and labor from the date of substantial completion. 

After the equipment is installed, it will be serviced by our factory trained hardware and software 
technicians from our St. Louis MO and Chicago offices. 

For ad of the civil work ( electrical /conduit/ cables/ concrete ) requested in this RFP we are planning 
to use a local Electrical Company - Mid Missouri Electric ,Inc. located at 1917 Paris Road, Columbia, 
MO 65201. Contact person Larry Stales, President; phone: 573-875-1545 / email: 
l,1rryJDrnidrnissourielectric.corn . Please refer to the attached quote from Mid Missouri Electric Inc. 

We thank you for the opportunity to submit our proposal. We are very confident that we can bring a 
strong and positive impact to your parking operation and we would be honored to work with you in 
the years to come. We look forward to your questions and comments. 

City of Columbia, Missouri 
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l!JB 

Please contact me at 312-623-7275 or email at ~ 9unilanQY@b1tl212~r~ing,k2m if you have any 
questions. I would be rnore than happy provide any additional inforrnation and/or clarify any areas of 
the'following propo5.al. 

Respectfully submitted, 
HUB Parking Technology USA Jnc;. 

//,'! : ;/,)/:tlil! 

Lazar Mllanov 
~ional AcfQ.unt Managtlr 

City of CQlumt>ia, Mis.ouri 
RFP 5/2016 Parking Utllity SQftware 
HUS Perldng Technology USA Inc. 

John Lovell 
Managil'lg Director & CEO 
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Section 1: Company History 

Who we are 
HUB Parking Technology is the FAAC Group Business Unit that develops, manufactures, installs and 
provides after-sales services for Parking Revenue Control Systems branded ZEAG and DATAPARK in 
the United States. HUB Parking Technology delivers the flexibility, professional expertise and close 
personal service of a local company, together with all the capabilities, and network strength of a global 
player. We are represented in North and South America, Europe, Africa, the Middle East, Asia and 
Australia. 

Founded in 1965, FAAC built a company on business integrity, product innovation, and service after
the-sale. HUB Parking Technology was formed by successfully bringing together equipment 
manufacturers, DATAPARK (founded 1981), ZEAG (founded in 1971), CTR Parking (founded in 1992) 
and Magnetic Autocontrol to form one of the top parking equipment providers in the U.S. 

HUB Parking Technology maintains offices in St. Louis MO, Chicago, Minneapolis, Boston, Cincinnati, 
Pittsburgh, Atlanta, Baltimore, Los Angeles, San Leandro, Philadelphia, Fort Lauderdale, and 
Washington DC. Our U.S. corporate headquarters is located in Warrendale, PA (Pittsburgh). 

With over 2,000 installations across the nation, HUB Parking Technology is one of the most 
experienced suppliers of parking access installations in the country. We have confidently promoted 
this technology on both a local and national level, thereby providing us with one of the largest and 
most varied customer bases in the country. 

The HUB Parking Technology range of products is synonymous with a long-standing reputation for the 
ability to combine several product generations within a single site. This allows you to maintain your 
existing parking facility equipment while taking advantage of the latest software features ... protecting 
your investment. 

What we do 
HUB Parking Technology offers a total in-house solution. The core product is developed by HUB 
engineers based on input from our world-wide customers. Country-specific requirements are 

developed by HUB software engineers located in the U.S. Our R&D capability in the United States 
ensures the delivery of accurate and efficient customer solutions in the shortest possible time frames. 

City of Columbia, Missouri 
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How we do it 
HUB Parking Technology technicians have been factory trained to install and service our products 
and those technicians performing bench repairs on internal equipment components, have completed 
the specific training course(s) necessary to perform repairs per manufacturer specifications. 

We utilize the project management tools such as Microsoft® Project and Auto Task®. These tools 
allow all team members and our customers' staff to clearly communicate all goals, schedules, questions, 
and to-do lists through an online application. Our project manager will meet weekly or more frequently 
with the entire installation team to discuss the short-term and long-term goals. The OSHA Standards, 
City policies, scheduling, and project goals will be discussed at these meetings to provide clear 
understanding for all team members. 

The project team will assemble and test all configuration settings including rates, validations, and 
operations of the equipment before it is shipped to site. After the configuration settings are confirmed, 
a Factory Acceptance Test will commence. The FAT will be a rigorous process to ensure that all features 
and equipment operate as anticipated. Next the parking staff will begin training on the equipment so 
they are ready for immediate takeover and operation. HUB staff will work directly with the parking staff 
in the days following the initial launch and be available to respond immediately to any operational 
changes that may be required. 

HUB Parking Technology will continue to provide the installation services, training, and development 
until substantial completion is achieved. We firmly believe that the reliability of the HUB brand parking 
solution is second to none in the industry and that a smoothly running operation contributes to an 
overall lower cost of ownership. 

As a vertically integrated company that controls everything from design and manufacturing to 
installation, maintenance and support, we are positioned to achieve lower total cost of 
ownership (TCO) for the City of Columbia. 

With over 10,000 installations worldwide, we are the only PARCS manufacturer that brings 
together nearly 100 years of combined experience, strengths and best practices providing 
integrated value-added solutions and a multitude of features, including Centralized Control 
Room, License Plate Recognition, License Plate Inventory, Contract Parking, Credit Card In / Out, 
Secured Credit Card Payment EMV and PCI, Business Intelligence and Transactional Reporting 
Service, Mobile Payment Solutions, Ground Transportation, among others. 

We feel confident that our project management team, our dedicated technical support personnel 
and our new state-of-the-art parking access and revenue control system will exceed your 
expectations. 

City of Columbia, Missouri 
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H 
Section 2: Response to Specification 

Offeror must be able to meet or exceed specifications as listed below: 
• Gate arm ticket shall include a bar code or QR code to be used either on paper or phone. 

Permit customers shall swipe their proximity card not insert it. 
HUB Response: Comply 

• Ability to track collections. 
HUB Response: Comply 

• Gate arm shall only allow a certain number of hotel guests/jurors/hourly parkers in at one 
time. 
HUB Response: Comply 

• Gate arm proximity card must be used at entry and exit before being allowed to be used 
at entry again, commonly referred to as "no pass-back." 
HUB Response: Comply 

• Gate arm shall send out text/email alerts in case of jamb/malfunction. 
HUB Response: Comply 

• Gate arm shall have the ability to remotely vend a gate. 
HUB Response: Comply 

• Reader shall have the ability to set a minimum amount to be charged on credit/debit 
cards. 
HUB Response: Comply 

• Gate arm has the ability to have audible instructions for customers. 
HUB Response: Comply 

• Gate arm has an audible intercom system. 
HUB Response: Comply 

• Gate arm reader shall be utilized with hotel proximity cards and permit proximity cards. 
HUB Response: Comply 

• Gate arm readers shall be programmed to work with hotel guest room key (hotel has 112 
rooms/parking spots). 
HUB Response: Comply 

City of Columbia, Missouri 
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• Pay machine has the ability to accept City's pre-paid parking card 
HUB Response: Comply. DataPark DP 11000 PARCS Software is 

integrated with MacKoy readers and control boards to accept City's pre-paid 
parking cards. 

• /refill/recharge City's pre-paid parking card. 

HUB Response: Exception -
Per our conversation with Mackay Representatives ( Jim Taylor and Greg 

Chauvin) currently their system is not designed to use a third party Point of 

Sale equipment for refill or recharge of the City pre-paid cards. In order for 

them to complete such integration it will cost over$ 200,000 for the Research 

and development (R&D) Work. 

• Garage vacancies must be counted by vehicles crossing a loop (card must be swiped at 
entry and exit to be counted vacant), and be able to control for vacancy. 

HUB Response: Comply 

• Garage entry/exits must have two (2) ticket scanners in the event that one malfunctions, 
the other could still be utilized. 

HUB Response: Comply 

• Pay machine shall be user friendly with minimal keys and passwords 
needed and easy to trouble shoot. 
HUB Response· Comply 

• Gate arm must interface with Parkmobile, a pay-by-phone application. 

HUB Response: Comply 

• Gate arm must remain in the closed (down) position at all times. Arm 
shall allow someone to exit without paying only during free parking hours 
and must calculate how much is owed if timeframe encompasses both 
free and pay hours. 

HUB Response: Comply 

• Gate arm shall accept vouchers for special events, meeting attendees, 
etc. 

HUB Response: Comply 

• Gate arm payment module must be PCI, chip/pin compliant. 
F!CJf? 

City of Columbia, Missouri 
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Hl!JB 
• Pay machine will have the option to turn-off or forego the dispersal of 

change. 
HUB Response: Comply 

ENTRANCE GATE: 
Vehicle enters the garage and pulls a ticket from the machine or swipes their 
proximity card. Ticket prints the barcode or QR code, the date and time, 
ticket number and any other pertinent information. The gate arm opens 
once a ticket is pulled or card is swiped, allowing vehicle access to parking 
areas. 

HUB Response: Comply 

EXIT GATE: 
Vehicle will enter the exit lane and may swipe their proximity card and gate 
arm will open. Vehicles without a proximity card will scan their entrance 
receipt and may pay via credit card or exact change. 

HUB Response: Comply 

REPORTS: 
City of Columbia shall be able to access a variety of reports and pull various 
data based on certain criteria to include specific garages, vacancies, daily 
revenues, access control as well as others. Reports shall be downloadable and 
can be saved to Microsoft Word, Excel or other files as needed. 

HUB Response: Understood and Comply 

lane Ertiy Station 

L,ne fait 5t.rtion 

The HUB Parking Technology system comes with over 100 customized reports for 
parking operation (partial list below). 

-·---·······-·--··-·---·----~,-All Credi!Card Paym~~t< by Campany I Day I: 
• All Credit Card Payments by Card Company Station 

-----~ __,,----------1----------------.~,. -·---
• All Creqit Card Payments iJy Dov • Cash Audit -~i 

, • CEsh Stati9n Statist(<;.s_,_(D_a_il...._y)~----····- • Cas~_ Station Statistics (Manipulations) , 
i • Credit Card Pavments • Current Cash Station Statistics ·· j: 
r;:::-:-t • Cur;~t Morn?;stat~ti~;--- • Current Shift Report 
~ t'j_ldnight M.9.r?f:y Statistics . ___ • Mov_(?ments All by Day_ by Stq_t{Q_n___ ·---= 
I • M_q_vements AU by Hour by Station • Net Fees by Station (No Cc) 

City of Columbia, Missouri 
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I-Net Feesfor DP byS_!_qt-.£o_n _________ ,,.,,_ ~.-N-um-b-er_o_. f_P_a_y_m_e_n-ts_b_y_T,_a_n_'ff_B_v_S_t-at-io-n--~-, 

1-:-;;ayments by Dav • PreviousShift Report ____ _ 
• Season Parker Moyements by C.pr,t;I • Shift Status Chanaes 

• Shift Summary_ ·----········----1-·-~_o_l_id_a_t1_·o_n_s _by~C_a_r_P_a_rk ________ __,
1 

• Validations bv Site • Validations by Station 1 

• Validation,s (Cashier Stqtio,ns Only) • Credit Card Payments Live Confirmed I 
• Duration • Counting: Miscellaneous "" "' -------------1------'-'-"----t.....C...;,..=,c~-'--'-'-.'-'-----'-----------
• Counting~Movements .. ___ .. ---··-·--- • Counting: Occup_q!fon _(ExtendedJ_, _____ 

1 

• Lost Tickets I Entry Tickets Shift_ Report _ • Money RefiUReport --------.--... , ... ----
• Movements By HourByStation __ ----~ ~-Occupancy By Ca_[_P_a_rk_BL,y_H_o_u_r ______ , 

_ • Occupancy By Dax_ __________ ._o_c_c_,u,.,_ a_n_cy.__By..__H_o_ur ________ _Jli 
• Safe Qmnqes • Season Parker Movements ·-----------------1------------------l 

• Season Parker Movements By Card (With I • Season Parker Movements (With Groups) 

7"s~ason P_arker Payments _____ , ____ , __ ~_;_
0

_e_~_':_:;_n_P_a_rk_e_r_P_r_es_e_n_ce ________ --_ ...... 
• Season Parker Sector Overtime • Season Parker Transactions I 1---------------------+-----------.,,,,,,, __ ,, ___ ,,_,,,,,,,,, 
• Ticket Grow:> Park Time Statistics Per Car Park • Access Violations i _,,,, ''""'" ,,,,,_ _________________ , 
• Cash_Paymentsby5tation .. by Time_ Ran..._y_e __ 

1
1-•,_D __ f: .... Card Last Usag~-,--------- I 

~ DP Cardftange Presence ... • Cash Amount .. ,,,,,,_, --ii 
• Entries I E><its By Day _______ :J11!ries I Exits By,,H_o_u_r _____ .... .. ,,_,,,, _____ .. 

1 
-·~Jpment ?Jqtus ----------!-·_F_re_e_P_a_r_k1_·n-1Q ______________ , __ .1 

• L(?fl Entries (With !J:.,,_p_e_S_el_e_ct_io_1_1,.) ______ •_M_a_n_u_a_l_G_a_te_0,,,,_10_,e_ni'-·n_,__qs ________ , 
• Parker Data Transactions • Return Unit Chanqes ,,.,,,-------+-------~--------
• SPM Block I Unblock Cards • 5PM Confiquration (Order Bv Card Holder) 

,, __ ,,_,,,-----·"•·--!-----'--'----"----~'---------'----I 

• SPM Configuration (Order By Customer) 
• SPM Configuration (With Customers Creation 

. Date) 1---·"·---·-----·--··"'""--·---""'-----t-=~=-----------------1 
• Credit Card payments Con[irmed Summarv • Credit Card Payments 011tstanding Report 
• Credit Cord Payrnents Without Station 

• Credit Card Presence 
.. Acknowledge ·-- ____ ..... .. ............... _ ... ----, .... ___ ,__ __ ,,,,,,,,_,,,,, ____ ,, ______ ... ,, .. _____ ,, ______ ,, ... 
• Declined Credit Card Transaction Outstanding 

• Counting: Usage Report t--_..___----------------+-------------------
-~Fail~~ --··· ----,,-·-------+--· _o_c_cu_,,_p_a_n~cy.___.By_L_C_ar_P_a_r_k_B.._y_D __ a-y _______ _ 
• Car Pat~ .. Configuration ,,(Order Bv Location) • Car Park Con{i_Quration(Order BxS!!! Park) 

. • Car Par~ C911Jig.uration 19rc/..(!!_B_y~S_ta __ t1_·o_n)~_,,,._•_T_ic_k_e_t Entries I Exits 

• Ticket Group Park Time Statistics 
• Ticket Group Park Time Statistics Per : 

' Installation 
... -···-----···-···- ··="==y,-y ___ -··""·" "=----···-·----------~-~---"' 

• Tlc:,ket Group Statistic:_s Ticket Pr£=,senc,~ ___ •Ticket Statistics (Daily) ........ ,,,, ___ ····--.......... 

• Communication Loss (location Selection) 
• Communication Loss (Polling Group 
Selection) 

t-------·--•-·~·"•-'•••=c' =N -.,,----i---~--------------·--·-··-·-•~m•~ 

~,:,edit Card Paymeri,,ts (Vali-Mar~Qrily)_... --~ Daily ParkinQ_ Duration Of A DP Card 

, • DP Cqr:,cf..J:r,esence .. -----1,-·QP Card Range 1"r,c1,1:i.5>.a_c_t_io_n_s _______ ,, __ 
, • DP Cards Ref?!S!qrommecL ... _________ , 

City of Columbia, Missouri 
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««·--· 
l~Qf_Card Transa~tions ~ £-Counting: Difterences ------

• E-Countinq: Frequencies • Entries I Exits By Month 
1 

• Entries I Exits By: PH Number By_ Day ---· • Entries I Exit~Ji.Y. PH Number B:t_ Hour_ I 
~Entries I Exits Bz1_ PH Number By: Month • Entries I Exits By PH Number By Week 
. • f ntries I Exits Bt. Week • Failed Entries I Exits Bv Dav 
• Failed Entries/Exits By Hour • Failed Entries I Exits By_ Month 
• Failed Entries I Exits By_ Week ..... ··-·-

• Fixed Entries 
• Card Rang<lr~qio!JL_. __ • location Statistf cs 

,,,, ... .,, ·'==--· =-·------..-····=m--•••-·-·-•·-««.,,,-... ~.-;, 

• Loq Entries • Lost I Entry Tickets Sold 
~"'·-- ""--"'- ·-----, 

• _Lost/ Ent!YJicket Us!!.Q.e ........... ___ _____ ,,,,,,--···--· ~·Park Time~pay ~ 
•• m-••• 

• Users • Credit Cord Payrnents Botch Confirmed I 
• •·•·•••---··----•rn•---·m"~--- . Declined Credit Card Transaction Successful 
• Database Cleaner Log 

Resubmission -·---v· 
• Equipment Service (Car Park Selection) • Eauioment Service (Location Selection) .. 

• Equipment Service Summary (Car Park • Equipment Service Summary (location 
Selection) Selection) i 

,~~v·= --~- ; 

I ~· Car Park Configuration(Order BySIJbstation) __ • Rebates By Day 
-~~"'~~ 

• Table DocUt[lta_11totion (Order By Name) • Table Documentation (Order Bv Tvoe) 
l 
i 

GARAGE LOCATIONS AND PERTINENT INFORMATION: 

Short Street Garage -

8W • 

Plan to replace existing gate arm system. There is currently an island and most infrastructure 
in place (cut-throughs, fiber optics, phone lines, conduit, etc). Project will require one (1) entry 
machine replacement, one (1) exit machine replacement (card payment only), replacement of 
two (2) pay on foot machines (pay on foot machines must have the ability to take cards and 
cash), 

rlUB Response: Understood and Comply. 

and possibly one (1) exit gate arm with only proximity card reader 

HUB Response - Per Addendum 1 the equipment for this lane is listed as an optional item and 
therefore it is not included in the total project cost. 

City of Columbia, Missouri 
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and two (2) pay on foot machines (pay on foot machines need ability to take cards and cash). 
This garage is a mixture of hourly and permit spaces. 

HUB Response: Understood and Comply 

. This garage is a mixture of hourly, permit, reserved, hotel guest, and valet spaces. 

HUB Response: Understood and Comply. 

Plaza Garage -

Exit 
Plan to replace existing system that utilizes gate arms for a pull ticket or prox card and swipe 
card or cashier at booth upon leaving. There are islands and most infrastructure already in 
place here, though it is a very basic system and thus new conduit for fiber optics, phone lines, 
etc. may have to be installed. Location will require installation of two (2) entry machines, one 
(1) exit machine (card payment only), and one (1) exit gate arm with a proximity card reader 
only, and two (2) pay on foot machines (pay on foot machines need ability to take card and 
cash). This garage is a mixture of hourly, permit, and reserved spaces. 
HUB Response: Understood and Comply 

City of Columbia, Missouri 
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5th & Walnut -

Entrance/Exit 
This location currently utilizes a pay on arrival at multi-space machine system. There is not a 
current gate arm system in place. There are no existing islands or cut throughs. Conduit and 
phone lines run to existing multi-space machine system. Islands will need to be installed along 
with one (1) entry machine, one (1) exit machine (card payment only), 

HUB Response: Understood and Comply 

possibly one (1) exit gate arm with only proximity card reader 

HUB Response - Per Addendum 1 the equipment for this lane is listed as an optional item and 
therefore it is not included in the total project cost. 

and two (2) pay on foot machines (pay on foot machines need ability to take cards and cash). 
This garage is a mixture of hourly and permit spaces. 

HUB Response: Understood and Comply 

City of Columbia, Missouri 
RFP 5/2016 Parking Utility Software 
HUB Parking Technology USA Inc. 13 



.. 

.. . Entrance/Exit 

Entrance 
This location currently utilizes a pay on arrival at multi-space machine system. There is not a 
current gate arm system in place and there are no existing islands or cut throughs. There is 
conduit and phone lines run to existing multi-space machines. Location will need islands, one 
ti} 

HUB Response: Changed to two ( 2) (per Addendum 1), 
entry machine, one (1) exit machine (card payment only), 

HUB Response: Understood and Comply 

possibly one (1) exit gate arm with only proximity card reader 
HUB Response - Per Addendum 1 the equipment for this lane is listed as an optional item and 
therefore it is not included in the total project cost 

and two (2) pay on foot machines (pay on foot machines need ability to take cards and cash). 
This garage is a mixture of hourly and permit spaces. 
HUB Response: Understood and Comply 

City of Columbia, Missouri 
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10th & Cherry -

Entrance/Exit 
This location currently utilizes a pay on arrival at multi-space machine system. There is not a 
current gate arm system in place and there are no existing cut throughs. Conduit and phone 
lines run to existing multi-space pay machines. Islands do exist. Location will need two (2) 
entry machines, two (2) exit machines (card payment only), and two (2) pay on foot machines 
(pay on foot machines need ability to take cards and cash). This garage is a mixture of hourly 
and permit spaces. 
HUB Response: Understood and Comply 
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8th & Cherry -

Entrance 

Exit 
This location currently utilizes single space coin only meters for hourly parking. There is not a 
current gate arm system in place there are no existing cut th roughs. As there are no existing 
pay machines, conduit and phone lines will most likely need to be installed. Islands do exist. 
Location will need one (1) entry machine, one (1) exit machine (card payment only), and two 
(2) pay on foot machines (pay on foot machines need ability to take card and cash). This 
garage is a mixture of hourly, permit, reserved and valet spaces. 
HUB Response: Understood and Comply 
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Section 3: Qualifications / Other Information 
I 

A. A brief description of the history and background of the offeror's firm, including the date 
established and ownership structure. 
HUB Response: HUB Parking Technology USA, Inc. hos been engaged in business under 
this name for four (4) years. Although just incorporated under this name in 2012 in the 
State of Delaware, the combined parking experience of the three companies combined to 
form HUB Parking Technology USA, Inc. ls 103 years (ZEAG founded in 1971, Datopark 
founded in 1981 and CTR Parking in 1992). 

John Lovell is the CEO and Managing Director of HUB Parking Technology USA, Inc. 

B. Name, address, phone and fax number(s) and email address of firm. 

HUB Response: 
HUB Parking Technology USA, Inc. (US headquarters) 
555 Keystone Drive 
Warrendale, PA 15086 
Telephone: 844-782-7275 
Fax: 724-772-3664 
www.hubporkinq.us 

C. Name and title of primary contact person. 
HUB Response: 
Lazar Milanov 
Regional Account Manager 
HUB Parking Technology USA, Inc. 
627 N. Albany Avenue, Suite 141 
Chicago, IL 60612 
Mobile: 312-623-7275 
lozar.rnilanov(ivh1JJ2parking.com 

D. Statement outlining the scope of the staff resources and range of the specialties offered 
by your firm. 
HUB Response: 

1-/UB Parking uses project management tools such as fV!icrosoft(J,;1 Project and Base Camp. These tools 
allow all team members and the client staff to clearly communicate all goals, schedules, questions, and 
to-do lists through an online application. 

City of Columbia, Missouri 
RFP 5/2016 Parking Utility Software 
HUB Parking Technology USA Inc. 17 



The project team will assemble the "Equipment Testing and Training Room" to test all configuration 
settings including rates, validations, and operations of the equipment. After the configuration settings are 
confirmed, a Factory Acceptance Test will commence. The FAT will be a rigorous process to ensure that 
all features and equipment operate as anticipated. Next the parking staff will begin training on the 
equipment so they are ready for immediate takeover and operation. HUB Parking Technology staff will 
work directly with the parking staff in the days following the initial launch and be available to respond 
immediately to any operational changes that may be required. 

HUB Parking Technology will continue to provide the installation services, training, and development until 
completion is achieved. 

The proposed Project Managers for this project are Lazar Milanov and Don Wilson. Their qualifications 
and experience are described below along with other key personnel that will be involved in this project 

Project Management/Installation Team: 

Lazar Milonov - Regional Account Manager and primary client contact He has been with HUB Parking 
Technology USA. Inc. since 2009. He has extensive experience and knowledge of parking management 
and operations. Over 30 HUB Installations 

Don Wilson - Project Manager. He will coordinate the installation process with the client and supervise 
and assist throughout the entire process. He has been with HUB Parking Technology USA, fnc. since 2000. 
Over 50 HUB installation. Don earned his PMP certification in May of 2006 and is a PMP in good 
standing 

Mike Staesche - Assistant Project Manager and main contact for the project installation. He will 
coordinate the installation process vvith the client and supervise and assist throughout the entire process. 
He has been with HUB Parking Technology USA, Inc. since 2013, Over 12 HUB installation 

Ivan Pontchev - Service and fnsta!/atlon Supervisor. Ivan has over 15 years of experience in installing 
and servicing parking systems. He will provide remote and onsite software setup and also train the parking 
and airport staff. Ne has been with HUB Parking Technology USA, Inc. since 2009. 
Over 40 HUB installation 

Raz.vigor Andreev - Software set up, training and post imtal/ation support He will provide remote and 
onsite software setup and also tmin the porking and airport staff. I-le has been with HUB Parking 
Technology USA, inc. since 2009. 
Over 30 HUB installation 

Additional resources will be scheduled depending on the installation plan agreed upon with the client. 
City of Columbia, Missouri 
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HUB Parking Technology will remove all of the existing parking equipment and bolt down and mount all 
of the new revenue equipment. All site work will include, but will not necessarily be limited to, electrical 
wire pulls, conduit runs, and equipment mounting. These items will follow all national, state, county, and 
local regulations, as well as manufacturer's installation requirements. 

HUB Parking Technology will also install or repair, and warrant, as new, all ground loops at the parking 
facilities as part of the scope of work. 

All areas of pavement. earth and curbs disrupted during the project will be returned to an acceptable 
condition that is approved by Parking Operations staff. 

E. List of similar work performed for other municipalities or agencies, including a 
description of work and the name of municipality or agency, and the action taken as a 
result of the work. A list of references shall be included. 
HUB Response: 

References 

1. Name of Business: City Of Chicago I Milbmnium Gmgges 

Contact Person: Jim Healy / SP Plus Regional Manager 
Telephone Number: ,1.31,!;,,;2._-=-2,_74.,_-_,.,_2,,.,,02...,7:........-________________ _ 

£mail Address: j!J.ggJyJw5pplus,r:om ·--------

Project Description: Tf1e project comprises four (4) garages which include 24 Ent,y Stations, 
26 Exit Stations, 4 Fee Computers,41 Pav-on-Foot Pav stgtions, 50 Gates, Hl,/8 Facilill'. 

Management System Software ond Hardware, Integration with Third Party Web Reservation 
systems C Pork Mobil .Spot Herq .Pork Whiz,. Parking Panda), lnte9.ratiot1 with SP+ Acco,,mt 
Receivable system (CARS} 

2. Nome of Business: New Haven Parking Authority 

Contact Person: Brian Seholm --·--------·----------·---

Telephone Number: 203-946-5917 ----------

Email Address: bseholm~Dnhporking.com 

Project Description: The J2LOJect comprises eight (8) garoges which include 20 Entrv Stations, 
20 Exit Stations, 17 Fee ComQuters, 6 Pay-on-Foot Povstations. 45 Gates. HUB Focilill'. 

Managgp,<;Jl~[!l.)i_g.ttware_qnd 1-iqrdwore, Variable fV!.essaae Signs, Parkin<) Guidance 

System Se1vgrand Software----------------------------
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3. Name of Business: New Brunswick Parking Authority 

Contact Person: Harry J. Delgado 

Telephone Number: 732-545-3118 ext. 112 

Email Address: hdelga{to@njnbp,a.ora 

Project Description: The t:1roJect comprises sg_ven {7) parking d_gs;Js.s which include 31 lanes, 

15 Entry Stations, 16 Exit Stations, 26 Pay-on-Foot Po,vstations, Facility Management Svstem 

Software and Hardware 

F. Discussion explaining why the Firm believes the City of Columbia would benefit from 
selection of the Firm to do the work. 
HUB Response: 
1. We are a direct sales organization. By working with HUB you are buying factory direct with 

no middleman I distributors involved. The City of Columbia would be working directly with 
the manufacturer in matters concerning hardware, software, installation, training, support, 
and product development, providing you with elevated responsiveness to your requests. 

2. As a global company, HUB Parking Technology has great depth of knowledge and 
competencies in equipment manufacturing and software development. We develop 
products for a worldwide market and share that knowledge across all markets. Our 
equipment is robust, reliable and designed for long-term petformance. Our global, as 
weU as local product development team(s), continually work toward and are cognizant 
of emerging technologies in the parking industry and develop innovative, state-of-the
art systems that make parking efficient for users as well as profitable and easy to 
manage for owners and operators. 

3. With over 2,000 installations across the nation, HUB Parking Technology is one of the most 
experienced suppliers of parking access installations in the covntry. The reason for this 
growth is simr1!e. We don't ask the rnstomer to adapt their operation to our system, we ask 
how we can adopt our PARCS system to their operation. 

4. HUB Parking Technology USA, Inc. warrants its product to be free of defects in materials and 
workmanship for a period of two (2) years ports and labor from the date of substantial 
completion. 

5. Service is number one priority for us. After the equipment is installed, it will be serviced by 
our factory trained hordwure and software technicians from our 5t. Louis MO and Chicago 
offices. 

City of Columbia, M1ssouri 
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Hl!JB 
6. Application advantages include: 

• Web Services Integration with key functionalities such as online discounts, pre-book 
reservations, and mobile payments. We are integrated with Park Mobile, Click & Park, 
Spot Hero, Park Whiz, Parking Panda and Best Parking . 

• Cloud Ready option to help simplify your business and infrastructure and reduce your 
costs. 

• Multilanguage with the database fully supporting Unicode and R2L languages. 
• Expandable structure that can be scaled both horizontally (adding more servers) and 

vertically (adding more server power). 
• Reliable system that is designed with a robust architecture and supports redundancy. 
• Designed for Parking Owners/Operators with central control rooms with a heavy 

load of data. 

G. Description of the approach the Firm shall take to complete the work, including an 
estimate of the total time needed for the Firm to complete the work. 
HUB Response: See Project Plan Overview below 

PROJECT PLAN OVERVIEW 
Immediately after the notice to proceed, an internal meeting will be held to prepare for the project. The 
Project Manager will be allocated and osswnes control of the project. 

The Project Manager will prepare the project plan which will include: 

• Procurement 
• Communications Managernent Plan 
• Project Schedule including Milestones 
• Test Plan 
• Design and Development Plan 
• Change Management Plan 

• Procurement Management Plan 
• Project Scope (Scope Of Works) 

• Risk Assessment 
• Safety Plan 

At the first meeting with the customer, The Communications Plan, Project Scope, Change Management 
Milestones and Schedule will be discussed and agreed. 

After this meeting. the HUB Project Mcmager will complete the plans with the project team. Equipment 
and services will be ordered during the initial days of Phase 1 in accordance with the Procurement Plan 
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HUB uses a web based online project management tool "BASECAMP" as an instrumental tool to 
communicate the project goals, documentation, questions, and schedules. All participants of the project 
will receive a login for usage of the system that they can access from a browser. 

Basecamp has the ability to control documents, calendars, RFI/Questions, 'to do' lists and schedules. Items 
such as copies of Gantt charts can be uploaded and made available to the team. When items are 
uploaded, email notifications are sent out. Additionally, a user can subscribe to a daily digest that is sent 
out daily. 

Procurement Management Plan 
The Project Manager will be responsible for management of equipment supply, any selected vendor or 

external resource. The Project Manager will also measure performance as it relates to the vendor 
providing necessary goods and/or services and communicate this to the project team. 

The Project Manager will identify items to be purchased, ensure that these meet the required schedule, 
and identify any critical items that may affect milestones and risk assessment. 
Sub-Contractor Purchase Orders wi{[ also be defined and include: 

• Scope of works 
• Schedule and milestone requirements 
• Site specific installation requirements 

• Contractual requirements 

Communications Management Plan 
The Project Manager will work with the customer to draw up a communication plan This plan wilt include 
project meetings, attendees and frequency. Depending on the meeting type, these meetings will be either 
via phone/ conference call, onsite or internal meeting at our facility. 

Schedule and Milestones 
HUB Parking is no stranger to working with groups in the coordination, scheduling and commissioning 
of new parking access and control systems throughout the US and internationally. Recognizing the 
sensitivity and importance in delivering and instofling sy,;tems to meet our customer's expectation. HUB 
is well aware of ensuring that these efforts ore fully communicated with our customers. 

The Project fvlilestones are established with the customer and identified within the project plan along with 
actions to be taken if changes ore required. These milestones are also outlined within the project schedule. 

Major milestones will be identified in the Project Pion in the form of a table (sample below). 

Tosic 

Milestone - Project Si.anoff 
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Kickoff meeting all stakeholders determine all goals for 
hardware and software implementation. Define and initiate • 
any development projects if needed. 
Meet with Owner's Representatives and Subcontractors to 
determine equipment placement and coordinate electrical • 
and concrete work. -
Meet with Owner's IT to determine the availability and • timelines for installina network and server eauiornent 
Produce all necessary shop drawings and deliver to the • Owner and Subcontractors 
Eauipment manufactured • 
Milestone - EauiDment Delivery • 
Equipment unpacking and integrity check after delivery. 
Verifvina all necessary comf)onents is accounted for. • 
Comoletina low voltaae cable installations I overhead door • 
Deliver Testing Plan and Schedule to the Owner for • aooroval 
fnstallation of office, server, computer and network • hardware 

Bolt down lane equipment, Pay Stations, Entry I Exit • Stations 
Complete all low voltaQe terminations • 
Installation and configuration of all software (including • server, database and credit cords) 
Complete of/ peripheral and lane controller programming • and set up 
Commence Testino of Eouir,ment • 
Milestone • Substantial Project Completion • 
Personnel Training and Certification on proper operation • 
and maintenance. 
Milestone - Go Live • 

I-IUB Parking utilizes Microsoft Project to create o schedule for use within the project. The Gantt chart will 
outline all of the project phases including work processes, resources and milestones. The Project Manager 
will be responsible for keeping this schedule updated and will circulate it to the project team as detailed 
in the communication plan. 

Project Scope (Scope of Work) 
The Scope of Work wi{J be finoli?ed detailing the deliverables and expectations of the project and who is 
responsible for each part. The Scope will include the items from the RFP response and detail further each 
deliverable. 
City of Columbia, Missouri 
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Risk Assessment 
Once the scope of work is defined, a risk analysis is performed on the project to determine the risk for 
each process I deliverable. 

• What could possibly go wrong? 
• What is the likelihood of it happening? 
• How will it affect the project? 
• What can be done about it? 

Each risk is included in the Risk Matrix and assigned a probability and severity, along with a recommended 
action plan. This register is kept up to date during the life of the project and should an issue arise, the 
project team is notified. 

Example of Risk Assessment Matrix 

1 3 3 
Utilize stock equipment in 
warehouse to replace 

Damage to a piece of 
equipment in transit 

,, .. ,.,_,_ .. ,,,. ___ .... ,, .... , ..... , .. ,----+----··- C(Lrt)pynent ··--·-

Vender of "X" component not 
able to supply device to meet 
scheduled requirement 

2 4 8 

Alternative vender is already 
approved. New PO to be 

created and existing PO 
canceled. 

Multiplying the probability with the severity derives the score. The lowest score == 1 and highest =25. High 
scores will result in a pre-approved action plan while lower risks are dealt with as the issue occurs or the 
score increases. 

Each risk is scored and the highest results will be allocated an action plan and if necessary, the customer 
is made aware of the risk. 

Design and Development Plan 
Each project is evaluated for its requirements. Elements include: 

" Software Development 
• Infrastructure Requirements 
• Conduit Modification Plan 

Change Management Plan 
Changes occur for several reasons; these can include customer requirements, unforeseen circumstances, 
or product substitution. 
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Each change is analyzed for cost and schedule impact. The team will discuss the implications and track 
these changes. The customer will be notified of these impacts and approval will be required before 
proceeding. 

Each Change Order Request will be given an ID and tracked on the Change Order Log. 

Installation 
HUB and the subcontractors will meet prior to installation to discuss the installation phase. The Project 
Manager will then authorize the installation. In accordance with the Project Management Ptan and 
fmtallation Plan, the installation team will be given the schedule. The customer will be consulted to draw 
up a traffic plan to ensure a smooth installation to reduce the inconvenience to the customer and or its 
patrons. 

Installation will follow pre-authorized cabling requirements and connections to ensure the equipment is 
installed, commissioned, tested and placed into service as quickly and conveniently as possible. 

Safety Plan 
A Safety Plan will be drawn up and reflect all activities and ensure that safety is of the utmost importance. 
All parties, including subcontractors, will provide input that will ensure that all people visiting the site 
observe the company, OSHA ond customer specific requirements. The Plan will include safety 
considerations and requirements for each work process. 

Quality Control 
For the installation, a quality baseline is determined within the project design specification; it includes 
installation standards, standard equiprnent perfom,cmce, and any customer specific requirements as 
detailed in the RFP response. This ensures that during testing, expectations are met. 

H. Summary of any arrangements the Firm may be making with any other firm for assistance 
on this work project. 

HUB Response: 
For all of the civil work (electrical/conduit/ cables/ concrete ) requested in this RFP we are planning 
to use a local Electrical Company- Mid Missouri Electric, .Inc. located at 1917 Paris Road, Columbia, 
MO 65201. Contact person Larry Stales, President; phone: 573-875-1545 / email: 
]~@rnidmi.,<;.?.9_llfjelectric.com 

I. Statement of your understanding of the work and work plan. Include a description of the 
activities, and tasks that shall be undertaken to complete each of the objectives listed, 
but not necessarily limited to the specific objectives listed. 
NUB Response: . We hove visited oil of the site. HUB Parking understand the project scope 

of work. Information in regards to our work plan is covered in point G (above) 
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Section 4: Pricing 
Pricing shall be broken out and clearly separated from the rest of the proposal. 

HUB Response: Attached is copy of our quote for this project. 

The replacement gate arms will be phased in over a five year period and the contract will be 
setup as a term and supply contract with an award for year one (1} with up to four (4} annual 
renewal options in order to complete the entire project. 

HUB Response: 
The current prices ore valid until Jam.1ary 1st 2018 and thereafter are will adjust based on cost to 
produce labor statistics but will not exceed 3% annual increase of the prices for the remailing 4 years. 
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Date: 10/20/16 

Paklng 
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Regional Account Manager 
3126237275 
lozar.miianov@hubparking.com 

HUB Parking , 
111 Buslnftl Unit of the FAAC Group 

HUB Parking Technology USA, Inc. 
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Chicago 
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Customer 

City of Columbia 

i MELISSA PASLEY 

City of Co!umbia 

MELISSA PASLEY 

u 
Number 

Date 

E 
UFMQ1087-05 

Oct 20, 2016 

l
' 701 E. BROADWAY, 5TH FLOOR 

······--C-o-lu-mbia, MO 65201 ·---- --········· ---

701 E. BROADWAY, 5TH FLOOR 
Columbia, MO 65201 

Qty item 

1 2500.GOOOOl 

1 NETEPAY ML 

1 

l 

1 R530 

1 A7639351 

1 SG300-10PP 

1 A3851973 

! 1 E2214H 

1 1598763 

l 

6 02-114447 

1 

LIFMQ1087-05 

Ship Via 

Best Way 
Valid r,_nr_o_ug_n__ :/l/lS r 

-·-·-----"'v ---

Description 

HUB Parking Technology USA Inc. response to RFP # 
No: 157/2016. Installing new DataPark Barcode PARC 
System at City of Columbia Parking Facilities 

HUB Management Software and server 

FACILITY MANAGMENT COMPONENTS 
DP 11000 PARCS Software 
DPllOOO Software License Packet 

PARCS Credit Crd Processing, Multi-lane Software 

Integration with Third Party Web Reservation Systems ( Park Mobile , 
Spot Hero . Click & Park, Park Whiz, Parking Panda, Best Parking , Parking 
Jokey,) 
lntergation with the City Current pre -paid cards ( inlcuding McKey 
Development cost) 

Faclllty Management Hardware 

High End DPllOOO/JMS Combination (Rack Mountable) 

SQL Server Std 

SG302-10P .. Cisco SRW2008P-K9-NA 10-port 10/100 PoE Managed Switch 

SmartRack 12U Wall Mount Rack Enclosure Cabinet with Plexiglass Front 
Door Insert 
17" LCD Monitor 

Printers HP P2035 LaserJet (CDW 1598763) 

Workstation for Parking Office 
Server with LCD monitor, Windows 7, 16GB of RAM, 2xSSD hard drives 
and RAID 1 configuration. 
Ail Licenses included. 
Elastix NLX Mini UCS Appliance -2FXS/2FXO 

DP 6001 Mass Encoder 

DP 6001 Barcode Mass Encoder 

50/40/10 

Unit Prite 

' 

_ ~~t'. l'rice l 
l 

~.J ··--·· 
Continued on next poge 
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l 

1 LEDP100003 

1 LEDP111001B 

1 i 800MKL 

1 LEDP211001 

1 LEDP231001 

1 LEDP231003 

1 LEDP311001 

2 LXDP301001 

1 LXDP100003 

1 LXDP111001 

1 LXDP121002 

1 800MKL 

1 LXDP211001 

l LXDP231002 

1 LXDP231003 

2 LXDP301001 

1 LXDP311001 

1 

1 

Description 

INSTALLATIONA ND MOBILIZATION 
HUB Installation 

-Install hardware and software 
-Configure and commission system software 
-Train Operator users 
HUB Installation 

Total HUB Management Software and server 

Short Street Garage 

ENTRY AND EXIT LANE EQUIPMENT 

DP 5900-6 EMV Ready Barcode Entry Station 

Entry Station Base platform EMV Ready (DPS900) 

LCD Graphic display EMV Ready 

Secure VoIP Intercom Module 

HID Mini Prox 536SEGP04 

Single Ticket Issue Button 

Intercom Button 

Voice Announcer 

2D scan Honeywell 3310g under f. panel 

DP 5800-6 EMV Ready Barcode Exit Station 

Exit Station Base platform EMV Ready (DP5800) 

LCD graphic display 

Receipt Printer Axiom - int mounted 

Secure VoIP Intercom Module 

HID Mini Prox 5365EGP04 

Receipt/Cancel Button 

Intercom Button 

2D scan Honeywell 3310g under f. panel 

Voice Announcer 

EMV Card ReaderEthernet conver::er/Key injection Exit or Automatic Pay 
Station (LX/APL) 

Mac Key Reader with control board for the City pre-paid parking cards 

HUB Model Tall Parking.Pro Barrier Gate 

2 HUB PRO-M-LCOlOHO HUB Mcde1 Tall Parking.Pre Barrier Gate w/ 10' Microbcom, Fixed Flange, 
Light Grey, Left Hand 

2 KBB01c Parts to Convert Straight to Art (8.2 ft clearance-bottom of boom to 
bottom of gate) 

4 Sawcut Vehicle Detector Loop - Hook-up to barrier gate Includes: Sawcut, 
wire and seal approximately 6 x 3' (18 Linear ft plus lead in) 

PAY-ON-FOOT EQUIPMENT 

LIFMQ1087-05 

Unit Prk.e 
._. .. , ... _. .... i 

Ext Price ' --, 

$72,875.09 

Cantinue,J 0/1 m•xi page 
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Qty ltem 

2 APMDPlOOCOl 

2 APMDP111003 

2 APMDP181002 

2 APMDP411002 

2 APMDP121002 

2 APMDP131000 

2 APMDP141000 

2 APMDP151005 

2 APMDP171000 

2 APMDP161000 

2 APMDP185002 

2 APMDP191000 

2 APMDP201003 

2 APMDP211000 

2 APMDP231003 

2 APMDP231004 

2 APMDP231007 

2 APMDP251001 

2 APMDP261001 

2 APMDP351002 

0 APMDP291001 

2 APMDP361000 

2 APMDP301001 

2 APMDP311001 

2 APMDP321000 

2 APMDP331003 

2 APMDP381002 

2 APMDP420001 

2 

2 800MKL 

2 

5 SG300-10PP 

1 A3851973 

1 

100 1326LSSMV-DC 

1 VALONDPlOOOOl 

l VALONDP181002 

1 FCDP301003 

1 VALHOTDP121009 

2 

LIFMQ1087-05 

Base platform 

Color LCD 6,4 " 

Description 

115 Volt Power Supply and Heater 

BISCUIT + DP6020 

Axiom Receipt Printer - int Mounted 

No Printing Unit 

No Magnetic Head 

No Magnetic Stripe Encoding 

Housing color standard 

Overlayr standard 

TCP/IP 

No Keypad 

VoIP Secure Intercom 800M (Bracket Only) 

No Proximity Reader 

Intercom Button 

Cancel Button 

Lost Ticket Button 

NRI Eagle 

UBAlO-SS 500 notes Siil Validator 

MK4 Coin hopper - 3 Coins 

No Notes Dispenser 

No Fiscal Printer 

Honey 33109 2D scan under front panel 

Voice Announcer 

No IP Camera 

Front Door 

DP591 

50 mm standard color 

EMV Card ReaderEthernet converter/Key injection Exit or Automatic Pay 
Station (lX/ APL) 
Secure VoIP Intercom Module 

MacKey Reader with control board for the City pre-paid parking cards 

DP substation and additional hardware 

SG302-10P .. Cisco SRW2008P-K9-NA 10-port 10/100 PoE Managed Switch 

SmartRack 12U Wal! Mount Rack Enclosure Cabinet with Plexiglass Front 
Door Insert 
DP Sub station 
Server with LCD monitor, Windows 7, 16GB of RAM, 2xSSD hard drives 
and RAID 1 configuration. 
All Licenses included. 
HID Access Cards 26 Bit Prox Card 

DP 2760 Barcode Hotel Encoder with RFID Readers 

Base Platform 

llS Volt Power Supply and Heater 

TRAY STAND&MK3480 BARCODE 

Barcode printer TK302 

RFID Hotel Reader - Cost per lane 
RFID Hotel Reader 

Price 

on next page 
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Qty Hem 

1 

l 
I 

1 I ZLCDPlOOOOl 

1 I ZLCDP171000 

1 ZLCDP181002 

1 i ZLCDP185000 
i 

1 I ZLCDP191000 

1 ZLCDP411001 

1 I ZLCDP185002 

1 l ZLCDP211001 

1 ZLCDP221000 

1 • ZLCDP420001 

1 I aoOMKL 
i 

~scriprlon 

INSTALLATION AND MOBILIZATION 
HUB Installation 

-Install system and make all final terminations 
-Configure and commission system software 
-Train Operator users 
HUB Installation 

Total Short Street Garage Cost 

Optional Monthly Lane Only - Not included in the total 
project cost 

DP 1400 Lane Monthly Controler (Optional) 

Housing color standard (Optional) 

115 Volt Power Supply and Heater (Optional) 

Standalone (Optional) 

No Keypad (Optional) 

DP2600 Entry/Exit control board (Optional) 

TCP/IP (Optional) 

HID Mini Prox 5365EGP04 (Optional) 

No AV! (Optional) 

50 mm standard color (Optional) 

Secure VoIP Intercom Module (Optional) 

HUB Model Tall Parking.Pro Barrier Gate 

1 HUS PRO-M-LCOlOHC HUB Model Tall Parking.Pro Barrier Gate w/ 10' Microboom, Fixed Flange, 
Light Grey, Left Hand (Optional) 

1 KBB01c Parts to Convert Straight to Art (8.2 ft clearance-bottom of boom to 
bottom of gate) (Optional) 

2 Sawcut Vehicle Detector Loop - Hook-up to barrier gate Includes: Sawcut, 
wire and seal approximately 8' x 6' (28 Linear ft plus lead in) (Optional) 

1 

2 LEDP100003 

2 LEDP111001B 

2 80CMKL 

2 LEDP211001 

2 LEDP231001 

2 LEDP231003 

LIFM01087-05 

Total cost for the Optional Monthly Lane Only - Not included in the total 
project cost (Optional) 

Plaza Garage 

ENTRY AND EXIT LANE EQUIPMENT 

DP 5900-6 EMY Ready Barcode Entry Station 

Entry Station Base platform EMV Ready (DP5900) 

LCD Graphic display EMV Ready 

Secure VoIP Intercom Module 

HID Mini Prox 5365EGP04 

Single Ticket Issue Button 

Intercom Button 

Ext. Price 1 +,,,,,,,, -1 

$112,632.97 

$5,795.00 $5,795.00 

Page 5 of 16 



Item D1m:tlpfam 

Voice Announcer 

2 LXDP301001 2D scan Hone1well 3310g under f. panel 

DP 5800-G EMV Ready Barcode Exit Station 

1 LXDP100003 Exit Station Base platform EMV Ready (DP5800) 

1 LXDP111001 LCD graphic display 

1 LXDP121002 Receipt Printer Axiom - int mounted 

1 800MKL Secure VoIP Intercom Module 

1 LXDP211001 HID Mini Prox 5365EGP04 

1 LXDP231002 Receipt/Cancel Button 

1 l.XDP231003 Intercom Button 

2 LXDP301001 2D scan Honeywell 3310g under f. panel 

1 l.XDP311001 Voice Announcer 

1 EMV Card ReaderEthernet converter/Key injection Exit or Automatic Pay 
Station (LX/APL) 

1 MacKey Reader with control board for the City pre-paid parking cards 

DP 1400 Lane Controller for the Monthly Only Exit lane 

1 ZLCDP10D001 DP 1400 Lane Monthly Controler 

1 ZLCDP171000 Housing color standard 

1 ZLCDP181002 115 Volt Power Supply and Heater 

1 ZLCDP185000 Standalone 

1 ZLCDP191000 No Keypad 

1 ZLCDP411001 DP26DO Entry/Exit control board 

1 ZLCDP185002 TCP/IP 

1 ZLCDP211001 HID Mini Prox 5365EGP04 

1 ZLCDP221DOO No AV! 

1 ZLCDP420001 50 mm standard color 

1 SOOMKL Secure VoIP Intercom Module 

HUB Model Tall Parking.Pro Barrier Gate 

4 HUB PRO-M-LCOlOHI HUB Model Tall Parking.Pro Barrier Gate w/ 10' Microboom, Fixed Flange, 
Light Grey, Left Hand 

4 KBB01c Parts to Convert Straight to Art (8.2 ft clearance-bottom of boom to 
bottom of gate) 

8 Sawcut Vehicie Detector Loop - Hook-up to barrier gate Includes: Sawcut, 
wire and sea1 approximately 6' x 3' (18 Linea, ft plus lead in) 

I PAY-ON~FOOT EQUIPMENT 
2 APMDP100001 Base p1atform 

2 APMDP111003 Color LCD 6.4 " 
2 APMDP181002 115 Volt Power Supply and Heater 

2 APMDP411002 BISCUIT + DP6020 

2 APMDP121002 Axiom Receipt Printer - int. Mounted 

2 I APMDP131000 No Printing Unit 

2 • APMDP141000 No Magnetic Head 

2 APMDP151005 No Magnetic Stripe Encoding 

2 APMDP171000 Housing color standard 

LIFMQ1087-05 

. Conl1011t!d on neitl page 
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Qty [tern 

2 APMDP161000 

2 APMDP185002 

2 APMDP191000 

2 APMDP201003 

2 APMDP211000 

2 APMDP231003 

2 APMDP231004 

2 APMDP231007 

2 , APMDP251001 

2 
1 

APMDP261001 

2 APMDP351002 

0 APMDP291001 

2 APMDP361000 

2 APMDP301001 

2 APMDP311001 

2 APMDP321000 

2 APMDP331003 

2 APMDP381002 

2 APMDP420001 

2 

2 800MKL 

2 

5 SG300-10PP 

1 A3851973 

1 

100 1326LSSMV-DC 

1 

LIFMQ1087-05 

Overlayr standard 

TCP/IP 

No Keypad 

Description 

VoIP Secure Intercom 800M (Bracket Only) 

No Proximity Reader 

Intercom Button 

Cancel Button 

Lost Ticket Button 

NRI Eagle 

UBAlO-SS 500 notes Bill Val:dator 

MK4 Coin hopper - 3 Coins 

No Notes Dispenser 

No Fiscal Printer 

Honey 3310g 2D scan under front panel 

Voice Announcer 

No JP Camera 

Front Door 

DP591 

50 mm standard color 

EMV Card ReaderEthernet converter/Key injection Exit or Automatic Pay 
Station (LX/APL) 
Secure VoIP Intercom Module 

MacKey Reader with control board for the City pre-paid parking cards 

DP substation and additional hardware 

SG302-10P •. Cisco SRW2008P-K9-NA 10-port 10/100 PoE Managed Switch 

SmartRack 12U Wall Mount Rack Enclosure Cabinet with Plexiglass Front 
Door Insert 
DP Sub station 
Server with LCD monitor, Windows 7, 16GB of RAM, 2xSSD hard drives 
and RAID 1 configuration. 
All Licenses included. 
HID Access Cards 26 Bit Prox Card 

INSTALLATION AND MOBILIZATION 
HUB Installation 

-Install system and make all final terminations 
-Configure and commission system software 
-Train Operator users 
HUB Installation 

Total Plaza Garage Cost 

5th & Walnut Garage 

ENTRY AND EXIT LANE EQUIPMENT 

DP 5900-6 EMV Ready Barcode Entry Station 

Entry Station Base platform EMV Ready (DP5900) 

LCD Graphic display EMV Ready 

Unit Prke Ext Price 

$97,506.17 

Cuntinu<'d on next page 
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LEDP231001 

1 LEDP231003 

1 LEDP311001 

2 l.XDP301001 

1 l.XDP100003 

1 l.XDP111001 

1 l.XDP121002 

1 800MKL 

1 l.XDP211001 

1 LXDP231002 

1 l.XDP231003 

2 l.XDP301001 

1 LXDP311001 

1 

1 

Secure VoIP Intercom Module 

HID Mini Prox 5365EGP04 

Single Ticket Issue Button 

Intercom Button 

Voice Announcer 

DeKription 

2D scan Honeywell 3310g under f. panel 

DP 5800-6 EMV Ready Barcode Exit Station 

Exit Station Base platform EMV Ready (DPS800) 

LCD graphic display 

Receipt Printer Axiom - int mounted 

Secure VoIP Intercom Module 

HID Mini Prox 5365EGP04 

Receipt/Cancel Button 

Intercom Button 

2D scan Honeywell 3310g under f. panel 

Voice Announcer 

EMV Card ReaderEthernet converter/Key injection Exit or Automatic Pay 
Station (l.X/ APL) 
MacKey Reader with control board for the City pre-paid parking cards 

HUB Model Tall Parking.Pro Barrier Gate 

2 HUB PRO-M-LCOlOHC HUB Model Tall Parking.Pro Barrier Gate w/ 10' Microboom, Fixed Flange, 
Light Grey, Left Hand 

2 KBBOlc Parts to Convert Straight to Art (8.2 ft clearance-bottom of boom to 
bottom of gate) 

4 Sawcut Vehicle Detector Loop - Hook-up to barrier gate Includes: Sawcut, 
wire and seal approximately 8' x 6' (28 Linear ft plus lead in) 

PAY-ON-FOOT EQUIPMENT 
2 APMDPlOOOOl Base platform 

2 APMDP111003 Color LCD 6,4 " 

2 APMDP181002 115 Volt Power Supply and Heater 

2 APMDP411002 BISCUIT + DP6020 

2 APMDP121002 Axiom Receipt Printer - int. Mounted 

2 APMDP131000 No Printing Unit 

2 APMDP141000 No Magnetic Head 

2 APMDP151005 No Magnetic Stripe Encoding 

2 l APMDP171000 Housing color standard 

2 APMDP161000 Overlayr standard 

2 APMDP185002 TCP/IP 

2 APMDP191000 No Keypad 

2 APMDP201003 VoIP Secure Intercom 800M {Bracket Only) 

2 APMDP211000 No Proximity Reader 

2 : APMDP231003 Intercom Button 

2 · APMDP231004 Cancel Button 

2 APMDP231007 Lost Ticket Button 

2 APMDP251001 NRJ Eagle 

2 APMDP261001 UBAlO-SS 500 notes Bill Validator 
·----· 

LIFMQ1087-05 

Unit Price 

Continued on next page 
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: Qty Item 

2 APMDP351002 

0 APMDP291001 

2 APMDP361000 

2 APMDP301001 

2 APMDP311001 

2 APMDP321000 

2 APMDP331003 

2 APMDP381002 

2 APMDP420001 

2 

2 800MKL 

2 

5 SG300-10PP 

1 A3851973 

1 

100 1326LSSMV-DC 

1 

1 ZLCDPlOOOOl 

1 ZLCDPl 71000 

1 ZLCDP181002 

1 ZLCDP185000 

l ZLCDP191000 

~ ZLCDP411001 

Zc.CDP185002 

l Z:..CDP211001 

l Z_CDP221000 

' ZLCDP420001 

SOOMKL 

MK4 Coin hopper - 3 Coins 

No Notes Dispenser 

No Fiscal Printer 

Description 

Honey 3310g 2D scan under front panel 

Voice Announcer 

No IP Camera 

Front Door 

DP591 

50 mm standard color 

EMV Card ReaderEtherr.et converter/Key injection Exit or Automate Pay 
Station (LX/AP:..) 
Secure VoIP Intercom Module 

MacKey Reader with control board for the City pre-paid parking cards 

DP substation and additional hardware 

SG302-10P .. Cisco SRW2008P-K9-NA 10-port 10/100 PoE Managed Switch 

SmartRack 12U Wall Mount Rack Enclosure Cabinet with P!exiglass Front 
Door Insert 
DP Sub station 
Server with LCD monitor, Windows 7, 16GB of RAM, 2xSSD hard drives 
and RAID 1 configuration, 
All Licenses included. 
HID Access Cards 26 B,t Prox Card 

INSTALLATION AND MOBILIZATION 
HUB Installation 

-Install system and make all final terminations 
-Configure and commission system software 
-Train Operator users 
HUB Installation 

Total 5th & Walnut Garage Cost 

Optional Monthly Lane Only - Not included in the total 
project cost 

DP 1400 Lane Monthly Controler (Opt;onal) 

Housing coior s:andard (Optional) 

115 Volt Power S,1pply and Heater (Optiona,) 

Standalone (Optional) 

No Keypad (Optional) 

DP2600 Entry/Ed control board (Optional) 

TCP/IP (Optional) 

HID Mini Prox 5365EGP04 (Optional) 

No AVJ (Opfo,aij 

50 rnrn standard cofor (Optional) 

Secure VoIP Intercom Moduie (Optional) 

HUB Model Tall Parking.Pro Barrier Gate 

1 HUB PRO-M-LCOlOH( HUB Model Tall Parking.Pro Barrier Gate w/ 10' Microboom, Fixed Flange, 
Light Grey, Left Hand (Optional) 

LIFMQ1087-05 

Unit Price Ext. Price 

$119,860.11 

Cont/1,ued on next page·· 
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Qty lWm 

1 KB801c 

2 

1 

' .i. 

1 

1 

1 

1 

1 

i 

2 

1 

l 

1 

1 

1 

1 

1 

2 

1 

1 

1 

2 

2 

4 

LEDP100003 

LEDPlllOOlB 

800MKL 

LEDP211001 

LEDP231001 

LEDP231003 

LEDP311001 

LXDP301001 

LXDP10:J003 

LXDPlllOOl 

LXDP121002 

800MKL 

L.XDP211001 

LXDP231002 

LXDP231003 

LXDP301001 

LXDP311001 

HUB PRO·M·LCOlOHII 

KB BO le I 

2 APMDPlOOOOl 

2 APMDP111003 

2 APMDP181002 

2 APMDP'111002 

2 ! APMDP121002 
! 

LIFM01087-05 

Description 

Parts to Convert Straight to Art (8.2 ft clearance-bottom of boom to 

bottom of gate) (Optional) 
Sawcut Vehicle Detector Loop - Hook-up to barrier gate Includes: Sawcut, 

wire and seal approximately 8' x 6' (28 Linear ft plus lead in) (Optional) 

Total cost for the Optional Monthly Lane Orly - Not included in the totaJ 
project cost (Optional) 

6th & Cherry Garage 

ENTRY AND EXIT LANE EQUIPMENT 

DP 5900-6 EMV Ready Barcode Entry Station 

Entry Station Base platform EMV Ready (DP5900) 

LCD Graphic display EMV Ready 

Secure VoIP Intercom Module 

HID Mini Prox 5365EGP04 

S,ngle Ticket Issue Button 

Intercom Button 

Vo:ce Announcer 

2D scan Honeywell 33109 underf. panel 

DP 5800-6 EMV Ready Barcode Exit Station 

Exit Station Base platform EMV Ready (DP5800) 

LCD graphic display 

Receipt Printer Axiom - int mounted 

Secure VoiP Intercom Module 

HID Mini Prox 5365EGP04 

Receipt/Cancel Button 

Intercom Button 

2D scan Honeywell 33109 under f. panel 

Voice Announcer 

EMV Card ReaderEthernet converter/Key injection Exit or Automatic Pay 
Station (LX/APL) 
MacKey Reader with control board for tre City pre-paid parl<in9 cards 

HUB Model Tall Parking.Pro Barrier Gate 

HUB Model Tali Parking.Pro Barrier Gate w/ 10' M:croboom, Fixed Flange, 
Light Grey, Left Hand 
Parts to Convert Straight to Art (8.2 ft ciearance-bottom of boom to 
bottom of gate) 
Sawcut Vehicle Detector Loop - Hook-uo to barrier gate Includes: Sawcut, 

wire and sea1 approximately 6' x 3' (18 L near ft plus lead in) (Optional) 

PAY-ON-FOOT EQUIPMENT 
Base platform 

Color LCD 6,4 " 

115 Voit Power Suppiy arid Heater 

BISCUIT + DP6020 

Axiom Receipt Printer - int. Mounted 

$5,795.00 $5,795.00 

... L . 
ContuH ,en on ,wxt page 
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r Qty Item 

2 APMDP131000 

2 APMDP141000 

2 APMDP151005 

2 APMDP171000 

2 APMDP161000 

2 APMDP185002 

2 APMDP19100D 

2 APMDP201003 

2 APMDP211000 

2 APMDP231003 

2 APMDP231004 

2 APMDP231007 

2 APMDP251001 

2 APMDP261001 

2 APMDP351002 

0 APMDP291001 

2 APMDP361000 

2 APMDP301001 

2 APMDP311001 

2 APMDP321000 

2 APMDP331003 

2 APMDP381002 

2 APMDP420001 

2 

2 800MKL 

2 

5 SG300-10PP 

1 A3851973 

1 

100 1326LSSMV-DC 

1 ZLCDP100001 

UFMQ1087-05 

No Printing Unit 

No Magnetic Head 

No Magnetic Stripe Encoding 

Housing color standard 

Overlayr standard 

TCP/IP 

No Keypad 

Description 

VoIP Secure Intercom 800M (Bracket Only) 

No Proximity Reader 

Intercom Button 

Cancel Button 

Lost Ticket Button 

NRI Eagle 

UBAlO-SS 500 notes Bill Validator 

MK4 Coin hopper - 3 Coins 

No Notes Dispenser 

No Fiscal Printer 

Honey 3310g 2D scan under front panel 

Voice Announcer 

No IP Camera 

Front Door 

DP591 

50 mm standard color 

EMV Card ReaderEthernet converter/Key injection Exit or Automatic Pay 
Station (LX/APL) 
Secure VoIP Intercom Module 

MacKey Reader with control board for the City pre-pald parking cards 

DP substation and additional hardware 

SG302-10P .. Cisco SRW2008P-K9-NA 10-port 10/100 PoE Managed Switch 

SmartRack 12U Wall Mount Rack Enclosure Cabinet with Plexiglass Front 
Door Insert 
DP Sub station 
Server with LCD monitor, Windows 7, 16GB of RAM, 2xSSD hard drives 
and RAID 1 configuration. 
All Licenses included. 
HID Access Cards 26 Bit Prox Card 

INSTALLATION AND MOBILIZATION 
HUB Installation 

-Install system and make all final terminations 
-Configure and commission system software 
-Train Operator users 
HUB Installation 

Total 6th & Cherry Garage Cost 

Optional Monthly Lane Only - Not included in the total 
project cost 

DP 1400 Lane Monthly Controler (Optonal) 

Unit Price Ext, Price 

$114,664.02 

···· Cont,nui!d on next page 
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Qty Item Descriptkm Unit Price EtL Price i 

1 ZLCDP171000 Housing color standard {Optional) 

1 , ZLCDP181002 115 Volt Power Supply and Heater (Optional) 

1 ZLCDP185000 Standalone (Optional) 

1 ZLCDP191000 No Keypad (Optional) 

l ZLCDP411001 DP2600 Entry/Exit control board (Optional) 

1 ZLCDP185002 TCP/IP (Optional) 

1 ZLCDP211001 HID Mini Prox 5365EGP04 (Optional) 

1 ZLCDP221000 No AV! (Optional) 

1 ZLCDP420001 50 mm standard color (Optional) 

1 800MKL Secure VoIP Intercom Module (Optional) 

HUB Model Tall Parking.Pro Barrier Gate 

l HUB PRO-M-LCOlOH HUB Model Tall Parking.Pro Barrier Gate w/ 10' Microboom, Fixed Flange, 
Light Grey, Left Hand (Optional) 

1 KBBOlc Parts to Convert Straight to Art (8.2 ft clearance-bottom of boom to 
bottom of gate) (Optional) 

2 Sawcut Vehicle Detector Loop - Hook-up to barrier gate Includes: Sawcut, 
wire and seal approximately 8' X 6' (28 Linear ft p!us lead in) (Optional) 

1 Total cost for the Optional Monthly Lane Only - Not included in the total $5,795.00 $5,795.00 
project cost (Optional) 

10th & Cherry Garage Garage 

ENTRY AND EXIT LANE EQUIPMENT 

DP 5900-6 EMV Ready Barcode Entry Station 

2 LEDP100003 Entry Station Base platform EMV Ready (DP5900) 

2 LEDP1110018 LCD Graphic display EMV Ready 

2 800MKL Secure VoIP Intercom Module 

2 LEDP211001 HID Mini Prox 5365EGP04 

2 LEDP231001 Single Ticket Issue Button 

2 LEDP231003 Intercom Button 

2 LEDP311001 Voice Announcer 

4 LXDP301001 2D scan Honeywell 3310g under f. panel 

OP 5800-6 EMV Ready Barcode Exit Station 

1 LXDP100003 Exit Station Base platform EMV Ready (DP5800) 

- LXDP111001 LCD graphic display 

~ LXDP121002 Receipt Printer Axiom - int mounted 

l. 800MKL Secure VoIP Intercom Module 

1 U<DP211001 HID Mini Prox 5365EGP04 

l LXDP231002 Receipt/Cancel Button 

1 LXDP231003 Intercom Button 

2 LXDP301001 2D scan Honeywell 3310g under f. panel 

1 LXDP311001 Voice Announcer 

on n,'xt page 
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Qty Item o.,,scription 
~,,,,,,,-~-------

1 EMV Card ReaderEthernet converter/Key injection Exit or Automatic Pay 
Station (LX/APL) 

1 MacKey Reader with control board for the City pre-paid parking cards 

DP 1400 Lane Controller for the Monthly Only Exit lane 

1 ZLCDP100001 DP 1400 Lane Monthly Controler 

1 ZLCDP171000 Housing color standard 

1 ZLCDP181002 115 Volt Power Supply and Heater 

1 ZLCDP185000 Standalone 

1 ZLCDP191000 No Keypad 

1 ZLCDP411001 DP2600 Entry/Exit control board 

1 ZLCDP185002 TCP/IP 

1 ZLCDP211001 HID Mini Prox 536SEGP04 

1 ZLCDP221000 No AV! 

1 ZLCDP420001 50 mm standard color 

1 800MKL Secure VoIP Intercom Module 

HUB Model Tall Parking.Pro Barrier Gate 

4 HUB PRO-M-LCOlOH HUB Model Tall Parking.Pro Barrier Gate w/ 10' Microboom, Fixed Flange, 
Light Grey, Left Hand 

4 KBBOlc Parts to Convert Straight to Art (8.2 ft clearance-bottom of boom to 
bottom of gate) 

8 Sawcut Vehicle Detector Loop - Hook-up to barrier gate Includes: Sawcut, 
wire and seal approximately 6' x 3' (18 Linear ft plus lead in) (Optional) 

PAY-ON-FOOT EQUIPMENT 
2 APMDP100001 Base platform 

2 APMDP111003 Color LCD 6,4 " 

2 APMDP181002 115 Volt Power Supply and Heater 

2 APMDP411002 BISCUIT + DP6020 

2 APMDP121002 Axiom Receipt Printer - int. Mounted 

2 APMDP131000 No Printing Unit 

2 APMDP141000 ' No Magnetic Head 

2 APMDP151005 No Magnetic Stripe Encoding 

2 APMDPl 71000 Housing color standard 

2 APMDP161000 Overlayr standard 

2 APMDP185002 TCP/JP 

2 • APMDP191000 No Keypad 

2 APMDP201003 VoIP Secure Intercom 800M (Bracket Only) 

2 APMDP211000 No Proximity Reader 

2 APMDP231003 Intercom Button 

2 APMDP231004 Cancel Button 

2 APMDP231007 Lost Ticket Button 

2 APMDP251001 NRI Eagle 

2 APMDP261001 UBAlO-SS 500 notes Bill Validator 

2 APMDP351002 MK4 Coin hopper - 3 Coins 

0 APMDP291001 No Notes Dispenser 

2 i APMDP361000 No Fiscal Printer 

LIFMQ1087-05 

Unit Price Ext. Price 
------
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Qty . !tem 
t 

2 I APMDP301001 

2 
1 

APMDP3ll001 

2 APMDP321000 

2 APMDP331003 

2 APMDP381002 

2 APMDP420001 

2 

2 800MKL 

2 

5 SG300-10PP 

1 A3851973 

1 

100 1326LSSMV-DC 

1 

1 LEDP100003 

1 LEDP111001B 

"- 800MKL 

LEDP211001 

LEDP231001 

~ LEDP231003 

l LEDP311001 

2 LXDP301001 

1 LXDP100003 

1 LXDPlllOOl 

LIFMQ1087-05 

Description 

Honey 3310g 20 scan under front panel 

Voice Announcer 

No IP Camera 

Front Door 

DP591 

50 mm standard color 

EMV Card ReaderEthemet converter/Key injection Exit or Automatic Pay 
Station (LX/APL) 
Secure VoIP Intercom Module 

MacKey Reader with control board for the City pre-paid parking cards 

DP substation and additional hardware 

SG302-10P .. Cisco SRW2008P-K9-NA 10-port 10/100 PoE Managed Switch 

SmartRack 12U Wall Mount Rack Enclosure Cabinet with Plexiglass Front 

Door Insert 
DP Sub station 
Server with LCD monitor, Windows 7, 16GB of RAM, 2xSSD hard drives 
and RAID 1 configuration. 
All Licenses included. 
HID Access Cards 26 Bit Prox Card 

INSTALLATION AND MOBILIZATION 
HUB Installation 

-Install system and make all final terminations 
-Configure and commission system software 
-Train Operator users 
HUB Installation 

Total 10th & Cherry Garage Cost 

8th & Cherry Garage 

ENTRY AND EXIT LANE EQUIPMENT 

DP 5900-6 EMV Ready Barcode Entry Station 

Entry Station Base platform EMV Ready {DP5900) 

LCD Graphic display EMV Ready 

Secure VoIP Intercom Module 

HID Mini Prox 5365EGP04 

Single Ticket Issue Button 

Intercom Button 

Voice Announcer 

2D scan Honeywell 3310g under f. panel 

DP 5800-6 EMV Ready Barcode Exit Station 

Exit Station Base platform EMV Ready (DP5800) 

LCD graphic display 

Receipt Printer Axiom - int mounted 

Unit Price 

$92,408.10 

Co11tinucd on next page 

Page 14 of 16 



i 

Qty item 

1 800MKL 

1 LXDP211001 

1 LXDP231002 

1 LXDP231003 

2 LXDP301001 

1 i LXDP311001 

1 

1 

Secure VoIP Intercom Module 

HID Mini Prox 536SEGP04 

Receipt/Cancel Button 

Intercom Button 

Description 

2D scan Honeywell 3310g under f. panel 

Voice Announcer 

EMV Card ReaderEthernet converter/Key injection Exit or Automatic Pay 
Station (LX/ APL) 
MacKey Reader with control board for the City pre-paid parking cards 

HUB Model Tall Parking.Pro Barrier Gate 

2 HUB PRO-M-LCOlOH HUB Model Tall Parking.Pro Barrier Gate w/ 10' Microboom, Fixed Flange, 
Light Grey, Left Hand 

2 KBBOlc Parts to Convert Straight to Art (8.2 ft clearance-bottom of boom to 
bottom of gate) 

4 Sawcut Vehicle Detector Loop - Hook-up to barrier gate Inciudes: Sawcut, 
wire and seal approximately 6' x 3' (18 Linear ft plus lead in) 

2 APMDPlOOOOl 

2 APMDP111003 

2 APMDP181002 

2 APMDP411002 

2 APMDP121002 

2 APMDP131000 

2 APMDP141000 

2 APMDP151005 

2 APMDP171000 

2 APMDP161000 

2 APMDP185002 

2 APMDP191000 

2 APMDP201003 

2 APMDP211000 

2 APMDP231003 

2 APMDP231004 

2 APMDP231007 

2 APMDP251001 

2 APMDP261001 

2 APMDP351002 

0 APMDP291001 

2 APMDP361000 

2 APMDP301001 

2 APMDP311001 

2 APMDP321000 

2 APMDP331003 

2 A::>MDP381002 

2 A?MDP420001 

2 

2 800MKL 

2 

PAY-ON-FOOT EQUIPMENT 
Base platform 

Color LCD 6,4 " 

115 Volt Power Supply and Heater 

BISCUIT + DP6020 

Axiom Receipt Printer - int. Mounted 

No Printing Unit 

No Magnetic Head 

No Magnetic Stripe Encoding 

Housing color standard 

Overlayr standard 

TCP/IP 

No Keypad 

VoIP Secure Intercom BOOM (Bracket Only) 

No Proximity Reader 

Intercom Button 

Cancel Button 

Lost Ticket Button 

NRI Eagle 

UBAlO-SS 500 notes Bill Validator 

MK4 Coin hopper - 3 Coins 

No Notes Dispenser 

No Fiscal Printer 

Honey 3310g 2D scan under front panel 

Voice Announcer 

No IP Camera 

Front Door 

DPS91 

50 mm standard color 

EMV Card ReaderEthernet converter/Key irjection Exit or Automatic Pay 
Station (LX/APL) 
Secure VoIP Intercom Module 

MacKey Reader with control board for the City pre-pa:c parking cards 

Unit Price Ext Price 

L-~- ---- ---~-- __ j_-_______ ------ ,,. , j 

Cont 111w•11 on next page 
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TEAMS & CONDITIONS 

DP substation and additional hardware 

f)(Y.Jf Inwrt 
Di> $vb ~urion 
~~'"N w,lh u::o m:>nito,, Windows 1, i6GB of AAM, ZXSSP hard dr!Vi5 
and R.t\.lt) 1 cnntigw atH>?"; 
AH u( ktt;;,e; i!10Hd,1'd 
HID Aaes;, Card$ 26 bi! Pmx (;;rd 

INSTALLATION AND MOBIUZATJON 
HUS Installation 

-Install system and make all final terminations 
-Conflgur$ and commission system software 
-Train Operator users 
HUB lns1<1:!ation 

Runnll'.19 Sul:iTotal 

rt.it QLCti$tkH1 cvve:s i.;..~v~H. 1hat ar• pt~scdJy htt~fl~lnab!e\ HlJil P-Jh(ing ·1 ~tthndugy W\t~rv~'~ the r,nr:t 
to Jownd th,$ ;,..VX>tttro-n if ar,,y wifc,r·e>ien Wf}f°k h ;01.1nd tn l1t; h!f1\1in1d dt1r.n9 t11e f~euAion ~A 
;,top* Tr>t: qHota1ion 1$ vahJ for 60 day'Ji 

i ·dl i>AAK!NG TtcHNOiOGY USA IN( 
K~y:'itune Dnve 

'/ii,.rr:-::Ln:· JA_ 1SCB:G 

S!/4,ti45.J4 



Terms ,11111 Conditions 

TI1ese terms and conditions ("T&C's") apply to the sale and licensing of the hardware and related software (collectively, "Equipment") 
identified on this price quote ("Quote") issued by HUB Parking Technology USA, Inc. ("HUB") to the buyer identified in the Quote ("Buyer"). 

l. /\pplk:1tion Pf Terms a111!.f.illJ1li1iom.. Any purchase order issued by Buyer ("PO") shall be consistent with these T&C's and 
shall be firm and not subject to cancelation, suspension or modification by Buyer. All s:ll<ls and licensing of Equipment shall he governi.:d solely 
and exdusively by these T&C's. Buyer i:; ln.:rtby deemed l\J accept these T&Cs and to waive its own general terms and conditions ofpnrchase, 
whether set forth in a PO or any other document issued or rcfo.rcnccd by Buyer (collcdively, "Buyer Documcnt:niotf"}. ln lhe event of any conflict 
between these T&C's and those set forth in any Buyer Documentation, the form..:r shall control. N() moJilicalion or suppkm,mtation ot: or uc.ldi1ion 
to, these T&C's shall result from the issuance, receipt, acknowledgment or acceptance by HUB of any Buyer Documentation or otherwise. 

2. l'ri1,;.i.ng. The pricing set forth in this Quote is valid for sixty ( 60) <lays from thi, date. Pmjcct cancellation for any reason atier 
acceptance of this Qootc may he sulucct to 25% restocking tee for Equipment components or de~ices. Pr1yment tem1s are 50% due for orders, 40% 
due at delivery and I 0'% alter final installation. All invoices issued by 1 lllB shall be paid within thirty (30) days from the invoice date. 

3. Wammtics: Limita!i(\n of Liability. lllJB wnrrams the Equipment tub,; free rrom dcli:cb in materials and workmanship for a 
period of two (2} years follmving the <lute of final installation. HUB agrees 10 repair nr replace. at HUA's expense, any deli::c1iv,; Equipment for 
two 12,) years from ,late of final installation. Evidence of vandalism, unauthorized modi!kations. and wnoections to impmpl.'r pow.;:r source will 
rni<l this warrnnty. 'I his warranty extends only to th.: original purchase, and does not cover replacements. In case of failure due to defective 
material or workmanship during the two (2) year warranty period, the Equipment will be repaired or replaced at no charge. 'I11ere is no provision 
in this warranty for labor outside HUH and HUB's obligation under this warranty is limiu:<l lo servicing aml n,pladng <ldectivc parts or 
workmanship. llllO MAKES NO OTHER REPRESENTATION UR WARRANTY OF ANY KIND. EXPRESS OR IMPLIED, REGARDING 
THE E()UlPMENT, INCL\JDJNG. BUT NOT LIMITED TO. ANY WAl<RANTIES OF MERCIIANr.<\BILllY OR FITNESS FOR A 
PART!CtfLAR PURPOSE. IN NO EVENT SHALL HUB BE LIABLE FOR LOSS OI· PIWFITS. OR ANY ffl1lER Sl'ECIA!~ INCJDENTAL, 
INDIRECT. OR CONSEQlJENTIAL DAMAGES, ARISING OUT OF OR REI.A nm TO Tl !IS QUOTE OR Tl II:: USE OR PEIU:ORMANCE 
OF THE EQUIPMENT. IIOWEVER CAUSED AND ON At~Y '11-1.EORY OF LIABILITY, WIIETIIER l'.\l AN ACTION FOR CONTRACT, 
TORT OR OTHERWISE, AND WHETHER OR NOT HUB HAS BEEN ADVISED Of THE POSSIBIUTY OF SUCH DAMAGES. 

4. SoHw:irc Licensc. Any and all software embedded in any hardware included among the Equipment, or that otherwise forms 
part of the Equipment, is licensed and not sold to Buyer. Buyer shall not atiempt to reverse engineer or decompile any such software. 

5. lndt.'mnilication. Buyer agrees to indemnify, defend and hold hannless HUB from and against any and all damages, claims, 
liability, costs, losses and expenses (including attorneys' fees) that HUB may incur to the extent caused by any misconduct, unlawful activity or 
negligent act or omission of Buyer or Buyer's failure to perform any acts agreed upon by the parties in connection with this Quote. 

6. (ii;ncral. The Quote and these T&C's shall be governed by and cons1rued in accordance with the laws of the St.ate of 
l'ennsylvania, without application of' any choice or law rules. ·me parties consent to the j11risdiction of 1hc state and federal courts of the Slilte of 
l'c1111sylvania. If uny provision of 1111.:~c T&Cs is d1..-cmed invalid or unenforceable, such provision shall be modified to the extent necessary to 
render it valid and enforceable. lf ~uch modification is not posxible, the provision in question shall be deemed stricken :md 1hc remainder of these 
T&C's shall continue in titll force and effect. Buyer shall not assign or delegate any of ils tights or obligation, arisinl.l under the Quote or the 
!'&C's, and any such purported m;signment or Jekgation shall be void. Except for a failure ro mak<l payment~ when rluc. neither parry shall be 
liable for any delay in performance or any failure to purform any obligation hereunder which ,irises from any contingency llcyond that party's 
reasonable control, including, but not limited to, acts of God, governmental nrdds or r.:stric1inns, war. threat of war, riot. strikes, fires, floods. 
tran~purtation delays. pmduct shortag.,-s or any failure of delivery by suppliers, whether such contingency was known or contemplated to be possible 
,ti the lime the Quote is made. If any such contingency :1risc~ and conti111tcs for a period of more 1han sixty ((i(J J days, then either p~rty may terminate 
the ()uoic. A11y omkc nr demand pc11nittt:d or required hereunder shall be deemed made or given (i) ~even (7) days alicr deposit in the postal 
sy;,i,'ln wi1h first dass airmail r,o,tage pr<!p:iid, liil li.iur (4) dnys a!kr delivery to a r,,putablc i11lcm:1tio11al courier scrvice, addn:~~ed lo :t purty al 
its addrc,s set fbrth in the ()uotc, or s,cuch nthcr a<ldr~sss th such part:y may gin: by wrillcn notice hereunder. or (iii) whrn dclivcr;:d clcclrnnically 
to a v;ilid email address with receipt acknowlcdgntcm. The Quulc and thcsc T&< .. ··s snpcrsnk all prior a;m:cmcnts, arrnngcmcnts and undcrntanding 
rd:1ting to the subject matter of the Quote. and ,cts H:mh th,: parties· ,·ntir~ a;;rcc111cnl and un,l,'.r,ta,i.ling in respect ofihc tr:msuo.:tion cr,ntemplatc<l 
hereundn Provisions ol'lhc Quote or nfihcsc r&Cs may bc \~aiv-:d, amended or canceled only by a documem signed by both parties. 

HUS E ,,, Ic~·,!cq,:-a 8usirn?SS Urdt oi FAAC Grot.p 

HU6 Poddng 'feCht'iOk}£W USA Inc- S53 Keystont! Driv'! ~ \Virnrende:f!,1 PA 15036 ! U.SJ\ TtL-'*' 1 724 , f.tx -<-17)4772 J750 ~ w'.vw)11~b1htfk1ns;.i..~~--

010·B205-2349i2/AMER1Ci,S 



M-ME Inc. 
MID MISSOURI ELECTRIC 

MME 
1917 Paris Road 
Columbia, Mo. 65201 
573 875 1545 Fax 753 442 5673 

10/19/16 

City of Columbia, Mo. Parking Garages 

Attn: Lazar Milanov 
Re: Electrical 

Larry Slates 
larry@midmissourielectric.com 
Scott Wallace 
Scott@midmissourielectic.com 

Material and labor to install the electrical for Garage entrance & exit stations 
Provide labor at the current Boone County wage determination (#23) provided 
All the following prices will be honored through 12/31/2017, after that time period there 
will be a minimum of a 3% price increase for increased costs 
Demolition of the exiting entrance /exit operators 
Installation of the new operators 
Installation of the loop sensors (sensors provided by others) 
Power circuitry to control/data room (conduit & wire) per specifications 
Data wiring ( conduit & wire) per specifications 
New Concrete Islands 
Concrete cutting & patching will be by others 

5th & Walnut 
6th & Cherry 
81h & Cherry 
81h & Walnut 
1 01h & Cherry 
Short Street 

Larry Slates 

$24,000 
21,000 
15,000 
16,000 
14,500 
12,500 



Section 5: Warranty 
Describe any warranty period you offer on your products. 

HUB Response: 

HUB Parking Technology USA, Inc. warrants its product ta be free of defects in materials and 
workmanship for a period of two (2) years parts and labor from the date of substantial completion 
Dudng the warranty period, HUB Parking Technology will cover all of the parts, emergency calls and 
remote software and hardware support. 

HUB Parking Technology USA, Inc. (HUB) warrants and represents that: 
• its services and/or goods shall be performed and/or provided in a professional and work

like manner in accordance with applicable industry standards. 
• all Hardware and Equipment will be new and of original manufacturer. 
• (a) it has clear and marketable title to any Equipment and Hardware; (b) the right to 

license ail Vendor Software; and (c) the right to install Commercial Software provided to 
Customer in connection with the Agreement. 

• under normal use and service, and while properly maintained, the System wilf operate in 
accordance with the Functional and System Specifications, requirements and standards 
contained in this Agreement and will continue to do so through the Warranty Period. 

HUB's warranty excludes remedy for damage or defect caused by abuse or misuse, modifications not 
made by HUB, improper or insufficient maintenance, improper operation, normal wear and tear and 
normal usage. Customer's sole remedy for breach of this limited warranty shall be the repair and/or 
replacement of the materials and equipment. 

The above stated LIMITED warranty is exclusive and in lieu of any warranty of merchantability, fitness 
for particular purpose, or any other warranty, whether expressed or implied. ALL OTHER WARRANTIES 
ARE HEREBY DISCLAIMED. 

City of Columbia, Missouri 
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Section 6: Experience 
A. Describe the experience of your implementation and support team, including time with 

the company, years of experience with the proposed system, and relevant certifications 
held by the team. 

HUB Response: 
The proposed Project Managers for this project are Lazar Milanov and Mike Staesche. Their qualifications 
and experience are described below along with other key personnel that will be involved in this project. 

Project Management/Installation Team: 

Lazar Milanov - Regional Account Manager and primary client contact. He has been with HUB Parking 
Technology USA, Inc since 2009. He has extensive experience and knowledge of parking management 
and operations. Over 30 HUB f nstallations 

Don Wilson - Project Manager. He will coordinate the installation process with the client and supervise 
and assist throughout the entire process. He has been with HUB Parking Technology USA, Inc. since 2000. 
Over 50 HUB installation. Don earned his PMP certification in May of 2006 and is a PMP in good 
standing 

Mike Staesche - Assistant Project Manager and main contact for the project installation. He will 
coordinate the installation process with the client and supervise ond assist throughout the entire process. 
He has been with HUB Parking Technology USA, Inc. since 2013. Over 12 HUB installation. 

Ivan Pantchev - Service and lnstaUation Supervisor. Ivan hos over 15 years of experience in installing 
ond servicing parking systems. He will provide remote and onsite software setup ond also train the parking 
and airport staff He has been with HUB Parking Technology USA, Inc. since 2009. 
Over 40 HUB installation 

Razvigor Andreev - Software set up, training and post installation support. He will provide remote and 
onsite software setup and also train the parking and airport staff He has been with HUB Parking 
Technology USA, Inc. since 2009. 
Over 30 HUB installation 

City of Columbia, Missouri 
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B 
B. Describe your firm's experience with projects of similar scope and size. Include project 

name, total sale amount, distance from City of Columbia, and a customer contact that we 
may reference. 
HUB Response: 

References 

Name of Business: City Of Chicago L Millennium Garages 

Total Sales Amount:: =$1=·=1=00=·=00.._Q=·=o=-o ________________ _ 

Contact Person: Jim Healy I SP Plus Regional Manager _ ·--··--·-----------
Telephone Number: =31=2~-=2 ..... 74 .... -.,.20=2-7 _________________ _ 

£mail Address: jhea~pJus.com ·------
Project Description: The prQ.ject romQrises four (4~ gorogf:S which include 24 Entey Station~ 

26 Exit Stations, 4 Fee Computers. 41 Pav-on-Foot Pay stations. 50 Gates. HUB Facili{v 

Management System Software and Hardware, Integration with Third Party Web Reservation 
systems ( Park Mobil .Spot Hero .Park Whiz, Parking Panda), Integration with SP+ Account 

Receivable system (CARS) 

Name of Business: New Haven Pgrfdng Authority 

Total Sales Amount:: =$2=·=0=00=•=()()()=·=0~0 _________________ _ 

Contact Person: B=r,._,ia=n~S=eh~o=l=m~------------·-------··----
Telephone Number: =20=3'--""'94""'6=--=5=91,,_,7 _________________ _ 

Email Address: bseholm@nhoarking.com 
Project Description: Ille 12.roject (OmJ2rises eight Wl garages which include 20 Entry ~totions, 
20 Exit Stations, 17 Fee Computers, 6 Pa'{-on-Foot Paystations, 45 Gates, HUB Facility 

Management System Software and Nardware, Variable Message Sign!i, E!.QLklng Guidance 

System Server and S.oftware 

Name of Business: New Brunswick Parki119. Autharity -·-------------

Total Sales Amount:: =$1=·~90~0~00~0~.0~0....._ _______________ _ 
Contact Person: '--'H=a,_,.rry~J'-". D=e=l:;;;tg=ad=o,.__ ___________________ _ 

Telephone Number: 732-545-3118 ext. 112 ····-· 
Email Address: hdelgado@nJnbp.QQ[g,__ ____ _ 
Project Description: Tile project comQrises seven (Zlgarkinq_deckswhich include 31 lanes, 15 

Entry Stations, 16 Exit 5tqtions1 26 Pay-on-Foot PO'f)itPtif!.!15, Facility Management Systerp'---
So(tware and Hardware 

City of Columbia, Missouri 
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r,mt.1 H B 
C. Describe your firm's history and experience in the industry. Include financial statements 

and any other information that would assist the City of Columbia in assessing your firm's 
financial stability. Note that RFP submittals are public records. If the offerer would prefer 
this information remain confidential. financial statements may be provided during the 
short-list interview stage. Note that financial stability is a key factor to success in this 
long-term project so it must be provided at some point. 

HUB Response: 
HUB Parking Technology is the FAAC Group Business Unit that develops, manufactures, installs 

and provides ofter-sales services for Parking Revenue Control Systems branded ZEAG and DATAPARK in 
the United States. HUB Parking Technology delivers the ftexibility, professional expertise and close 

personal service of a local company, together with all the capabilities, and network strength of a global 
player. We are represented in North and South America, Europe, Africa, the Middle East, Asia and 
Australia. 

Founded in 1965, FAAC built a company on business integrity, product innovation, and service o~er-the
sole. HUB Parking Technology was formed by successfully bringing together equipment manufacturers, 
DATAPARK (founded 1981), ZEAG (founded in 1971), CTR Parking (founded in 1992} and Magnetic 
Autocontrol to form one of the top parking equipment providers in the U.S. 

rJUB Parking Technology maintains offices in St. Louis MO, Chicago, Minneapolis, Boston, Cincinnati; 
Pittsburgh, Atlanta, Baltimore, Los Angeles, San Leandro, Philadelphia, Fort Lauderdale, and Washington 
DC. Our U.S. corporate headquarters is located in Warrendale, PA (Pittsburgh). 

HUB Parking Technology has the financial stability and sufficient resources to successfully 
complete the City of Columbia PARCS contract. 

Company financial reports are available upon request and will be provided during the 

short-list interview stage. 

City of Columbia, M1ssouri 
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Section 7: Bid Bond 

HUB Response: Attached 

City of Columbia, Missouri 
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EXHIBIT E 

BID BONO 
(Bid Security} 

KNOW ALL MEN BY THESE PRESENTS, that we, t!Ul:LE~rt<!ng,Iec::1J119l9gyJ)§8,l!lc;:,_,, 
------as PRINCIPAL and .G.reatA!nericaulns.uran~pany 

____ . ____ .as SURETY, are held and firmly bound unto the City of 
Columbia, Missouri, ("City"} in the sum of 
Five Percent The Amount Of Bid--·-- Dollars 
{$_. 5% . ) ("Bid Security.,), for the payment of whichsu~ well and truly to 
be made, we hereby joinUy and severally bind ourselves, our heirs, executon:;,, 
successors, and assigns, firmly by these presents. 

THE CONDITION OF nus OBLIGATION IS SUCH, that whereas Prlnc1pal has 
submitted a bid dated .Jlctober 7, , 2016, to enter Into a contract in writing for the 

Job Titlf--RFP5/2016Parkmg Unility Softwar~-·••w--~---·- Project; 

Descrigtion: lnsta!Hng_Zea_g PARC System with ZMS software and Magnetic gates. 
NOW, THEREFORE, 

IF said Bid shall be rejected, or in the alternate, 

If Principal shall not withdraw the bid within the period specified therein after the 
o~ning of bids, or, if no period be specified, within ninety (90) days after the bid 
opening, or in the alternate, 

if said Bid shall be accepted and the Principal shall execute and deliver a contract 
in the form of contract attached hereto, properly competed with aU attachments and 
requirements pertaining thereto, and shall fumish a bond for the faithful performance of 
said contract, and for the payment of all persons performing !abor or furnishing materials 
in connection therewith, ehaU in all other respects perform the agreement created by the 
acceptance of said Bid within twenty (20) days after such Contract Documents are 
presented to Principal for signature, or in the alternate, 

In the event of the withdrawal of the Bid within the period specified, or the failure 
to enter into such contract within the time specified, the Bid Security shall 
immediately become due and payable and forfeited to the City as liquidated damages. 
Principal and Surety agree that this is a fair and reasonable approximation of the actual 
damages Incurred by the City for the Princlpal's failure to honor !ts bid and that the 
liquidated damages in this section are not penal in nature but rather the parties' attempt 
to fairly quantify the actual damages incurred by the City for the Princf pal's refusal to 
honor its bid. 

The Surety, for value received, hereby stipulates and agree5 that the obligat!ons 
of said Surety and its bond shall be in no way impaired or affected by the extension of 
the time within which the City may accept such Bid; and said Surety does hereby waive 
notice of any such extension. 



IN WITNESS WHEREOF, the Principal and Surety have hereunto set their hands 
and seals, and such of them as or corporations have caused their corporate seals to be 
hereto affixed and these presents to be signed by their proper officers, the day and year 
set forth herein. 

HUB Parking Technology USA, Inc. 

Title: '5s,_ :~ ~ 

Date: October 7, 2016 

I hereby certify that (1) I have authority to 
execute this document on behalf of Surety; (2) 
Surety is named in the current list of 
"Companies Holding Certificates of Authority 
as Acceptable Aeinsuring Companies": as 
published in Circular 570 (most current 
revision) by the Financial Management 
Service, Surety Bond Branch, U.S. 
Department of the Treasury; and (3) Surety Is 
duly llcensed to issue bonds in the State of 
Missouri and in the jurisdiction in which the 
Project is located. 

,/"V .. /' 
SURETY/./ , 

/ 
By:,./ 

! / z.;.;.,» 

(-,~_,c.:>::;.~ (~ignature) 

/h/,A/ / 
/') rfnted Name: -.1.am""'es ......... c ..... c ..... a ..... c ...... 1io .... s..__ ___ ~ 

.,/~,...,,..,_.-T"y 

/:.---/ 
Title: ...81tmnelt;J.n:£a.c,,,.,t _______ _ 

Date: ___Q.ctoheu-2.w..01,..,.6..__ ______ _ 



GREAT AMERICAN INSURANCE COMPANY® 
Administrative Office: 301 E 4TH STREET • CINCINNATI, OHIO 45202 • 513-369-5000 • FAX 513-723-2740 

The number of persons authorized by 
this power of attorney is not more than FOUR 

No. 0 18477 
POWER OF ATTORNEY 

KNOW ALL MEN BY THESE PRESENTS: That the GREAT AMERICAN INSURANCE COMPANY, a corporation organized and existing under 
and by virtue of the laws of the State of Ohio, does hereby nominate, constitute and appoint the person or persons named below, each individually if more than 
one is named. its true and lawful attorney-in-fact, for it and in its name, place and stead to execute on behalf of the said Company, as surety, any and all bonds, 
undertakings and contracts of surctyship, or other written obligations in the nature thereof; provided that the liability of the said Company on any such bond, 
undertaking or contract of suretyship executed under this authority shall not exceed the limit stated below. 

JAMES C. CARLINS 

ANTHONY P. LEKSE 

RICHARD J. TAYLOR 

CHRISTOPHER J RUCK 

Name Address 

ALL OF 

PITTSBURGH, PENNSYLVANIA 

Limit of Power 

ALL 

$75,000,000 

This Power of Attorney revokes all previous powers issued on behalfofthe attomey(s)-in-fact named above. 
IN WITNESS WHEREOF the GREAT AMERICAN INSURANCE COMPANY has caused these presentl> to be signed and attested by its appropriate 

officers and its corporate seal hcrrnnto aflixed this 21ST day of JULY 2011 
Attest GREAT AMERICAN INSURANCE COMPAl'N 

-------A!sistant Secretary Divisional Senior Vice Presidenl 

STATE OF OHIO, COUNTY OF HAMILTON - ss: DAVID C. KITCHN (877-377-2405) 

On this 21ST day of JULY , 2011 , before me personally appeared DAVID C. KITCHIN, to me 
known, being duly sworn, deposes and says that he resides in Cincinnati, Ohio, that he is a Divisional Senior Vice President of the Bond Division of Great 
American Insurance Company, the Company described in and which executed the above instrument; that he knows the seal of the said Company; that the seal 
affixed to the said instrument is such corporate seal; that it was so affixed by authority of his office under the By-Laws of said Company, and that he signed his 
name thereto hy like authority. 

KAREN l. GROSHE!M 
NOTARY PtJBUC. STATE Of OHIO 

MY COMMIS81-0tf EXPIRES OMO· 16 

This Power of Attorney is granted by authority of the following resolutions adopted by the Board of Directon; of Great American Insurance Company 
by unanimous written consent dated June 9, 2008. 

RESOLVED: Thal the Divisional Presidenl, the several Divisional Senior Vice Presidents, Divisional Vice Presidents and Divisonal Assistant Vice 
Presidenls, or any one of them, be and hereby is authorized,jium time to lime, to appoint one or more Attorneys-in-Fae/ 10 execute 011 behalf of the Company, 
as surery, any and al! bonds, undertakings and contracts of suretysltip, or other wrilten obligations in the nature thereof; lo prescribe their respective duties and 
the respec1i,•e iimits of their authority; and to revoke any such appoi111ment at any rime. 

RHSOLVED FURTI IER: That the Company seal and the signalure of any of the aforesaid officers and any Secrelary or Assistant Secretary of the 
Company may be affixed by facsimile to any power of attorney or certificate of either given for the execution of any bond, undertaking, contract of si;re(yship, 
or other wri/len obiigalion in the nahlre thereof. such signature and seal when so used being hereby adop1ed by the Company as the original signature ofsuch 
officer and !he original seal of rhe Company, to be valid and binding upon the Company willi the same force and effat as rhough manually affixed. 

CERTfflCATION 

!, STEPHEN C. BERAHA, Assistant Secretary of Great American Insurance Company, do herchy certify that the foregoing Power of Attorney and 
the Resolutions of the Board of Directors of June 9, 2008 have not been revoked and arc now in Ii.ti! force and effect. 

Signc<l and sealed this 7th day of October, 2016 

S1029AC 1411'.) 



SURETY POWER OF ATTORNEY MUST BE ATTACHED 



Section 8: W-9 Submission 
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Form W•9 
(Rev, OecembBf 20 i 4 j 
Dopa;lmr.:t1! of lh• T raosury 
lt1h.nml f fovern.lrl Sefvictt 

Request for Taxpayer 
Identification Number and Certification 

Give Form to the 
requester, Do not 
send to the IRS, 

1 Ni1fn$ (a~ ahown on your 1r1corne lall fllhJn1} M,IM ;a t,iqti1W' en !Iii; iln.;do net ioil'lo thkl llne l)l:,nk. 

f:!YJ:3.~~J~[lech_no,;.,l;;,.og~y'-U_S_,,,A~ln.;.;;c'--:-r~,---~~~~----~~--~~-
"' 2 B\r.liilill$ l>l\lllil/6.a111Q1V4t>ti aillty !ll•na, 11 d!llllfll•ll h11m abovo 

"' <» 
~c l-3-C-1-,e-c_k_o_p_p_w_p_n_lll_o_L_1J_>_f_o_r_fe_d_e_ra_l_tax_c_l_as_s_lfi_,c_a_tl_o_n:-c-h-e-c-k-o-nl-y-o-n-e-o-f-lh-e-f-ol-lo-w-in-g-s-ove-n-b-o-x-e-o-· --------.,-4-i;-,.e,-n-p-Uo_m_s_j_cooos __ a_p_p_ly_o_n_ty-to-

~ 0 0 -~-~~~ 0 0 Individual/sole proprietor or ta C Corpotallon S Corporntlon Partnership O TrusVestate lnst,votl...w on page J): 
a, ~ single-mP.mber LLC ,-!>- o O o<omp! payee cado (II ar,y) ___ _ 
~ 'fl Lmited liability company. Enter the tax cJasslffcatlon (C=G corporatl-On, S=S corporation, P=partnor.h!p) "----
;; g Note, For a slnge-mer1'bor LLO that is dl:;regorded, do not check UC; check the appropristo box in ihe line above for Exemptton from F'ATCA repot1lng 
c ., tho tax olasslflcatlon of th& shgle-member owner. code (If any) 

·c. .s 0 a. u Other (HO i:mlruetro.'W) ,. 
E S Addtes,!m,mllffl, 5lrt1•t, aru:I flP!, or ,wlto rte.) 

J Fc:-5,..,,5_5_,K.,.e ... y,..st.,.o,,,,n,,.e_D.,.n_·v_e ________________ --1 

J 
8 

:~;~:~;:,:;;: 15086 
7 Lhil i!£COUnl ,11,tnbel(sl here lonoJI 

Tax a or ldentiffcationc.::Nc::u:;;;.;mber=.;:..;..,=N.-----------
cn1e, y;:;o; TIN in the appropriate box. Toe TIN i:,mvfded must mmh iho 11ame given on line 1 {o avoid 
backup wlthhclding. For ir«:lividUal$, !hie l!i lletlMllly your sociul seGUrily numoor (SSN). Howevet, lor a 
te!ildt!llt !l!km, $Ole pfOf)ri,)t(I(, or dlwo9arded enllly, we the Part I lnstM:tlons on page 3. For oth& 
entities. It Is your employer idonllfication number (EIN). ii you do not have a number, see How to get a 
TiN on page 3. 

Note. If the account 1s in more than one name, see the Instructions for line 1 and the chart on page 4 for 
guidelines on whose number to enter. 

etsrtlfication 
Undor penalties of porfury, I certify that: 

1. The number shown on this form Is my correct taxpayer identification number (or I am waiting for a number to be issued to me); and 

2, I am not subject to backup withholding because: (a) I am exempt from t,llekl1p withholding, or (b) I nave riot been notified by the Internal Rovimuo 
Service (I RS) that I am subject to backup withholding as a result of a fal!unJ to report all Interest or divl<lonus, or (c) the IRS has notified me that I am 
no longer subject to backup withholding; and 

3. l am a U.S. citizen or other U.S. person {defined below); and 

4, The FATCA codll(s) entered on this form (if any) indicating that I am exempt from FATCA reporting Is correct 

Celtlflc!rtlon Instructions. You must cross out item 2 above if you have been notified by the IRS that you arn currenlly wbiect to backup withholding 
because you have failed to report all interest and dividends on your tax return. For real estate transactions, item 2 docs not r.pply. For mortgage 
inton:mt pilki, ncquisition or abar.donment of secured property, cancellation of debt, coniributlons to '-!t1 lndi111dual mtlremoot arrangement {IRA), and 
oonmaUy, payments other than interest and dividends, you are not required to sign the certification, but yo" must provlde your correct TIN. See lhe 

!nsttvctk,,,s on P_i\9"". "'e_3_, -.,-----------------------------
~ignature <>_t X~., -

U.S.petaonl> '~ 

General Instructions 
SecUon re/erences are to th6 lrternal Revenue Code anless otnetwioo noted. 

Fut~re dovelopmente. Information about developments affecting Form W-9 (such 
as leglslet!on enacted artsr we release It) Is at www.irs.gov/fw9, 

Purpose of Form 
An !ndivldual or entity (form W-9 MQu-0s:er) who is n:quirnd to lie an Information 
return wm, m& IRS must obtain yo1,.;r corn:Kt taxpaytlf h:im:fllcaHon number (Tf\J) 
7Jh,ch may l}fj your toci.:tl se-currr,; m..;n10r1r tSSNJ, lt1dlvldoal tw;payiM' ld\mtification 
11urnt•, 011:-.). "<Jo;,tlon taA;>:IYllf :onotf.catitu, 11wnl>"r !A 11N}. 0/ O!vple•tff 
Kh1m,f~cmit;n flt-iUl0vt· {EtNJ, t-o 1~u.11 on im fnfO(Tl'Jttlloo rnh.Jtn the wnoun\ "»:\M to 
ytJtJ. or tArto:•r WJVJ-u~t r~Jt.lft~hhl oo nn Jlf~atio<1 mturn, f~1mp~a3 of mfor:malon 
returns if'!c/ud.e,, but nm 11ot J(tritted to, th~ tnJbWina: 
• Form 1099-INT (nterest earned or pole) 
• Form 1099-DIV (dividends, Including those from stocks or mutual funds) 

• Farm 1099~f ... ~ISC (various typAs of Income, prizes, awards, or gross proceecls} 

• Form 1099·8 (stock o- mutuai fund sales and certain other tran5act!ons by 
brokcro) 

• Form 1099-S (~roaaeds from real estate transactions} 

• rorm 1099-K (!n'3rche.nt ce.rd end third party network transactions) 

• Form 109B (home mortgage lntere.st), 1098-E {student Icon Interest), 1098-T 
(tuition) 
• Form 1099-C (canceled debt) 
• Ferm 1099-A (acquisition er aoanaonment or secured property) 

Use fo,m W-9 only It you are a lJ.S, person Qncludlng a r•sldent ailon), to 
provld" your correct TIN. 

If you do 1101 retum fonn W-9 to th~ requester with a TIN, you might b8 subject 
to back,;p wlthhcid/,ig. S€" What Is backup withholding? on page 2, 

By signing the lilied-out form. you: 
1. Certify that the TIN you are glll!ng is correct (or you are wailhg ru, a numhe, 

to b& issued), 

2, Certify that you are n-~t subfect to backup wltnholdlng, or 

3, Cllliln ~l!oo frnm b.lltkvµ w,m1>o!din11 •f yov ""' a ,JS. ,,,~mpt NYOO, 11 
appilcohlo. 14U llJW 11,/><1 C¢tt,fyi"lJ tMl ""a U.S, uc,w,,, 'f-ail~ $!,or;:, d 
11,->y 11rutt1elllh!p 1111:0ftitl f,om 11 U$. ttt(l<1 « llUtlnt)!;,!I !, not wbj,;,;i to th@ 
wit/,ho!dl~g !111, M f«vl,,n pwi,,n,,.· 1!1\mo ol @•!eciivtfrt CU<VWCl,xl ~,cwm;. cmi 

4. Gwt\fy lh~t fATCA c<Jcitl{5'} ento,oa on this fom, l'' rinyJ w~Wit)Q th-at yov utQ 
exempt trarn tn-e fATCA rcpot1in9, h; com1ct. St'!-t1 \VJwi h; fAtCA rn;wt}nr,7 on 
page 2 Jot further lnfarmnti-00., 

Cat. No, 10231X FOJrn l~.-201,1) 



Section 9: Requested form - Statement of Bidder's Qualifications 

Each Bidder for the work included in the specifications and drawings and the Contract Documents shall submit 

with their bid the data requested in the following schedule of information. This data must be included in and 

made a part of each bid document and be contained in the sealed envelope. Failure to comply with this 

instruction may be regarded as justification for rejecting the Contractor's proposal. 

1. Name of Bidder: HUB Parking Technology USA, Inc. 

2. Business Address: 555 Keystone Drive, Warrendale, PA 15086 

3. Date Organized: 01/23/2012 4. Date Incorporated: 01/23/2012 Fed Tax ID# 80-0779462 

4. If NOT INCORPORATED, state type of business (sole proprietor, LLC, other) and provide your Social 

Security number. Type of Business: ____ n .... / __ a ___ _ Social Security # _ __,n.:.r.L..:::a'----

5. Number of years engaged in contracting business under present firm name: ___;.4_.y..;::e=a.:..:rs'------

6. If you have done business under a different name, please give that name and location: 
HUB Parking Technology USA, Inc. is a merger of ZEAG America, Inc. (founded in 1971}; 

Datapark. Inc. (founded in 1981); and CTR Parking (founded in 1992} 

7. Percent (%) of work done by own staff: 80 % 

8. Have you ever failed to complete any work awarded to your company? _.,_,N=o ______ _ 

If so, where and why?---------------------------

9. Have you ever defaulted on a contract? __ N"""o __ 

If so, where and why?---------------------------

10. List three references. State name and telephone number of contact person. Use separate sheet if 
necessary. 

Reference 1 .citv Of Chicago I Millennium Garages /Jim Healy ISP Plus Regjpnal Manager -
Telephone Number: 312-274-2027 Email Address: ihgJJiy@_wplus.co(Y).,___ ________ _ 

City of Columbia, Missouri 
RFP 5/2016 Parking Utility Software 
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BJef_erence 2. New Haven Parking Authority Contact Person: Brian Seholm Telephone Nurnber: 

203-946-5917 Email Address: bseholm@nhparking.com 

Reference 3. New Brunswick Parkinq Authori(X_{:ontact Person: Harry:J. Delgado Telf}J}.hone Number: 
732-545-3118 ext. 112 Email Address: hdelgado@ninbpa.org 

City of Columbia, Missouri 
RFP 5/2016 Parking Utility Software 
HUB Parking Technology USA Inc. 34 



RFP: 157/2016 
Parking Gate Arm 

Addendum No.I 
Released: 9/28/16 

CITY OF COLUMBIA, MISSOURI 

NOTICE TO BIDDERS 
ADDENDUM #1 RFP: 157/2016 

Parking Gate Arm 

FINANCE DEPARTMENT 
PURCHASING DIVISION 

Bidders shall note these changes to the above Request for Proposal and incorporate these changes in 
their submittal. Bidders shall attach a signed acknowledged copy of this addendum to their proposal, 
if submitting a hard copy (via paper) or agree to the addendum electronically if submitting through 
the electronic bid system on line. 

The following revisions and/or additions shall be referred to as part of the Proposal/Contract 
Documents. 

General Clarifications: 

1.) In addition to answers to these questions, the bid has also been extended and will now close 
at 5:00 p.m. on October 21. 

Item 
# Question City Response 

City does not have drawings for 
every garage but can provide what 

Can the City provide us with electrical drawing of the we do have. Please contact Tanner 
1 sites? Morrel, tanner.morrel@como.gov 

,-. 

What type of hotel proximity cards are currently being The hotel is currently using Saflok 
2 used? rfid. 

In reference to the City's current pre-paid parking card, 
what are the specifications of the card that the system City utilizes a micro-processor card. 

3 needs to integrate with? The card does not have a magstripe. 

In reference to City's request for 2 ticket scanners in the 
event of a malfunction, are you requesting dual entry/exit 
stations at each lane or an additional barcode scanner City is requesting an additional 

4 only? barcode scanner only. 

In regards to PCI chip/pin compliance, are you requiring The EMV chip and pin units shall be 
chip and pin units at all stations (entry/exiUpay stations) or only at pay stations and exit stations. 
only at the pay stations and exit stations? Can we bid The EMV reader may be bid as chip 

5 EMV reader with chip only? only as long as that is specified. 



In reference to page 5, exit gate, the RFP 3.3 mentions a 
card only replacement machine but this point mentions 
exact change. Will cash be accepted at the exit lanes or 

6 are they to be card only? 

Pay on foot machines: do they need to accept and give 
7 change in coins or bills only? 

In reference to RFP 3.3 page 5, Short Street, 5th and 
Walnut and 6th and Cherry garages, equipment list says 
"and possibly another gate arm with only a proximity card 
reader at the exit," do we need to include this additional 

8 equipment in our base bid? 

I
. Clarification: 61h & Cherry Specifications updated to 

9 include two (2) entry machines, not one. I 

RFP: 157/2016 
Parking Gate Arm 

Addendum No.I 
Released: 9/28/16 

Exit machines shall only accept 
cards not cash. 

The pay on foot machines need to 
accept credit/debit cards, City's 
microprocessor cards, coins and 
bills. Pay machines will not dispense 
change. 

Please include as an option to 
purchase. 

ACKNOWLEDGEMENT OF ADDENDUM #1 

The undersigned Respondent hereby certifies that the changes set forth in this Addendum #1 have 

been incorporated in their proposal and are a part of Request for Proposal No. 157 /2016. All other 
provisions of the proposal documents, except as herein stated, shall remain in force as written. 

Firm HUB Parking Technology USA Inc. Date 10-19-2016 



Section 10: Subcontracting 

If offeror proposes to use subcontractors for this project, offeror shall supply the information 
below for each subcontractor offeror proposes to use on the project. This information shall be 
submitted no later than three business days after proposal closing. 

City of Columbia, Missouri 

• Subcontractor Name/Address - Mid Missouri Electric, Inc. located at 1917 Paris 
Road, Columbia, MO 65201. Contact person Larry Stales, President; phone: 
573-875-1545 / email: larry@midmissourielectric.com . 

• Work Assigned- all of the civil work (electrical/conduit/ cables/ concrete ) 
requested in this RFP 

• DBE Firm- N/A 

RFP 5/2016 Parking Utility Software 
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Section 11: Marketing Materials/Product Brochures 

City of Columbia, Missouri 
RFP 5/2016 Parking Utility Software 
HUB Parking Technology USA Inc. 36 



· Datapark Parking 
Access and Revenue Control System 



Starting In the eariy BO's DataPark has 
been providing customized software 
solutions for Parking Access and Revenue 
Control Systems (PARCS). Initial software 
development was aimed to interface 
with existing popular brands of ;:iarking 
equipment hardware. 

For the past two decades DataPark has 
developed its own PARCS equipment that 
seamlessly integrates with DataPark's 
Parking Management software to provide 
state of the art system that is reliable, 
feature-rich, and user friendly. 
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The DataPark PARCS system was 
designed with the input from the User, 
resulting in a package that enhances 
the day-to-day operation and exception 
management while providing usable data 
to make managerial decisions. 

The DataPark Parking Management 
software runs on Windows XP or Windows 
7 operating systems and meets ail Parking 
Access and Revenue Control System 
(PARCS) specifications. 

The overall design provides management 
and revenue control of any kind of exit/ 
entry and payment transactions in real time. 
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IF;cl :',;p1., 
• Free 
• u,cd 

The Catapark Software 
Parking Management System 
provides effective controi 
and financial statistcs at all 
operational and management levels. 

The software suitably manages single 
and multiple facilities with equal ease. 
The controls and reporting are readily 
accessible thrm.:gh a modern network. 
DataPark provides FEATURES that you 
need, RELIABILITY that is required, 
SERVICE level that you deserve, 
and a RETURN ON YOUR INVESTMENT 
that you want 



Data?ark P2rking /'1a1agtjnrnt su:t1vare 
provides 2 package Vv' th wicll' 1c3r,ge of 
par<inrs s,atis(cs I he lJ!-'Co,.n°er ca,' 
ccnt·ol t11e tiCKet dispense, ::;rnJ f ~!I signs 
through the rnenu co1·11rofs or au lC! natic 
function feature. in additior1. ti,r> F:-Ji1r1:er 
car, save and trar1s,11it the curren: 
occupancy to an XML forrna~ E'i:,cr rnir,ute 
fr:r l.Se by if"lilOle pa,krg coc1trol. 

Tre DFCour,ter prcvicles r1on-rese1 coums 
as 'Nell as the ubility to adjust count and 
capccity. 
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Cor,figurirg the [)F)(our1Ler is sirnpie 
arid easy. Access is password controlled 
permitting 01111 Juthorizcd access 



i he DataParK Reverue Cont1ol system 
monito,s ali real- timP ,ieicJi!L'd 11 an<o2Lliur1s 
from a!! lanes a:rd uevces Lsing qsz32, 

RS48S or TCP/IP communication making it 
simple to manage revenue from a central 
locatim. Tne information is stored ir, 1hP 

dat2base aiid protected 
by security protocols and rnuitip/c 
levei, uf pass•,vo;d prmectior-,. 

Ca~ .. flfOO) 
Credit ! 1100 

El<it 4 

lt70S3 Normal 
06/24 21 :04 EN 
06/25 01 :28 EX 
TD 2 TN'44628 

I U8259 Normal 
: 06/24 15:56 EN 
06/25 01: 13 EX 
TD:2 TN:44611 

··c.•. 
it0001 r~~r~~I · 
06/25 00:55 EN 
06/25 01 :15 EX 
TD:2 TN:44638 
D set Ul $6. 00 
A $0.00 \//A/. 

Oper Fill In 
Signed Off 
06/25 07:08 

All Fee Transactions Report 
Report generated on 06125112 at IJ7.JJ.l5 

Report Une(a): Q U, liJ, 63. 
From OillY12 at (J():()0:00 To 06124/12 

Entry 

Oat111Time 

Payrnsnt 

Date/Tim• 

LW1Uht 

of stay 

Exit Exit Exit Raia Disc. Discount Total 

Date I Time Lane Dur. Key Key lases Amount Amount 

0 
0 
0 
0 

u 
0 

05/22/20120i:t17 06,'23/20120036 16:1'3 
06!13/201206:40 0612'3f2012l007 01.27 
f)j,1')1!},'j110041 060.1'20121038 01:57 
D5fl3ll0110925 06{.2"3/2012104'- 01:10 
osn2ac12 10_s1 o6rnnun "1 41 2'4:s1 
06t.:~3f2C1107:58 06!2JfJJ12 !209 04:11 
0512212(1217:::4 06(23/2012 !21~ 18:47 
06123/2(1210 ~, 06!231.201:..C i2i4 01:23 
GE:r£1r201 :111 :,3 0012312012 13 28 02.os 
D£i23f2Q12 05 57 US:"23t.::012 13 42 07·4S 

06f}Jil011 04:09 05!23/2012 13"44 OS 35 
OE.it.2:3,"201207.25 06f23ri01214i1 (;6:~6 
(;6/23::20~~ 10:05 06f2J/2•.)1'211113 (;.;:13 

05!23!2012 10: 40 06QJ1"":;U12 14.51 04 l1 
CD/23/201~00.35 06i'l3t:>0121541 JSG6 
D6!23!2012 ! 3 07 06fl-Jt;o12 15. 53 02 as 
oonJ,2012 14 53 oe;r231:io12 16.21 O'i :za 
06f13!1012 1,na ,Jor.ortu12 i6 4::,. 01 57 
06f23f.2012 CS:10 J6123/20!216 46 Ul 06 

C€f2lf201:?21.4C: J612J/2012i?03 q313 
J&i'23!.2012i540 06123/20121719 C;13~ 
Cf..(Yft2;}12 ~5 10 J5:'23r:i0~217 ?(; :)1·40 

1'6113'201211 JI Gfi,'2Ji~0121?.:}) 05£,'3 
06Q3r.::Ol2 l0 34 Ob/23/,01217:0IJ :'.:!716 
06!231'2012: !6.48 0&1']31:012;'0·15 03-27 
G6f23f2C,1~ 1800 G8i23r.&122029' 02.29 

06/23/2012 00.38 

06123/2012 10 07 
0612312012 10 36 
0612:31201;:, 10:44 
05J21l2D1211.42 

06/2312012 12:09 
06123/201 ? 1 :r 11 
05123/201212:14 
06/2312012 ~'328 
00,2:12012 ~3"42 
06i"2212D12 1 ).44 

06;22f2= )1 2 ; 4: 11 
06:2::/2Jl2 14"18 5 
06I2:rw12 14.51 
06/23/2012 15 41 
OS2?.D01215 53 
08,2312012 16 21 
06i23/201216,'15 
05/23J201216.46 
05{2]/2012 t 7 03 
06!23f.':01217 19 
Of.Q3.l2012 1? 70 
O".,f23/1012 17 36 

Otii2::i/201 ~ 1 7. SO 
06Q3f2012 20 15 

06:'2312012 20 29 
0 CG/2}!20121755 06f23/Wi221.0S 0310 06f23l2fJ12210S 
Ci C£!23(2U1 "j 15 36 0€11J/L/}12 21 19 04 43 06/2:i/2012 2119 
lJ C6!l3/l:)1215·SO Of-:.123/20122125 OS25 

00 
00 
00 
00 
00 
00 
oc 
00 
00 

00 
00 
00 
00 
00 
!JO 

OG 
00 
00 
oc 
Oo 

00 
00 
00 
00 

,. 
A 

A 
A 

A 
A 

A .. 
A .. 
A 
A 

00 A 

121 

53 

OJ A 53 

000 
000 
000 
000 
0.00 

000 
000 

0.00 
0.00 
noo 
000 

0.00 
000 
0.00 
0.00 
000 
000 

U.UfJ 
000 
0.00 
0.00 
G.CO 
O.uO 

000 
0.00 
0.00 
000 

0.00 
0.00 
G.00 
0.00 
000 

0.00 
000 
0.00 

0.00 
nm 
000 
0.00 
0.00 
0.00 

30.00 
0 00 
G.00 
OLIO 
O.GO 
0.00 
a.co 
0 CO 
D.i'.'U 
U.00 

0 00 
~Q(; 

ODO 
:,o.Jo 

3700 
20.00 
20.00 
20.00 
55.Gli 

)U.00 

3700 
2000 
tO LlO 
3000: 
3000 
JU.GO 
30.00 
3000 
O.OG 
2000 
'?GOO 

2COO 
30.GO 
74.W 
2C.OO 
,coo 
30.0:) 

.30.0CI 
30.00 
0.00 

30,t}J 

0 :)0 
oon 

. a o~ 
:.diOpe1 Ovsseni 

!Signed Off 
f OC,/25 06: 00 

j Ope: Edward 

IS1g~d On 
• 06125 06:38 

it0004 Normal 
06/24 21:45 EN 
06/25 06 38 EX 
TD:1 rn:09792 
Dsct 1*22 $33.00 

TR Entry Tick. Type 

# Lane 1. 

1371 
13n 
1373 
'1174 

1375 

137ti 
1377 
1378 
1379 
'1379 
138(, 

1Jt!1 
13132 
13e3 
1364 

~ 3Er5 
13&3 

13:87 
13&! 
1389 

1:3-J 

139.? 
1393 
139'4 
13a5 
13% 
1397 

3308 

&660 
6633 

C 
6480 
tPtl 

~-24 
&65-0 

6659 
)427 
GtV1 
Et.22 

E.6Q3 
f,615 

;425 
5728 
'.H49 
2:J.56 

5635 

87<;~ 
5775 

2067 

M•nual Cf"edlt 
Monual Credtt 
Menual Credit 

Credit 
Menuol Crttdit 
Msnu•l Credit 
M1nualCr6d1t 
M,nuil Credtt 

C,mcel 

M,mua-l Credrt 
MenualCradit 

Menudl Credit 

Man1..h1I Credrt 
Menu.al Cred:t 

D11icountcd 
Manua!Credrt 
Maoua1Credi1 
Menom c, edit 

M@nuMC,edit 
Cre<ltt 

C•a~et 
Manuel Cre.drt 
M,mual Crll!dtt 

M1nuol Crcdrt 
Crean 

Discounted 
Manual Credit 

Dlvcuunted 
Oiaco,m1et1 



The DcJtaPa,< L.sage Disp!iiV ,;,ister:1 (UDS) 
providPs real- 1irne cour,t cccupa:icv std:us 
by levels or aeas. Mt~ssa§le', ar,d avai!ab!e 
spcce cour1:s c2n c-1!1c.ncc 1Tcri10ring 
of tie facility. i:nprove space utfizatlcr1, 
deviation of traffic cmgestior," diH.J dcrrn 
patrons· rneans of acces:o. 

Configure 
<'e«m,~~~ ~,~,,·~m'>'>c.,, 

The UDS software cari s,~nd data to 
preferrcrj :1ost/ser\!e, (i e. Ci,y H21L DPT) 
vvh,~re it ca;, :-,e fo,wcJ!dcd lo cards 
i!,slai!ed on city crossroads 10 inform 
the p,:itrons where vacant parking spaces 
are available. making Parking Guidance 
2nd co:·,trol a c:e2,rnlPss operation. 

f" Flashing 

1 • Siza 7(o!IJ/E(on) 

J.,\- wt.-V f.ri,:;,; "~ .m 
f,;fii(~~Pi;';"~ !>} 

·\,:j"bj'>~'.;.'$c,?- u 
Tw:"l~.it4t, 
I::*1~/ l@"f~ [; 



DataPark Va!et Pa kir,g rnodu!p p1ovides 
rrarking control of valet atle,:dants on 
entry and exit 
The system tracks tickEts by nurrb0r 
as well as pairing the ticket r1urnbers 
with either Operator ID r,'irr1 numlJPrs, 
or Valet !l: card r,Lmbers 

Vers,on 4 0 C 
C;)r,1\ol Commor,s 

~·~-w~ . 
. QL~J!ii ~JJ!l .!l~j fi'""3 

For Transient Bar Codes 

From: 06121/12 
To: U6TL6/12 

R•oortlane(sl: 0.9 63 

OGOOOO 
2359:59 

Reoort aenoratad on: 06f26i12 03:0319 
From Card No; 1 To: 99999999 

[ntJv oper. Exit 
lane L -,nA I Vt-:le Card Entryoate!Tlme 

Tr«nsiel'\t 3015 Th1J OG/21J2CH 2 17 4Q.56 
Tn1;ns11:1"t ):)08 Thu 06121/2012 17.SJ·' 9 
T,ans1er1t 3£!07 lnu 06/21/1012 17:54:'. 2 
rrans1e1t 3JD7 Ttiu 06t11n01217:54:54 
T1ans1Mt 3015 Thu 06121/10121755:'0 
Trao-:.ierit Jf.115 Thu 06/21/2;)1 2 1 7 53·50 
Traris1er.t 3015 lhu 061211201217:57.0B 
l"rans10nt 3015 Tnu 06J21J2G1217·57:16 
Transient '.,OVi Tnu 06!11120121t<·21·iJ 
1,Gn~itn! 3D15 Thu 0Gl2fl2012' 19 41:.19 
J;4ns1ent 3015 Thu 0612112012 22:32.H 
T,an!:Jent 3013 Thu CB/21/1017 22:68:21 
1ranfient 3013 Tuu C6111/2011231917 
Trr.mierit 30'.H Fri C612"2/20120C04.20 
Tran5!ent 302-4 Fri Cfii22/.2012 06.51 :1 !l 
fr.1rH:hmt 1011 fn rn,n,201201 n.11 
T,.;n~1ent 3011 Fri 061121201108·49.41 
Tr:msient3031 Ft1 0611212012GB~:.ug 
Trnns1er;t 30~2" Fri CHH22t2012 09 18:44 
Trom,ier;t :.m.Q f 11 00,1211012 09 ;,m 21.) 
Trar;~lent 3032 Fr. 06112/201211"28.29 
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DataPark Credit Card module provides an 
extensive parking solution that interface 
to virtually a:I major payment processors 
Variable modules such as, "Credit Card 
In/Credit Card Out" and "Credit Card 

Pay-At-Exit" provides speed processing 
at unattended lanes while accurately 
tracking revenue and statistics. 
Direct Monthly Blliing Module is available 
for monthly parkers. 

All Oatapark Systems are 
in compliance with the latest 
PCI- PAOSS requirements. 
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u2nai\1rk DeJit/ValLe Usage CarrJs svster'l 
providf"; ;iltrrr,a1e \of1,riu1° tc Hdliitior,al 
cash or credit card transacticr1s. 

~~Crit~ 
~ :lY~ ,. ~w~,w _."'nu:v.inl 
,:J1~f~;1:.j11 r--
:;f1i~!i1 ~115 v,-

l he '>ystcm gives 11·1c patron ability 
to enter and eit witho~1t a tid:et 
er ,~asi, beicig rPql!irro. 
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OataP;:irk Fvent syc;;e,T; is dll cJutcrridte,j 
access central solL:tion tors tad1Lm, co,ve:1· 
ten, banquet rneeting .-ir,d s;,ecidl evern. 

Event t/ke:s. access cards and pcsses 
ca, he ca<,ily C!lLCded The Eve11t Module 
s;1eeds the process cf p,e pay and pre-sell 

ot passes while providing 
patrons fast E:nt1y and exit. 
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Da:al\3r< Acc2sc; Co1trol 11orJLle rovides 
.ci f11!/ :iac<agP or prugrd1tn,1ir1~ sc rwa1·e 
to c1dd, c!1a;,ge or delele I iire/d,3y access 
1equircn1c:1ts cs vvc!! us t ·H~ :;ystc'rr: 
dlCE'SS !evr~ls 

T<ooZone:µi"'"" Ac,-L..,...r 
Acliv6T~10Zone ~ ,{lit_) 

fit'~ 



CatafJark .A.cccunts f~cce vable modulr 
provides a solu :ion fer casr income 
rnanagernent. 

FcY,:i11g rn011thly/d1=bit Jcymnts and 
charees, invucing, aL1tm,1atic carrj 
0ctiv1:~ion upcn payrnent are a fe:vv 

of t~e mdny fcatucs ,,va:i0Dlc 
lo improve audit ma1agemrnt. 
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The DataPark Facirty Management 
Software precisely displays a full range 
of standard alarms and messages. 

/\II lane :nformation is presented on 
a single screen for easy supervision. 
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DataPark Car-Pool module is an easy 
way to manage multi-card accounts. 
By monitoring account activity 
the software either automatically 
denies entry (Hard Car-Pool) or ca!cu!ates 
a fee (Soft Car-Pool) for exceeding 

.. .. -~l 
Att:oo»t.~ J\tl:t,til!tJ.l.n'!!Ci' 

The software has the abi!ity 
to customize additional alarm 
and message configuration. 

the account occupancy limit. 
When occupancy set limit decreases. 
the system will allow additio1al 
cardholders access to the faci!i~y. 
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ll1e .A.ulcrratic Fu,ctiun inclu1jes 
automatic a;,d manual dialofs for thP 
control o~ ui! equipment devices. 

>l'}:};,_,.~;<;,.:1.,.::,..,-l: ;;,.},-,•.·:· · t-,,f, 

s.UM;.i-ic<P,x~-..,~.: ;;.~--).<,.,t~.,..~<-VXit~ 
,} ff~'.,;?4,.J&<--;.~ nf .. #,.i',">.{'h'.l-''~1 

;;.::·;.t~l~0'fi'1.;r~S 4'¥ .. h--~~AH .. A_..,: 

WUl.$~~·~¥">-1 V-"'11> 

~ .~~'~ 

• 

AUOfT'dllC ccntro!s can svvitrr-. rolays, p1 int 
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fvlanua! contro!s can switch 
one or c group ot relays frorn 
a sir,giP t !ick. 
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The DataPark Report Generator 
provides the optimum audit control 
and statistical reporting resources. 

Reports generation is designed to 
provide easy access to information 
needed to manage an effective 
parking operation. 
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The flexibility ot the report 
module can generate standard 
reports and customize reports. 
The enhanced sophistication 
of the DataPark Report Generator 
is simple and efficient solution 
to economize operations and 
maximize revenue. 



Users authenticati0:1 and authori22ton 
controls tr1e access to tl,e oppiicarior,s .=nd 
the work sessio11 of any DPllOOO user. 
Different user roies are cefii,ed and 
organized by groups. Access rights tc 
,Ire applications are configured by 
grm.1ris that also allow fc1 additionc:i 
custorrnzation for eaci, individual ,Jser 

The opotication allov,1s yG.1 to pro6°a;,1 

tr:e lcne equio1T:c1t rernoteiy cJllowing 
you fur! control 01,p: you1 syskrn. 

:,.1 ... ,... 
• ~,4. .. 7}.o'.~·/ 

APPLICATION 
SECURITY 

Tt·1e Manage1T1erlt scft\Nare 
provdes applications 
fer progiamrnir1g :!"1e Datara1 k 
range of l1a1dwa1r:>. 

UIER DETAILS 
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Parking Pro-
MHTM™ MicroDrive 
PARl<lNG PRo-M barriers were specifically designed for highly fre
quented applications. The PARKING PRo·M barriers do not only offer 
fast opening times. long-life cycle, reliability and quality. Further
more, they amaze with extraordinary design, extrernely low op
erational costs, easy handling and almost maintenancefree tech
nology. 
In a nutshell: PMl<ING PRO-M barriers are the first choice for car 
park operators that need to establish an easy and reliable vehicle 
access control. 

TECHNICAL DATA 

CONTROL UNIT 
The control unit MGC Pro is compliant with 
EN 13849. It is located directly underneath 
the top cover and can be accessed from 
all sides. Configuring the barrier is easily 
il<compiished via the LCD's intuitive user 
interfoCi~ that can be navigated with just 4 
push-buttons 

MICROBOOM AND 
BREAK·AWAY FLANGE 
The Microboom with a foamed edge offers 
best protection against damages and harm 
to people. The optionally available break
away flange r'"1ay be used to drop the whole 
barrier boom in case of an unwanted or 
forced drive-through. 

Opening / closing time 1.3 s 

Duty cycle 100% 

·Wlde.·vobg:e ra~ 85 ". 264 VAf/1 
Frequency 50 - 60 Hz 

MOLJ/ilfl(:} Qi1P'.IB!l$JOl'1S (\~>:~}p~.Sl,.5 X 360 X 1115 mm 
'·.··(·:;-?"'";sf;:;"""':,. ', - ' 

Weight (without boom) 44 kg 

Base frame 

Compliant with 

., Powder-co.eg aJ1,tmitiiµm 
Powder-coated stainless steel 

2004/108/EC,305/20li 
2006/42/EC, CE, UL 325 

• High ease of use 
• Maximum accessibility 
• Only 95W power consumption 
• MCBF of 10 Mio cycles 
• Safe control unit according to EN 13849 
• Maximum connectivity (1/0, TCP/IP, RS-485, etc.) 
• Best protection against corrosion thanks to 

extruded aluminium profiles and a base frame 
made of stainless steel 

• Winner of the Red Dot Award Product 
Design 2012 and German Design Award 2014 

FEATURES 

Control unit 

DRIVE UNIT 
The drive unit is small in size but a!lows 
to obtain a high torque with an extremely 
minimized power consumption. The high 
torque guarantees best operation even 
under severe weather conditions. The mo
tor, motor controiler and gearing are all 
combined in one compact drive unit 

LED ILLUMINATION STRIP 
The optionals LED strips illuminate the clos
ing edge of the barrier boom on both sides. 
They are securely installed underneath the 
foamed edge protection. 
The LED strips vastly enhance the visibility of 
the barrier boom. Even under poor condi
tions or at night, the barrier boom may be 
recognized from a long distance. 
Compared to an unlit barrier boom, the per
ceptibility is yet enhanced in broad day1ight. 

MGCPro 

·Stan<Jard .. 
, n ~~"';n,~{e[:;'.'h 'c•c'c 

Contro! unit modularly extendable Standard 

Number of digital inputs 

Closing tlmes selectable 

Solar / battery option 

f1'1ent!ed ,Ki2BS!i0tlos ·· ; 

Specified number of cycles 

ii;{~·· 

8 

6/4. 
Standard 
Standard 
Optional 

o nonal J?,., ........ , .... . 
10Mio 

2Yffrs 





( .Base Model 

Barcode Printer 
Control Unit 

w Terminal Board 
,, Voice Board 

Graphic Display 
i.1 Ticket Collection Sack / Approx. 2,000 

Tickets 
rn Ticket Cardboard Box Platform / 10,000 

Tickets 
w Test Control Panel 
111 Speaker 
* Heater 450W 
rn Power Supply 
ill Right Access Door 
w Safety Lock and Keys 
* All Necessary Cutouts for EMV Contact 

and Contactless Readers Fitting 
m Top and Base: Steel, painted RAL7021 

Dark Grey 
w Housing: Aluminum, RAL9006 Light Grey 

Options 

OEM Barcode Scanner internal / Print
On-The-Fly Discount Operation 

ill OEM Barcode Scanner External / Print-
On-The-F!y Discount Operation 

-" Receipt Printer - lrternal 
* Mini Proximity Reader - Internal 
ill Maxi Proximity Reader - Side Mounted 
w Insert Reader - Outdoor - Dual Head 

Handicap Verifier - Side Mounted 
Sign - Indoor 

* Sign - Outdoor 
,. Intercom Button 
ill Custom Color 
w Left Access Door 
w IP Intercom 
w IP Video Camera 
111 Power Heater 600W 
* Access Keyboard / No Proximity Reader 

Peripheral Dimensions (W x D x H) 
450 mm x 532 mm x 1375 mm 
17 / 23/32" X 20 15/16' X 54 9/54" 
Power Consumption 
515w 
Electrical 
1'5 - 230 VAC. S0-60Hz 

... Photc- ls overall representation Peripheral cornponer.ts rnay Ydry based on flfl61 ccnf1guraticn 

Standard Features 

% Online System 
m TCP/IP or RS485 Communication Mode 
Ill Programmable Graphic Display 
,. Push Button or Auto Ticket Issuance 

Voiding of Tickets 
'ii Backout Logic 
Ill Custom Management Reporting 
,. Remote Rate Change 
ii Input Programming Logic 
111 Gateless Count Logic 
ii Credit Card In/ Credit Card Out Option 
,. 32 Programmable Rates 
a 256 Programmable Validations 
Ill 64 Time Zones 
w Tax Calculation 
!ll Holiday Rates Programming 
¥t Blackout Dates Programming 

,.,,,, H 



ay St ti n 
Mini Pay Station 

Pori<ing 



y Sta 
Mini Pay Station 

BASE MODEL 
Validator Unit - Maghead & PrinHead. 

BiUJ\~~~P!?r • JCM UBA 
Bill Disp~nser - Fujitsu 1-56/2 notes 

Coin Acceptor - NRI··--- ..... 
Coin Hopper - MK4 Universal Hoppers -
3 Units 

2Buttons - Receipt & Cancel ............ ···-· 
6.4' Programmable Grnphic Di5~'/ -····
Control unit 

Terminal Board 

Voice Board; 

Speaker 
---·-·""""''_,_,,,,,,,,,,,,,_, __ ,,_,-.,,,,,,,,,,,, 

Heater 
,,_,,,_,_, __ ,A, -,------v~-· «,•.---•-••------wv, ----- ,-'"" 

Power supe!l----·······--,·······-· 
Safety Lock,,,,,,, . ---· .... --.,, .... ,,,,.,-.. ,, •. ,, 
Keys to Coin Safe, Coin Box, Coin 
~oppers, Bill Dispenser & Door~~~ 

I n 
OPTIONS 
No CH3 - Issues 2 nomination of coins 

Without Coins 

Coin Safe Box Spare 
, , 

Bill Acceptor - Cash Code 

Bill Dispenser - Fujitsu - Issues 3 Nomina
tions of Notes 

Bill Safe Box Small Spare 

Bill Safe Box Extended Capacity 
, , ; , =;m;;=•"w••••"""'"''""' _,,_,,m,= mm, •••••m~,= vm 

2-way Down Reading of Magstripe Tickets 
or Cards 

,,,,,,,,,,,,,,,,, 

Ticket Loading / Prepay/ Cards Encoding 
/ DP5905 Cutter 

Barcode on Maghead / Preprinted Barco
de Tickets 

OEM Barcode Scanner - Internal / Print
on-the·}i,:'.()Peratioi::i 
OEM Barcode Scanner - Side Mounted / 
Print-on-the-fly Oµerat1u1 
Mini Proximity Reader - Internal /DP810 
Included 
Maxi Proximity Reader - Side Mounted / 
DP810 Included 

Insert Reader - Outdoor - Dual Head 

Journal Printer 

Intercom Button 

Pre-Pay Button 

Lost Ticket Button 

Pay and Display 

Pay By Space 

Custom Color 

Parking 

Multilanguage, Multicurrency, 
Universal Online (TCP/IP, RS485) or 
Stand-alone Automatic Mini Pay 
Station • Bar Code, Magstripe or 
Combined operation • 
LPR compatible 

Can be used as POF, Pl L, Pay By 
Space and Pay & Display Application 

Issues Up to 3 Denomination of 
Coins • Issues Up to 3 Denomination 
of Notes 

STANDARD FEATURES 

• TCP/lP or RS485 Communication Mode 
• Voice Assistance 
• Display Animation 
• Bi-Directional Transport Mechanism 

with Ticket Retractor 
• 2-way Up Reading of Magstripe Tickets 

and Cards 
• Management Reports 
• Remote Lost Ticket 
• Remote Rate Change 
• Negotiable Amounts 
• Monthly Payment with Database 

Interface 
• Recl!arqe and Processing Mag Stnpe/ 

Proximity Debit ;:md Usage Cards 
• StudPnt Discount Cards 
• Refund Vouchers 
• 32 Programmable Rates 
• 256 Programmable Validations 
• Prepays, Refunds, Deposits 
• Tax calculation 
• Holiday Rates Programming 
• Blackout Dates Programming 
• Validation Appliance Matrix 
• 8 Dual Opto-lsolated Inputs: 4 Re!ay 

Outputs (Common, NCjNO Dry 
Contacts). 

Dimensions: 
24 10/16 W X 24 2/16" L X 58 11/16" H 
625mm W x 612mm L x 1490mm H 
Plinth Heights: 2' - 50mm; 7 14/16' -
200mm 

Power Consumption: 970W 





lase Model 

~ Validator Unit - PrintHead & Mag Head 
ill Control Unit 
"' Terminal Board 
,, Voice Board 
® Graphic Display 

Ticket Collection Sack / Approx. 2,000 
Tickets 

ill Ticket Cardboard Box Platform / 10,000 
Tickets 

1> Test Control Panel 
% Speaker 
m Heater 450W 
ill Power Supply 

Right Access Door 
w Safety Lock and Keys 
m All Necessary Cutouts for EMV Contact 

and Contactless Readers Fitting 
tt Top and Base: Steel, painted RAL7021 

Dark Grey 
m Housing: Aluminum, RAL9006 Light Grey 

* 

Options 

" 2-Way Up Reading of Magstripe Tickets 
or Cards 

., 2-Way Down Reading of Magstripe 
Tickets or Cards 

® Barcode on Maghead / Barcode Tickets 
" 2-Way Up Reading of Barcode Tickets 
ff OEM Barcode Scanner Internal / Print

On-The-Fly Operation 
11 OEM Barcode Scanner External / Print-

On-The-Fly Operation 
lll Receipt Printer - Internal 
,. Mini Proximity Reader - Internal 
"" Maxi Proximity Reader - Side Mounted 
® Insert Reader - Outdoor - Dual Head 
a Handicap Verifier - Side Mounted 
:~ Sign - Indoor 
w Sign - Outdoor 
w Intercom Button 
m Access Keyboard / No Proximity Reader 
a 4-Way Reading 
* Custom Color 
,. Left Access Door 
w IP Intercom 

IP Video Camera 
w Power Heater 600W 

Peripheral Dimensions (W x D x H) 
450 mrr x 532 rnrn x 1375 mm 
17 23/32' X 20 15/16' X 54 9i64' 
Power Consumption 
515w 
Electrical 
115 - 230 VAC, 50-60'~z 

'* Photo is overall representation ?enpheral componerits may vary based or, final cor:figuratior, 

,, Online System 
m TCP/IP or RS485 Communication Mode 
m Programmable Graphic Display 

Bi-Directional Transport Mechanism with 
Ticket Retractor 

m 2-Way Up Reading of Magstripe Tickets 
and Cards 

w Voiding of Tickets 
m Backout Logic 
!II Remote Lost Ticket 
M Custom Management Reporting 
w Remote Rate Change 
rn Negotiable Amounts 
m Input Programming Logic 
, Gateless Count Log:c 
11f Credit Card In/ Credit Card Out Option 
111 Credit Card Payments 
@ Auto Ticket Receipt 
m Credit Card Activated Prepays 
@ Operator Activated Prepays 
\11 Debit/ Usage Magstripe Cards 
M Monthly Magstripe Cards 
u 256 Access Control Levels 
n 32 Programmable Rates 
a 256 Programmable Validations 
@ 64 Time Zones 
\11 Tax Calculation 
@ Holiday Rates Programming 
m Blackout Dates Programming 
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Mass Encoder 
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Validators & Encoders 
Mass Encoder 

BASE MODEL 
Ethernet and web-printing server for 
remote printing/setting 

Very fast up to 200 mm/s printing speed 

Different ticket width from 20 to 82.5 mm 

Ticket weight from 80 to 255g/m' 

2 rows integrated display 

2M cuts sturdy auto-cutter 

Powerful processor 32bit 266MHz 

Up to 32MB RAM on 32MB flash 

2GB SD card memory expansion slot 

Virtual COM/USB SW emulator 

Power supply on board 

STANDARD CHARACTERISTICS 

• 1D and 2D barcodes printing: UPC-A, 
UPC-E, EAN13, EAN8, CODE39, lTF, 
CODABAR, C0DE93, C0DE128, 
C0DE32, PDF417, DATAMATRIX, AZTEC, 
QR CODE 

• RS232+USB+Ethernet interface 
• Sensors: fully adjustable bottom and 

top uptic1I sensors for any ticket width. 
Ticket presence sensor 

• The web server gives the flexibility of 
uploading and downloading fonts and 
logos uver the lnturnet 

• Throus1ll the 2Gb SD <'.ardor the 8Mb 
USB mass storaq2 yrni can easily 
drag&drop TrueTypeFonts and Logos to 
be installed on board 

• The external power supply is detachable 
to increase flexibility of installa:ion 

• Self-installing Driver for Win2000/XP / 
Vista/7, OPOS in Java and .NET, Linux 
Driver 

The DP6100BT Mass Encoder is 
a state of the art barcode tickets 
encoding device. 
It automatically cuts, encodes and 
prints barcode tickets to be used 
as discount coupons or multiple 
entry passes. 
An ideal device for mass encoding 
a large number of barcode tickets 
at once. 
Thanks to a web interface it is able 
to serve one or several DATAPARK 
parking locations from a single 
encoding station. 
The user is able to fine tune 
different settings to tailor the best 
fitting solution for each parking 
area providing advantages for the 
client while managing everything 
from one control console. 

Dimensions 
• 52,1 (L) x 192,6 (H) x 216 (W) mm 

9,9 (L) x 7,5 {H) x 8,5 0N) inches 
• Weight 4kg - 8,Blbs 

Power 
• 100-240 VA(, 50-60Hz 
• Absorbed power: 100W 

Environment 
• Ambient Temperature: OQC to so·c 
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Validators & Encoders 
Hotel Encoder 

BASE MODEL 
Graphic Display 

16·character Keypad 
- --------~-DP"JOO & Power Supply 

No Power Cable 

OPTIONS -------· With Magstripe Encoder 
~-"·''"'"'-" -----~,~-----"'----"'" 
With BarCode Reader 

With Magstripe Encoder 
& BarCode Reader 

Magnetic stripe reading and writing 
device. It encodes mag stripe tickets 
and pl;1slic JTkl9 stripe card rnrd:;, It is 
also 11-,ed fur 'A':!linq exp1ratio11 d Hotel 
Vale! Bw Cxle tickets. The tontrc,I unit 
inputs the data for the encoding and 
also process es and calculates transient 
parking fee tickets 

Unit connects to a COM Port and 
includes validator and software. Encoding 
operations reports are available for 
auditing purpose,. It has LCD display and 
sixteen character keypad. 



BOOMKL VoIP Intercom Module 

• Plug and Play 
• Standard VoIP Protocol 
• Message on Hold 
• Flexable Dial Plan 
• 3 watt Amp 
• Dual Network Switch with PoE 
• Skinny Bandwidth Support 
• 2 Relay Ouputs 
• Rugged Construction 
• Multi Voltage 
• 2 Way Audio Out for 3rd Party Recording 
• Supported By Most VoIP systems 
• Exchangless Functionality 
• Optional Phone Line Backup 
• Optional Battery Backup 
• Status Indicators 
• Compatible with most leading brand VoIP 

exchanges including: 
Cisco 
Nortel 
Avaya 
Commend 

Configuration support available on request 

Includes 
800MKL Intercom Module 
Bulkhead Mic with 600mm cable 
Mounting Template 
CD with 
SI Finder Software 

80DMKL 

Free Soft Phone Software 
User Manual 

Accessories 
Selection of Door Panels 
Rail Mounting Bracket 
Selection of Speakers 

801D Optional Surface 
Mount Door Panel 

Sak?r, or Suppon Er.qulrltt 
Ph: +6J 3 90067020 
Ph;• I 6178070!'?1 

L, , l!f,.:h , .. 

HcWOUlCt: 
Ur:ir S 2J-2S Rr<llaad Ori'l'i! 
M~. V"'-wr.il:I, Au&:rafut 

www.secureintercom.com 
Global Connections 

P,oductmaych.u1geinthcinu,n-'flofi _J .,,.i-,,11 1 • •• ·,,,,,l,, ,., n.oflct-. 
Ai!triLd.tniBrhn:1n.a:U1fropc;-·, I,· , 1·.L ,r,1 
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HUB Parking Technology USA Inc. 
627 N. Alban,. Suiie #141 .Chicago. !L 60612 

J) 
(J) 
(J) 
~ 

a.. 
X 

Ll I 
To. Purchasing Department _ 

0
1,"-" 

Alt Cale Turner, CPPB \"'y" 
Purchasing Agenl ,.,-,,../\ \ 

701 E. Brea way. s·· Floor. \v-, 
Colu, bi , MO 55201 ./ 
"RFP 016 Parking Utility Software." 

( ··-··········--···--·-· 

r:~; 7844 1497 1011 

NA COUA 
I ; I 
I I I i 

I 



6f1ib+ L 
Rt u~e cJ Pr;c;('1J 

City of Columbia 
Quote Number: LIFMQ1087-10 
Date: 5/12/17 

Lazar Milanov 
Regional Account Manager 

3126237275 Ext. 

lazar.milanov@hubparking.com 

HUB Parking 
a Business Unit of the FAAC Group 

HUB Parking Technology USA, Inc. 
627 N Albany Ave .. Suite 141 
Chicago, IL 60612 

y~_v~~~._h __ ~_bparki~,g_._us 



Customer 

City of Columbia 

MELISSA PASLEY 

Project/ Job 

City of Columbia 

MELISSA PASLEY 

QUOTE 
Number 

Date 

LIFMQ1087-10 

May 12, 2017 

701 E. BROADWAY, 5TH FLOOR 
Columbia, MO 65201 

701 E. BROADWAY, 5TH FLOOR 
Columbia, MO 65201 

Presented By Valid Through Ship Via Terms 

Lazar Milanov 1/1/18 Best Way 50/40/10 

Qty Item Description Unit Price Ext. Price 

HUB Parking Technology USA Inc. response to RFP # 
No: 157/2016. Installing new DataPark Barcode PARC 
System at City of Columbia Parking Facilities . 
Revised on 5-12-2017 

HUB Management Software and server 

FACILITY MANAGMENT COMPONENTS 
DP 11000 PARCS Software 

1 2500.G00001 DP11000 Software License Packet 

1 NETEPAY ML PARCS Credit Crd Processing, Multi-lane Software 

1 Integration with Third Party Web Reservation Systems ( Park Mobile. 
Spot Hero. Click & Park, Park Whiz, Parking Panda, Best Parking. Parking 
Jokey,) 

1 lntergation with the City Current pre -paid cards ( inlcuding McKey 
Development cost) 

Facility Management Hardware 

0 R530 High End DP11000/JMS Combination (Rack Mountable) 

0 A7639351 SQL Server Std 

0 SG300-10PP SG302-1 OP .. Cisco SRW2008P-K9-NA 10-port 10/100 PoE Managed Switch 

0 A3851973 SmartRack 12U Wall Mount Rack Enclosure Cabinet with Plexiglass Front 
Door Insert 

0 E2214H 17" LCD Monitor 

0 1598763 Printers HP P2035 LaserJet (CDW 1598763) 

1 License for one work station for Parking Office 

6 02-114447 Elastix NLX Mini UCS Appliance -2FXS/2FXO 

50 13-17XX-XXXX Multi uses NedAp RFID hang tag, 

DP 6001 Mass Encoder 

1 DP 6001 Barcode Mass Encoder 

Continued on next page 
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Qty Item Description Unit Price Ext. Price 

INSTALLATIONA ND MOBILIZATION 
HUB Installation 

-Install hardware and software 
-Configure and commission system software 
-Train Operator users 

1 HUB Installation 

SubTotal HUB Management Software and server $61,078.44 

Short Street Garage 

ENTRY AND EXIT LANE EQUIPMENT 

DP 5900-6 EMV Ready Barcode Entry Station 

1 LEDP100003 Entry Station Base platform EMV Ready (DP5900) 

1 LEDP111001 B LCD Graphic display EMV Ready 

1 800MKL Secure VoIP Intercom Module 

1 LXDP271001 Magtek Credit Card Insertion Reader 

1 LEDP231001 Single Ticket Issue Button 

1 LEDP231003 Intercom Button 

1 LEDP311001 Voice Announcer 

1 LXDP301001 2D scan Honeywell 33109 under f. panel 

DP 5800-6 EMV Ready Barcode Exit Station 

1 LXDP100003 Exit Station Base platform EMV Ready (DP5800) 

1 LXDP111001 LCD graphic display 

1 LXDP121002 Receipt Printer Axiom - int mounted 

1 800MKL Secure VoIP Intercom Module 

1 LXDP231002 Receipt/Cancel Button 

1 LXDP231003 Intercom Button 

1 LXDP301001 ZD scan Honeywell 33109 under f. panel 

1 LXDP311001 Voice Announcer 

1 LXDPZ71001 Magtek Credit Card Insertion Reader 

1 MacKey Reader with control board for the City pre-paid parking cards 

NedAp RFID Readers with Hangtags 

2 9945466 NedAp Gen Z Transit UHF Reader. 

2 7591152 Weather Hood 

2 9875840 ACCESSORY - Gen 2 Transit UHF Adjustable Mounting Set for TRANSIT or 
uPASS Reach - for Pole or Wall 

2 9943803 ACCESSORY - UHF Pole Mounting Kit (cap mount 1 3/4" diameter pole) 

6 HUB Installation 3 hours per reader 

400 13-17XX-XXXX NedAp RFID hang tag, 

HUB Model Tall Parking.Pro Barrier Gate 

Continued on next page 
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Qty Item Description Unit Price Ext. Price 

2 HUB PRO-M-LC01 OH( HUB Model Tall Parking.Pro Barrier Gate w/ 10' Microboom, Fixed Flange, 
Light Grey, Left Hand 

2 KBB01c Parts to Convert Straight to Art (8.2 ft clearance-bottom of boom to 
bottom of gate) 

4 Sawcut Vehicle Detector Loop - Hook-up to barrier gate Includes: Sawcut, 
wire and seal approximately 6 X 3' (18 Linear ft plus lead in) 

PAY-ON-FOOT EQUIPMENT 
2 APMDP100001 Base platform 

2 APMDP111003 Color LCD 6,4 " 

2 APMDP181002 115 Volt Power Supply and Heater 

2 APMDP411002 BISCUIT + DP6020 

2 APMDP121002 Axiom Receipt Printer - int. Mounted 

2 APMDP131000 No Printing Unit 

2 APMDP141000 No Magnetic Head 

2 APMDP151005 No Magnetic Stripe Encoding 

2 APMDP171000 Housing color standard 

2 APMDP161000 Overlayr standard 

2 APM DP185002 TCP/IP 

2 APMDP191000 No Keypad 

2 APMDP201003 VoIP Secure Intercom BOOM (Bracket Only) 

2 APMDP231003 Intercom Button 

2 APMDP231004 Cancel Button 

2 APMDP231007 Lost Ticket Button 

2 APMDP251001 NRI Eagle 

2 APMDP261001 UBA 10-SS 500 notes Bill Validator 

2 APMDP351002 MK4 Coin hopper - 3 Coins 

2 APMDP291001 No Notes Dispenser 

2 APMDP361000 No Fiscal Printer 

2 APMDP301001 Honey 3310g 2D scan under front panel 

2 APMDP311001 Voice Announcer 

2 APMDP321000 No IP Camera 

2 APMDP331003 Front Door 

2 APMDP381002 DP591 

2 APMDP420001 50 mm standard color 

2 LXDP271001 Magtek Credit Card Insertion Reader 

2 800MKL Secure VoIP Intercom Module 

2 MacKey Reader with control board for the City pre-paid parking cards 

DP substation and additional hardware 

0 SG300-10PP SG302-10P .. Cisco SRW2008P-K9-NA 10-port 10/100 PoE Managed Switch 

0 A3851973 SmartRack 1ZU Wall Mount Rack Enclosure Cabinet with Plexiglass Front 
Door Insert 

0 DP Sub station 
Server with LCD monitor, Windows 7, 16GB of RAM, 2xSSD hard drives 
and RAID 1 configuration. 
All Licenses included. 

DP 2760 Barcode Hotel Encoder with RFID Readers 

1 VALONDP100001 Base Platform 

Continued on next page 
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Qty Item Description Unit Price Ext. Price 

1 VALONDP181002 115 Volt Power Supply and Heater 

1 FCDP301003 TRAY STAND&MK3480 BARCODE 

1 VALHOTDP121009 Barcode printer TK302 

2 RFID Hotel Reader 

INSTALLATION AND MOBILIZATION 
HUB Installation 

-Install system and make all final terminations 
-Configure and commission system software 
-Train Operator users 

1 HUB Installation including electrical / wiring by MME Inc, 

Total Short Street Garage Cost $104,974.29 

Plaza Garage 

ENTRY AND EXIT LANE EQUIPMENT 

DP 5900-6 EMV Ready Barcode Entry Station 

2 LEDP100003 Entry Station Base platform EMV Ready (DPS900) 

2 LEDP111001 B LCD Graphic display EMV Ready 

2 800MKL Secure VoIP Intercom Module 

2 LXDP271001 Magtek Credit Card Insertion Reader 

2 LEDP231001 Single Ticket Issue Button 

2 LEDP231003 Intercom Button 

2 LEDP311001 Voice Announcer 

2 LXDP301001 2D scan Honeywell 3310g under f. panel 

DP 5800-6 EMV Ready Barcode Exit Station 

2 LXDP100003 Exit Station Base platform EMV Ready (DP5800) 

2 LXDP111001 LCD graphic display 

2 LXDP121002 Receipt Printer Axiom - int mounted 

2 800MKL Secure VoIP Intercom Module 

0 LXDP211001 HID Mini Prox 5365EGP04 

2 LXDP231002 Receipt/Cancel Button 

2 LXDP231003 Intercom Button 

2 LXDP301001 2D scan Honeywell 3310g under f. panel 

2 LXDP311001 Voice Announcer 

2 LXDP271001 Magtek Credit Card Insertion Reader 

2 MacKey Reader with control board for the City pre-paid parking cards 

NedAp RFID Readers with Hangtags 

4 9945466 NedAp Gen 2 Transit UHF Reader. 

Contmued on next page 
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Qty Item Description Unit Price Ext. Price 

4 7591152 Weather Hood 

4 9875840 ACCESSORY - Gen 2 Transit UHF Adjustable Mounting Set for TRANSIT or 
uPASS Reach - for Pole or Wall 

4 9943803 ACCESSORY - UHF Pole Mounting Kit (cap mount 1 3/4" diameter pole) 

12 HUB Installation 3 hours per reader 

300 13-17XX-XXXX NedAp RFID hang tag, 

HUB Model Tall Parking.Pro Barrier Gate 

4 HUB PRO-M-LC01 OHC HUB Model Tall Parking.Pro Barrier Gate w/ 10' Microboom, Fixed Flange, 
Light Grey, Left Hand 

4 KBB01c Parts to Convert Straight to Art (8.2 ft clearance-bottom of boom to 
bottom of gate) 

8 Sawcut Vehicle Detector Loop - Hook-up to barrier gate Includes: Sawcut, 
wire and seal approximately 6' X 3' (18 Linear ft plus lead in) 

PAY-ON-FOOT EQUIPMENT 
2 APMDP100001 Base platform 

2 APMDP111003 Color LCD 6,4 " 

2 APMDP181002 115 Volt Power Supply and Heater 

2 APMDP411002 BISCUIT + DP6020 

2 APMDP121002 Axiom Receipt Printer - int. Mounted 

2 APMDP131000 No Printing Unit 

2 APMDP141000 No Magnetic Head 

2 APMDP151005 No Magnetic Stripe Encoding 

2 APMDP171000 Housing color standard 

2 APMDP161000 Overlayr standard 

2 APMDP185002 TCP/IP 

2 APMDP191000 No Keypad 

2 APMDP201003 VoIP Secure Intercom BOOM (Bracket Only) 

2 APMDP211000 No Proximity Reader 

2 APMDP231003 Intercom Button 

2 APMDP231004 Cancel Button 

2 APMDP231007 Lost Ticket Button 

2 APMDP251001 NRI Eagle 

2 APMDP261001 UBA10-SS 500 notes Bill Validator 

2 APMDP351002 MK4 Coin hopper - 3 Coins 

0 APMDP291001 No Notes Dispenser 

2 APMDP361000 No Fiscal Printer 

2 APMDP301001 Honey 3310g 2D scan under front panel 

2 APMDP311001 Voice Announcer 

2 APMDP321000 No IP Camera 

2 APMDP331003 Front Door 

2 APMDP381002 DP591 

2 APMDP420001 50 mm standard color 

2 LXDP271001 Magtek Credit Card Insertion Reader 

2 800MKL Secure VoIP Intercom Module 

2 MacKey Reader with control board for the City pre-paid parking cards 

DP substation and additional hardware 

0 SG300-10PP SG302-10P .. Cisco SRW2008P-K9-NA 10-port 10/100 PoE Managed Switch 

Continued on next page 
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Qty Item Description Unit Price Ext. Price 

0 A3851973 SmartRack 12U Wall Mount Rack Enclosure Cabinet with Plexiglass Front 
Door Insert 

0 DP Sub station 
Server with LCD monitor, Windows 7, 16GB of RAM, 2xSSD hard drives 
and RAID 1 configuration. 
All Licenses included. 

INSTALLATION AND MOBILIZATION 
HUB Installation 

-Install system and make all final terminations 
-Configure and commission system software 
-Train Operator users 

1 HUB Installation including electrical/ wiring by MME Inc, 

Total Plaza Garage Cost $130,498.97 

5th & Walnut Garage 

ENTRY AND EXIT LANE EQUIPMENT 

DP 5900-6 EMV Ready Barcode Entry Station 

2 LEDP100003 Entry Station Base platform EMV Ready {DP5900) 

2 LEDP111001B LCD Graphic display EMV Ready 

2 800MKL Secure VoIP Intercom Module 

2 LXDP271001 Magtek Credit Card Insertion Reader 

2 LEDP231001 Single Ticket Issue Button 

2 LEDP231003 Intercom Button 

2 LEDP311001 Voice Announcer 

2 LXDP301001 2D scan Honeywell 3310g underf. panel 

DP 5800-6 EMV Ready Barcode Exit Station 

1 LXDP100003 Exit Station Base platform EMV Ready (DP5800) 

1 LXDP111001 LCD graphic display 

1 LXDP121002 Receipt Printer Axiom - int mounted 

1 800MKL Secure VoIP Intercom Module 

0 LXDP211001 HID Mini Prox 5365EGP04 

1 LXDP231002 Receipt/Cancel Button 

1 LXDP231003 Intercom Button 

1 LXDP301001 2D scan Honeywell 3310g underf. panel 

1 LXDP311001 Voice Announcer 

1 LXDP271001 Magtek Credit Card Insertion Reader 

1 MacKey Reader with control board for the City pre-paid parking cards 

NedAp RFID Readers with Hangtags 

3 7591152 Weather Hood 

3 9875840 ACCESSORY - Gen 2 Transit UHF Adjustable Mounting Set for TRANSIT or 
uPASS Reach - for Pole or Wall 

3 9943803 ACCESSORY - UHF Pole Mounting Kit (cap mount 1 3/4" diameter pole) 

9 HUB Installation 3 hours per reader 

Cont111ued on next page 
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Qty Item Description Unit Price Ext. Price 

700 13-17XX-XXXX NedAp RFID hang tag, 

HUB Model Tall Parking.Pro Barrier Gate 

3 HUB PRO-M-LC01 OHC HUB Model Tall Parking.Pro Barrier Gate w/ 10' Microboom, Fixed Flange, 
Light Grey, Left Hand 

3 KBB01c Parts to Convert Straight to Art (8.2 ft clearance-bottom of boom to 
bottom of gate) 

6 Sawcut Vehicle Detector Loop - Hook-up to barrier gate Includes: Sawcut. 

wire and seal approximately 8' x 6' (28 Linear ft plus lead in) 

PAY-ON-FOOT EQUIPMENT 
2 APMDP100001 Base platform 

2 APMDP111003 Color LCD 6,4 " 

2 APMDP181002 115 Volt Power Supply and Heater 

2 APMDP411002 BISCUIT + DP6020 

2 APMDP121002 Axiom Receipt Printer - int. Mounted 

2 APMDP131000 No Printing Unit 

2 APMDP141000 No Magnetic Head 

2 APMDP151005 No Magnetic Stripe Encoding 

2 APMDP171000 Housing color standard 

2 APMDP161000 Overlayr standard 

2 APMDP185002 TCP/IP 

2 APMDP191000 No Keypad 

2 APMDP201003 VoIP Secure Intercom 800M (Bracket Only) 

2 APMDP211000 No Proximity Reader 

2 APMDP231003 Intercom Button 

2 APMDP231004 Cancel Button 

2 APMDP231007 Lost Ticket Button 

2 APMDP251001 NRI Eagle 

2 APMDP261001 U BA 10-SS 500 notes Bill Validator 

2 APMDP351002 MK4 Coin hopper - 3 Coins 

0 APMDP291001 No Notes Dispenser 

2 APMDP361000 No Fiscal Printer 

2 APMDP301001 Honey 3310g 2D scan under front panel 

2 APMDP311001 Voice Announcer 

2 APMDP321000 No IP Camera 

2 APMDP331003 Front Door 

2 APMDP381002 DP591 

2 APMDP420001 50 mm standard color 

2 LXDP271001 Magtek Credit Card Insertion Reader 

2 800MKL Secure VoIP Intercom Module 

2 MacKey Reader with control board for the City pre-paid parking cards 

DP substation and additional hardware 

0 SG300-10PP SG302-10P .. Cisco SRW2008P-K9-NA 10-port 10/100 PoE Managed Switch 

0 A3851973 SmartRack 12U Wall Mount Rack Enclosure Cabinet with Plexiglass Front 
Door Insert 

0 DP Sub station 
Server with LCD monitor, Windows 7, 16GB of RAM, 2xSSD hard drives 
and RAID 1 configuration. 
All Licenses included. 

Continued on next page 
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Qty Item Description Unit Price Ext. Price 

INSTALLATION AND MOBILIZATION 
HUB Installation 

-Install system and make all final terminations 
-Configure and commission system software 
-Train Operator users 

1 HUB Installation including electrical / wiring by MME Inc, 

Total 5th & Walnut Garage Cost $126,036.13 

6th & Cherry Garage 

ENTRY AND EXIT LANE EQUIPMENT 

DP 5900-6 EMV Ready Barcode Entry Station 

2 LEDP100003 Entry Station Base platform EMV Ready (DP5900) 

2 LEDP111001 B LCD Graphic display EMV Ready 

2 800MKL Secure VoIP Intercom Module 

2 LXDP271001 Magtek Credit Card Insertion Reader 

2 LEDP231001 Single Ticket Issue Button 

2 LEDP231003 Intercom Button 

2 LEDP311001 Voice Announcer 

2 LXDP301001 2D scan Honeywell 3310g underf. panel 

DP 5800-6 EMV Ready Barcode Exit Station 

1 LXDP100003 Exit Station Base platform EMV Ready (DP5800) 

1 LXDP111001 LCD graphic display 

1 LXDP121002 Receipt Printer Axiom - int mounted 

1 800MKL Secure VoIP Intercom Module 

0 LXDP211001 HID Mini Prox 5365EGP04 

1 LXDP231002 Receipt/Cancel Button 

1 LXDP231003 Intercom Button 

1 LXDP301001 2D scan Honeywell 33109 under f. panel 

1 LXDP311001 Voice Announcer 

1 LXDP271001 Magtek Credit Card Insertion Reader 

1 MacKey Reader with control board for the City pre-paid parking cards 

NedAp RFID Readers with Hangtags 

3 9945466 NedAp Gen 2 Transit UHF Reader. 

3 9945466 NedAp Gen 2 Transit UHF Reader. 

3 7591152 Weather Hood 

3 9875840 ACCESSORY - Gen 2 Transit UHF Adjustable Mounting Set for TRANSIT or 
uPASS Reach - for Pole or Wall 

3 9943803 ACCESSORY - UHF Pole Mounting Kit (cap mount 1 3/4" diameter pole) 

9 HUB Installation 3 hours per reader 

350 13-17XX-XXXX NedAp RFID hang tag, 

Contmued on next page 

LIFMQ1087-10 Page 9 of 16 



Qty Item Description Unit Price Ext. Price 

HUB Model Tall Parking.Pro Barrier Gate 

3 HUB PRO-M-LCOlOHC HUB Model Tall Parking.Pro Barrier Gate w/ 10' Microboom, Fixed Flange, 

Light Grey, Left Hand 
3 KBB01c Parts to Convert Straight to Art (8.2 ft clearance-bottom of boom to 

bottom of gate) 
6 Sawcut Vehicle Detector Loop - Hook-up to barrier gate Includes: Sawcut, 

wire and seal approximately 6' X 3' (18 Linear ft plus lead in) 

PAY-ON-FOOT EQUIPMENT 
z APMDP100001 Base platform 

z APMDP111003 Color LCD 6,4 " 

z APMDP181002 115 Volt Power Supply and Heater 

z APM DP411002 BISCUIT + DP6020 

2 APMDP121002 Axiom Receipt Printer - int. Mounted 

2 APMDP131000 No Printing Unit 

2 APMDP141000 No Magnetic Head 

2 APMDP151005 No Magnetic Stripe Encoding 

2 APMDP171000 Housing color standard 

2 APM DP161000 Overlayr standard 

2 APMDP185002 TCP/IP 

2 APMDP191000 No Keypad 

2 APMDP201003 VoIP Secure Intercom 800M (Bracket Only) 

2 APMDP211000 No Proximity Reader 

2 APM DP231003 Intercom Button 

2 APMDP231004 Cancel Button 

2 APMDP231007 Lost Ticket Button 

2 APMDP251001 NRI Eagle 

2 APMDP261001 UBA 10-SS SOO notes Bill Validator 

2 APMDP351002 MK4 Coin hopper - 3 Coins 

0 APMDP291001 No Notes Dispenser 

2 APMDP361000 No Fiscal Printer 

z APMDP301001 Honey 3310g ZD scan under front panel 

z APMDP311001 Voice Announcer 

z APMDP321000 No IP Camera 

2 APMDP331003 Front Door 

2 APMDP381002 DP591 

2 APMDP420001 50 mm standard color 

2 LXDP271001 Magtek Credit Card Insertion Reader 

2 800MKL Secure VoIP Intercom Module 

2 MacKey Reader with control board for the City pre-paid parking cards 

DP substation and additional hardware 

0 SG300-10PP SG302-10P .. Cisco SRW2008P-K9-NA 10-port 10/100 PoE Managed Switch 

0 A3851973 SmartRack 12U Wall Mount Rack Enclosure Cabinet with Plexiglass Front 
Door Insert 

0 DP Sub station 
Server with LCD monitor, Windows 7, 16GB of RAM, 2xSSD hard drives 
and RAID 1 configuration. 
All Licenses included. 

Continued on next page 
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Qty Item Description Unit Price Ext. Price 

INSTALLATION AND MOBILIZATION 
HUB Installation 

-Install system and make all final terminations 
-Configure and commission system software 
-Train Operator users 

1 HUB Installation including electrical/ wiring by MME Inc, 

Total 6th & Cherry Garage Cost $127,650.72 

10th & Cherry Garage Garage 

ENTRY AND EXIT LANE EQUIPMENT 

DP 5900-6 EMV Ready Barcode Entry Station 

2 LEDP100003 Entry Station Base platform EMV Ready (DP5900) 

2 LEDP111001 B LCD Graphic display EMV Ready 

2 800MKL Secure VoIP Intercom Module 

1 LXDP271001 Magtek Credit Card Insertion Reader 

2 LEDP231001 Single Ticket Issue Button 

2 LEDP231003 Intercom Button 

2 LEDP311001 Voice Announcer 

2 LXDP301001 2D scan Honeywell 3310g under f. panel 

DP 5800-6 EMV Ready Barcode Exit Station 

2 LXDP100003 Exit Station Base platform EMV Ready (DP5800) 

2 LXDP111001 LCD graphic display 

2 LXDP121002 Receipt Printer Axiom - int mounted 

2 800MKL Secure VoIP Intercom Module 

0 LXDPZ11001 HID Mini Prox 5365EGP04 

2 LXDP231002 Receipt/Cancel Button 

2 LXDP231003 Intercom Button 

2 LXDP301001 2D scan Honeywell 331 Og under f. panel 

12 LXDP311001 Voice Announcer 

2 LXDP271001 Magtek Credit Card Insertion Reader 

2 MacKey Reader with control board for the City pre-paid parking cards 

NedAp RFID Readers with Hangtags 

4 9945466 NedAp Gen 2 Transit UHF Reader. 

4 7591152 Weather Hood 

4 9875840 ACCESSORY - Gen 2 Transit UHF Adjustable Mounting Set for TRANSIT or 
uPASS Reach - for Pole or Wall 

4 9943803 ACCESSORY - UHF Pole Mounting Kit (cap mount 1 3/4" diameter pole) 

12 HUB Installation 3 hours per reader 

200 13-l?XX-XXXX NedAp RFID hang tag, 

Contmued on next page 

LIFMQ1087-10 Page 11 of 16 



Qty Item Description Unit Price Ext. Price 

HUB Model Tall Parking.Pro Barrier Gate 

4 HUB PRO-M-LC010HC HUB Model Tall Parking.Pro Barrier Gate w/ 10' Microboom, Fixed Flange, 
Light Grey, Left Hand 

4 KBBOlc Parts to Convert Straight to Art (8.2 ft clearance-bottom of boom to 
bottom of gate) 

8 Sawcut Vehicle Detector Loop - Hook-up to barrier gate Includes: Sawcut, 
wire and seal approximately 6' X 3' (18 Linear ft plus lead in) 

PAY-ON-FOOT EQUIPMENT 
2 APMDP100001 Base platform 

2 APMDP111003 Color LCD 6,4 " 

2 APMDP181002 115 Volt Power Supply and Heater 

2 APM DP4 l 1002 BISCUIT + DP6020 

2 APMDP121002 Axiom Receipt Printer - int. Mounted 

2 APMDP131000 No Printing Unit 

2 APMDP141000 No Magnetic Head 

2 APMDP151005 No Magnetic Stripe Encoding 

2 APMDP171000 Housing color standard 

2 APMDP161000 Overlayr standard 

2 APMDP185002 TCP/IP 

2 APMDP191000 No Keypad 

2 APMDP201003 VoIP Secure Intercom BOOM (Bracket Only) 

2 APMDP211000 No Proximity Reader 

2 APMDP231003 Intercom Button 

2 APMDP231004 Cancel Button 

2 APMDP231007 Lost Ticket Button 

2 APMDP251001 NRI Eagle 

2 APMDP261001 UBA 10-SS SOO notes Bill Validator 

2 APMDP351002 MK4 Coin hopper - 3 Coins 

0 APMDP291001 No Notes Dispenser 

2 APMDP361000 No Fiscal Printer 

2 APMDP301001 Honey 331 Og 2D scan under front panel 

2 APMDP311001 Voice Announcer 

2 APMDP321000 No IP Camera 

2 APMDP331003 Front Door 

2 APMDP381002 DP591 

2 APMDP420001 50 mm standard color 

Note - LM- Elimitated EMV Readers. 
2 LXDP271001 Magtek Credit Card Insertion Reader 

2 800MKL Secure VoIP Intercom Module 

2 MacKey Reader with control board for the City pre-paid parking cards 

DP substation and additional hardware 

0 SG300-10PP SG302-1 OP .. Cisco SRW2008P-K9-NA 10-port 10/100 PoE Managed Switch 

0 A3851973 SmartRack 12U Wall Mount Rack Enclosure Cabinet with Plexiglass Front 
Door Insert 

0 DP Sub station 
Server with LCD monitor, Windows 7, 16GB of RAM, 2xSSD hard drives 
and RAID 1 configuration. 

All Licenses included. 

Continued on next page 
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Qty Item Description Unit Price Ext. Price 

INSTALLATION AND MOBILIZATION 
HUB Installation 

-Install system and make all final terminations 
-Configure and commission system software 
-Train Operator users 

1 HUB Installation including electrical / wiring by MME Inc, 

Total 10th & Cherry Garage Cost $93,395.22 

8th & Cherry Garage 

ENTRY AND EXIT LANE EQUIPMENT 

DP 5900-6 EMV Ready Barcode Entry Station 

1 LEDP100003 Entry Station Base platform EMV Ready (DP5900) 

1 LEDP111001 B LCD Graphic display EMV Ready 

1 800MKL Secure VoIP Intercom Module 

1 LXDP271001 Magtek Credit Card Insertion Reader 

1 LEDP231001 Single Ticket Issue Button 

1 LEDP231003 Intercom Button 

1 LEDP311001 Voice Announcer 

1 LXDP301001 2D scan Honeywell 3310g underf. panel 

DP 5800-6 EMV Ready Barcode Exit Station 

1 LXDP100003 Exit Station Base platform EMV Ready (DP5800) 

1 LXDP111001 LCD graphic display 

1 LXDP121002 Receipt Printer Axiom - int mounted 

1 800MKL Secure VoIP Intercom Module 

0 LXDPZl 1001 HID Mini Prox 5365EGP04 

1 LXDP231002 Receipt/Cancel Button 

1 LXDP231003 Intercom Button 

1 LXDP301001 2D scan Honeywell 3310g under f. panel 

1 LXDP311001 Voice Announcer 

1 LXDP271001 Magtek Credit Card Insertion Reader 

1 MacKey Reader with control board for the City pre-paid parking cards 

NedAp RFID Readers with Hangtags 

2 9945466 NedAp Gen 2 Transit UHF Reader. 

2 7591152 Weather Hood 

2 9875840 ACCESSORY - Gen 2 Transit UHF Adjustable Mounting Set for TRANSIT or 
uPASS Reach - for Pole or Wall 

2 9943803 ACCESSORY - UHF Pole Mounting Kit (cap mount 1 3/4" diameter pole) 

6 HUB Installation 3 hours per reader 

200 13-17XX-XXXX NedAp RFID hang tag, 

Contmued on next page 
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Qty Item Description Unit Price Ext. Price 

HUB Model Tall Parking.Pro Barrier Gate 

2 HUB PRO-M-LC01 OHC HUB Model Tall Parking.Pro Barrier Gate w/ 10' Microboom, Fixed Flange, 
Light Grey, Left Hand 

2 KBBOlc Parts to Convert Straight to Art (8.2 ft clearance-bottom of boom to 
bottom of gate) 

4 Sawcut Vehicle Detector Loop - Hook-up to barrier gate Includes: Sawcut, 

wire and seal approximately 6' X 3' (18 Linear ft plus lead in) 

PAY-ON-FOOT EQUIPMENT 
2 APMDP100001 Base platform 

2 APMDP111003 Color LCD 6,4 " 

2 APMDP181002 115 Volt Power Supply and Heater 

2 APMDP411002 BISCUIT + DP6020 

2 APMDPl 21002 Axiom Receipt Printer - int. Mounted 

2 APMDP131000 No Printing Unit 

2 APMDP141000 No Magnetic Head 

2 APMDPl 51005 No Magnetic Stripe Encoding 

2 APMDP171000 Housing color standard 

2 APMDPl 61000 Overlayr standard 

2 APMDP185002 TCP/IP 

2 APMDP191000 No Keypad 

2 APMDP201003 VoIP Secure Intercom BOOM (Bracket Only) 

2 APMDP211000 No Proximity Reader 

2 APMDP231003 Intercom Button 

2 APMDP231004 Cancel Button 

2 APMDP231007 Lost Ticket Button 

2 APMDP251001 NRI Eagle 

2 APMDP261001 UBA 10-SS 500 notes Bill Validator 

2 APMDP351002 MK4 Coin hopper - 3 Coins 

0 APMDP291001 No Notes Dispenser 

2 APMDP361000 No Fiscal Printer 

2 APMDP301001 Honey 3310g 2D scan under front panel 

2 APMDP311001 Voice Announcer 

2 APMDP321000 No IP Camera 

2 APM DP331003 Front Door 

2 APMDP381002 DP591 

2 APMDP420001 50 mm standard color 

2 LXDP271001 Magtek Credit Card Insertion Reader 

2 800MKL Secure VoIP Intercom Module 

2 MacKey Reader with control board for the City pre-paid parking cards 

DP substation and additional hardware 

0 SG300-10PP SG302-10P .. Cisco SRW2008P-K9-NA 10-port 10/100 PoE Managed Switch 

0 A3851973 SmartRack 12U Wall Mount Rack Enclosure Cabinet with Plexiglass Front 
Door Insert 

0 DP Sub station 
Server with LCD monitor, Windows 7, 16GB of RAM, 2xSSD hard drives 
and RAID 1 configuration. 
All Licenses included. 

Continued on next page 
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Qty Item Description Unit Price Ext. Price 

INSTALLATION AND MOBILIZATION 
HUB Installation 

-Install system and make all final terminations 
-Configure and commission system software 
-Train Operator users 

1 HUB Installation including electrical/ wiring by MME Inc, 

Total 8th & Cherry Garage Cost $96,746.44 

Running SubTotal $776,626.92 

Upgrade the proposed DP 11000 PARCS Software to 
JMS 

1 Upgrade the proposed DP 11000 PARCS Software to JMS .-JMS Upgrade 
To be ordered with the initial equipment order. Including installation 
.Total 18 peripherals ( 8 entry stations/ 6 exit station/ 12 Pay Station/ 2 
DP 1400 / 1 Hotel Encoder/ 1 Mass Encoder. Server to be provided by the 
City 

Sub Total $27,284.40 

1 Extended warranty ( year 3,4 and 5) . Including parts, remote support, $103,545.00 $103,545.00 
software updates, 4 preventive maintenance visit per year. 

SubTotal $103,545.00 

Spare Parts 
1 Spare Parts package 

1 LXDP301001 2D scan Honeywell 3310g underf. panel 

1 LXDP271001 Magtek Credit Card Insertion Reader 

1 LXDP121002 Receipt Printer Axiom - int mounted 

1 9945466 NedAp Gen 2 Transit UHF Reader. 

1 APMDP261001 UBA 10-55 500 notes Bill Validator 

1 MSBSK-035 10' Articulating Gate Arm 

1 MSBSN-060 Gate Arm, 10' Straight 

SubTotal $7,588.01 

Optional Items not inlcuded in the total project cost 
Note- The Optional prices are valid until January 1st 
2018 and thereafter are will adjust based on cost to 
produce labor statistics but will not exceed 3% annual 
increase of the prices for the remailing 4 years. 

Option 1 
1 Installing 18 EMV Readers at all Pay stations ( 12) and exit stations ( 6). $51,280.00 $51,280.00 

(Optional) 

Approved Options : Option 1 - YES / NO ; 

Continued on next poge 
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Qty Item Description 

TERMS & CONDITIONS 
This quotation covers costs that are presently ascertainable. HUB Parking Technology reserves the right 
to amend this quotation if any unforeseen work is found to be required during the execution of the above 
scope. This quotation is valid for 60 days. 

All payments shall be sent to: 
HUB PARKING TECHNOLOGY USA INC. 
761 Commonwealth Drive 
Warrendale, PA 15086 

APPROVED 

Authorized Signature 

Name 

LIFMQ1087-10 

APPROVED 

Date Authorized Signature 

Title Name 

Unit Price Ext. Price 

Sub Total $915,044.33 

Tax $0.00 

Shipping $2,500.00 

Total $917,544.33 

Date 

Title 

Page 16 of 16 



EXHIBIT M 

CONTRACTOR'S HARDWARE SALES TERMS 

SCHEDULE 1 EQUIPMENT 

SCHEDULE 2 PRICES AND PAYMENT SCHEDULE, 

SOFTWARE LICENSE TERMS 

SCHEDULE 1 SOFTWARE 

EXHIBIT C INSTALLATION SERVICE TERMS 

SCHEDULE 2 PROJECT PLAN 

SCHEDULE 3 RATE SCHEDULE AND FEES 



1. EQUIPMENT PROCUREMENT. 

Exhibit M 

HARDWARE SALES TERMS 

Sale of Equipment. Subject to the terms of the Contract and these Hardware Sales Terms, HUB 
hereby agrees to sell, assign, convey, transfer and deliver to Customer, and Customer hereby 
agrees to purchase, receive and accept from HUB, all right (excluding all HUB Intellectual Property 
Rights), title and interest in and to the hardware equipment, systems and deliverables listed in 
Schedule 1 of these Hardware Sales Terms (collectively, the "Equipment"). All sales shall be final. 

Title to Equipment. Notwithstanding anything to the contrary stated herein, title to and ownership of 
the Equipment shall remain vested in HUB until receipt by HUB in full of the prices for the Equipment 
as set forth in Contractor's Proposal and Pricing. Upon receipt of such payment by HUB, title to and 
ownership of the Equipment shall automatically vest in Customer. 

Delivery of Equipment. HUB shall arrange for shipment and delivery of the Equipment F.O.B. 
Customer's receiving point at Installation Site .. 

2. PAYMENT. In consideration of the sale of the Equipment, Customer shall pay to HUB the prices as 
set forth in Contractor's Proposal and Pricing. 

3. SOFTWARE LICENSE AND SERVICES. 

3.1. Software License. Customer acknowledges and agrees that any software that may be 
embedded in the Equipment as delivered shall be subject to the license grant, restrictions and 
representation and warranty terms and conditions set forth on Exhibit M Software License 
Terms of the Agreement. 

3.2. Installation Services. Unless Customer has elected to purchase installation services, 
pursuant to the terms and conditions set forth in Exhibit M "Installation Services Terms" and the 
Contract, Customer shall be responsible for the installation of the Equipment. 

3.3. Other Services. Any other services, such as training or maintenance services, shall be 
provided by HUB only pursuant to a separate written agreement between the parties. 

4. REPRESENTATIONS AND WARRANTIES. HUB represents and warrants as follows: (i) for a period 
of Twenty Four (24) months from delivery (the "Warranty Period"), the Equipment will be free from 
defects in material and workmanship under normal use and will substantially comply and perform in 
accordance with any documentation or specifications that HUB delivered with the Equipment or that 
were otherwise agreed upon in writing by the parties; (ii) the Equipment and all of its parts and 
components are new and unused; (iii) HUB shall not make any substitute for the Equipment of any 
other model, capacity, or manufacturer without the prior written consent of Customer; and (iv) 
Customer will acquire good and clear title on the Equipment, free and clear of all liens and 
encumbrances. With respect to the warranty set forth in clause (i) above, Customer's sole and 
exclusive remedy for a breach of such warranty, provided that Customer provides HUB with a 
detailed and accurate written notice of such breach within the Warranty Period, will be for HUB, at 
HUB's option, to repair or replace the Equipment. In the event HUB determines that it is unable to 
repair or replace the Equipment, HUB shall refund the purchase price(s) of the Equipment. HUB shall 
be responsible for all shipping costs related to any Equipment determined by HUB to have been in 
breach of the warranty set forth in clause (i) above. 

010-8129-8854/1/AMERICAS 



1. Description of Equipment: 

SCHEDULE 1 
EQUIPMENT 

[Identify each individual piece of Equipment and related component or deliverable by name and version.] 

PN Description Versions 
DATAPARK Lane Entry Station STATION LE - The DP 
Lane Entry Station (LE) is used to control the entry and 

DP5900- access of the parking facility by a variety of parker 
DP2600 V. 

6(LE) 
types. Each LE station is equipped with an integral 

2.3.9.7 intercom station and NedAp RFID reader. DP equipment 
allows for barcode technology ticket issuing and 
processing. 
DATAPARK Lane Exit Station LX - The DP Lane Exit 

DP5800- Station (LX) allows for payment with credit card, paid DP2600 V. 

6(LX) 
ticket from a POF or validation at exit. Each LX station is 

2.3.9.7 equipped with an integral intercom sub-station and RFID 
NedAp reader. 

DP7001M DAT AP ARK Automated Pay Station APS -The DP 
(APS) Automatic Pay station (APS) can accept multiple types of PayStat 

payment: coin, note, credit/debit card, validation. It will v.11.1.4.1 
dispense change in coin and/or note. 
Coding Station - The Coding Station is a "back-office" 
station that allows administration staff to create batches 

DP6001BT of encoded tickets and cards such as discount tickets, FeeComp 
(CD) day/week passes, etc. It is ideal for creating multiple 

tickets for shopping center discounts and visitor tickets v.61.3.3.6 

for business centers, tradeshows, conferences, 
conventions and hotel stays. 
Tall Parking Pro Fixed Flange with Microboom (10' Boom 
Length) Right Hand Version - Parking Pro-M barriers 

HUB PRO-
were specifically designed for highly frequented 

M- applications. The Parking Pro-M barriers do not only offer 
v.0.14r411 

RC010HO fast opening times, long-life cycle, reliability and quality. 
Furthermore, they amaze with extraordinary design, 
extremely low operational costs, easy handling and 
almost maintenance free technology. 
VOiP Secure 800 M intercom with Elastic Server -

BOOM Secure Voice Over IP Intercom will meets the vB00.01.144 
specification included in the RFP document. 



2. Specifications, Performance Standards, and Functional Requirements: 

Peripheral Devices 
Peripheral devices, such as lane or payment devices, will be networked via TCP/IP to the local network 
switch and then to the City of Columbia data center. The Parties agree that the City intends to host the 
software in a virtual environment. 

Network Devices 
All network devices will be connected to a switch via TCP/IP. 

Entering the Facility 
The DataPark Lane Entry Station (LE) is used to control the entry and access of the parking facility by a 
variety of parker types. Each LE station is equipped with an integral intercom station and NedAp RFID 
reader. DataPark equipment allows for barcode technology ticket issuing and processing. 

The LE, and all DataPark, devices receive updated operating system and application software from the 
server over the network. The Management System server pushes information out to each device and 
then verifies that all programming was uploaded. 

Transient Parkers will either push an illuminated flashing button and be issued a ticket with the time, date, 
and machine ID encoded on the ticket or insert their credit card. Upon removal of the ticket or credit card 
read, the device will send a signal to open the gate. Once the parker crosses the closing loop, the gate 
will close. 

If the parker backs out of the lane, the ticket will be retracted and sent to the discarded ticket bin and the 
transaction will be logged as a Voided Ticket and the gate will close. If the parker pulls out the ticket and 
then backs out, the ticket will be logged as a Back Out Ticket and the gate will close. If the parker pulls 
the ticket out, the barrier gate will open. The barrier will continue to stay open as the parker passes over 
the safety loop. Once the barrier arm returns to the normal position, the transaction will be logged as an 
Entry Transaction. 

Contract Parkers may enter the facility by using their assigned RFID hangtags. 

The DataPark Lane Exit Station (LX) allows for payment with credit card, paid ticket from a POF or 
validation at exit. Each LX station is equipped with an integral intercom sub-station and NedAp RFID 
Reader. 

The customer with an entry ticket will enter the exit plaza and the DataPark Lane Exit Station (LX) 
illuminated display and/or voice annunciation will say "Please scan Ticket". The parker will scan the 
ticket they received upon entry and the LX will display the amount due. The LX will display "Please scan 
Validation or insert Credit Card". The customer will insert his credit card and when the fee is satisfied, 
the credit card will be returned, followed by a receipt printed on a ticket, and a signal will be sent to open 
the gate. The device will display the amount paid, a receipt will be issued and the credit card returned to 
the customer. Once the parker has traversed entirely over the safety loop, the gate will close. 

Parkers with validations will scan their entry ticket into the LX. The fee will be calculated and the display 
will show the fee due. The customer will then insert the validation, the fee will be recalculated, display 
the fee due and prompt the parker to insert his credit card. Once the fee is satisfied and the customer 
takes their ticket/receipt, the station sends an open signal to the gate. 

The NedAp RFID Reader will be installed at Exit lane to provide access control for contract parkers. 

In order to prevent queuing at exit, parkers may pay for their parking prior to returning to their vehicle and 
pay at an Automatic PlayStation (Pay-on-Foot). The DataPark Automatic PlayStation (APS) can 



accept multiple types of payment: coin, note, credit/debit card, validation. Per Client request it will NOT 
dispense change. 

Transient Parkers who entered the parking facility by taking a ticket, will scan that same ticket into the 
APS prior to returning to their vehicle. The fee due will appear on the display and the Parker will satisfy 
the fee with cash, credit card, debit card and/or validation. Once the fee is satisfied, the paid ticket can 
be used at the exit station. A programmable grace period will allow the parker to return to their vehicle 
and exit the facility. 

Validations 
The Coding Station is a "back-office" station that allows administration staff to create batches of encoded 
tickets and cards such as discount tickets, day/week passes, etc. It is ideal for creating multiple tickets 
for shopping center discounts and visitor tickets for business centers, tradeshows, conferences, 
conventions and hotel stays. One of the benefits of producing bulk validations is that they can be pre-sold 
before they are used. 

VOiP Intercom 
We will be using Secure Voice over IP Intercom with Elastic Servers. The proposed intercom system 
meets the specification included in the RFP document. When a customer requires assistance, the 
customer presses the help button on the lane device or pay station. The attendant answers the call and 
enables communication with the customer. The attendant will have the ability to activate the gate 
remotely or send multiple rates by the click of the mouse on the DataPark computer. 

HUB Parking Pro M Barrier Gates 
Parking Pro-M barriers were specifically designed for highly frequented applications. The Parking Pro-M 
barriers do not only offer fast opening times, long-life cycle, reliability and quality. Furthermore, they 
amaze with extraordinary design, extremely low operational costs, easy handling and almost 
maintenance free technology. 

3. Documentation: 

HUB Parking will provide the following user manuals: 

1. DataPark Lane Entry Station {LE) User Manual 
2. DataPark Lane Exit Station (LX) User Manual 
3. DataPark Automatic PlayStation (APS) User Manual 
4. DataPark Coding Station User Manual 
6. HUB PRO-M-RC01 OHO Magnetic Gate User Manual 
7. VOiP Secure Intercom User Manual 



1st pa ment 

2nd a ment 

Final pa ment 
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SCHEDULE 2 
PRICES 

Please refer to the attached quote 

PAYMENT SCHEDULE 

40% of the ro·ect cost with si ned contract 

50% of the 

Final a ment / 10% of the ro·ect cost u on the Final Acee tance Date 



SOFTWARE LICENSE TERMS 

1. GRANT OF LICENSE. Subject to the terms of the Contract and these Software License Terms, and except as may 
be expressly modified in Schedule 1 of these Software License Terms, HUB hereby grants to Customer, and Customer 
hereby accepts from HUB, an object code only, perpetual, nonexclusive, worldwide, and nontransferable license (the 
"License") to use and copy the SOFTWARE products listed in Schedule 1 (the "Software") solely and exclusively for 
Customer's internal business purposes and the intended purpose of the Software. Customer may make one (1) copy of 
the Software for its archival purposes. The Software shall be delivered to Customer in a manner as set forth in Schedule 
1-
2. RESTRICTIONS. The Software (including without limitation, its structure, organization and source code) constitute 
valuable trade secrets of HUB and its licensors. Accordingly and except as expressly set forth in Schedule 1, Customer 
will not, directly or indirectly, without HU B's prior written consent: (i) make more copies of the Software than the number of 
copies (if any) expressly permitted herein; (ii) cause or permit any reverse engineering, decompilation, modification, 
translation or disassembly of the Software or otherwise attempt to derive the source code for the Software; (iii) sell, loan, 
lease, rent, sublicense, distribute, disclose, publish, assign, commercially share (including time share), or otherwise 
transfer or attempt to transfer any rights in the Software; (iv) use the Software in any manner other than as expressly 
permitted herein; or (v) do, or permit to be done, anything that would adversely affect HUB's right, title or interest in or to 
the Software. 
3. SERVICES. Unless Customer has elected to purchase installation services, pursuant to the terms and conditions set 
forth on Exhibit M "Installation Services Terms" of the Agreement, Customer shall be responsible for the installation of the 
Software. Any other services, such as maintenance and support or training services, shall be provided by HUB only 
pursuant to a separate written agreement between the parties. 
4. LICENSE FEES. In consideration of the License granted hereunder, Customer shall pay to HUB the License fees as 
set forth in Schedule 2 of these Software License Terms. The Contract Amount in section 3 of the Contract includes all 
consideration for the Licenses granted hereunder. 
5. REPRESENTATIONS AND WARRANTIES. HUB represents and warrants as follows: (i) for a period of twenty four 
(24) months from delivery (the "Warranty Period"), the Software will be free of material programming errors and will 
operate and conform in accordance with any documentation or specifications that HUB delivered with the Software or that 
were otherwise agreed upon in writing by the parties; and (iii) any technical documentation delivered to Customer for the 
Software will be sufficient to allow a reasonably knowledgeable information technology professional to maintain and 
support the Software, and will accurately describe in terms understandable by a typical end user the functions and 
features of the Software and the procedures for exercising such functions and features. With RESPECT to the warranty set 
forth in clause (i) above, Customer's sole and exclusive remedy for a breach of such warranty, provided that Customer 
provides HUB with a detailed and accurate written notice of such breach within the Warranty Period, will be for HUB, at 
HUB's option, to repair or replace the Software. In the event HUB determines that it is unable to repair or replace the 
Software, HUB shall refund any unused portion of the License fees previously paid by Customer hereunder. HUB shall be 
responsible for all shipping costs related to any Software determined by HUB to have been in breach of the warranty set 
forth in clause (i) above. 
6. GOVERNMENT END USERS. The Software: (i) was developed at private expense, is existing "commercial computer 
software" and no part of it was developed with government funds; (ii) is a trade secret of HUB for all purposes of the 
Freedom of Information Act; (iii) is commercial computer software submitted with only those rights provided herein; (iv) in 
all respects is proprietary data belonging solely to HUB; and (v) is unpublished and all rights are reserved under the 
copyright laws of the United States. 



1. Licensed Software: 

SCHEDULE 1 
SOFTWARE 

[Identify each individual Software product licensed hereunder.] 

DP 11000 PARS Management Software package includes the following modules: 

1. DP Counter 
2. DP Revenue Control 
3. DP Access Control 
4. DP Credit Card 
5. DP Event 
6. DP Report 

2. Modifications to Scope of License: 

[Identify here any modifications to the scope of the License defined in Section 11 

NIA 

3. Specifications, Performance Standards, and Functional Requirements: 

[Include here any agreed upon specifications, performance standards, and functional requirements for the 
Software.] 
DP 11000 PARS Management Software 

The DP11000 PARS Management Software is GUI-based, menu-driven software system through a computer 
or network of computers and/or servers. The collection, recording, reporting and transmission of information 
for transactions and device functions are fully reported to the Facility Management System or FMS (and 
Central Database server, if applicable) as they occur. The operating system of the computers and servers on 
which the DP11000 operates, is the most recent release of Microsoft Windows operating system. 

The software provided by HUB Parking Technology USA, Inc. to operate the PARCS system will be delivered 
in a ready-to-run form, including all necessary utility programs and documentation. Database Management 
System (OMS) software is an industry standard such as MS SQL Server 2008 or equivalent for Windows 
using object-oriented and event-driven programming techniques. 

The DP11000 system uses a proprietary database, containing account numbers, card numbers, invoices, 
payments, etc., which is logically encrypted. The system can be configured to not store credit card 
information. HUB shall configure the system in a manner that is PCI compliant. Logical OS access control is 
applied toward accessing it. All other software packages are industry standard to the greatest extent possible. 
Data exchange with third party software will be possible using standard Open Database Connectivity (ODBC). 

• PARCS integrated components as computers and/or servers utilize RAID1 technology as a standard. 
• FMS is able to function as "Central Cashier Station". FMS accepts and records parking transactions via 

media and combination thereof that can be processed at the "Exit Cashier Stations", including credit 
card (Credit card in/out}, debit card, special pass card, and disposable magnetic striped 
cards/validations. 

• DP11000 provides usage of individual multi-level user accounts, with a minimum of 8 access levels, 
which utilize complex passwords. Individual user accounts indicate that every account used is 
associated with an individual user and/or process with no use of generic group accounts used by more 
than one user or process. 
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The FMS requires the following password complexity is enforced for compliance: 
• Passwords must be at least 7 characters, must include both numeric and alphabetic characters and 

cannot be the same as the last 4 passwords 
• Passwords must be changed at least every 90 days 
• If an incorrect password is provided 6 times the account should be locked out 
• Account lock out duration should be at least 30 minutes (or until an administrator resets it) 
• Sessions idle for more than 15 minutes should require re-entry of username and password to reactivate 

the session. 
• PARCS utilizes Windows OS logical access control allowing 50 or more concurrent user profiles to be 

used, controlled by system administrator. 

FMS supports networked alert system with low, medium and high priority customizable alarms. Logical access 
controls are applied toward user access rights. In addition, the system is capable of forwarding alarms to pre
defined users via e-mail, SMS text message at predetermined times and frequencies. 

The system software settings, information, data received or generated by the PARCS are recorded to a Log 
File that is replicated or backed-up to a data tape or digital storage medium in a readily accessible read-only 
format. Systems retain/store data for at least 5 years. 

The FMS logical access control identifies all employees and managers, and PARCS maintenance personnel, 
and each Transaction and the data entry (normal or abnormal) is attributed to the individual responsible for an 
action. The FMS allows the operator to document and explain, in writing, any operational and/or reporting 
based discrepancies or differences. The FMS logical access control identifies whenever any software program 
is altered and by whom. 

DP11000 utilizes a networked reporting module that allows users to set an automatic batch and/or print of 
identified reports to pre-defined local and/or network printers. 

DP11000 utilizes programmable 'Turn around Grace Period", "PIL Courtesy Time", and "Grace Period". 

DP11000 supports a scheduled rate change module allowing the accommodation of varying rate structures 
within single and multiple facilities. The DP11000 incorporated validation program provides for the creation 
and processing of validations. All validation types are operator configurable and exceed the specified 
validation types. The validation structure includes, but is not limited to the following parameters: 

• Fixed amount 
• Fixed time amount deducted from the beginning of time parked 
• Fixed time amount deducted from the end of time parked 
• Percent calculation type applied as discount percentage of the calculated fee. 
• One time Free/Complimentary Exit 
• Fee switch to a different fee structure, such as: Fee reduction to a fixed amount or zero if certain time 

parameter is met 
• Fee limitation to a fixed maximum at any time or if certain time parameter is met 
• Full validation 
• Full validation if parked in nested area 
• Fee charged according to a rate table or extra fee added to regular rate if time limit between exit of 

nested area and exit of main area exceeded 
• Free exit to/after time set 
• Daily or Event Surcharge 

As a fully networked and WEB system, FMS is accessible via secured WEB application, such as IE or VPN 
and at CMC. 

The DP11000 Occupancy Monitoring System provides automatic, remote, and manual control of the gates, 
full signs, exit directing signs, reversing lane switchovers and other devices. The counting system records and 
reports every entry of a vehicle into the parking facility and subsequently records further movements into and 
out of specified nested areas within the parking facility and then records all vehicle exits. The counting system 
is based on loop triggering events and is a basis for the control of gates, signs, and lane functions at critical 
entry/exit points throughout the system. 
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DP11000 utilizes a Global Validation program accessible from FMS and/or CMC, configurable via a logical 
access system that allows authorized users to create/program global and/or local validations, global and/or 
local discount coupons, and global and/or local access cards. 

System software settings, information, and data received or generated by the PARCS are recorded to a Log 
File that is replicated or backed-up to a pre-defined remote computer (Database server). 

Database Management System (OMS) software is an industry standard such as MS SQL Server 2008 or 
equivalent for Windows using object-oriented and event-driven programming techniques. DP11000 system 
uses a logically encrypted, proprietary database, containing account numbers, card numbers, invoices, 
payments, etc. Logical OS access control is applied toward accessing it. All other software packages are 
industry standard to the greatest extent possible. Data exchange with third party software will be possible 
using standard Open Database Connectivity (ODBC). 

DP11000 assigns a 17 digit non-resettable number to each transaction that includes lane number, transaction 
number, date and time of transaction. 

4. Documentation: 

[Identify here all user manuals and other documentation concerning the Software. 
HUB Parking will provide the following user manuals: 

DP 11000 PARCS Management Software manual 
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N/A 
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INSTALLATION SERVICES TERMS 

This Installation Services Terms document ("Installation Services Terms") is appended to, and incorporated by 
reference into, the Contract between HUB Parking Technology USA, Inc., a Delaware corporation with its 
principal offices located at 761 Commonwealth Drive, Suite 204, Warrendale, PA 15086 ("HUB") and Customer. 

Unless expressly stated otherwise, the terms and conditions set forth in the Contract will apply to any sale under 
these Installation Services Terms. Unless otherwise defined herein, any capitalized terms herein will have that 
meaning given to them in the Contract. . 

1. INSTALLATION SERVICES AND PROJECT PLAN. Subject to the terms of the Contract and these 
Installation Services Terms, HUB shall install the hardware and/or software listed in Exhibit L of the Contract 
and Schedule 1 of Exhibit M (collectively, the "Equipment"). HUB shall perform the installation services for 
the equipment (the "Installation Services") in accordance with the project plan attached as Schedule 2 of 
these Installation Services Terms (the "Project Plan"). The Project Plan may include: (i) a concise statement 
of the scope of work and objectives; (ii) detailed descriptions of the relevant installation site (the "Installation 
Site") and tasks; (iii) the implementation plans and high level work plans that set forth for each task noted 
therein the planned start date, completion date, level of resources required from each party, and the 
deliverables (if any) to be delivered upon task completion; (iv) a designation of the responsibility for each task; 
(v) a schedule for such activity, including any key milestones; (vi) a staffing plan for such activity; and (vii) 
acceptance criteria. The Project Plan has been prepared by HUB and approved by Customer. The Project 
Plan may be revised upon the mutual written agreement of the parties. The Project Plan shall remain in effect 
until (a) it is terminated by mutual agreement of the parties or as otherwise provided in the Agreement, (b) it 
has expired on its own terms, or (c) the Installation Services have been completed in accordance with the 
Project Plan, whichever is sooner. 

2. DELIVERY AND INSTALLATION. 

2.1. HUB shall arrange for delivery of the Equipment to the Installation Site in accordance with the Project 
Plan. Shipment of the Equipment shall be F.O.B. Customer's receiving point at the Installation Site. 

2.2. HUB shall be responsible for moving the Equipment from Customer's receiving point to the Installation 
Site and shall bear the risk of loss or damage to the Equipment while in transit from Customer's 
receiving point to the Installation Site. Customer shall bear all risk of loss or damage to the Equipment 
after delivery thereof to the Installation Site, unless such loss or damage is due to negligence or willful 
acts of HUB, its employees, agents or representatives, defects in the Equipment or any cause for which 
HUB is responsible hereunder. After delivery to the Installation Site, HUB shall install the Equipment as 
set forth in the Project Plan and bring it to operational status in accordance with its documentation and 
any other specifications or acceptance criteria as expressly set forth in the Project Plan and the 
Contract. 

3. MANAGEMENT AND COORDINATION OF PROJECT PLAN. 

3.1. Project Management. In order to perform the Installation Services as set forth in the Project Plan in an 
organized, coordinated and efficient manner: (i) Customer shall designate a management official, 
reasonably acceptable to HUB (the "Project Sponsor") who will have overall responsibility on behalf of 
Customer for execution of the Project Plan, for coordinating the execution of the Project Plan with HUB, 
for acting as a day-to-day contact with the Project Executive (as defined below) and for making 
available to HUB the data, facilities, resources and other support services required from Customer to 
enable HUB to perform the Installation Services in a timely and accurate manner; and (ii) HUB shall 
designate a management official, reasonably acceptable to Customer (the "Project Executive"), who 
will have primary operational responsibility for HUB's performance of the Installation Services, including 
supervising all HUB personnel and other technical resources used in performing the Installation 
Services, and will serve as day-to-day contact with the Project Sponsor. 

3.2. Change Management. The Project Sponsor and the Project Executive may propose, accept and 
implement changes to technical or scheduling aspects of the Project Plan by signing amendments 
thereto setting forth such changes, provided that such changes do not affect the Installation Services, 
fees or reimbursements agreed upon hereunder, or materially change the Installation Services. Any 
change to the Installation Services under the Project Plan, or the fees or reimbursements to be paid to 
HUB hereunder, must be agreed to by the parties and set forth in writing in an addendum or change 
order to the Project Plan. Any change that results in an increase in the Contract Amount may only be 
authorized by the Parties through a contract amendment. If at any time HUB or Customer believes that 
services or activities that are in addition to or inconsistent with the Installation Services are desirable or 



necessary, that party shall notify the other party and shall submit a proposal to the other party that 
describes the terms of the Project Plan that are affected and the additional or inconsistent services 
proposed. If such proposal is approved by the other party, the authorized representatives of HUB and 
Customer shall execute an addendum applicable to the Project Plan and incorporate such proposal into 
the Project Plan. 

3.3. Staff Composition. HUB and Customer each shall appoint an initial staff as set forth in, or otherwise 
as reasonably required by, the Project Plan. Any proposed changes to staffing will thereafter be 
discussed by Customer and HUB and the parties will cooperate to minimize any adverse impact on the 
scheduled time and projected cost of the Installation Services to be completed under the Project Plan. 
However, each party acknowledges that their respective businesses may, from time to time, require 
reallocation of personnel and that resignations and personal hardships may require the alteration of 
project staffs. 

3.4. Employees and Subcontractors. Notwithstanding anything to the contrary, HUB reserves the right to 
determine in its sole discretion which of its personnel shall be assigned to perform the Installation 
Services and to replace or reassign such personnel; provided, however, that HUB shall, subject to 
scheduling and staffing considerations, attempt to honor Customer's requests that specific individuals 
participate in work to be performed under the Project Plan. HUB may employ subcontractors in the 
performance of the Installation Services as set forth in section 15 of the Agreement. 

4. CUSTOMER RESPONSIBILITIES. Customer shall: (i) (reserved)(ii) provide HUB, in a timely fashion, with all 
information reasonably required for the performance of the Installation Services, and Customer agrees that all 
such information shall be accurate and that HUB may rely on the accuracy of such information in providing 
the Installation Services; (iii) provide HUB with reasonable access, and assure reasonable rights of ingress 
and egress, to Customer's premises as necessary for the performance of the Installation Services; (iv) 
cooperate fully with HUB in HU B's provision of the Installation Services; (v) provide adequate resources in 
accordance with the Project Plan to participate in or facilitate the performance of the Installation Services; 
(vi) participate in any training sessions that HUB, in its reasonable discretion, deems necessary; (vii) timely 
participate in any meetings for which the Project Plan provides or that HUB, in its reasonable discretion, 
deems necessary and make Customer's personnel readily available for such meetings; (viii) assign personnel 
with relevant training and experience to work in consultation with HUB's personnel to execute the Project 
Plan; (ix) diligently perform any task assigned to Customer in the Project Plan in a diligent and professional 
manner in accordance with any related provisions set forth in the Project Plan; and (x) preserve, safeguard, 
and maintain any equipment or other deliverables or property brought onto the Installation Site by HUB in 
connection with, or otherwise during, the performance of the Installation Services (collectively, the "Property"). 
If any loss, damage, theft or destruction occurs to the Property during the Installation Services, except as a 
result of HUB's negligence or other misconduct, Customer shall promptly repair or replace, at Customer's sole 
cost and expense and to HUB's reasonable satisfaction, the affected Property. 

5. SERVICE AND OTHER FEES. Unless provided otherwise in the Project Plan, as compensation for the 
Installation Services and for the discharge of HU B's related obligations under the Project Plan, Customer shall 
pay HU B's fees as set forth in the Contract. For noncovered work authorized in writing by the Customer, HUB 
shall invoice Customer in accordance with the rate schedule attached as Schedule 3 of these Installation 
services Terms; provided, however, that HUB shall be entitled to change such rate schedule for noncovered 
work, effective upon thirty (30) days' written notice to Customer at any time during the term of the Agreement. 
Unless provided otherwise in the Project Plan or in the Contract, Customer shall promptly reimburse HUB for 
its reasonable expenses, including the actual costs for travel, living and miscellaneous expenses, incurred by 
HUB in performance of the authorized noncovered work related to Installation Services or otherwise in 
connection with the execution of the Project Plan. 

6. REPRESENTATIONS AND WARRANTIES. HUB represents and warrants as follows: (i) the Installation 
Services will be performed with promptness and diligence and will be executed in a workmanlike and 
professional manner, in accordance with the practices and high professional standards used in well-managed 
operations performing services similar to the Services and in accordance with these Installation Services 
Terms and the Project Plan; and (ii) HUB shall use adequate numbers of qualified individuals with suitable 
training, education, experience and skill to perform the Installation Services. 



PROJECT PLAN OVERVIEW 

SCHEDULE 2 
PROJECT PLAN 

Immediately after the notice to proceed, an internal meeting will be held to prepare for the project. The Project 
Manager will be allocated and assumes control of the project. 

The Project Manager will prepare the project plan which will include: 
• Procurement 
• Communications Management Plan 
• Project Schedule including Milestones 
• Test Plan 
• Design and Development Plan 
• Change Management Plan 
• Procurement Management Plan 
• Project Scope (Scope Of Works) 
• Risk Assessment 
• Safety Plan 

At the first meeting with the customer, The Communications Plan, Project Scope, Change Management, 
Milestones and Schedule will be discussed and agreed. 

After this meeting, the HUB Project Manager will complete the plans with the project team. Equipment and 
services will be ordered during the initial days of Phase 1 in accordance with the Procurement Plan. 

HUB uses a web based online project management tool "BASECAMP" as an instrumental tool to communicate 
the project goals, documentation, questions, and schedules. All participants of the project will receive a login for 
usage of the system that they can access from a browser. 

Basecamp has the ability to control documents, calendars, RFI/Questions, 'to do' lists and schedules. Items such 
as copies of Gantt charts can be uploaded and made available to the team. When items are uploaded, email 
notifications are sent out. Additionally, a user can subscribe to a daily digest that is sent out daily. 

Procurement Management Plan 

The Project Manager will be responsible for management of equipment supply, any selected vendor or external 
resource. The Project Manager will also measure performance as it relates to the vendor providing necessary 
goods and/or services and communicate this to the project team. 

The Project Manager will identify items to be purchased, ensure that these meet the required schedule, and 
identify any critical items that may affect milestones and risk assessment. 
Sub-Contractor Purchase Orders will also be defined and include: 

• Scope of works 
• Schedule and milestone requirements 
• Site specific installation requirements 
• Contractual requirements 

Communications Management Plan 

The Project Manager will work with the customer to draw up a communication plan. This plan will include project 
meetings, attendees and frequency. Depending on the meeting type, these meetings will be either via phone / 
conference call, onsite or internal meeting at our facility. 

Schedule and Milestones 

HUB Parking is no stranger to working with groups in the coordination, scheduling and commissioning of new 
parking access and control systems throughout the US and internationally. Recognizing the sensitivity and 



importance in delivering and installing systems to meet our customer's expectation, HUB is well aware of ensuring 
that these efforts are fully communicated with our customers. 

The Project Milestones are established with the customer and identified within the project plan along with actions 
to be taken if changes are required. These milestones are also outlined within the project schedule. 

Major milestones will be identified in the Project Plan in the form of a table (sample below). 

Task Month 1 Month 2 Month 3 

Milestone - Project Signoff • 
Kickoff meeting all stakeholders determine all goals for 
hardware and software implementation. Define and initiate any • 
development proiects if needed. 
Meet with Owner's Representatives and Subcontractors to 
determine equipment placement and coordinate electrical and • 
concrete work. 
Meet with Owner's IT to determine the availability and timelines • for installinq network and server equipment 
Produce all necessary shop drawings and deliver to the Owner • and Subcontractors 
Equipment manufactured • 
Milestone - Equipment Delivery • 
Equipment unpacking and integrity check after delivery. 
Verifying all necessary components is accounted for. • 
Completing low voltage cable installations/ overhead door • 
Deliver Testing Plan and Schedule to the Owner for approval • 
Installation of office, server, computer and network hardware 

• 
Bolt down lane equipment, Pay Stations, Entry/ Exit Stations • 
Complete all low voltage terminations • 
Installation and configuration of all software (including server, • database and credit cards) 
Complete all peripheral and lane controller programming and • set up 
Commence Testing of Equipment • 
Milestone - Substantial Project Completion • 
Personnel Training and Certification on proper operation and • 
maintenance. 
Milestone - Go Live • 

HUB Parking utilizes Microsoft Project to create a schedule for use within the project. The Gantt chart will outline 
all of the project phases including work processes, resources and milestones. The Project Manager will be 
responsible for keeping this schedule updated and will circulate it to the project team as detailed in the 
communication plan. 

Project Scope (Scope of Work) 

The Scope of Work will be finalized detailing the deliverables and expectations of the project and who is 
responsible for each part. The Scope will include the items from the RFP response and detail further each 
deliverable. 



Risk Assessment 

Once the scope of work is defined, a risk analysis is performed on the project to determine the risk for each 
process / deliverable. 

• What could possibly go wrong? 
• What is the likelihood of it happening? 
• How will it affect the project? 
• What can be done about it? 

Each risk is included in the Risk Matrix and assigned a probability and severity, along with a recommended action 
plan. This register is kept up to date during the life of the project and should an issue arise, the project team is 
notified. 

Example of Risk Assessment Matrix 

Damage to a piece of 
equipment in transit 

Vender of "X" component not 
able to supply device to meet 
scheduled re uirement 

1 

2 

3 3 

4 8 

Utilize stock equipment in 
warehouse to replace 
com onent 
Alternative vender is already 
approved. New PO to be created 
and existin PO canceled. 

Multiplying the probability with the severity derives the score. The lowest score = 1 and highest =25. High scores 
will result in a pre-approved action plan while lower risks are dealt with as the issue occurs or the score increases. 

Each risk is scored and the highest results will be allocated an action plan and if necessary, the customer is made 
aware of the risk. 

Design and Development Plan 

Each project is evaluated for its requirements. Elements include: 
• Software Development 
• Infrastructure Requirements 
• Conduit Modification Plan 

Change Management Plan 
Changes occur for several reasons; these can include customer requirements, unforeseen circumstances, or 
product substitution. 

Each change is analyzed for cost and schedule impact. The team will discuss the implications and track these 
changes. The customer will be notified of these impacts and approval will be required before proceeding. 

Each Change Order Request will be given an ID and tracked on the Change Order Log. 

Installation 

HUB and the subcontractors will meet prior to installation to discuss the installation phase. The Project Manager 
will then authorize the installation. In accordance with the Project Management Plan and Installation Plan, the 
installation team will be given the schedule. The customer will be consulted to draw up a traffic plan to ensure a 
smooth installation to reduce the inconvenience to the customer and or its patrons. 

Installation will follow pre-authorized cabling requirements and connections to ensure the equipment is installed, 
commissioned, tested and placed into service as quickly and conveniently as possible. 



Safety Plan 

A Safety Plan will be drawn up and reflect all activities and ensure that safety is of the utmost importance. All 
parties, including subcontractors, will provide input that will ensure that all people visiting the site observe the 
company, OSHA, and customer specific requirements. The Plan will include safety considerations and 
requirements for each work process. 

Quality Control 

For the installation, a quality baseline is determined within the project design specification; it includes installation 
standards, standard equipment performance, and any customer specific requirements as detailed in the RFP 
response. This ensures that during testing, expectations are met. 

Summary of any arrangements the Firm may be making with any other firm for assistance on this work project. 

For all of the civil work (electrical/conduit/ cables/ concrete) requested in this RFP we are planning to use a 
local Electrical Company - Mid Missouri Electric, .Inc. located at 1917 Paris Road, Columbia, MO 65201. Contact 
person Larry Stales, President; phone: 573-875-1545 / email: larry@midmissourielectric.com 



SCHEDULE 3 
RATE SCHEDULE AND FEES FOR NON-COVERED WORK 

Hours of Operation and Service Rates for Non-Covered Work 

Normal Business Hours $120.00 per hour/ 1 hour minimum 
(Mon - Fri 8:30 am to 5:00 pm) 

After Hours (Weekdays) $180.00 per hour/ 1 hour minimum 
(Mon - Fri 5:01 pm - 8:29 am) 

Weekends and Holidays $240.00 per hour/ 1 hour minimum 
(24 hours per day) 




