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GENERAL PROVISIONS 

The provisions in this section shall be considered as applicable to all parts of these specifications 

including all revisions or supplements. 

A. DEFINITIONS. Whenever the following words, phrases, or abbreviations appear in 

these specifications, they shall have the following meanings: 

1. City shall mean the City of Branson, Missouri, a municipal corporation, acting by 

and through its duly elected governing body and its duly appointed officials. 

2. Engineer shall mean the City Engineer of the City of Branson or his authorized 

representatives acting on behalf of the City. 

3. Design Engineer shall mean a licensed engineer under contract to the developer or 

the City of Branson for the purpose of preparing and sealing engineering design 

drawings for a specific public improvement project. 

4. Inspector shall mean an authorized representative of the City Engineer who has 

been assigned to assure conformance to the requirements of these specifications 

by the contractor. 

5. Contractor shall mean the individual, firm, partnership, joint venture, corporation, 

or association contracting with the City, or private owner, to perform the work. 

6. Permit shall mean the official document issued by the City, authorizing the 

construction of an improvement, subject to City inspection, control and approval. 

7. Standard Specifications shall mean the official standard specifications, as adopted 

by the City. 

8. Work or The Work shall mean the furnishing of all labor, materials, equipment 

and other incidentals necessary for the successful completion and the carrying out 

of all duties and obligations imposed by the contract or permit. 

9. Surety shall mean the corporation, partnership or individual, duly licensed and 

authorized to do business in Missouri, who is bound with and for the Contractor 

to assume legal liability for the faithful performance of the contract. 

10. Private Owner, or Developer shall mean the individual, corporation, partnership, 

joint venture, association or other legal entities paying all costs associated with 

the construction of an improvement under a permit granted by the City. 

11. Sub-Contractor is any individual, firm, partnership, corporation, or association 

licensed or otherwise authorized by law to do business in Missouri, to whom the 

Contractor, with written consent of the City, sublets a part of the work. 

12. Plans shall mean the official drawings, standard plans, profiles, and typical cross 
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sections all as specified in the Special Provisions and supplemental drawings or 

reproduction thereof, approved and furnished by the Engineer which show the 

location, character, dimensions and details of the work. All such plans are to be 

considered as a part of the contract whether attached or separate. 

13. Performance Bond or Performance and Maintenance Bond shall mean the 

approved form of security furnished by the Contractor and his surety. 

14. Extra Work is work over and above that called for in the Contract. 

15. Calendar Day is every day shown on the calendar and shall mean a day of twenty-

four (24) hours measured from midnight to the next midnight. 

16. Or Equal. In order to establish a basis of quality for items of the work, certain 

processes, equipment, proprietary products or materials and their manufacturer 

may be mentioned by name. Such mention is not intended to exclude other 

processes, equipment, proprietary products or materials and their manufacturers, 

provided they are proven by the Contractor, to the satisfaction of the Engineer, to 

be equal in quality and performance to the same specified prior to their inclusion 

in the work. 

17. Land, Right-of-Way or Easement shall mean the land provided by the City upon 

which to construct the work. 

18. Construction Easement shall mean the land provided temporarily by the City for 

use by the Contractor during the construction of the work. 

Whenever the words "as directed", "as required", "as permitted", or words of like 

meaning are utilized it shall be understood that the directions, requirements, or 

permission of the Engineer is intended. Similarly, the words, "approved", "acceptable", 

and "satisfactory" shall refer to approval of the Engineer. 

B. REFERENCED STANDARDS.Whenever references are made to standard 
specifications, methods of testing, materials codes, practices, and requirements it shall be 
understood that the latest revisions of said references shall govern unless a specific 
revision is stated. Wherever any of the following abbreviations appear they shall have 
the following meaning: 
 

A.A.S.H.T.O.  - American Association of State Highway Transportation Officials 

A.C.I. - American Concrete Institute 

A.I.S.C. - American Institute of Steel Construction 

A.W.S. - American Welding Society 

A.P.W.A. - American Public Works Association 

A.R.E.A. - American Railway Engineering Association 
A.S.A. - American Standards Association 
A.S.T.M. - American Society for Testing and Materials 

A.N.S.I. - American National Standard Institute 
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A.W.W.A.  - American Water Works Association 
C.R.S.I. - Concrete Reinforcing Steel Institute 

M.C.I.B. - Mid-West Concrete Industry Board, Inc. 

W.P.C.F. - Water Pollution Control Federation 

M.U.T.C.D. - Manual of Uniform Traffic Control Devices 

Where the words "these specifications" appear or words of similar connotation are used it 

shall be understood that such reference refers to the "Technical Specifications for Public 

Improvement Projects" of the City of Branson. 

C. PERMIT FOR CONSTRUCTION. No construction of any public improvement project 

shall be undertaken until the following criteria and requirements have been fully met 

unless otherwise allowed by the City Engineer. 

1. Contract plans and specifications have been submitted to and approved by the 

City Engineer. 

2. A suitable performance and maintenance bond submitted and approved by the 

Engineer and placed on file with the City. 

3. Payment to the City of an amount equal to the following for each type of public 

improvement project; 

Water lines - Four (4) percent of the total estimated cost of the project. 

Sewers - Two (2) percent of the total estimated cost of the project. 

Streets - Three (3) percent of the total estimated cost of the project. 

Such payment shall only be required in connection with private developer projects 

and shall be payable to the Director of Finance. 

4. Advance notification of a minimum five (5) working days from the contractor 

prior to actual start of work. 

Compliance with the above shall constitute a permit for construction activities. Work 

discovered underway not complying with these requirements shall be ordered to cease 

and shall not be allowed to commence until such requirements have been met. 

D. AUTHORITY OF THE ENGINEER. The City Engineer is designated by the City of 

Branson to exercise all authority on behalf of the City to ascertain that all construction of 

facilities is equal to or better than the minimum construction requirements set forth in 

these specifications. The Engineer shall be represented by a project inspector to check 

any and all work performed, including all materials to be incorporated in the work, and 

all construction methods  and  practices. The  Engineer shall  have  the sole authority to 

issue in writing, any deviations from the provisions of these specifications or changes 

to any previously approved drawing.  
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E. OBSERVATION OF THE WORK.  

 

1. General: 

 

a. All materials and workmanship shall be subject to observation, 

examination, or test by the City of Branson and the Engineer or his 

representative at any and all times during construction and at any and all 

places where such construction is carried on. The City of Branson shall 

have the authority to reject defective material and workmanship or require 

its correction. Unacceptable workmanship shall be satisfactorily 

corrected. Rejected material shall be promptly segregated and removed 

from the project area and replaced with material of the specified quality to 

the satisfaction of the Engineer. If the contractor fails to proceed at once 

with correction of rejected workmanship or defective material, the City of 

Branson may contract or otherwise have the defects remedied or rejected 

materials removed from the project area and charge the cost of the same 

against the contractor, without prejudice to any other rights or remedies of 

the City of Branson. 

b. The contractor shall furnish promptly all materials reasonably necessary 

for any test which may be required. All tests by the City of Branson will 

be performed in such manner as not to delay the work unnecessarily and 

will be made in accordance with the provisions of the Technical 

Specifications. 

c. The contractor shall notify the City of Branson sufficiently in advance of 

backfilling or concealing any facilities to permit proper observation. If 

any facilities are concealed without approval or consent of the City of 

Branson, the contractor shall uncover for observation and recover such 

facilities all at his own expense, when so requested by the City of 

Branson. 

d. Neither observing, testing, approval nor acceptance of the work, in whole 

or in part, by the City of Branson or its agents shall relieve the contractor 

or his sureties of full responsibility for materials furnished or work 

performed not in strict accordance with the specifications. 

e. Any change or deviation from the approved plans and specifications 

approved by the Engineer must be received by the project manager in 

writing prior to implementing the change. The project managers are not 

authorized to alter any provisions or to issue instructions 

contrary to these specifications, or to make any revisions to 

any previously approved drawing. 

 

2. Defective Work: 

 

a. The term "defective" is used in these documents to describe work that is 
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unsatisfactory, faulty, not in conformance with the requirements of the 

specifications, or not meeting the requirements of any observation, test, 

approval, or acceptance required by law or the specifications. 

b. Any defective work may be disapproved or rejected by the City at any 

time before final acceptance even though it may have been over-looked 

and/or included in a previous pay estimate. 

c. Contractor shall furnish samples of questionable equipment or materials 

from completed work for testing purposes when required by the Engineer. 

All costs in connection with the testing of equipment and materials which 

prove to be defective shall be paid by the contractor. 

3. Uncovering Work: 

a. If any work is covered without concurrence of the inspector it must, if 

requested by the inspector, be uncovered for his observation. Such work 

will be at the contractor's expense unless the contractor has given the 

inspector timely notice and the inspector has not acted within a reasonable 

time. 

b. Should it be considered necessary or advisable by the City of Branson, at 

any time before final acceptance of the entire work to make an 

examination of work already completed by uncovering the same, the 

contractor shall on request promptly furnish all necessary facilities, labor, 

and material. If such work is found to be defective in any important or 

essential respect, due to fault of the contractor or his subcontractors, the 

contractor shall defray all the expenses of such examination and of 

satisfactory reconstruction. If, however, such work is found to meet the 

requirements of the specifications, the actual cost of labor and materials 

necessarily involved in the examination and replacement, plus 15 percent 

of such cost to cover superintendence, general expenses and profit, shall 

be allowed the contractor and he shall, in addition, if completion of the 

work of the entire contract has been delayed thereby, be granted a suitable 

extension of time on account of the additional work involved. 

F. WEEKEND OR HOLIDAY WORK. Work on Saturdays or legal holidays shall be as 

approved by the City Engineer. Such approval shall be granted only upon advance 

notification of a minimum five (5) working days prior to the anticipated date of the work 

to be performed. Sunday work will not be allowed under any circumstance. Legal 

holidays observed by the City of Branson are New Year's Day, Martin Luther King 

Day, Presidentôs Day, Memorial Day, Independence Day, Labor Day, Veterans Day, 

Thanksgiving Day, and Christmas. The actual days off for these holidays may vary and 

in certain situations additional days may be a part of the amount of time granted as an 

official holiday by the  City of Branson. It  shall  be the  contractor's responsibility to obtain 
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these days prior to the actual request for inspection services. 

G. BONDS. A suitable performance and maintenance bond shall be furnished to the City of 

Branson guaranteeing the proper completion and maintenance of the construction 

involved in the public improvement project. The performance bond shall be in an 

amount equivalent to the full cost of the improvement. The maintenance bond shall 

remain in effect for a period of two (2) years for all public improvement projects and 

shall be in an amount of the full cost of the improvement. 

No project shall be accepted by the City prior to the submittal and acceptance of the 

maintenance bond by the City Engineer. 

H. CHANGES IN THE WORK. Changes in the work from the approved project plans shall 

be made only upon the written consent of the City Engineer. All proposed changes must 

be submitted to the City Engineer (by the design engineer) to receive written approval by 

the City. Said written approval shall be received by the inspector prior to implementing 

the deviation. Any change in the work made without the consent of the City Engineer 

shall be subject to removal by the contractor at his expense. 

I. CORRELATION AND INTENT OF DOCUMENT. The plans and specifications are 

intended to supplement each other. Any work shown on the Plans and not mentioned in 

the Specifications (or vice versa) shall be as binding and shall be completed the same as 

if mentioned or shown on both. In case of conflict between the Plans and Specifications, 

the order of precedence shall be: 

First Special Provision 

Second Detail Plans 
Third Standard Plans 
Fourth Standard specifications 

The general character of the detailed work is shown on the plans, but minor modifications 

may be made in the full size or scale details. Where the word "Similar" occurs on the 

plans, it shall be used in its general sense and not as meaning identical, and all details 

shall be worked out in relation to their location and their connection to the other parts of 

the work. Where on any plans, a portion of the work is drawn out and the remainder is 

indicated in outline, the parts drawn out shall apply also to all other like portions of the 

work. Where ornaments or other details are indicated by starting only, such details shall 

be continued throughout the courses or parts in which they occur and shall also apply to 

all other similar parts in the work, unless otherwise indicated. In case of differences 

between small and large scale drawings, the larger scale drawings shall govern. 

 

J. ERRORS AND OMISSIONS. The contractor shall check over the plans before 

beginning construction work, and if errors or omissions are discovered, he shall call them 

to the attention of the Engineer before proceeding with the work. In no case will the 

Contractor make  the corrections  therefore without  first consulting  the Engineer.  In case 
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revised plans of a supplementary or explanatory nature are necessary or desirable for 

clarification or to correct any errors or omissions, they will be furnished by the Engineer 

or Design Engineer as required. 

K. TRAFFIC CONTROL. The flow of traffic in street and access to private property shall 

be reasonably maintained at all times. The contractor shall provide a safe roadway, and 

shall erect and maintain warning signs, barricades and sufficient safeguards around all 

excavations, embankments, and obstructions. The contractor shall provide suitable 

warning lights or flares and shall keep them lighted from one-half hour prior to sunset 

until one-half hour after sunrise and all other times when visibility is limited. The 

contractor shall further provide such flagmen and watchmen as required by the Engineer 

or inspector for the protection of the public. The design, placement and maintenance of 

traffic control devices shall correlate with and so far as possible conform to the system 

set forth in the most recent edition of the Manual on Uniform Traffic Control Devices for 

Streets and Highways. The roadway shall be properly maintained and the contractor shall 

coordinate his operations with the City Engineer in order that suitable arrangements may 

be made for detours, parking, access to private property, etc. Whenever a street is closed 

or partially closed, the City of Branson Police Department shall be notified of the closing, 

and also when normal service is resumed. In the event it is determined that the contractor 

is not maintaining a safe roadway, the Engineer may improve the roadway conditions at 

the contractor's expense. 

L. MOVING OF PUBLIC AND PRIVATE UTILITIES. In general, the moving of utilities 

within the limits of established right-of-way or public easements, which conflict with the 

improvement, will be done by the respective controlling utility at its own expense and at 

no cost to the Contractor. The Contractor shall notify the owners of each utility identified 

on the plans, prior to the start of any construction. The work by these utilities may be 

completed before the Contractor progresses to the points affected. Under some 

circumstances, however, the work of the utilities may have to be performed during the 

Contractor's construction. It shall be the responsibility of the contractor to coordinate his 

work with that of the utility so as to cause the least possible delay in the work. No utility, 

public or private, shall be moved to accommodate the Contractor's equipment or his 

method of operation when such utility does not interfere with the improvement under 

construction, or, to be constructed, unless all costs of such removal and replacement, 

when permitted, will be paid for by the Contractor. 

M. PROTECTION OF PUBLIC AND PRIVATE UTILITIES. The Contractor shall be 

responsible for taking proper measures to support, sustain and protect existing pipes, 

conduits, poles, wires and other apparatus under, over, along, across or otherwise affected 

by the work. If such pipes, conduits, poles, wires or apparatus are damaged through 

carelessness or neglectful action of the Contractor, they will be repaired by the authorities 

having control of the same, but the cost of such repairs shall be paid by the Contractor. 

 The Contractor shall enlist the assistance of the affected agencies in the location of their 

utilities. The Contractor shall be  responsible to any agency for the cost of such assistance  
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 in the location of its utilities. If any underground facility not shown on the plans nor 

located by the utility agency is damaged by the Contractor, the Contractor shall be 

responsible for exercising good judgment and for taking such action as is reasonable and 

necessary to mitigate damages. 

N. USE OF PRIVATE PROPERTY. The Contractor shall confine his work to the City's 

premises, including construction easements and construction permit lines. He shall not 

enter upon or place materials on any private premises except by written consent of the 

individual owners, and he shall save the City harmless from all suits and actions of every 

kind and description that might result from his use of private property. 

O. DAMAGES. The Contractor hereby expressly binds himself or itself to indemnify and 

save harmless the City and its officers and employees against all suits or actions of every 

kind and nature brought or which may be brought, or sustained by any person, firm, or 

corporation, or persons, firms or corporations, in connection with or on account of the 

contractor's work or in consequence of any negligence in connection with same, or on 

account of any poor workmanship, or on account of any act of commission or omission of 

the contractor or his, its, or their agent or employees, or for any cause arising during the 

course of construction. 

P. CLEANING UP. The Contractor shall frequently clean up all refuse, rubbish scrap 

materials, and debris as a result of his operations, so that at all times the site of the work 

shall present a neat, orderly, and workmanlike appearance. As may be ordered by the 

Engineer, and immediately after completion of the work, the Contractor shall at his own 

expense clean-up and remove all refuse and unused materials of any kind resulting from 

the work. Upon failure to do so within seventy-two (72) hours after such request by the 

Engineer, the work may be done by the City and cost thereof charged to the Contractor 

and deducted from his final payment (if applicable). Upon completion of the work, the 

Contractor shall remove all his equipment and put the area of the work in a neat and clean 

condition and do all other cleaning necessary to complete the work in a workmanlike 

manner satisfactory to the Engineer. 

Q. PROTESTS. If the Contractor considers any work demanded of him by the inspector to 

be outside the requirements of the specifications, he shall immediately ask for a written 

decision or instructions and shall proceed to perform the work to conform with the 

inspector's ruling. If the Contractor considers such instructions unsatisfactory, he shall, 

within twenty-four (24) hours after their receipt, file a written protest with the Engineer, 

stating his objections and the reasons therefore. Unless protests or objections are made in 

the manner specified and within the time limit stated herein, the contractor hereby waives 

all ground for protest. 

R. CONTRACTOR'S RESPONSIBILITY FOR WORK. Until work is accepted by the 

Engineer, it shall be in the custody and under the charge and care of the Contractor, who 

shall  take every  precaution  against damage  to the work, by action of the elements or any 
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other cause. The Contractor shall rebuild, repair, restore and make good, at his own 

expense, all damages to any portion of the work before its completion and acceptance. 

S. FINAL INSPECTION. As soon as practical after completion, the entire work will be 

examined thoroughly by the Engineer. The Contractor will be notified when the 

examination is to be made so that he, his representative or both may be present. 

If the inspection reveals any defective or unsatisfactory work, it shall be replaced or 

repaired as the Engineer may order before final acceptance. The cost of all such repairs 

and replacements shall be borne by the Contractor. 

T.  ACCEPTANCE OF WORK. 

1. Partial Acceptance. The City reserves the right to accept and make use of any 

completed section of the work without obligating the City to accept the remainder 

of the work or any portion thereof; however, the warranty period shall start when 

the project is complete and the City has issued the Project Completion Certificate. 

2. Final Acceptance. When the final clean-up has been performed, the contractor 

shall notify the inspector in writing that all work has been completed. At the 

same time, the contractor shall notify the design engineer that the project has been 

completed and should forward to the design engineer all changes he has noted on 

his plans during the course of the work. Upon receiving such notification, the 

design engineer shall compute any changes in the original contract amount and 

send a letter to the City verifying the final contract amount. Within a reasonable 

time the inspector shall perform all necessary inspection procedures on the 

completed work. The contractor shall receive written notification of any defects 

in the project. The Project Completion Certificate will be issued after all defects 

have been corrected. Issuance of the Project Completion Certificate by the City 

will constitute formal acceptance of the project and the commencement of the 

maintenance period specified in the maintenance bond form. 

U. WARRANTY INSPECTION. Forty-five to sixty days prior to the expiration date of the 

maintenance bond a warranty inspection will be made. The Contractor and surety will be 

notified when the examination is to be made so that they or their representative may be 

present. 

Within the time period prescribed by the bond the Contractor as ordered by the Engineer 

shall repair, replace, or rebuild such portions of the work which are found to be faulty 

because of materials or workmanship. The Contractor shall begin the remedial work not 

later than five (5) days after the order from the Engineer. In case the Contractor does not 

start the remedial work within the above time limit, or in case of an emergency condition 

caused by faulty work, the City may take remedial action and charge the cost thereof 

against the Contractor and his surety. 
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SECTION 1000 SITE PREPARATION 

1001 SCOPE. This section governs the furnishing of all labor, equipment, tools and materials 

and the performance of all clearing, grubbing and demolition within the limits of work as defined 

in Section 1003(A) of this specification, in the Special Provisions or as shown on the plans. 

1002 DEFINITIONS.  

A. Clearing. Clearing shall consist of removing all vegetable matter such as trees, brush, 

down timber and other objectionable materials found on or above the surface of the site. 

It shall include removing buildings, fences, lumber, waste dumps and trash and the 

salvaging of such materials as may be specified and disposing of the debris. The 

Contractor shall scalp all excavation and embankment areas. Scalping shall include the 

removal of material such as sod, grass, residue or agricultural crops and decayed 

vegetable matter from the surface of the ground without removing more earth than is 

necessary. 

B. Grubbing. Grubbing shall consist of removing and disposing of all vegetable matter such 

as stumps, roots, buried trees and brush encountered below the surface of the ground or 

sub-grade, whichever is lower, which have not been included in Section 1002(A) entitled 

ñClearingò. 

In all cases of grubbing, the vegetable matter shall be removed to a minimum depth of 12 

inches below ground line or sub-grade, whichever is lower, except as provided in Section 

1003(C). 

When deleterious materials are encountered below ground line that may be detrimental to 

the proposed improvement, these shall be removed to a depth necessary to provide 

adequate support for the proposed improvement. 

C. Demolition and Removal. This work shall consist of demolishing, removing and 

disposing of all structures and improvements within the construction limits unless 

included in other items of work as shown on the plans or Special Provisions. This work 

shall apply to all structures and improvements, whether on, above or below the surface of 

the ground or sub-grade. 

 Demolition and removal shall include but not be limited to items such as buildings, 

drainage structures, pipes, pavements, fences, retaining walls, guardrails and signs. 

Items such as fences and guardrails shall be salvaged and relinquished to the appropriate 

owner or relocated, where indicated on the plans. 

Relocation of signs, fences, guardrails, etc. shall be considered incidental to removal 

work except where such relocation is listed separately in the itemized Proposal. 

 

All pipes that are to be abandoned shall be removed unless otherwise shown on the plans
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 or approved by the Engineer. 

In removing items such as Portland cement concrete pavement, base courses, curbs, curb 

and gutters, sidewalks, and similar objects where portions of said objects are to be left in 

place, they shall be removed to an existing joint or to a new joint sawed to a minimum 

depth of two (2) inches or 1/4 the slab thickness, whichever is greater, with a true line 

and vertical face. Sufficient portions of these objects shall be removed to provide for the 

proper grade and connection to the new work. 

D. Trees. Vegetable growth 6 inches in diameter, measured 3 feet above ground shall be 

classified as a tree. 

E. Brush. Vegetable growth less than 6 inches in diameter, measured 3 feet above ground 

shall be classified as brush. 

1003 CONSTRUCTION DETAILS. 

A. Limits of Work. The limits for clearing, grubbing and demolition shall extend to the 

construction limits unless otherwise shown on the plans. 

In the event construction limits have not been indicated on the plans, the limits for 

clearing, grubbing, and demolition shall not extend beyond the limits of the right-of-way, 

City property lines, or easements. 

B. Protection of Greenery, Existing Structures and Private Facilities. The plans will 

designate trees, shrubs or other plants that are to be saved and the Contractor will take 

necessary steps to protect this greenery. Trees may be pruned, upon prior approval of the 

Engineer, but only in accordance with the best practices of arboriculture in respect to the 

individual species with due regard to their natural form and growth characteristics. 

Existing structures within or adjacent to the construction limits that are not to be removed 

or demolished shall be protected by the Contractor during his construction. Any private 

facilities such as house sewer laterals which are disturbed or damaged by the Contractor's 

work, shall be repaired by the contractor prior to the close of the work day. This repair 
shall be made in a manner sufficient to restore utility service to that property. 

C. Embankment Area. When undisturbed stumps and roots are encountered where the fill 

depth will exceed 3 feet the stumps and roots may be left in place provided they do not 

extend more than 3 inches above the original ground line. 

D. Borrow Areas. All stumps, roots and other objectionable matter shall be removed from 

the borrow material used for embankment or fill. The borrow area shall be left in a well 

drained and smooth condition. 

 

E. Backfilling the Site. All trenches, holes, pits and basement areas resulting from the 

operations of clearing, grubbing, demolition and removal on the site, shall be backfilled
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with suitable material placed and compacted in conformance with Section 1106 entitled 

"Embankment". 

F. Disposal of Materials. All materials with the exception of those which are designated for 

salvage or which are used in the embankment in conformance with this specification, 

shall become the Contractor's property and shall be disposed of by him, outside the 

project limits unless otherwise indicated on the plans. 

1004 PROGRESS OF CONSTRUCTION. 

A. Clearing. Clearing shall proceed well in advance of the construction operations so as not 

to delay the progress of the work. The refuse resulting from clearing may be hauled to a 

waste site secured by the Contractor or shall be burned or buried in such a manner as to 

meet all laws, regulations, and requirements of any governing authority regarding health, 

safety, and public welfare. When authorized by the Fire Department, the Contractor may 

dispose of such refuse by burning on the site of the project, provided all requirements as 

determined by the Fire Department are met. Under no circumstances will the 

authorization to burn on the site relieve the Contractor in any way from damages which 

may result from his operations. In no case shall any materials be left on the project site, 

shoved into abutting properties, or buried in embankments or trenches on the site. 

B. Grubbing. Grubbing shall parallel the clearing as nearly as the sequence of operations 

will permit. 

Piling and butts of utility poles within the limits shall be removed to a minimum depth of 

two (2) feet below the subgrade or the original ground, whichever is lower. 

All stumps, roots, and other objectionable matter found within borrow material to be used 

for embankment or fill material shall be removed. 

C. Demolition. Demolition work shall occur well in advance of the construction operations. 

Masonry and concrete walls, miscellaneous foundations, or other objects extending below 

ground shall be removed to a depth of at least twelve (12) inches below the original 
ground or subgrade, whichever is lower. 

When explosives are used in demolition, the Contractor shall comply with the provisions 

of Specification Section entitled "Blasting". 

1005 UTILITY COORDINATION. 

The Contractor shall be responsible for protecting any improvement of any agency, public or 

private, in the vicinity of clearing, grubbing or demolition operations. When necessary, the 

Contractor shall enlist the  assistance of the affected agencies in the location of their utilities. The 

Contractor will be responsible for the cost to any agency for assistance in utilities and for the 

cost of all damage to such facilities arising from his carelessness or negligence. 
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SECTION 1100 GRADING 

1101 SCOPE. This section governs the performance of all work required to excavate, remove, 

dispose or compact all materials encountered within the limits of the project, at the locations 

shown on the contract documents. 

1102 DEFINITIONS. 

A. Grading. Grading as used herein shall mean the performance of all 

excavation,embankment, and backfill in connection with the construction of all 

improvements. 

B. Excavation. Excavation is defined as the removal of materials from the construction area 
to the lines and grades shown on the plans. 

1. Unclassified Excavation. Unclassified excavation is defined as the 

removal of all material encountered regardless of its nature. All material excavated 

will be considered as Unclassified Excavation unless the Special Provisions 

specify Classified Materials. 

2. Rock Excavation. Rock excavation is defined as the removal of all rock 

ledges 6 inches or more in thickness, and detached rock or boulders having a 

volume of more than 1 1/2 cubic yards and shale occurring in its natural state, hard 

and unweathered. 

A rock ledge is defined as a continuous body of rock which may include thin 

interbedded seams of shale or other soft materials less than 12 inches thick. The 

vertical limit of each ledge shall be defined by interbedded seams of soft materials 

12 inches in thickness. The beds of soft interbedded material 12 inches in 

thickness shall not be included in the measurement of "Rock Excavation" but 

shall be included in the measurement for "Earth Excavation". 

3. Earth Excavation. Earth excavation is defined as the removal of all 

material not defined as rock. 

C. Embankment or Backfill. Embankment or backfill is defined as the placing and 

compacting of material in the construction area to the lines and grades shown on the 

plans. 

1. Unsuitable Material. Unsuitable material is defined as muck, frozen material, 

organic material, top soil, rubbish, and rock with a maximum dimension greater 

than 24 inches. 

2. Suitable Material. Suitable material is defined as entirely imperishable with that 

portion passing the No. 40 Sieve having liquid limit not exceeding 40 and a 

plastic index not exceeding 25, when tested in accordance with ASTM D-4318-  

00. 
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a. Rock Embankment. Material for rock embankment shall be free of 

unsuitable material and shall contain, by volume, greater than 10 

percent rock or gravel having a maximum dimension greater than 3 

inches but not greater than 24 inches. 

b. Earth Embankment. Material for earth embankment shall be free 

of unsuitable material and shall, contain by volume, less than 10 

percent rock or gravel having a maximum dimension greater than 3 

inches. 

D. Borrow. Borrow is defined as approved material excavated from an area outside the 

project limits and required for the construction of the embankment. 

E. Waste. Waste is defined as excavation material not used in the embankment and 

disposed of outside the embankment areas. 

F. Structures. Structures as used herein refers to bridges, culverts, storm sewer and/or 

sanitary appurtenances, retaining walls and similar construction. 

1103 CONSTRUCTION DETAILS - GENERAL. The contractor shall adhere to any and all 

statutes regarding the notification of utilities prior to beginning any work within public right-of-

way. Relocation or protection of any existing utilities located in street right-of-way shall be 

governed by the applicable section of these Specifications. The relocation and/or protection of 

any utility that is shown on the plans, that lies within a utility easement and is endangered by this 

construction shall be the responsibility of the contractor. 

The contractor shall make every reasonable effort to protect private facilities. These facilities 

may not be shown on the plans. When these facilities are disturbed or damaged by work, the 

contractor shall make necessary arrangements for repairs to the facilities for continuous service 

prior to the close of that work day. 

It shall be the responsibility of the contractor to protect all property lot corners and control 

monumentation. Should it be necessary to disturb such monument, whether stake, pin, bar, disk, 

box, or other, it remains the responsibility of the contractor to reference such markers prior to 

removal, reset them, and file such relocations or monumentation documents as the law may 

require. Any such references, removal, replacement and certification of monuments shall be 

performed by a surveyor registered and licensed in the State of Missouri. A copy of all such 

certification documents shall be provided to the Engineer prior to completion to the project. Any 

monument destroyed or improperly reset by the contractor may be replaced by the Engineer to 

the standards required by law at the expense of the contractor. 

Grading, excavation, and backfilling for all improvements, shall be made to the lines, grades, and 

cross section indicated by the plans. In addition, to any erosion control measures shown on the 

plans, the contractor shall schedule and conduct his operation in such a manner and shall 

provide any  necessary  control  facilities  to  protect  downstream  and  adjacent properties from  
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pollution, sedimentation or erosion caused by the grading operations. Any pollution or damage 

occurring as a result of the work shall be the responsibility of the contractor. 

During construction the graded area shall be maintained by the contractor in such condition 

that it will be well drained at all times. Roadway ditches, channel changes, inlet and outlet 

ditches and other ditches in connection with the roadway shall be cut and maintained to the 

required cross section. All drainage work shall be performed in proper sequence with other 

operations. All ditches and channels shall be kept free of debris or obstructions. 

1104 EXCAVATION. This section governs the excavation for all improvements. 

All suitable material removed by excavation shall be used as far as practicable in the formation 

of embankment as required to complete the work. The contractor shall sort all excavating 

material and stockpile when necessary, so as to provide suitable materials for embankments. 

After removal of the roadway excavation material to the required section, all material between 

lines 1 foot outside the curbs and within the top 6 inches of the subgrade shall be compacted to 

95 percent of maximum density for the material as defined in Section 1106(E). 

Rock encountered within the full width of the roadway, toe of slope to toe of slope, shall be 

undergraded to an elevation of 6 inches below the finished subgrade elevation. Care shall be 

taken to void overshooting when blasting. Rock shall be removed in such a manner as to leave 

no excessive water pockets in the surface. 

Areas of undergrading or overbreak in rock between lines 1 foot outside of the curbs shall be 

backfilled with spalls, rock fragments or granular type material. Backfill materials shall have a 

plasticity index not to exceed 10 and a gradation such that at least 50 percent of the material will 

be retained on the No. 4 Sieve. 

1105 UNDERGRADING. Where materials are encountered which are deemed as unsuitable by 

the Engineer for use in the work, they shall be removed to the depth and limits as ordered by the 

Engineer. Areas undergraded shall be backfilled with one of the following materials: 

 

A.  Rock fragments or spalls. 

B. A granular type material having a plasticity index not to exceed 10 and a gradation 

such that at least 50 percent of the material will be retained on the No. 4 Sieve 

and no more than 40 percent will pass the No. 10 Sieve. 

C. A material meeting the requirements of Section 1102(C,2). 

1106 EMBANKMENT. This section governs embankment for all improvements. 

The embankments shall be constructed using suitable materials, as herein defined, procured from 

excavations made on the project site or from borrow areas as required to complete the grading 

work. 
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A. Starting the Embankment. 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 inches 

rises as the new fill is brought up in 12 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. The existing surface upon which embankment material is to be placed 

shall have all unstable and unsuitable material removed before starting the embankment 

work. 

Where embankments 2 feet or less in depth are to be placed on areas covered by existing 

pavement, the existing pavement shall be removed and the cleared ground surface shall 

be compacted to the specified density. Where embankments greater than 2 feet in depth 

are to be placed on areas covered by existing pavement, the existing pavement shall be 

broken into pieces not larger than 24 inches maximum dimension, left in place and the 

embankment started thereon. 

B. Placing Earth Embankment. Earth shall be placed in successive horizontal layers 

distributed uniformly over the full width of the embankment area. Each layer of 

materials shall not exceed 12 inches maximum in thickness (loose state) and shall be 

compacted to not less than the required density before the next layer is placed thereon. 

As the compaction of each layer progresses, continuous blading, or dozing will be 

required to level the surface and to insure uniform compaction. Embankment 

construction shall not be performed when material contains frost, is frozen or is snow 

covered. 

C. Placing Earth and Rock Embankment. When earth and stone or rock fragments are 

mixed in the embankment, all stones or rock fragments exceeding the thickness of the 

compacted lift shall be disposed of by being incorporated into the embankment outside 

the limits of the proposed surfaced areas. The thickness of the layer in these areas may 

be increased if necessary to accommodate the rocks, but shall not exceed 15 inches in 

thickness (loose state). The stones or rock fragments are to be placed so there will be no 

nesting. 

D. Consolidated Rock Embankment. When the excavated material consists predominantly 

of stone or rock fragments of such size that the material cannot be placed in layers of the 

thickness prescribed, such material shall be placed in the embankment in layers having a 

thickness of approximate average size of the larger rocks but not to exceed 24 inches. 

Rock or boulders too large to permit placing in a 24 inch layer shall be reduced in size as 

necessary to permit placement. Rock shall not be dumped in place but shall be 

distributed by blading or dozing in a manner to insure proper placement in final position 

in the embankment. The spalls and smaller stone fragments shall be left on the surface of 

each layer as formed. Each layer shall be thoroughly consolidated before the next layer is 

placed. 
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E. Compacting the Embankment. Before placing any embankment, the surface of the 

existing ground shall be prepared as heretofore specified, moistened as required, and the 

top 6 inches compacted to a density of 90 percent as prescribed by the following 

paragraph. 

All embankment shall be compacted to a density of at least 90 percent of the maximum 

density for the material used as determined by ASTM D-698 and within a tolerance of 

minus 3 percent and plus 2 percent of the optimum moisture as maximum density as 

determined by the Moisture Density Curve obtained. In addition to the above required 

compaction, the subgrade between lines 1 foot outside of the curbs and within the top 6 

inches of the subgrade shall be compacted to a density of at least 95 percent of the 

maximum density for material used as determined by ASTM D-698 and with a tolerance 

of minus 3 percent and plus 2 percent of the optimum moisture as maximum density as 

determined by the Moisture Density Curve obtained. 

All work involved in either adding moisture to or removing moisture from embankment 

materials to within these moisture limits shall be considered incidental to the completion 

of the grading operation. 

F. Consolidated/Compacted. Consolidation and compaction will be placed not to exceed 

24ò layer and spread with equipment similar to Caterpillar D7G Bulldozer and Caterpillar 

CP433 weighing a minimum of 15,000 pounds and delivering a dynamitic of 30,000 

pounds during the vibratory operation as determined by Missouri Standard Specifications 

for Highway Construction Section 203. 

G. Moisture - Density Determination. In-place density and moisture content of the 

embankment will be determined by the Standard Method of Test for Density of Soil in 

Place by the Sand-Cone Method, ASTM D-1556-00; or the Rubber Balloon Method, 

ASTM D-2167-94; or by Nuclear Methods, ASTM D-2922-01. 

H. Backfilling Curb and Gutter. Backfilling behind curb or curb and gutter shall be done 

within seven (7) days after being laid unless otherwise approved by the Engineer. Unless 

otherwise shown on the contract drawings, the finish grading from the back of the curb to 

the right-of-way line and/or utility easement line or construction easement line shall be 

performed to provide a smooth transition between existing yard grades at the right-of-

way line and/or easement line to the curb so that positive drainage will exist. 

The top portion of the backfill within right-of-way areas shall be finished with topsoil 

corresponding to, or better than, underlying adjoining sodded areas. Top soil shall be 

approved by the Engineer prior to placement, and unless otherwise directed, shall be 

material previously excavated and stockpiled for the purpose during excavating and 

grading operations. Immediately prior to dumping and spreading topsoil, the surface 

shall be loosened by discing or scarifying to a depth of two (2) inches to permit bonding 

of the topsoil to the underlying surface. 
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SECTION 1200 SUBGRADE PREPARATION 

1201 SCOPE. This section governs the furnishing of all labor, equipment, tools, and materials, 

and performance of all work connected with subgrade preparation, prior to constructing 

pavements for streets, alleys, parking areas, sidewalks, drive approaches and the construction of 

concrete curb and curb and gutters. This section does not include the construction of any base 

courses. 

1202 DEFINITIONS. 

A. Subgrade. Subgrade is defined as a well-graded and compacted surface, constructed as 

specified herein to the grades, lines and cross-section shown, bladed and compacted to 

the specified density, preparatory to constructing pavements, or other improvements 

thereon. 

B. Subgrade Preparation. Subgrade preparation is the repeated operation of fine grading and 

compacting the subgrade until the specified lines, grades, and cross-sections have been 

obtained and the materials are compacted to the specified depth and density. 

1203 CONSTRUCTION REQUIREMENTS. 

A. General. All underground work contemplated, including clearing, grubbing, and 

demolition, shall be completed in accordance with the requirements of Section 1100 

"Grading" prior to commencement of any subgrade preparation. 

 The subgrade surface shall be brought to the specified lines, grades, and cross-sections by 

repeatedly adding or removing material and compacting to the specified density with 

suitable equipment to perform these operations. Tolerance allowed on all lines, grades 

and cross-sections shall be a compensating maximum deviation of 1/4 inch. 

B. Foundation Treatment. Unless otherwise specified or shown on the contract drawings, 

the soil below grade line in cut sections shall be scarified, broken up, adjusted to a 

moisture content within the designated moisture range and compacted to the designated 

type of compaction. 

 The top 6 inches of subgrade for pavements shall be compacted to 95% of the maximum 

density for the material used as determined by ASTM D-698 and within a tolerance of 

plus 2% and minus 3% of the optimum moisture at maximum density as determined by 

the moisture density curve obtained. 

C. Moisture Control Requirements. The moisture content of the soil at the time of 

compaction shall be as necessary to obtain the density as designated on the contract 

drawings unless it is determined by the Engineer that the soil is unstable with that 

moisture content. 

When the moisture content of the soil is not satisfactory to the Engineer, water shall be 
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added or the material aerated, whichever is needed to adjust the soil to the proper 

moisture content. In no case, shall water be added without the consent of the Engineer. 

D. Compaction Control Requirements. Roadway embankment earth (fill) materials shall be 

placed in horizontal layers not exceeding twelve (12) inches unless otherwise approved 

by the Engineer and shall be compacted as specified in Section 1205 "Compaction 

Requirements" before the next layer is placed. Effective spreading equipment shall be 

used on each lift to obtain uniform thickness prior to compaction. Water shall be added 

or removed on the approval of the Engineer, in order to obtain the required density. 

1204 MOISTURE CONTENT REQUIREMENTS. The moisture content of the soil at the time 

of compaction shall be uniform and shall be such that the soil can be compacted to the 

requirements of the type of compaction as designated on the contract drawings or as directed by 

the Engineer. 

If Type B compaction is specified with this moisture control, the content shall be sufficient to 

produce an uniform mixture of the soil and moisture. It will be determined by the Engineer 

whether or not satisfactory compaction and moisture content is obtained. 

1205 COMPACTION REQUIREMENTS. 

A. Pavements. The subgrade for pavements shall be compacted to a density of at least 

ninety-five (95) percent of the maximum density for the material used for a depth of at 

least six (6) inches below the finished subgrade elevation and within the tolerance of the 

moisture for the type of material at ninety-five (95) percent of maximum density, as 

determined by the standard proctor test (ASTM D698) for cohesive soils. Any further 

compacted layers shall be accomplished in the same manner as specified. 

 When Type B compaction is specified or shown on the contract drawings, the compacted 

density is to be such that the tamping or sheepsfoot roller, while rolling the layer or lift 

will walk out of the material and ride the top portion of the lift. 

 Compaction of low plasticity or non-plastic, fine-grained material shall be considered 

adequate when additional passes of the roller do not bring the tamping feet closer to the 

surface of the lift, provided the entire weight of the roller is supported on the tamping feet 

and none by material directly in contact with the drum. 

 Sand and gravel which cannot be compacted satisfactorily with a sheepsfoot roller shall 

be rolled with a pneumatic-tired roller. 

 Each lift shall be rolled until no further consolidation is evident. 

B. Sidewalks. The subgrade for sidewalk pavements shall be compacted to a density 

equivalent to the density of the immediately surrounding soil in areas not requiring fill. 

In areas where fill is required, the subgrade shall be compacted to ninety-five (95) 

percent of the maximum dry density as determined by ASTM D698 for cohesive soils or 
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seventy (70) percent relative density as determined by ASTM D2049 for non-cohesive 

soils. 

C. Drive Approaches and Concrete Curb & Gutter. The subgrade for drive approaches and 

concrete curb and gutter shall be compacted to the same requirements as stated above in 

part A Pavements. 

1206 PROTECTION AND MAINTENANCE OF SUBGRADE. The newly finished subgrade 

shall be repaired from action of the elements or others. Any settlement or erosion that occurs 

prior to placing the pavement thereon, shall be repaired and the specific lines, grades and cross-

section reestablished. 

Any subgrade that has become unacceptable shall be reworked as necessary to restore the 

subgrade to shape, tolerance, density, and moisture content range for such density, immediately 

prior to the placing of the pavement. 

The Contractor shall protect all existing improvements from damage resulting from his subgrade 

operation. Any improvement damaged shall be repaired or replaced by the Contractor at his own 

expense. 

1207 CLEAN-UP. Subgrade clean-up shall follow the work progressively. The Contractor shall 

remove from the project site all rubbish, equipment, tools, surplus or discarded material and 

temporary construction items. 

1208 COMPACTION TESTING. At the option of the Engineer, compaction testing may be 

performed in the field using a nuclear density-moisture measuring devise to determine the 

density of the subgrade. If as a result of this field testing the Engineer determines that further 

compaction is required, the Contractor shall revise his methods or procedures to obtain the 

specified density. 

1209 PROOF ROLLING. Proof rolling with a heavy rubber-tired roller will be required when 

ordered by the City Engineer. Proof rolling shall be done after specified compaction has been 

obtained. Areas found to be weak (exhibit excessive pumping and those areas which fail shall be 

ripped, scarified, wetted or dried if necessary and re-compacted to the requirements for density 

and moisture at the contractor's expense. The operating weight of the roller shall be not less than 

12-1/2 tons per wheel. Tires shall be inflated to a minimum pressure of 70 pounds per square 

inch and a maximum pressure of 90 pounds per square inch. 
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SECTION 1300 PRIME AND TACK COAT 

1301 SCOPE. This section governs the requirements for all labor, equipment and materials for 

the application of liquid asphalt to a prepared pavement(concrete, asphaltic concrete), granular 

base or subbase. The type and grade of asphalt material to be used as prime or tack coat, is as 

specified in the special Provisions or as indicated by the plans. 

1302 LIQUID ASPHALT MATERIAL. The liquid asphalt material to be used for surface 

preparation shall be as listed in the following table. 

Condition   Type Gal./Sq.Yd. Usage Temperature Cure Time 

Concrete RC-70 .05-.10 Tack     150-225 1-6 hours 

Asphalt Emulsion .05-.12 Tack     120-170 1-3 hours 

 SS-CRS .05-.12 Tack     120-170 1-4 hours 

 RC-70 .05-.12 or prime     150-225 1-6 hours 

Treated CRS .10-.20 Prime     120-170 1-3 hours 

Base MC-70 .10-.20 Prime     150-225 24-48 hours 

 RC-800 .10-.20 Prime     150-225 1-6 hours 

Rock MC-70 .2-.5 Prime     150-225 24-48 hours 
 

The asphalt material shall conform to the latest ASTM specifications for "Asphalt Cements and 

Liquid Asphalts." Sampling shall be in accordance with ASTM D-140. 

1303 SAND COVER. Sand cover, if used, shall be any clean granular mineral meeting the 

following grading requirements. When tested with laboratory sieves 100 percent shall pass the 

No. 4 sieve and not more than 2 percent shall pass the No. 200 sieve. The moisture content of 

the sand shall not exceed 3 percent by weight. 

1304 APPROVAL OF MATERIALS. Asphalt materials shall be approved by the Engineer prior 

to use in the work. The Engineer may accept a certified analysis by the refinery laboratory when 

a copy of the certified analysis accompanies each shipment of asphalt to the project. The 

Engineer will reserve the right to make check tests of the asphalt received on the job and, if the 

system of certified analysis proves to be unsatisfactory to the Engineer, he may discontinue this 

arrangement. 

1305 PRESSURE DISTRIBUTOR. The distributor used in applying bituminous materials shall 

be of a self-propelled pressure type, equipped with suitable mechanical circulating appliances 

which will provide a uniform temperature in the entire mass of the material. 

The distributor shall be so constructed and equipped as to meet the following requirements: 
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1. It shall be capable of applying bituminous material on the street at an accurately 

controlled uniform rate within the range of 0.01 to .050 gallons per square yard 

throughout the entire length of the spray bar, regardless of the load carried, 

gradient or change in direction of the street. 

2. The spray bar shall be equipped with nozzles of such design and size that they can 

be adjusted to height and able to produce a uniform application, without streaks or 

ridges, throughout the entire width of application. The Contractor shall make 

tests and adjustments as necessary to insure that a uniform application is obtained. 

If nonuniform spraying occurs during priming operations, the Contractor shall 

correct the malfunction. If the malfunction cannot be corrected, a different 

distributor that functions properly shall be obtained, or operations will be 

terminated until corrections are made. The Contractor shall make a test 

application with the repaired or substituted distributor to insure proper operation 

of such equipment. 

3. The pressure system on the spray bar shall be controlled to maintain a uniform 

pressure throughout the entire length of the spray bar at all times. 

4. The distributor shall be equipped with a heating and circulating device to maintain 

the bituminous material within the bar at the specified temperature at all times. 

5. The distributor or spray bar shall be equipped with a shutoff valve to constructed 

and located as to provide instantaneous discharge of the bituminous material from 

the spray nozzles when the valve is opened, and instantaneous shutoff of the 

bituminous material discharge, without dripping, when the valve is closed. 

6. The spray bar shall be so constructed that the width of application can be varied 

from 4 feet to 13 feet. 

7. The circulating system shall be equipped with a readily accessible strainer in the 

discharge line. 

8. The distributor tank shall be equipped with a thermometer so placed that it will 

accurately indicate the temperature of the contents of the distributor. 

9. A calibrated measuring stick graduated in gallons shall be supplied to accurately 

determine the volume of the bituminous material in the distributor tank. If so 

directed by the Engineer, the measuring stick shall be recalibrated on the job, and 

the Contractor shall furnish all equipment, materials and labor for such 

calibration. 

10. A meter shall be provided, operated by an independent wheel, to indicate the 

speed in feet per minute. It shall be located in such a position that is readily 

visible to the driver when the vehicle is in operation. 
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11. An auxiliary spraying hose equipped with a shutoff valve on the operating handle 

shall be provided for attachment to the pressurized system. 

1306 PREPARATION OF EXISTING SURFACE. Immediately before applying the prime or 

tack coat, the area to receive asphalt shall be cleaned of all undesirable material. 

1307 APPLICATION OF ASPHALT MATERIAL. Application of the asphalt material shall be 

made uniformly at the rate of gallons per square yard as specified in Section 1302 and shall be 

applied with a pressure distributor unless otherwise directed by the Engineer. 

The spray bar shall be cut off instantaneously after each application to secure a straight line and 

full application of asphalt primer. If necessary, to prevent dripping and excess leakage, a drip 

pan shall be inserted under the nozzles when the application is stopped. 

An auxiliary spraying hose shall be used to apply asphalt material to any and all locations that 

are unavoidably missed by the spray bar. The auxiliary spraying hose shall be used to apply 

material to small irregular areas not practical to apply with the spray bar. Hand spraying shall 

not be performed on any stretch of roadway in excess of 100 feet in length unless authorized. 

1308 APPLICATION OF SAND COVER. If the asphalt material is not completely cured within 

the maximum specified curing time, sufficient sand shall be spread over the surface with a 

mechanical spreader to blot up the excess asphalt. The rate of application shall be specified or 

approved by the Engineer. Prior to placing an asphalt paving course, all loose sand shall be 

swept from the primed or tacked surface. 
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SECTION 1400 ASPHALTIC CONCRETE SURFACE AND BASE 

1401 SCOPE. This section covers the requirements for all labor, equipment, materials and 

quality of work for the construction of asphalt concrete base and/or asphalt concrete surface. 

The contractor shall cooperate with other contractors, public utility companies and other parties 

involved in arranging a schedule of operations. Such schedule shall be submitted to the Engineer 

for approval prior to commencing work when requested. 

1402 GENERAL. Pavement shall be constructed to the lines, grades, dimensions and details 

contained herein or indicated on the plans. 

Asphaltic concrete pavement shall conform to mix designs conforming to Section 1404 of these 

specifications and shall be as follows: 

Surface Course Mix ........................ Type 3 

Base Course Mix .......................... Type 1 or 2 

Alternate mix designs may be used only where approved by the City Engineer. 

1403 MATERIALS. No material shall be used until it has been checked or tested for compliance 

with specifications and approved by the Engineer. Representative samples of all materials 

proposed for use under these specifications shall be submitted at the Contractor's expense, for 

testing and the preparation of trial mixes to determine the job-mix formula. All tests necessary 

for determining conformance with the requirements specified herein will be performed at the 

expense of the Contractor. 

A. Asphalt. Asphalt cement used in the manufacture of asphalt paving mixtures shall be of 

the penetration grade 50-60,60-70,70-85, or 85-100 or AC Designations 2.5,5,10, or 20 as 

designated by the Engineer. Such designation will be made at the time of the job-mix 

formula determination. 

The asphalt cement shall conform to ASTM D-946. Sampling shall be in accordance 

with ASTM D-140. 

If stripping of asphalt from the aggregate occurs in the mixing process, 1 percent of 
single strength anti-stripping agent shall be added to the liquid asphalt. 

Asphalt materials shall be approved by the Engineer prior to use in the work. However, 

the Engineer may accept a certified analysis by the refinery laboratory when a copy of the 

certified analysis accompanies each shipment of asphalt to the project. The Engineer will 

reserve the right to make check tests of the asphalt received on the job, and if the system 

of certified analysis proves to be unsatisfactory to the Engineer, he may discontinue this 

arrangement. 

 The Contractor or asphalt supplier shall furnish the Engineer with data on the 
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temperature-viscosity relationship of each asphalt to be used on the project. This data 

shall cover the range of temperatures and viscosities within which the asphalt may be 

used. 

Copies of all freight bills and weigh bills shall be furnished upon request to the Engineer 

as the work progresses. 

B. Aggregate. The quality of aggregates used in Asphaltic Concrete shall conform to the 

following sections of MCIB Section 4-Materials; Coarse Aggregate-Paragraph 2 

(Quality) except that a total shale, clay, coal, and lignite content shall not exceed 0.5 

percent by weight; and Fine Aggregate-Paragraph 3 (Deleterious Substances). 

Sampling shall be in accordance with ASTM D-75. Gradation analysis shall be in 

accordance with Standard Method of Test for Material Finer than No. 200 Sieve in 

Mineral Aggregates by Washing, ASTM C-117 and Standard Method Test for Sieve 

Analysis of Fine and Coarse Aggregate, ASTM C-136. 

1404 MIXING AND PROPORTIONING. 

A. Composition of the Mix. Asphaltic concrete mixtures shall consist of Mineral Aggregate 

and Asphalt Cement within the following limits for the type specified. 

 
ASPHALTIC CONCRETE-TYPE 

1 2 3 4 

Percent by Weight of Total Mixture 

Asphalt Cement 4-6 4-7 4-7 5-7.5 

Aggregate-U.S. Standard     

Square Sieve Size  Total Percent Passing by Weight  

1 1/2" 100 --- --- --- 

1" 75-100 100 --- --- 

3/4" 60-85 80-100 100 --- 

1/2" --- --- 85-100 100 

3/8" 40-65 60-80 70-90 85-100 

No. 4 30-50 48-65 50-70 55-75 
No. 10 17-33 32-43 34-43 36-46 

No. 40 --- 16-27 16-27 16-27 

No. 80 5-12 7-15 7-16 7-18 

No. 200 2-10 3-8 4-10 4-10  

In addition to the above limits, the difference between the "Percent Passing 

Square Mesh Sieve" of successive sieve sizes shall not exceed 25 for Type 1 

Asphaltic Concrete or 20 for Type 2,3 and 4 Asphaltic Concrete. 

That fraction of material retained on the No. 4 Sieve shall be composed of 
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particles with not less than 75 percent having two or more fractured faces, and not 

more than 20 percent by weight of that fraction shall be composed of flat or 

elongated particles (flat being a ratio of 1 to 3 between thickness and least width 

and a ratio of 1 to 3 between the least width and length). 

That portion of the aggregate retained on the No. 10 Sieve shall be composed of at 

least 95 percent by weight of crushed aggregate. 

The job-mix formula shall be within the limits specified above. The maximum 

permissible variation from the job-mix formula, within the specification limits, 

shall be as follows: 

 Permissible Variation 
Percent by Weight of Total Mix 

U.S. Standard Sieve Size Type 1 Type 2,3,& 4 

No. 4 and larger 5.0 4.0 

No. 10 4.0 3.0 
No. 40 4.0 3.0 

No. 200 2.0 1.0 

Asphalt Cement 0.5 0.3 
 

B. Mix Design Criteria. Laboratory Test Specimen(s) of the Paving Mix, combined in 

proportions of the job-mix formula, shall be prepared and tested in accordance with 

ASTM D-1559. 

Test requirements and criteria for the paving mixes under these specifications shall be as 

follows: 

Marshall Stability, Types 1500 lbs. minimum 

2, 3, and 4 only 

No. of compaction blows 50 

Flow, all mixtures .08-16 inches 

Air Voids: (Lab Specimen) Percent 

Base 1-8 

Surface 1-5 

Voids in Mineral Aggregate (Max Size) Percent (Minimum) 

1 1/2" 12 
1" 13 

3/4" 14 

1/2" 15 

3/8" 16  

Mix designs for asphaltic concrete surface and base courses shall be submitted to the City 

Engineer for review and approval prior to placement. Work in progress without prior 

mix design approval by the City Engineer will be subject to removal at the expense of the 
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Contractor. 

C. Sampling and Testing of the Mixture. Mixes shall be sampled in accordance with ASTM 

D-979. The mixtures will be tested for Bitumen content in accordance with ASTM D-

2172. The recovered aggregate will be sieved in accordance with Methods of Test for 

Mechanical Analysis of Extracted Aggregate, AASHTO T-30. When recovered 

Bitumen is required for further testing it will be obtained according to ASTM D-1856. 

D. Mixture Temperature Requirements. To aid in determining the proper temperature of the 

completed batch, current viscosity data shall be provided and shall be available at the 

plant at all times. With information relative to the viscosity of the particular asphalt 

being used, the temperature of the completed mix at the plant and at the paver shall be 

designated by the Engineer after discussing with the Contractor the hauling and placing 

conditions. 

 When the mix is produced in a batch-type plant, the aggregate shall be weighed 

accurately in the designated proportions to provide the specified batch weight. The 

temperature of the aggregate at the time of introduction into the mixed shall be as 

directed by the Engineer, with a tolerance of + or - 25 degrees F. In no case, however, 

shall the temperature of the mixture exceed 350 degrees F. 

 Continuous Mix or Drum Dryer Mixed plants shall, in general, be controlled in the same 

manner as batch-type plants. Details of control, differing because of the continuous 

mixing principle, shall be governed by instructions issued by the plant manufacturer, 

wherever these instructions are not contrary to these specifications. 

E. Control of Mixing Time. The dry mixing period is the interval of time between the 

opening of the weigh box gate and the application of the asphalt. The wet mixing period 

is the interval of time between the application of all asphalt and the opening of the mixer 

gate for discharge. When it is applied by spray system, the wet mixing time shall begin 

with the start of the asphalt spray. 

1. Batch-Type Plants. The length of time of both the dry and wet mixing periods 

shall be such to insure a uniformly and completely coated mix. Mixing period 

time shall not be altered unless so ordered by the Engineer. A dry mixing period 

of not less than five seconds shall precede the addition of asphalt to the mix. 

Excess wet mixing shall be avoided. Wet mixing shall continue as long as is 

necessary to obtain a thoroughly blended mix, but shall not exceed 75 seconds nor 

be less than 30 seconds. 

2. Continuous Type Plants. The determination of mixing time shall be by a weight 

method under the following formula, unless otherwise required: 

Pugmill Dead Capacity (lbs) 

Mixing Time (sec) = Pugmill Output (lbs per sec) 
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F. Preparation of Asphalt Cement. The asphalt cement shall be heated at the paving plant to 

a temperature at which it can be uniformly distributed throughout the mix. It shall be 

delivered into the Contractor's tank at a temperature not exceeding 350 degrees F., and 

shall not be heated above this temperature for any operation of the paving plant. 

 The asphalt shall be heated so that it can be distributed uniformly throughout the batch. 

For mixing application, the specified temperature generally will be such that the asphalt 

viscosity is within the range of 75-150 seconds, Saybolt Furol. The material shall be 

sufficiently fluid to produce a complete coating on every particle of aggregate within the 

specified mixing time. 

G. Preparation and Handling of Aggregate. Coarse and fine aggregate shall be stored at the 

plant in such a manner that the separate sizes will not become intermixed. Cold 

aggregates shall be carefully fed to the plant in such proportions that surpluses and 

shortages in the hot bins will not cause breaks in the continuous operation. When loading 

aggregate into stockpiles, and into cars, barges, and trucks, the material shall be placed in 

such a manner as to prevent segregation of aggregate sizes. Stockpiles shall be built in 

uniform layers not exceeding 5 feet in depth. 

 Coarse and fine aggregate shall be sampled and tested upon arrival at the plant in 

accordance with the standard method specified in Section 1403(B). Samples of coarse 

and fine aggregate shall be submitted to an approved testing laboratory for testing, prior 

to the start of work, and as often thereafter as requested by the Engineer. When coarse 

aggregate grading is such that the material will tend to segregate during stockpiling or 

handling, it shall be supplied in two or more sizes. Each size of coarse aggregate 

required to produce the combined gradation specified shall be placed in individual 

stockpiles at the plant site and separated by bulkheads or other means approved by the 

Engineer. Likewise, when it is necessary to blend fine aggregates from one or more 

sources to produce the combined gradation, each source or size of fine aggregate shall 

also be placed in individual stockpiles. Aggregate from the individual stockpiles shall be 

fed through separate bins to the cold elevator feeders and they shall not be blended in the 

stockpile. 

1. Drying. The aggregate shall be thoroughly dried and heated to provide a paving 

mix temperature within a tolerance of + or - 25 degree F., of that specified by the 

Engineer. The moisture content of the heated and dried aggregate shall not 

exceed 1.0 percent. The quantity of material fed through the dryer shall, in all 

cases, be held to an amount that can be thoroughly dried and heated. 

2. Screening. Aggregates shall be screened into sizes such that they may be 

recombined into a gradation meeting the requirements of the job-mix formula. 

3. Hot Aggregate Storage. Hot-screened aggregate storage shall be accomplished in 

such a manner as to minimize segregation and loss of temperature of the 

aggregate. 
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H. Inspection and Control of Asphalt Mixing Plant. 

1. Job Mix Formula. The Engineer may make frequent gradation analysis of the hot 

aggregates and of the completed mix to be certain that the materials being used 

and produced are within the tolerances of the job mix formula, and the 

specifications of the mix number being used. If the mix is found to be outside of 

the job-mix formula tolerances, or outside of the specifications limits as specified 

in Section 1404, correction shall be made in quantities measured from the hot bins 

and adjustments made at the cold bin feeders. 

2. Sampling and Testing. Stockpiles and bins may be sampled for gradation analysis 

and examined for dust coating and for other purposes, in compliance with state 

requirements. 

 Gradation analysis of each hot bin will be performed and a combined analysis 

computed at least once for every four hours of plant operation if requested by the 

Engineer. At least one sample shall be taken from each 300 tons of the mix being 

produced. Samples will be used to determine compliance with general and 

special requirements set forth in Section 1404. 

 When requested by the Engineer, the Contractor shall provide representative 

samples by taking aggregate from the discharge of the aggregate through each of 

the hot bin gates, or by drawing aggregate from each bin through the mixture 

chamber (without asphalt cement) into a truck or other receptacle. 

1405 ASPHALT MIXING PLANT. Plants used by the Contractor for preparation of the asphalt 

paving mix shall conform to the following requirements: 

A. Requirements for all Plants. 

1. Consistency. The plants shall be designed, coordinated, and operated to produce 

a well-graded mixture within job mix tolerances as covered in Section 1404. 

2. Equipment for Preparation of Asphalt. Tanks for storage of asphalt shall be 

provided with a device for controlled heating of the material to temperature 

requirements set forth in Section 1404 (F). Heating shall be accomplished so that 

no flame shall come in contact with the heating tank. A circulating system of 

adequate size to insure proper and continuous circulation of asphalt between 

storage tank and mixed during the entire operating period shall be provided. 

Storage tank capacity shall be sufficient to hold enough asphalt for at least one 

day's production. 

3. Cold Aggregate Feeder. The plant shall be provided with an accurate mechanical 

means for feeding the mineral aggregate into the dryer to secure a uniform 

production and constant temperature. The feeder or feeders shall be capable of 

delivering, in preset conditions, the maximum number of aggregate sizes required. 
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When more than one cold elevator is used, each shall be fed as a separate unit and 

the individual controls shall be integrated with a master control. 

4. Dryer. The plant shall include a rotary drum dryer that will continuously agitate 

the mineral aggregates during the heating and drying process. It shall be capable 

of continuously supplying aggregate to the mixing unit operating at capacity, to 

provide a mix at the temperatures specified in Section 1404, and at a moisture 

content not in excess of 1.0 percent. 

5. Screens. Plant screens capable of separating all aggregates to the sizes required 

for proportioning, and by having normal capacity in excess of the full capacity of 

the mixer or the dryer, shall be provided. The Contractor shall expose the screens 

for inspection at the request of the Engineer. The plant screens shall have 

efficiency such that the undersize and oversize aggregate in the associated bins 

shall not exceed the following percentages: 

Bin Sequence from Hot Undersize Oversize 

Aggregate Discharge Per Cent Per Cent 

1 --- 10 

2 -10 10 

3 -15 5 

4 -15 0  

The screen tolerances shall not invalidate the job-mix tolerances specified 

in Section 1404. 

6. Bins. Bins shall be divided into compartments arranged to insure separate storage 

of the appropriate fractions of aggregates. Each compartment shall be provided 

with an overflow pipe that will prevent any backing up of material into other 

compartments or bins against the screens. The overflow material shall be wasted. 

 When mineral filler is required, additional dry storage shall be provided and the 

provision shall be made for proportioning it into the mix. 

7. Asphalt Control Unit. Means shall be provided to obtain the required percentage 

of asphalt in the mix within tolerance specified, either by weighing, metering, or 

measuring volumetrically. Where metering controls the quantity of asphalt, 

provision shall be made for the amount of asphalt delivered through the meter to 

be readily checked by weight. Steam jacketing or other insulation shall be 

provided which will maintain the specified temperatures of asphalt in pipelines, 

meters, weigh buckets, spray bars or other containers. 

8. Thermometric Equipment (Graduated in 10 degree Increments). An armored 

thermometer reading from 200 degrees F. to 400 degrees F. shall be fixed in the 

asphalt feed  line at a  location near  the discharge valve at the mixer unit. A 
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pyrometric thermometer will be supplied in the sand bin and one in the 

intermediate aggregate bins. The plant shall be further equipped with an 

approved dial scale, mercury-actuated thermometer, a recording electric 

pyrometer, or other approved thermometric instrument having an accuracy of + 

or - 5 degrees F., place at the discharge chute of the dryer to indicate the 

temperature of the heated aggregate. Any thermometric instrument used shall be 

sensitive to a rate of temperature change not less than 10 degrees F. per minute. 

9. Dust Collector. The plant shall be provided with a dust collector, designed to 

waste, or return in a constant and uniform flow to the hot elevator by mechanical 

means, all or part of the material collected. Prior to permitting the return of such 

collected dust, the Engineer will examine the characteristics of the dust in relation 

to the mix requirements. 

 The plant shall have a mixer cover and such additional housing as may be 

necessary to insure proper control of dust. The plant shall operate in conformance 

with all applicable regulations concerning Air Quality Control. 

10. Inspection Access. Adequate, safe and unobstructed access to all areas of the 

plant from which material samples are required shall be provided. These areas 

shall include, but not be limited to, Dryer, Screens, Storage Bins, Asphalt Control 

Unit, and Truck Loading Space. In addition, a ladder or platform shall be 

provided at the truck loading space to permit easy and safe inspection or sampling 

of the mix as it is delivered into the truck. 

11. Screen By-Pass Operation. The producer of asphaltic concrete material may 

operate his asphalt plant by discharging the hot dry aggregate material from the 

dryer into one of the hot storage bins instead of separating the aggregate by 

screening. 

 The asphaltic concrete mixture discharged from the pugmill with the operating 

screen on by-pass shall comply with the specification and job-mix formula 

criteria. 

12. Field Testing Laboratory. The Contractor shall provide a laboratory building or 

room at the plant site, for the exclusive use of the Engineer for performing tests, 

keeping records, and making reports when requested. 

 The Contractor shall also furnish necessary laboratory sieves and a powered 

shaker device for sieve analysis, scales, extractor and supplementary equipment to 

make aggregate sieve analysis, asphaltic concrete paving mixture analysis, and 

paving mixture density tests if requested by the Engineer. 

B. Special requirements for Batch Type Plants. 

1. Plant Scales. Scales for any weight box or hopper may be of either the springless 

City of Branson 1400-8 Section 1400 Asphaltic Concrete Surface & Base 



 November 2008 

dial or beam type and shall be of an established make and design accurate to 

within 0.5 percent of the indicated load. 

Dial scales shall be designed, constructed and installed in such manner as to be 

free from vibration. All dials shall be so located as to be plainly visible to the 

operator at all times. The numbers on the dial shall be large enough to be read at 

a distance of 25 feet. The end of the pointer shall be set close to the face of the 

dial to minimize parallax. The scale shall be provided with adjustable pointers for 

marking the weight of each material to be weighed into the batch. 

When the scales are of the beam type, there shall be a tare beam for balancing the 

hopper and a separate beam for the aggregate from each hot bin. A telltale dial 

shall be provided that will start to function when the load being applied is within 

100 pounds of the weight desired. Each beam shall have a locking device 

designed and so located that the beam can easily be suspended or put into action. 

Scales for the weighing of asphalt cement shall conform to the requirements for 

aggregate scales, except that beam scales shall consist of a full capacity beam and 

tare beam. The minimum gradation shall not be greater than 1 pound and there 

shall be attached a telltale device which will start to function when the load being 

applied is within 25 pounds of the weight desired. Dial scales for weighing the 

asphalt cement shall read to the nearest pound. All scales for weighing the 

asphalt shall have a capacity of not more than 10 percent of the normal capacity 

of the mixer. 

Scales shall be tested and sealed as often as the Engineer may deem it necessary 

to insure their accuracy. All weighing equipment shall be well constructed and 

designed to permit easy realignment and adjustment. Weighing equipment that 

gets out of adjustment shall be replaced or repaired when ordered by the Engineer. 

The Contractor shall provide and have available at least to 50-pound standard 

weights for frequent testing of all scales. For each scale, a suitable cradle, or 

platform, shall be provided for applying the test load so that the load is distributed 

uniformly. The test weights shall be kept clean and stored near the scales. 

2. Weight Box or Hopper. Equipment shall include a weight box or hopper, large 

enough to hold a full batch without hand raking or running over, for accurately 

weighing each bin size aggregate. The weight box or fulcrums and knife-edges 

shall be so constructed that they will not readily be thrown out of alignment. 

Gates on both bins and hopper shall prevent leakage when they are closed. An 

interlocking device that prevents the opening of more than one gate at a time shall 

be provided. Proportioning of aggregates and charging of mixer shall be 

performed to blend the aggregates thoroughly and prevent segregation in the 

mixer. 

Automatic plants may proportion all aggregates by simultaneous measuring if    

a weight hopper with a separate compartment for each bin size, calibrated by 
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weight, is used. 

3. Asphalt Cement Measuring Equipment. Asphalt measuring equipment provided 

on the plant shall accurately measure into each batch the required amount of 

asphalt within a tolerance of plus or minus 2 pounds. 

When an asphalt bucket is used, it shall be a no tilting type provided with a loose 

sheet-metal cover. The capacity of the asphalt bucket shall be a least 10 percent 

in excess of the weight of asphalt required for a one-batch mix. The plant shall 

have a steam-jacketed, quick closing, non-dripping, charging valve. 

The length of the discharge opening or spray bar shall not be less than three-

fourths of the length of the mixer and it shall discharge directly into the mixer. 

The discharge system shall be designed and arranged to deliver the asphalt the full 

length of the mixer in a thin, uniform sheet or in multiple streams or sprays. 

When a volumetric meter is used, it shall automatically meter the asphalt into 

each batch. The dial to indicate the amount of asphalt shall have a capacity of at 

least 10 percent in excess of the weight or gallons of asphalt required in one 

batch. The meter shall be constructed so that it may be locked at any dial setting 

and will automatically reset to this reading after the addition of the flow of asphalt 

to each batch. The dial shall be in full view of the mixer operator. The flow of 

asphalt shall be controlled to begin automatically when the dry mixing period is 

over. All of the asphalt required for one batch shall be discharged in not more 

than 15 seconds after the flow has started. The section of the asphalt flow line 

located between the charging valve and the outlet shall be used for checking and 

testing the accuracy of the meter. 

4. Mixer Unit for Batch Method. The plant shall include a batch mixer and a batch 

capacity of not less than 2000 pounds. It shall be capable of producing, 

uniformly, a mix within the job-mix tolerances established in Section 1404. 

Deviation in size of batches will be permitted to provide for mixing batches down 

to 20 percent below and up to 15 percent above the rated capacity in the mixer, 

provided the quality of the mix is not impaired. 

The paddles shall be set to insure a completely uniform mixture. If not enclosed, 

the mixer box shall be equipped with a dust hood to prevent loss of dust. The 

mixer shall be so constructed as to prevent leakage of contents. 

5. Interlock, Time Control and Batch Counter. The Mixer shall have an interlocking 

control to lock the weight box gate until the material in the pugmill has been 

discharged and the pugmill has been closed. The interlock shall also lock the 

asphalt bucket throughout the dry and wet mixing periods. The timing control 

shall be flexible, permitting adjustments of cycles up to three minutes in five-

second intervals. A batch counter, designed to register only completely mixed 

batches, shall be installed. 
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C. Special Requirements for Continuous Mixing Plants. 

1. Feeder Signal Devices. The aggregate bins shall be provided with signal devices 

and controls which will warn of low levels and thereby lead to stopping the flow 

of all aggregate and asphalt to the mixer when the aggregate in any one bin is so 

low that the feeder will not operate at set capacity. The asphalt storage system 

shall be provided with signal devices and controls which will warn of low levels 

of asphalt and which will stop the entire plant operation when the asphalt storage 

lever is lowered to the point of exposing the feed end of the asphalt suction line. 

2. Aggregate Feed Unit. The proportioning unit shall include a feeder mounted 

under the bins. Each bin compartment shall have an accurately controlled 

mechanically adjustable gate to form an opening for volumetrically measuring the 

material drawn from it. The opening shall be rectangular and provided with a 

lock. Indicators shall be provided on each gate to show the gate opening in 

inches. Mineral filler, if specified, shall be proportioned separately from a hopper 

equipped with an adjustable feed which may be accurately and conveniently 

calibrated and which shall be interlocked with the aggregate and asphalt feeds. 

3. Calibration of Aggregate Feed. Samples shall be taken and weighed as a means 

of calibrating gate openings. Material shall be fed out of a bin through the 

individual opening and bypassed to a leakproof test box. The material from each 

compartment shall be taken separately. The plant shall be equipped to handle 

conveniently test samples weighing not less than 200 pounds. A platform scale 

shall be provided by the Contractor to weigh the test samples to an accuracy of + 

or - 0.5 percent of the indicated load. 

4. Synchronization of Aggregate and Asphalt Feed. Positive interlocking control 

shall be assured between the flow of aggregate from the bins and the flow of 

asphalt from the meter or other proportioning device. This shall be accomplished 

by a positive interlocking method. 

5. Mixer Unit for Continuous Method. The plant shall include a continuous mixer 

capable of uniformly producing a mix within the job-mix tolerance specified in 

Section 1404(A). The mixer shall carry a manufacturer's plate giving the net 

volumetric contents of the mixer at the several heights inscribed on a permanent 

gauge. 

C. Special Requirements for Drum Dryer Mixing. Asphaltic concrete mixtures may be 

manufactured by the process of incorporating asphalt cement with aggregate as the 

material passes through the dryer. The drum dryer mixing operations shall be approved 

by the Engineer prior to the manufacture of asphaltic concrete mixes. The material so 

produced shall comply with specifications and job-mix formula criteria. 

The aggregate bins and asphalt storage system shall be equipped with feeder control 
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devices in conformance with Section 1405(C,1). The Contractor shall provide and have 

available standard weights of sufficient sizes to calibrate the aggregate feed conveyor 

scales from their minimum to maximum readings in 1-pound increments. 

1406 TRANSPORTATION OF MIX. The mix shall be transported to the job site in vehicles 

with tight metal bottoms, clean of all foreign material that may affect the mix. The inside of the 

truck beds shall be lubricated with a thin coating of volatile oil to prevent the mix from adhering 

to the bed, but an excess of lubricant will not be permitted. The dispatching of vehicles shall be 

so scheduled that all materials delivered may be placed in daylight unless the Engineer approves 

artificial light. Delivery of the material to the paver shall be at a uniform rate and in an amount 

within the capacity of the paving and compacting equipment. 

Haul trucks shall be provided with covers of sufficient size and weight to completely cover the 

truck bed to protect the load and to prevent cooling of the upper surface. Failure to have the load 

completely covered shall be sufficient cause for rejection of the entire load. The load shall 

remain covered until the truck is next in line to be unloaded. In no case shall a load remain 

uncovered for more than 10 minutes before starting to use the load. If for any reason there is a 

delay in completely using a load, the remaining part of the load shall be re-covered until it can be 

used. It shall be the responsibility of the Contractor to inform all truck drivers of these 

provisions before starting work. 

1407 SCALES AND WEIGHING OF VEHICLES. The vehicle's tare and gross weight shall be 

established by actually weighing the vehicle on a certified scale. The tare weight will be 

established at least twice each day. The vehicle, when establishing tare, shall be clean, bed 

empty, fuel tanks filled and shall have all side and back boards in place. 

Scales used to determine the weight of vehicles shall be of the axle-load type. Certification of 

scales shall be accomplished by a scale company capable of testing the performance of axle-load 

for compliance with the National Bureau of Standards Handbook #44, "Specifications, Tolerance 

and other Technical Requirements for Commercial Weighing and Measuring Devices." 

1408 REQUIREMENTS FOR ASPHALT PAVING EQUIPMENT. All asphalt paving 

equipment used by the Contractor shall meet the requirements of this section and shall be 

maintained in acceptable mechanical condition. Equipment shall be serviced and lubricated 

away from the paving site. Units that drip fuel, oil or grease shall be removed from the project 

until such leakage is corrected. 

A. Pavers and Laydown Machines. 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. 

Pavers shall be equipped with quick and efficient steering devices and shall be capable of 

traveling both forward 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 
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static screed. 

There shall be sufficient auxiliary attachments for the paving machine so that it may be 

operated to lay 8, 9, 10, 11 and 12-foot strips. The necessary width for laying shall be 

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. 

For irregular width paving, hydraulic extensions, without tamping bars and vibrating 

screed, may be used only along the curb or outer edge of pavement. 

1. Electronic Screed Controls. The paver shall be equipped with an approved 

system capable of automatically controlling the elevation and transverse slope of 

the paver screed. An erected string line, traveling string line or other approved 

device operating on the roadbed being paved or the surfaces 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 string line shall be constructed in such a manner that it does not 

vibrate or cause the sensor to make erroneous readings during the layout 

operation. 

 The length of the beam to be used shall be approved by the Engineer and shall be 

between 20 feet and 40 feet. 

 In the event of failure of the automatic screed control system, the Contractor will 

be permitted to continue placing the asphaltic concrete mix for the rest of the day 
in which the failure occurred. The Contractor will not be permitted to continue 

operations without using automatic screed controls unless permission has been 

granted by the Engineer on each succeeding day following the failure. 

 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. 

2. Beveled Joint. The paver shall be equipped with a shoe that will produce a joint 

between laying strips having its face inclined at an angle of thirty degrees from 

the vertical. This type joint shall be used with all asphaltic concrete mixes. The 
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shoe shall be designed in such manner that it will be capable of beveling depth up 

to 4 inches. 

B. Rollers. Compaction equipment may consist of vibratory steel wheel, static steel wheel 

or pneumatic-tired rollers. They shall be self-propelled and equipped with such controls 

that starting, stopping and reversing direction can be accomplished without displacing the 

hot asphaltic concrete pavement. 

1. Steel-Wheeled Rollers. Steel-Wheeled Rollers may be as follows: three-wheeled 

rollers, vibratory rollers, tow-axle tandem rollers, or three-axle tandem rollers. 

These rollers shall develop contact pressure of 195 to 350 pounds per inch of 

width. Rollers shall be in good condition. 

 Rollers shall be equipped with adjustable scrapers to keep the wheel surfaces 

clean and with efficient means of keeping them wet to prevent mixes from 

sticking. These surfaces shall have no flat areas, openings or projections that will 

mar the surface of the pavement. 

 The three-axle tandem rollers shall be so constructed that, when locked in position 

with all treads in one plane, the roller wheels are held with such rigidity if either 

front or center wheel is unsupported, the other two wheels will not vary from the 

plane more than 1/4 inch. 

2. Pneumatic-Tired Rollers. The rollers shall be equipped with pneumatic tires of 

equal size and diameter that are capable of exerting average contact pressures 

varying from 40 psi to 110 psi by adjusting the ballast and or tire inflating 

pressures. The wheels of the roller shall be so spaced than one pass will 

accomplish one complete coverage equal to the rolling width of the roller. There 

shall be a minimum of 1.4-inch overlay of the tracking wheel. The wheels shall 

oscillate but not wobble. The roller shall be so constructed that the contact 

pressure shall be uniform for all wheels, and the tire pressure of the several tires 

shall not vary more than 5 psi. Pneumatic-tired rollers shall be constructed with 

enough ballast space to provide uniform wheel loadings as may be varied by order 

of the Engineer to obtain contact pressures that will result in the required density. 

3. Trench Rollers. 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 true to crown and grade. 

 The contact pressure of the compression wheels shall be from 195 to 350 pounds 

per inch of width. 

 Trench rollers shall be equipped with adjustable scrapers to keep the rollers clean 

and with efficient means of wetting the compression wheels to prevent mixed 

City of Branson 1400-14 Section 1400 Asphaltic Concrete Surface & Base 



 November 2008 

from sticking. 

In lieu of the above requirements pertaining to non-vibratory compaction 

equipment, consideration will be given to use other types of equipment that are 

capable of producing equivalent results consistent with the requirements of the 

specifications. 

C. Pressure Distributor. The pressure distributor shall meet the requirements of Section 

1305. 

D. Hand Tools. The Contractor shall provide sufficient lutes, rakes, shovels, tamping irons 

and other equipment as required to produce results consistent with the specifications. 

1409 CONSTRUCTION REQUIREMENTS. 

A. Preparation of the Area to be Paved. The area to be paved shall be true to line and grade, 

and have properly prepared surface prior to the start of the paving operations. It shall be 

free from all loose or foreign material. 

 Where a base is rough or uneven, a leveling course shall be placed and properly 

compacted before the placing of subsequent courses. 

 When leveling course is not required, all depressions and other irregularities shall be 

patched or corrected, and the work approved by the Engineer before the paving operation 

begins. 

 The area to be paved shall be primed uniformly in accordance with the provisions of 

Section 1300. The asphalt emulsion may be diluted 1:1 to 1:3 parts emulsion to water. 

 The surfaces of curbs, gutters, vertical faces of existing pavements and all structures in 

actual contact with asphalt mixes shall be painted with a thin, complete coating of 

asphaltic material to provide a closely bonded, watertight joint. 

B. Weather Limitations. When the moisture of the aggregate in the stockpile or from the 

dryer interferes with the quality of mix production, or with normal plant operations, or 

when pools of water are observed on the surface to be paved, the mixing and placing of 

hot-mix asphalt will not be permitted without the special permission of the Engineer. 

 Hot mix asphalt paving shall not be mixed or placed when the ambient temperature is 

below 40 degrees 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 without expressed 

approval of the Engineer. The minimum temperature of the asphaltic concrete when 

placing at the construction site shall be 285 degrees F. when the ambient temperature is 

from 40 - 50 degrees F., 280 degrees F. when the ambient temperature is from 50 - 60 

degrees F., and 275 degrees F when the ambient temperature is above 60 degrees F. 
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C. Spreading and Finishing. The spreading and finishing of each course shall be to the 

thickness and width indicated on the plans or Special Provisions. The thickness of 

individual layers shall not exceed the following for the respective type of mixture. 

Type 1 Asphalt Concrete Base 8" 

Type 2 Asphalt Concrete Base 4" 

Type 3 Asphalt Concrete Surface 2" 

Type 4 Asphalt Concrete Surface 3/4" 

Spreading and finishing shall be conducted in the following manner: 

1. Mechanical Pavers. The base and surface courses shall be spread and struck-off 

with a mechanical paving machine meeting the requirements of Section 1408 (A). 

The paving machine shall be operated so that the material does not accumulate 

and remain along the sides of the receiving hopper. 

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. 

Longitudinal joint and edges shall be constructed to true line markings. 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. 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. 

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 corrected. 

Transverse joints in succeeding courses shall be offset at least 2 feet. 

Longitudinal joints shall be offset at least 6 inches. 

Any irregularities in alignment left by the paver shall be corrected by trimming 

directly behind the machine. Immediately after trimming, the edges of the course 

shall be thoroughly compacted by tamping. Distortion of the pavement during 

this operation shall be avoided. 

Edges against which additional pavement is to be placed shall be beveled 30 

degrees from the vertical plane. A lute or rake shall be used immediately behind 

the paver to obtain a true line and beveled edge. 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 
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shall be filled with hot mix and smoothed. Fanning of material shall not be 

permitted. 

2. Hand Spreading. In small areas where the use of mechanical finishing equipment 

is not practical, the mix may be spread and finished by hand. Placing by hand 

shall be performed carefully; 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 

loosened and uniformly distributed by lutes or rakes. Material that has formed 

into lumps and does not break down readily shall be rejected. Following placing 

and before rolling, the surface shall be checked with templates and straightedges 

and all irregularities corrected. 

D. Compaction. 

1. General. Rolling equipment for use in compacting mixes shall meet the 

requirements of Section 1408 (B). Unless otherwise approved by the Engineer, at 

least three (3) rollers shall be required at all times. Additional rollers shall be 

used as necessary to provide specified pavement density. 

All rolling shall proceed as directed by the Engineer, but in general shall be 

longitudinal, starting near the edge of the pavement and proceeding toward the 

center of the roadway, overlapping on successive trips by not less than one-third 

(1/3) and no more than one-half (1/2) the width of the roller. Alternate trips of the 

roller shall be of slightly different lengths. The initial rolling shall take place as 

closely behind the laying machine as the temperature and condition of the mat 

will allow. 

The motion of the roller shall be slow enough at all times to avoid displacement 

of the hot mixture. The initial compaction roll shall be accomplished with the 

roller drive wheel leading the tiller wheel. Any displacement occurring as a result 

of reversing the direction of the roller, or from any other cause, shall be corrected 

immediately by the use of rakes and fresh mixture when required. To prevent 

adhesion of the mixture the wheels shall be kept properly moistened, but excess 

water will not be permitted. 

Immediately after spreading, each course of the pavement mixture shall be 

compacted by rolling. The initial or "breakdown" rolling shall be accomplished 

with a smooth-wheeled roller. The pneumatic tired roller shall be used to knead 

and compact the pavement mixture following the initial rolling and preceding the 

final rolling. Care shall be exercised in the use of the pneumatic-tired roller to 

ensure that the pavement mixture is sufficiently cooled to avoid "picking-up" of 

the mixture on the tires of the roller, and also to ensure that the pneumatic-tired 

rolling is completed before the mixture becomes too cool to allow satisfactory 

finish rolling. Final, or finish rolling, shall be done with a smooth-wheeled roller. 
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The surface of the mixture after compaction shall be smooth and true to 

established section and grade. Any surface which shows an uneven mixture or 

which becomes loose, or is in any way defective, shall be removed and replaced 

with fresh hot mixture at the Contractor's expense, and be immediately compacted 

to conform with the surrounding area. 

2. Rolling Procedure. When paving in single widths rolling shall proceed in the 

following order: 

 

a. Transverse Joint 

b. Outside Edge 

c. Initial or Breakdown rolling, beginning on the low side and progressing 

toward the high side 

d. Second rolling same procedure as 3 

e. Finish rolling 

When paving in echelon, or abutting a previously placed lane the longitudinal 

joint rolling shall follow the transverse joint rolling. 

When paving in echelon, 2-3 inches of the edge that the second paver is following 

shall be left unrolled, and rolled when the joint between the lanes is rolled. Edges 

shall not be exposed more than fifteen minutes without being rolled. Particular 

attention shall be given to the construction of transverse and longitudinal joints in 

all courses. 

In laying a surface mix adjacent to any finished area, it shall be placed sufficiently 

high so than, when compacted, the finished surface will be true and uniform. 

Where the grade is slight, gutters will be checked with a straightedge to insure 

drainage to the desired outlet. 

3 .Transverse Joints. 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 painted with a thin coating of 

asphalt before the fresh material is placed against it. Transverse joints shall be 

held to a minimum. At the end of the paving day all lanes shall be completed to 

approximately the same station. 

4. Longitudinal Joints. Longitudinal joints shall be rolled directly behind the paving 

operation. The first lane placed shall be true to line and grade. In spreading, the 

material shall overlap the edge of the lane previously placed by two (2) to four (4) 

inches. The width and depth of the overlapped material shall be kept uniform 

along the joint for alignment purposes. Before rolling, the coarse aggregate in the 

material overlapping the joint shall be carefully removed with a rake or lute and 

discarded. 

5. Edges. The edges of the pavement shall be rolled concurrently with or immediately 
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after rolling the longitudinal joint. 

Care shall be exercised in consolidating the material along the entire length of the 

edges. Before it is compacted, the material along the unsupported edges shall be 

slightly elevated with a tamping tool or lute. This will permit the full weight of 

the roller wheel to bear on the material to the extreme edges of the mat. In rolling 

pavement edges, roller wheels shall extend approximately one (1) inch beyond the 

pavement edge. 

6. 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 finishing 

machine. Exceptions may be made by the Engineer when working on steep 

slopes or super-elevated curves. 

7. Intermediate Rolling. Pneumatic-tired rollers as specified in Section 1408(B,2) 

shall be used for intermediate rolling. The intermediate rolling shall follow the 

breakdown rolling as closely as possible and while the paving mix is still of a 

temperature that will result in maximum density from the 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 mix which causes displacement shall not be 

permitted. 

8. 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 1408 (B.3). The 

trench roller shall be operated until the course is thoroughly compacted. Hand 

tamping, manual or mechanical, may be used in such areas, if such operations will 

give the required density. 

E. Density and Surface Requirements. The completed asphalt concrete paving shall have a 

density equal to or greater than 95 percent for Type 1 and 2 Asphalt Concrete Base and 

97 percent for Type 3 and 4 Asphalt Concrete Surface. Density is based on laboratory 

specimens prepared as specified in Section 1404 (B) and made from plant mix 

conforming to the job mix formula. 

All unsatisfactory work shall be repaired, replaced or corrected at the direction of the 

Engineer. The surface of the final course shall be of a uniform texture and conform to 

line and grade shown on the plans. 
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Both density and thickness shall be carefully controlled during construction and shall be 

in full compliance with plans and specifications. During compaction, preliminary tests, 

as an aid for controlling thickness shall be made by means approved by the Engineer. 

Upon request of the Engineer, representative samples of the compacted asphalt paving 

shall be obtained by the Contractor under the supervision of the Engineer and shall be 

tested by a suitable independent or municipal testing laboratory as necessary to verify 

compliance with respective density requirements. 

Selection of the independent testing laboratory, the number, timing, location and testing 

procedures for the representative samples shall be approved by the Engineer. The testing 

laboratory shall submit to the Engineer four (4) copies of each report covering the details 

and results of the tests. All costs for the testing laboratory and all other costs of testing 

shall be borne by the Contractor, unless otherwise specified. 

The surface of the final surface course shall not vary from a ten (10) foot straight edge, 

applied parallel to the centerline, by more than one-fourth (1/4) inch. 

1410 PROTECTION OF PAVEMENT. The Contractor shall protect all sections of newly 

compacted base and surface courses from traffic until they have hardened properly, or as directed 

by the Engineer. 

1411 COMPACTION TESTING. At the option of the Engineer, compaction testing may be 

performed in the field using a nuclear density-moisture measuring device to determine the 

density of the mixture as placed. If as a result of this field testing the Engineer determines that 

further compaction is required, the Contractor shall revise his rolling procedure to obtain the 

density as specified. 
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SECTION 1450 PAVEMENT STRIPING AND MARKING 

1451 SCOPE. Permanent pavement striping and marking shall be applied to the final pavement 

surface as described on the Striping and Signing Plan included in the contract drawings. 

1452 MATERIALS. 

A. Painted Striping. If painted striping is to be applied under the provisions of the contract, 

the paint and glass beads shall be of good commercial quality and shall be approved for 

use by the Engineer. 

B. Thermoplastic Pavement Marking. If thermoplastic marking material is to be applied 

under the provisions of the contract, the materials shall conform to Section 620 of the 

Missouri Highway and Transportation Department Standard Specifications. 

Thermoplastic pavement marking shall be used for all longitudinal and diagonal 

lines and striping and transverse markings such as arrows, stop bars and word messages. 

1453 PREFORMED PAVEMENT MARKING TAPE. 

A. Description. This work shall consist of furnishing and placing preformed marking tape 

of the type and at the location as shown on the plans or as directed by the Engineer. 

The contractor has the option to use thermoplastic pavement material in lieu of Type 1 or 

Type 2 preformed marking tape at the price bid for Type 1 or Type 2 marking tape. 

1454 CONSTRUCTION REQUIREMENTS. 

A. Type 1 or Type 2 preformed marking tape shall be installed as shown on the plans, or as 

directed by the Engineer. The placement width of asphaltic concrete shall be adjusted 

such that the tape will not fall on a longitudinal joint. 

B. Lines shall be either white or yellow, continuous or intermittent and of the widths and 

configurations required. 

C. Arrows, words, and symbols shall be white and may be formed from one piece, multiple 

pieces, or strips of the tape material. 

D. Type 1 tape shall be embedded or inlaid in the asphalt surface by the final roller. Type 2 

tape shall be placed on the asphalt surface after final rolling operations are complete. 

E. Any intermediate or previously existing markings, except edgelines, which are obliterated 

by the final wearing surface shall be replaced with the type of marking material as shown 

on the plans, no later than the end of the same day. The contractor shall begin centerline 

and lane line striping at the beginning of the last existing 10-foot stripe in order to 

maintain a 40-foot cycle along the entire pavement. 
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1455 METHOD OF MEASUREMENT. 

A. Measurement of lines will be made to the nearest 10 linear feet of marking tape used. 

B. Measurement of arrows, words, and symbols will be made per each. 

C. Accepted preformed pavement marking tape will be paid for at the unit price for each of 
the pay items included in the contract. 

1456 THERMOPLASTIC PAVEMENT MARKING. 

A. Description. This work shall consist of furnishing materials and placing thermoplastic 

pavement marking at locations and of the dimensions shown on the plans or as directed 

by the Engineer. 

1457 CONSTRUCTION REQUIREMENTS. 

A. Equipment. All equipment for application of thermoplastic marking material shall be of 
such design and maintained in such condition as to properly heat, mix, and apply the 

materials. 

1. Melting Kettle. The melting kettle shall be capable of heating the thermoplastic 

material to its recommended application temperature without scorching and shall 

be capable of maintaining that temperature. The heating kettle shall have a heat 

transfer medium and the flame shall not come in direct contact with the material 

container surface. A temperature gauge shall be visible on the outside of the 

kettle to indicate the temperature of the thermoplastic material. The melting 

kettle shall have a continuous mixer or agitator capable of thoroughly mixing the 

material at such a rate as to maintain homogenity of material and uniformity of 

temperature throughout. 

2. Thermoplastic Dispensing Devices. The equipment may be mobile or portable 

and shall be capable of applying molten thermoplastic material at the temperature 

recommended by the manufacturer of the thermoplastic material in lines from 4 

inches to 12 inches wide at a 125 mils thickness. Dispensing devices shall be of 

the extrusion type. 

a. Extrusion dispensing devices shall be capable of depositing a mass of 

molten thermoplastic material on the pavement where it is immediately 

shaped to the specified width and thickness. The extrusion device shall 

have a visible temperature gauge to allow monitoring of the temperature 

of the thermoplastic material near the point of deposition. 

3. Glass Bead Dispenser. All thermoplastic dispensers shall be equipped with a 

drop-on type glass bead dispenser. The glass bead dispenser shall be located so as 

to drop the glass beads immediately after the molten thermoplastic material is 
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applied. The glass bead dispenser shall be adjustable to regulate flow of the beads 

and shall uniformly dispense the glass beads. 

B. Surface Preparation. The pavement surface on which the thermoplastic material is to be 

placed shall be clean and dry. Even if the pavement is visibly dry, subsurface moisture 

may be present in amounts sufficient to affect bonding. If excess pavement moisture 

exists, it will usually result in blisters appearing as bubbles in the hot thermoplastic 

material. If blisters appear, marking operations shall cease until the pavement dries. 

1. Pavement surfaces shall be inspected for cleanliness and any dirt, debris, or other 

contaminants on the surface to be marked shall be removed. Existing painted 

pavement markings that would prevent a mechanical bond between the 

thermoplastic and the pavement shall be removed by methods approved by the 

Engineer. Any curing compound on new concrete pavements shall be removed 

by means acceptable to the Engineer. 

C. Temperature Limitations. The pavement surface where the thermoplastic material is to 

be placed shall have a minimum temperature of 60 F. The air temperature shall be at 

least 50 F during marking operations. The pavement surface temperature and air 

temperature shall be determined before the start of each day of marking operation and at 

any other time deemed necessary by the Engineer. Temperatures are to be obtained in 

accordance with MHTD Test Method T20. 

D. Primer Application. A primer shall be applied to bituminous surfaces over 2 months old 

and all concrete surfaces. Primer is not required on new bituminous surfaces unless 

recommended by the manufacturer of the thermoplastic material. A new bituminous 

surface is one less than 2 months old. Primer shall be applied and cured in accordance 

with the recommendations of the manufacturer of the thermoplastic material. 

E. Thermoplastic Application. The thermoplastic marking material shall be extruded onto 

the pavement surface. 

1. Thermoplastic marking material for use on new bituminous surfaces shall be 

alkyd thermoplastic. Material for use on surfaces other than new bituminous 

surfaces may be alkyd, hydrocarbon or epoxy type thermoplastic. 

2. The temperature of the thermoplastic at the time of application shall be 400-425 

F for alkyd or hydrocarbon materials, and 450-500 F for epoxy materials. The 

temperature of the thermoplastic material shall be checked at the point of 

deposition with a calibrated thermometer at the beginning of each day's marking, 

after material is added to the dispensing device, after delays in the marking 

operation, and any time deemed necessary by the Engineer. 

3. Alkyd thermoplastic material shall not be heated above 435F. Hydrocarbon 

thermoplastic material shall not be heated above 450F. Only the quantity of 

thermoplastic that can be used within 4 hours should be heated. In no case shall 
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any thermoplastic material be heated for more than 4 hours at the maximum 

application temperature, including initial heating. No material shall be reheated 

more than two times. Material subjected to these conditions will be rejected. 

4. Pavement striping shall comply with the standard striping practices as shown on 

the plans. The contractor shall begin centerline and lane line striping at the 

beginning of the last existing 10-foot stripe in order to maintain a 40-foot cycle 

along the entire pavement. 

5. Alkyd type thermoplastic lane line marking or centerline marking of the surface 

of newly resurfaced bituminous surfaces shall be in place at the end of each day's 

resurfacing if pavement is open to traffic. If the roadway shoulders are to be 

resurfaced, application of edge lines may be delayed for a maximum of three days 

or until the shoulders are resurfaced whichever comes first. 

6. Furnished markings shall have well defined edges and be free of waviness. The 

minimum thickness of thermoplastic markings shall be 125 mils and the 

maximum shall be 188 mils. The thickness will be measured as a wet film except the 

Engineer may measure cured film by placing a tape or other bond breaker prior to 

placing the thermoplastic material and then removing a section of cured line and 

measuring thickness. 

7. Damage to pavement marking caused by the contractor's operation, including 

resurfacing of shoulders, shall be repaired or replaced at his expense. 

F. Glass Bead Application. The drop-on glass bead shall be mechanically deposited on the 

molten thermoplastic line immediately after placement of the thermoplastic at the rate of at 

least 8 pounds per 100 square feet of line. The glass beads shall not be dropped at the point 

of deposition of the thermoplastic or ahead of that point. The beads shall adhere to the 

cured thermoplastic or all marking operations shall cease until corrections are made. 

G. Workmanship. The applied markings should be inspected continually for overall 

workmanship. Markings shall have clean cut edges and the color shall be distinctive. The 

glass beads shall appear uniform on the entire marking surface. Adhesion to the pavement 

surface shall be checked with a stiff putty knife or similar instrument. The marking should 

not be removable from a concrete surface. The marking can be removed from a bituminous 

surface, however, residue of the bituminous substrate shall be stuck to the marking material. 

1. If the thermoplastic line does not provide initial nighttime reflectivity or if the 

marking does not have the required minimum thickness, the contractor shall at his 

expense grind away the surface of the deficient portion of the marking to reduce 

the average thickness to 50 mils or less. The contractor shall then at his expense 

apply additional thermoplastic material to a total thickness of at least 125 mils and 

provide a uniformly reflective surface. If the markings do not comply with the 

specifications for any other reason, the engineer may require complete removal 

or correction at the contractorôs expense. 
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H.. Method of Measurement. 

1. Measurement of thermoplastic pavement marking will be made to the nearest 10 

linear feet from point of beginning to point of ending for each line. Where 

intermittent lines are specified, deduction will be made for the gaps in the 

striping. 

2. Measurement of arrows, words, symbols or markings other than lines will be 

made per each. 

3. Final measurement will not be made except for authorized changes during 

construction or where appreciable errors are found in the contract quantity. 

a. Basis of Payment. The accepted quantity of thermoplastic pavement 

marking will be paid for at the contract unit price. 

1458 REMOVABLE PAVEMENT MARKING 

A. Description. This work shall consist of pavement striping, either by painting or by 

application of preformed removable tape, to delineate traffic lanes on bypasses, 

temporary connections, existing pavements, and new pavements used for handling traffic 

during construction. On new pavements and existing pavements that are to remain in 

place, preformed removable tape shall be used. This work shall also include all necessary 

operations for removal of existing pavement markings which might mislead traffic, and 

the removal of painted lines and preformed removable tape when no longer required. 

1. If in the judgment of the engineer, the weather or pavement condition is 

unsuitable for the proper adhesion of removable tape, the contractor may use 

painted lane lines providing proper adhesion is attained. If painted lines are used or 

permitted, the paint and beads shall be of good commercial quality and shall be 

approved for use by the engineer. 

B. Construction Requirements. 

1. Removable pavement marking for edgelines, centerlines, stop lines, and lane lines 
shall be as shown on the plans or as directed by the engineer. 

2. All removable pavement marking within the project limits shall be maintained by 

the contractor at his expense in a manner approved by the engineer. 

3. Removal of all pavement markings within project limits will be shown on the 

plans. Preformed removable tape shall be removed by hand methods. Paint shall 

be removed from portland cement concrete pavement by a high pressure water 

blast method, or a low pressure water and sand blast method, or a steel shot blast 

method. Paint shall be removed from bituminous pavement by either a low 

pressure water and sand blast method or by a steel shot blast method. Paint shall 

be removed  without damaging  the  surface or texture and without leaving an  
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image which might mislead traffic. High pressure water blast methods shall not 

exceed 10,000 pounds per square inch. Low pressure water and sand blast 

method shall not exceed 3,000 pounds per square inch. 

C. Method of Measurement 

1. Measurement of removable pavement marking and the removal of pavement 

markings will be made to the nearest 10 feet as measured along the center line of the 

pavement from point of beginning to point of ending for each line and totaled to the 

nearest 100 feet. Where intermitten lines are specified or existing, deduction 

will be made for gaps in the striping and removal. Measurement will not be made 

for removal of stripes within the limits of a bypass roadway or other roadway to be 

obliterated at the completion of the project. 

2. Final measurement will not be made except for authorized changes during 

construction or where appreciable errors are found in the contract quantity. The 

revision or correction will be computed and added to or deducted from the 

contract quantity. 

D. Basis of Payment. The accepted quantity of removable pavement marking and the 

removal of pavement markings will be paid for at the unit price for each of the pay items 

included in the contract. When painted lines are used in lieu of preformed removable 

tape, due to weather or pavement conditions, payment will be made at 50 percent of the 

unit price for the pay items affected. 

1459 SHORT TERM PAVEMENT MARKING 

A. Description. This work shall consist of furnishing, installing, and maintaining preformed 

short term pavement marking tape on bituminous resurfacing projects. 

B. Materials. At the option of the contractor, machine applied traffic paint and glass beads 

may be used in lieu of preformed short term marking tape provided satisfactory 

reflectivity is obtained. 

C. Construction Requirements. 

1. W hen the contractor's work has obliterated the existing traffic striping on 

resurfacing projects open to through traffic, the contractor shall provide and 

maintain short term pavement marking. The center line and lane lines of all lanes 

subject to traffic during construction shall be marked. The short term pavement 

marking shall be in place at the end of each day's work between all lanes open to 

traffic. 

 

2. The center line marking shall be yellow for a two-lane road with opposing traffic 

and the lane lines shall be white for a two-lane road with one way traffic.
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Preformed marking tape shall be applied in increments 4 feet long parallel to the 

direction of traffic flow at approximately 40-foot intervals. 

3. The center line marking of pavement of sufficient width to accommodate four or 

more undivided lanes carrying opposing traffic shall be marked with two parallel 

lines of yellow preformed marking tape separated by a 4-inch space. Lane lines 

for these pavements shall be marked with white preformed marking tape in 

increments 4 feet long at approximately 40-foot intervals. 

D. Method of Measurement. 

1. Measurement of short term pavement marking will made to the nearest 1/10 mile as 

measured along the center line of the pavement, or each pavement of a divided 

highway, regardless of the number of applications. 

2. Final measurement will not be made except for authorized changes during 

construction or where applicable errors are found in the contract quantity. The 

revision or correction will be computed and added to or deducted from the 

contract quantity. 

3. Basis of Payment. The accepted quantity of short term pavement marking will be 

paid for at the contract unit price. 
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SECTION 1500 PORTLAND CEMENT CONCRETE PAVEMENT 

1501 SCOPE. This section governs the furnishing of all labor, equipment, tools, and materials 

and the performance of all work necessary to construct Portland Cement Concrete Pavement. 

1502 MATERIALS. Except as modified herein, all materials used for construction of Portland 

Cement Concrete pavement shall conform to the requirements stipulated in applicable sections of 

these Specifications. 

A. Concrete. The concrete for the use in construction of Portland Cement Concrete 

pavement shall conform to the requirements established in Section 2000, "Concrete" with 

the following modifications. 

Cement Portland Cement shall conform to ASTM C150, 

Type II. Type III cement may be used only upon 

written approval of the City Engineer. 

B. Reinforcing Steel. 

Bars Bars shall conform to ASTM A615, A616, and 

A617. 

Welded Steel Wire Fabric ASTM A185 

Supporting Elements Representative samples of supporting elements shall 

be submitted and approved by the Engineer prior to 

their use in the project. 

C. Expansion Joint Fillers. Expansion joint fillers shall conform to ASTM D994, D1751 or 

D1752. 

D. Joint Sealing Compounds. Joint sealing compounds shall conform to ASTM D1190. 

E. Curing Membrane. All material to be used or employed in curing Portland Cement 

Concrete must be approved by the Engineer prior to its use. It shall be of the liquid 

membrane type and shall conform to ASTM C309. 

1503 CONSTRUCTION DETAILS. The Portland Cement Concrete pavement shall be 

constructed to the configuration, and to the lines and grades shown on the plans. 

A. Grading and Subgrade Preparation. All excavation or embankment required shall be as 

defined in Sections 1100 and 1200 of these Technical Specifications entitled "Grading" 

and "Subgrade Preparation". 

B. Forms. All forms shall be in good condition, clean, and free from imperfections. Each 

form shall not vary more than 1/4 inch in horizontal and vertical alignment for each 10 
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feet in length. 

1. Material & Size. Forms shall be made of metal and shall have a height equal to or 

greater than the prescribed edge thickness of the pavement slab. 

2. Strength. Forms shall be of such cross-section and strength, and so secured as to 

resist the pressure of the concrete when struck off, vibrated, and finished, and the 

impact and vibration of any equipment which they may support. 

3. Installation. Forms shall be set true to line and grade, supported through their 

length and, joined neatly in such a manner that the joints are free from movement in 

any direction. 

4. Preparation. Forms shall be cleaned and lubricated prior to each use and shall be 

so designed to permit their removal without damage to the new concrete. 

5. Paving Machine. A slip-form paving machine may be used in lieu of forms. The 

machine must be equipped with mechanical internal vibrators, and be capable of 

placing the Portland Cement Concrete pavement to the correct cross-section, 

thickness, line and grade within the allowable tolerances. 

1504 JOINTS. Generally joints shall be formed at right angles to the true alignment of the 

pavement and to the depths and configuration specified by the standard drawings or as modified 

by the plans and specifications. 

A. Expansion Joints. Expansion joints shall be placed at all locations where shown on the 

plans and standard details or as directed by the Engineer. 

1. General. Expansion joints shall extend the entire width of the pavement and from 

the sub-grade to one inch below the surface of the pavement or the material will 

have a suitable tear strip provided to allow for the application of the joint sealer. 

 Under no circumstances shall any concrete be left across the expansion joint at 

any point. 

2. Material. Expansion joints shall be formed by a one piece, one inch thick 

preformed joint filler cut to the configuration of the correct pavement section. 

3. Stability. Expansion joints shall be secured in such a manner that they will not be 

disturbed during the placement, consolidation and finishing of the concrete. 

4. Dowels. If expansion joints are to be equipped with dowels they shall be of the 

size and type specified, and shall be firmly supported in place, by means of a 

dowel basket which shall remain in place. One half of each dowel shall be 

pointed, greased or fitted with a dowel sleeve of the dimensions shown on the 

plans or standard drawings. 
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B. Contraction Joints. Contraction joints shall be placed where indicated and to the depth 

indicated by the plans and specifications or standard drawings. 

1. Templates. The templates shall be removed as soon as the concrete has attained 

its initial set and finished as outlined for tooling joints. 

2. Sawing. When transverse contraction joints are to be formed by sawing, care 

must be taken to saw the grooves soon after placing the concrete to prevent the 

formation of cracks due to contraction of the slab. All transverse joints shall be 

sawed at least 1/4 of the slab depth. Any procedures for sawing joints that result in 

premature and uncontrolled cracking shall be revised immediately by adjusting the 

time intervals between the placing of the concrete and the cutting of the joints. 

3. Tooling. Tooling or contraction joints will be permitted if completed to the width 

and depth specified on the construction plans or the standard drawings, and shall be 

true to line. 

4. Pre-molded Strip Joints. Pre-molded strip joints shall be of the proper dimensions as 

shown on the plans and standard drawings and shall be secured at the proper location 

so as not to be disturbed by the finishing of the concrete. 

C. Longitudinal and Construction Joints. Longitudinal joints or construction joints shall be 

placed as shown on the plans or where the Contractor's construction procedure may 

require them to be placed. 

1. Center Joints. Longitudinal center joints shall be constructed using the methods 

specified in Section 1504(B) "Contraction Joints". 

2. Longitudinal Construction Joints. Longitudinal construction joints (joints 

between construction lanes) shall be keyed joints of the dimensions shown on the 

plans or standard drawings. 

3. Transverse Construction Joints. Transverse construction joints of the type shown 

on the plans or standard drawings shall be placed wherever concrete placement is 

suspended for more than 30 minutes. 

4. Tiebars. Tiebars shall be of deformed steel of the dimensions specified by the 

plans or standard drawings. Tiebars shall be installed at the specified spacing and 

firmly secured so as not to be disturbed by the construction procedure. 

1505 PLACING, FINISHING, CURING, AND PROTECTION. 

Concrete shall be furnished in quantities required for immediate use and shall be placed in 

accordance with the requirements of Section 2000 of these Technical Specifications and as 

specified herein. 
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A. Concrete Placement. Prior to placement of the concrete pavement, all debris and foreign 

material shall be removed from the inner surfaces of the forms and all forms and 

subgrade properly moistened. All required reinforcement and other special metal parts 

shall be properly and firmly set into position to preclude movement during placement of 

the concrete. The concrete shall be deposited on the prepared subgrade to the required 

depth and width of the construction lane in successive batches and in a continuous 

operation without the use of intermediate forms or bulkheads. The concrete shall be 

placed as uniformly possible in order to minimize the amount of additional spreading 

necessary. While being placed, the concrete shall be vibrated and compacted with 

suitable tools so that the formation of voids or honeycomb pockets is prevented. 

The concrete shall be well vibrated and tamped against the forms and along all joints. 

Care shall be taken in the distribution of the concrete to deposit a sufficient volume 

along the outside form lines so that the curb section can be consolidated and finished 

simultaneously with the slab. 

No concrete shall be placed around manholes or other structures until they have been 

brought to the required grade, alignment, and cross slope.  Concrete shall not be allowed 

to extrude below the forms. 

B. Concrete Finishing. The pavement shall be struck off and consolidated with a 

mechanical finishing machine or by hand-finishing methods. 

When a mechanical finishing machine is used, the concrete shall be struck off at such a 

height that after consolidation and final finishing it shall be at the exact elevations as 

shown on the plans. A depth of at least 2 inches of concrete shall be carried in front of 

the strike-off screed for the full width of the slab, whenever the screed is being used to 

strike off the pavement. The finishing machine shall be provided with a screed which 

will consolidate the concrete by pressure. The concrete shall, through the use of this 

machine, be brought to a true and even surface, free from rock pockets, with the fewest 

possible number of passes of the machine. The edge of the screeds along the curb line 

may be notched out to allow for sufficient concrete to form the integral curb. Hand-

finishing tools shall be kept available for use in case the finishing machine breaks down. 

When hand finishing is used, the pavement shall be struck off and consolidated by a 

vibrating screed to the exact elevation as shown on the plans. When the forward motion 

of the vibrating screed is stopped, the vibrator shall be shut off; it shall not be allowed to 

idle on the concrete. Internal mechanical vibration shall be used along all formed 

surfaces. 

1. Longitudinal Floating. After the concrete has been struck off and consolidated, it 

shall be further smoothed by means of a mechanical longitudinal float or float 

finishers using a longitudinal hand float. If a longitudinal hand float is used, it 

shall be operated from foot bridges spanning the pavement and shall be worked 

with a wiping motion  parallel to the centerline, and passing  from  one side of the 

Pavement to the other.  Movement ahead along the centerline of  the pavement shall
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be in successive advances of not more than 1/2 of the length of the float. The 

float shall not be less than 12 feet in length and 6 inches in width, and shall be 

properly stiffened and provided with handles at each end. This operation may be 

eliminated if specified tolerances can be attained by some other approved 

method. 

In cases where the longitudinal floating operation has been eliminated, the 

pavement shall be scraped with a straight edge 10 feet long, equipped with a 

handle to permit it to be operated from the edge of the pavement. The 

longitudinal float and straight edge shall be operated so that any excess water and 

laitance are removed from the surface of the pavement. After the scraping 

operation, the surface of the pavement shall be within the specified tolerances. 

2. Straight Edging. While the concrete is still plastic, the slab surface shall be tested 

for smoothness with a 10 foot straight edge swung from handles 3 feet longer than 

one-half the width of the slab. The straight edge shall be placed on the surface 

parallel to the centerline of the pavement and at not more than 5 foot intervals 

transversely. After each test the straight edge shall be moved forward one-half its 

length and the operation repeated. When irregularities are discovered, they shall 

be corrected by adding or removing concrete. All disturbed places shall be 

smoothed with a float not less than 3 feet long and not less than 6 inches wide, 

and again straight edged. The pavement surface shall have no depression in 

which water will stand. 

3. Edging. Before final finishing is completed and before the concrete has taken its 

initial set, the edges of the slab and curb shall be carefully finished with an edger 

of the radius shown on the plans or standard details. 

4. Final Surface Finish. A burlap drag or a broom finish shall be used as the final 

finishin method. When a drag is used it shall be at least 3 feet in width and long 

enough to cover the entire pavement width. It shall be kept clean and saturated 

while in use. It shall be laid on the surface of the pavement and dragged in the 

direction in which the pavement is being laid. When broom finishing, a hard 

bristle broom shall be used. The broom shall be kept clean and used in such a 

manner as to provide a uniform texture surface. The curb shall have the same 

final finish as the pavement. 

The final surface of the concrete pavement and curb shall have a uniform gritty 

texture free from excessive harshness and true to the grades and cross section 

shown on the plans. The Engineer may require changes in the final finishing 

procedure as required to produce the desired final surface texture. 

C. Curing. Curing shall conform to the requirements set forth in Section 2000, "Concrete" 

with the exception that water proof paper, or polyethylene sheeting, shall not be 

acceptable as curing methods for concrete pavement. The use of straw or burlap for 
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curing shall be as approved by the Engineer. 

As soon as practical after the concrete is finished it shall be cured with one of the 

acceptable methods. If a liquid curing membrane is used, it shall be according to the 

manufacturer's directions. 

A nozzle producing a uniform mist pattern will be used on all spray equipment when 

applying the liquid curing membrane. Rate of application to the pavement shall be (1 

gallon/175 ft) with a wet thickness of 6 to 10 mils. If the forms are removed from 

finished concrete pavement within a period of 72 hours or if a slip form paving machine 

has been used, these surfaces shall also be cured. 

D. Protection. The Contractor shall, at his own expense, protect the concrete work against 

damage or defacement of any kind until it has been accepted by the City. 

All vehicular traffic shall be prohibited from using the new concrete pavement until it has 

attained 70 percent of the 28 day compressive design strength. 

Concrete pavement which is not acceptable to the Engineer because of damage or 

defacement, shall be removed and replaced, or repaired to the satisfaction of the 

Engineer, at the expense of the Contractor. 

E. Temperature Limitation. Concrete work shall proceed in accordance with the 

requirements established in Section 2000, "Concrete". 

1506 BACKFILL. A minimum of 24 hours shall lapse before forms are removed and 5 days 

shall lapse before pavement shall be backfilled unless otherwise approved by the Engineer. 

Backfill shall be accomplished in accordance with Section 1100 and 1200 entitled "Grading" and 

"Subgrade Preparation". 

The Contractor shall be responsible for the repair of any existing street pavement disturbed by 

the construction to the satisfaction of the Engineer. 

1507 JOINT SEALING AND CLEAN-UP. All joints shall be sealed with an approved joint 

sealer applied in accordance with the manufacturer's directions within 7 days of the placement of 

the concrete and prior to the opening of the pavement to traffic. 

The Contractor shall be responsible for the removal of excess dirt, rock, broken concrete, 

concrete splatters and overspray from the area of the construction. 

1508 INTEGRAL CURB. Integral curbs shall be required along the edges of all street pavement 

as indicated on the plans or standard drawings except at such locations as the Engineer may 

direct. 

The integral curb shall be constructed immediately following the finishing operation unless 
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otherwise shown on the plans. Special care shall be taken so that the curb construction does not 

lag the pavement construction and form a "cold joint". 

Steel curb forms shall be required to form the backs of all curbs except where impractical 

because of small radii street returns or other special sections. 

In placing curb concrete, sufficient spading shall be done to secure adequate bond with the 

paving slab and eliminate all voids in the curb. 

Curbs shall be formed to the cross section as shown on the drawings with a mule or templates 

supported on the side forms and with a float not less than 4 feet in length. 

The finished surface of the curb and gutter shall be checked by the use of a 10 foot straight edge 

and corrected if necessary. Where grades are flat and while the concrete is still plastic, the 

drainage of the gutter should be checked by pouring water at the gutter summit and observing its 

flow to the inlet. 

1509 SURFACE TOLERANCES. Concrete pavement shall have a surface tolerance in all 

directions of 1/4 inch in 10 feet when checked with a 10 foot straight edge. 
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