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70-11 Responsibility for damage claims. The Contractor shall indemnify and save harmless the 

Engineer and the Owner and their officers, and employees from all suits, actions, or claims, of any 

character, brought because of any injuries or damage received or sustained by any person, persons, or 

property on account of the operations of the Contractor; or on account of or in consequence of any neglect 

in safeguarding the work; or through use of unacceptable materials in constructing the work; or because 

of any act or omission, neglect, or misconduct of said Contractor; or because of any claims or amounts 

recovered from any infringements of patent, trademark, or copyright; or from any claims or amounts 

arising or recovered under the “Workmen’s Compensation Act,” or any other law, ordinance, order, or 

decree. Money due the Contractor under and by virtue of his or her contract considered necessary by the 

Owner for such purpose may be retained for the use of the Owner or, in case no money is due, his or her 

surety may be held until such suits, actions, or claims for injuries or damages shall have been settled and 

suitable evidence to that effect furnished to the Owner, except that money due the Contractor will not be 

withheld when the Contractor produces satisfactory evidence that he or she is adequately protected by 

public liability and property damage insurance. 

70-12 Third party beneficiary clause. It is specifically agreed between the parties executing the contract 

that it is not intended by any of the provisions of any part of the contract to create for the public or any 

member thereof, a third party beneficiary or to authorize anyone not a party to the contract to maintain a 

suit for personal injuries or property damage pursuant to the terms or provisions of the contract. 

70-13 Opening sections of the work to traffic. Should it be necessary for the Contractor to complete 

portions of the contract work for the beneficial occupancy of the Owner prior to completion of the entire 

contract, such “phasing” of the work shall be specified herein and indicated on the plans. When so 

specified, the Contractor shall complete such portions of the work on or before the date specified or as 

otherwise specified. The Contractor shall make his or her own estimate of the difficulties involved in 

arranging the work to permit such beneficial occupancy by the Owner as described below: 

Refer to the Construction Safety and Phasing Plan included as Appendix 1 to these Specifications. 

Upon completion of any portion of the work listed above, such portion shall be accepted by the Owner in 

accordance with the subsection 50-14 titled PARTIAL ACCEPTANCE of Section 50. 

No portion of the work may be opened by the Contractor for public use until ordered by the Engineer in 

writing. Should it become necessary to open a portion of the work to public traffic on a temporary or 

intermittent basis, such openings shall be made when, in the opinion of the Engineer, such portion of the 

work is in an acceptable condition to support the intended traffic. Temporary or intermittent openings are 

considered to be inherent in the work and shall not constitute either acceptance of the portion of the work 

so opened or a waiver of any provision of the contract. Any damage to the portion of the work so opened 

that is not attributable to traffic which is permitted by the Owner shall be repaired by the Contractor at his 

or her expense. 

The Contractor shall make his or her own estimate of the inherent difficulties involved in completing the 

work under the conditions herein described and shall not claim any added compensation by reason of 

delay or increased cost due to opening a portion of the contract work. 
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Contractor shall be required to conform to safety standards contained AC 150/5370-2 (see Special 

Provisions). 

Contractor shall refer to the approved Construction Safety Phasing Plan (CSPP) to identify barricade 

requirements and other safety requirements prior to opening up sections of work to traffic. 

70-14 Contractor’s responsibility for work. Until the Engineer’s final written acceptance of the entire 

completed work, excepting only those portions of the work accepted in accordance with the subsection 

50-14 titled PARTIAL ACCEPTANCE of Section 50, the Contractor shall have the charge and care 

thereof and shall take every precaution against injury or damage to any part due to the action of the 

elements or from any other cause, whether arising from the execution or from the non-execution of the 

work. The Contractor shall rebuild, repair, restore, and make good all injuries or damages to any portion 

of the work occasioned by any of the above causes before final acceptance and shall bear the expense 

thereof except damage to the work due to unforeseeable causes beyond the control of and without the 

fault or negligence of the Contractor, including but not restricted to acts of God such as earthquake, tidal 

wave, tornado, hurricane or other cataclysmic phenomenon of nature, or acts of the public enemy or of 

government authorities. 

If the work is suspended for any cause whatever, the Contractor shall be responsible for the work and 

shall take such precautions necessary to prevent damage to the work. The Contractor shall provide for 

normal drainage and shall erect necessary temporary structures, signs, or other facilities at his or her 

expense. During such period of suspension of work, the Contractor shall properly and continuously 

maintain in an acceptable growing condition all living material in newly established planting, seeding, 

and sodding furnished under the contract, and shall take adequate precautions to protect new tree growth 

and other important vegetative growth against injury. 

70-15 Contractor’s responsibility for utility service and facilities of others. As provided in the 

subsection 70-04 titled RESTORATION OF SURFACES DISTURBED BY OTHERS of this section, the 

Contractor shall cooperate with the Owner of any public or private utility service, FAA or NOAA, or a 

utility service of another government agency that may be authorized by the Owner to construct, 

reconstruct or maintain such utility services or facilities during the progress of the work. In addition, the 

Contractor shall control their operations to prevent the unscheduled interruption of such utility services 

and facilities. 

To the extent that such public or private utility services, FAA, or NOAA facilities, or utility services of 

another governmental agency are known to exist within the limits of the contract work, the approximate 

locations have been indicated on the plans and the Owners are indicated as follows: 

Underground electrical cabling for apron lighting – Riverside County  

It is understood and agreed that the Owner does not guarantee the accuracy or the completeness of the 

location information relating to existing utility services, facilities, or structures that may be shown on the 

plans or encountered in the work. Any inaccuracy or omission in such information shall not relieve the 

Contractor of the responsibility to protect such existing features from damage or unscheduled interruption 

of service. 
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It is further understood and agreed that the Contractor shall, upon execution of the contract, notify the 

Owners of all utility services or other facilities of his or her plan of operations. Such notification shall be 

in writing addressed to THE PERSON TO CONTACT as provided in this subsection and subsection 70-

04 titled RESTORATION OF SURFACES DISTURBED BY OTHERS of this section. A copy of each 

notification shall be given to the Engineer. 

In addition to the general written notification provided, it shall be the responsibility of the Contractor to 

keep such individual Owners advised of changes in their plan of operations that would affect such 

Owners. 

Prior to beginning the work in the general vicinity of an existing utility service or facility, the Contractor 

shall again notify each such Owner of their plan of operation. If, in the Contractor’s opinion, the Owner’s 

assistance is needed to locate the utility service or facility or the presence of a representative of the Owner 

is desirable to observe the work, such advice should be included in the notification. Such notification shall 

be given by the most expeditious means to reach the utility owner’s PERSON TO CONTACT no later 

than two normal business days prior to the Contractor’s commencement of operations in such general 

vicinity. The Contractor shall furnish a written summary of the notification to the Engineer. 

The Contractor’s failure to give the two days’ notice shall be cause for the Owner to suspend the 

Contractor’s operations in the general vicinity of a utility service or facility. 

Where the outside limits of an underground utility service have been located and staked on the ground, 

the Contractor shall be required to use hand excavation methods within 3 feet (1 m) of such outside limits 

at such points as may be required to ensure protection from damage due to the Contractor’s operations. 

Should the Contractor damage or interrupt the operation of a utility service or facility by accident or 

otherwise, the Contractor shall immediately notify the proper authority and the Engineer and shall take all 

reasonable measures to prevent further damage or interruption of service. The Contractor, in such events, 

shall cooperate with the utility service or facility owner and the Engineer continuously until such damage 

has been repaired and service restored to the satisfaction of the utility or facility owner. 

The Contractor shall bear all costs of damage and restoration of service to any utility service or facility 

due to their operations whether due to negligence or accident. The Owner reserves the right to deduct 

such costs from any monies due or which may become due the Contractor, or his or her surety. 

70-15.1 FAA facilities and cable runs. None identified. 

70-16 Furnishing rights-of-way. The Owner will be responsible for furnishing all rights-of-way upon 

which the work is to be constructed in advance of the Contractor’s operations. 

70-17 Personal liability of public officials. In carrying out any of the contract provisions or in exercising 

any power or authority granted by this contract, there shall be no liability upon the Engineer, his or her 

authorized representatives, or any officials of the Owner either personally or as an official of the Owner. 

It is understood that in such matters they act solely as agents and representatives of the Owner. 

70-18 No waiver of legal rights. Upon completion of the work, the Owner will expeditiously make final 

inspection and notify the Contractor of final acceptance. Such final acceptance, however, shall not 
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preclude or stop the Owner from correcting any measurement, estimate, or certificate made before or after 

completion of the work, nor shall the Owner be precluded or stopped from recovering from the Contractor 

or his or her surety, or both, such overpayment as may be sustained, or by failure on the part of the 

Contractor to fulfill his or her obligations under the contract. A waiver on the part of the Owner of any 

breach of any part of the contract shall not be held to be a waiver of any other or subsequent breach. 

The Contractor, without prejudice to the terms of the contract, shall be liable to the Owner for latent 

defects, fraud, or such gross mistakes as may amount to fraud, or as regards the Owner’s rights under any 

warranty or guaranty. 

70-19 Environmental protection. The Contractor shall comply with all Federal, state, and local laws and 

regulations controlling pollution of the environment. The Contractor shall take necessary precautions to 

prevent pollution of streams, lakes, ponds, and reservoirs with fuels, oils, bitumens, chemicals, or other 

harmful materials and to prevent pollution of the atmosphere from particulate and gaseous matter. 

70-20. Archaeological and historical findings. Unless otherwise specified in this subsection, the 

Contractor is advised that the site of the work is not within any property, district, or site, and does not 

contain any building, structure, or object listed in the current National Register of Historic Places 

published by the United States Department of Interior. 

Should the Contractor encounter, during his or her operations, any building, part of a building, structure, 

or object that is incongruous with its surroundings, the Contractor shall immediately cease operations in 

that location and notify the Engineer. The Engineer will immediately investigate the Contractor’s finding 

and the Owner will direct the Contractor to either resume operations or to suspend operations as directed. 

Should the Owner order suspension of the Contractor’s operations in order to protect an archaeological or 

historical finding, or order the Contractor to perform extra work, such shall be covered by an appropriate 

contract change order or supplemental agreement as provided in the subsection 40-04 titled EXTRA 

WORK of Section 40 and the subsection 90-05 titled PAYMENT FOR EXTRA WORK of Section 90. If 

appropriate, the contract change order or supplemental agreement shall include an extension of contract 

time in accordance with the subsection 80-07 titled DETERMINATION AND EXTENSION OF 

CONTRACT TIME of Section 80. 

END OF SECTION 70 
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Section 80 Execution and Progress 

80-01 Subletting of contract. The Owner will not recognize any subcontractor on the work. The 

Contractor shall at all times when work is in progress be represented either in person, by a qualified 

superintendent, or by other designated, qualified representative who is duly authorized to receive and 

execute orders of the Engineer. 

The Contractor shall provide copies of all subcontracts to the Engineer. The Contractor shall perform, 

with his organization, an amount of work equal to at least 51 percent of the total contract cost. 

Should the Contractor elect to assign his or her contract, said assignment shall be concurred in by the 

surety, shall be presented for the consideration and approval of the Owner, and shall be consummated 

only on the written approval of the Owner.  

80-02 Notice to proceed. The notice to proceed shall state the date on which it is expected the Contractor 

will begin the construction and from which date contract time will be charged. The Contractor shall begin 

the work to be performed under the contract within 10 days of the date set by the Engineer in the written 

notice to proceed, but in any event, the Contractor shall notify the Engineer at least 24 hours in advance 

of the time actual construction operations will begin. The Contractor shall not commence any actual 

construction prior to the date on which the notice to proceed is issued by the Owner. 

80-03 Execution and progress. Unless otherwise specified, the Contractor shall submit their progress 

schedule for the Engineer’s approval within 10 days after the effective date of the notice to proceed. The 

Contractor’s progress schedule, when approved by the Engineer, may be used to establish major 

construction operations and to check on the progress of the work. The Contractor shall provide sufficient 

materials, equipment, and labor to guarantee the completion of the project in accordance with the plans 

and specifications within the time set forth in the proposal. 

If the Contractor falls significantly behind the submitted schedule, the Contractor shall, upon the 

Engineer’s request, submit a revised schedule for completion of the work within the contract time and 

modify their operations to provide such additional materials, equipment, and labor necessary to meet the 

revised schedule. Should the execution of the work be discontinued for any reason, the Contractor shall 

notify the Engineer at least 24 hours in advance of resuming operations. 

The Contractor shall not commence any actual construction prior to the date on which the notice to 

proceed is issued by the Owner. 

80-04 Limitation of operations. The Contractor shall control his or her operations and the operations of 

his or her subcontractors and all suppliers to provide for the free and unobstructed movement of aircraft in 

the air operations areas (AOA) of the airport. 

When the work requires the Contractor to conduct his or her operations within an AOA of the airport, the 

work shall be coordinated with airport operations (through the Engineer) at least 48 hours prior to 

commencement of such work. The Contractor shall not close an AOA until so authorized by the Engineer 

and until the necessary temporary marking and associated lighting is in place as provided in the 
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subsection 70-08 titled BARRICADES, WARNING SIGNS, AND HAZARD MARKINGS of Section 

70. 

When the contract work requires the Contractor to work within an AOA of the airport on an intermittent 

basis (intermittent opening and closing of the AOA), the Contractor shall maintain constant 

communications as specified; immediately obey all instructions to vacate the AOA; immediately obey all 

instructions to resume work in such AOA. Failure to maintain the specified communications or to obey 

instructions shall be cause for suspension of the Contractor’s operations in the AOA until the satisfactory 

conditions are provided. The following AOA cannot be closed to operating aircraft to permit the 

Contractor’s operations on a continuous basis and will therefore be closed to aircraft operations 

intermittently as follows: 

Refer to the Construction Safety and Phasing Plan, included as Appendix 1 to these specifications. 

Contractor shall be required to conform to safety standards contained in AC 150/5370-2, Operational 

Safety on Airports During Construction (see Special Provisions). 

80-04.1 Operational safety on airport during construction. All Contractors’ operations shall be 

conducted in accordance with the project Construction Safety and Phasing Plan (CSPP) and the 

provisions set forth within the current version of AC 150/5370-2. The CSPP included within the contract 

documents conveys minimum requirements for operational safety on the airport during construction 

activities. The Contractor shall prepare and submit a Safety Plan Compliance Document that details how 

it proposes to comply with the requirements presented within the CSPP. 

The Contractor shall implement all necessary safety plan measures prior to commencement of any work 

activity. The Contractor shall conduct routine checks to assure compliance with the safety plan measures. 

The Contractor is responsible to the Owner for the conduct of all subcontractors it employs on the project. 

The Contractor shall assure that all subcontractors are made aware of the requirements of the CSPP and 

that they implement and maintain all necessary measures. 

No deviation or modifications may be made to the approved CSPP unless approved in writing by the 

Owner or Engineer. 

80-05 Character of workers, methods, and equipment. The Contractor shall, at all times, employ 

sufficient labor and equipment for prosecuting the work to full completion in the manner and time 

required by the contract, plans, and specifications. 

All workers shall have sufficient skill and experience to perform properly the work assigned to them. 

Workers engaged in special work or skilled work shall have sufficient experience in such work and in the 

operation of the equipment required to perform the work satisfactorily. 

Any person employed by the Contractor or by any subcontractor who violates any operational regulations 

or operational safety requirements and, in the opinion of the Engineer, does not perform his work in a 

proper and skillful manner or is intemperate or disorderly shall, at the written request of the Engineer, be 

removed forthwith by the Contractor or subcontractor employing such person, and shall not be employed 

again in any portion of the work without approval of the Engineer. 
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Should the Contractor fail to remove such persons or person, or fail to furnish suitable and sufficient 

personnel for the proper execution of the work, the Engineer may suspend the work by written notice until 

compliance with such orders. 

All equipment that is proposed to be used on the work shall be of sufficient size and in such mechanical 

condition as to meet requirements of the work and to produce a satisfactory quality of work. Equipment 

used on any portion of the work shall be such that no injury to previously completed work, adjacent 

property, or existing airport facilities will result from its use. 

When the methods and equipment to be used by the Contractor in accomplishing the work are not 

prescribed in the contract, the Contractor is free to use any methods or equipment that will accomplish the 

work in conformity with the requirements of the contract, plans, and specifications. 

When the contract specifies the use of certain methods and equipment, such methods and equipment shall 

be used unless others are authorized by the Engineer. If the Contractor desires to use a method or type of 

equipment other than specified in the contract, the Contractor may request authority from the Engineer to 

do so. The request shall be in writing and shall include a full description of the methods and equipment 

proposed and of the reasons for desiring to make the change. If approval is given, it will be on the 

condition that the Contractor will be fully responsible for producing work in conformity with contract 

requirements. If, after trial use of the substituted methods or equipment, the Engineer determines that the 

work produced does not meet contract requirements, the Contractor shall discontinue the use of the 

substitute method or equipment and shall complete the remaining work with the specified methods and 

equipment. The Contractor shall remove any deficient work and replace it with work of specified quality, 

or take such other corrective action as the Engineer may direct. No change will be made in basis of 

payment for the contract items involved nor in contract time as a result of authorizing a change in 

methods or equipment under this subsection. 

80-06 Temporary suspension of the work. The Owner shall have the authority to suspend the work 

wholly, or in part, for such period or periods as the Owner may deem necessary, due to unsuitable 

weather, or such other conditions as are considered unfavorable for the execution of the work, or for such 

time as is necessary due to the failure on the part of the Contractor to carry out orders given or perform 

any or all provisions of the contract. 

In the event that the Contractor is ordered by the Owner, in writing, to suspend work for some unforeseen 

cause not otherwise provided for in the contract and over which the Contractor has no control, the 

Contractor may be reimbursed for actual money expended on the work during the period of shutdown. No 

allowance will be made for anticipated profits. The period of shutdown shall be computed from the 

effective date of the Engineer’s order to suspend work to the effective date of the Engineer’s order to 

resume the work. Claims for such compensation shall be filed with the Engineer within the time period 

stated in the Engineer’s order to resume work. The Contractor shall submit with his or her claim 

information substantiating the amount shown on the claim. The Engineer will forward the Contractor’s 

claim to the Owner for consideration in accordance with local laws or ordinances. No provision of this 

article shall be construed as entitling the Contractor to compensation for delays due to inclement weather, 

for suspensions made at the request of the Owner, or for any other delay provided for in the contract, 

plans, or specifications. 
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If it should become necessary to suspend work for an indefinite period, the Contractor shall store all 

materials in such manner that they will not become an obstruction nor become damaged in any way. The 

Contractor shall take every precaution to prevent damage or deterioration of the work performed and 

provide for normal drainage of the work. The Contractor shall erect temporary structures where necessary 

to provide for traffic on, to, or from the airport. 

80-07 Determination and extension of contract time. The number of calendar or working days allowed 

for completion of the work shall be stated in the proposal and contract and shall be known as the 

CONTRACT TIME. 

Should the contract time require extension for reasons beyond the Contractor’s control, it shall be 

adjusted as follows: 

a. CONTRACT TIME based on WORKING DAYS shall be calculated weekly by the Engineer. The 

Engineer will furnish the Contractor a copy of his or her weekly statement of the number of working days 

charged against the contract time during the week and the number of working days currently specified for 

completion of the contract (the original contract time plus the number of working days, if any, that have 

been included in approved CHANGE ORDERS or SUPPLEMENTAL AGREEMENTS covering 

EXTRA WORK). 

The Engineer shall base his or her weekly statement of contract time charged on the following 

considerations: 

(1) No time shall be charged for days on which the Contractor is unable to proceed with the 

principal item of work under construction at the time for at least six (6) hours with the normal work force 

employed on such principal item. Should the normal work force be on a double-shift, 12 hours shall be 

used. Should the normal work force be on a triple-shift, 18 hours shall apply. Conditions beyond the 

Contractor’s control such as strikes, lockouts, unusual delays in transportation, temporary suspension of 

the principal item of work under construction or temporary suspension of the entire work which have 

been ordered by the Owner for reasons not the fault of the Contractor, shall not be charged against the 

contract time. 

(2) The Engineer will not make charges against the contract time prior to the effective date of the 

notice to proceed. 

(3) The Engineer will begin charges against the contract time on the first working day after the 

effective date of the notice to proceed. 

(4) The Engineer will not make charges against the contract time after the date of final acceptance 

as defined in the subsection 50-15 titled FINAL ACCEPTANCE of Section 50. 

(5) The Contractor will be allowed one (1) week in which to file a written protest setting forth his 

or her objections to the Engineer’s weekly statement. If no objection is filed within such specified time, 

the weekly statement shall be considered as acceptable to the Contractor. 

The contract time (stated in the proposal) is based on the originally estimated quantities as described in 

the subsection 20-05 titled INTERPRETATION OF ESTIMATED PROPOSAL QUANTITIES of 
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Section 20. Should the satisfactory completion of the contract require performance of work in greater 

quantities than those estimated in the proposal, the contract time shall be increased in the same proportion 

as the cost of the actually completed quantities bears to the cost of the originally estimated quantities in 

the proposal. Such increase in contract time shall not consider either the cost of work or the extension of 

contract time that has been covered by change order or supplemental agreement and shall be made at the 

time of final payment. 

b. Contract Time based on calendar days shall consist of the number of calendar days stated in the 

contract counting from the effective date of the notice to proceed and including all Saturdays, Sundays, 

holidays, and non-work days. All calendar days elapsing between the effective dates of the Owner’s 

orders to suspend and resume all work, due to causes not the fault of the Contractor, shall be excluded. 

At the time of final payment, the contract time shall be increased in the same proportion as the cost of 

the actually completed quantities bears to the cost of the originally estimated quantities in the proposal. 

Such increase in the contract time shall not consider either cost of work or the extension of contract time 

that has been covered by a change order or supplemental agreement. Charges against the contract time 

will cease as of the date of final acceptance. 

c. When the contract time is a specified completion date, it shall be the date on which all contract 

work shall be substantially complete. 

If the Contractor finds it impossible for reasons beyond his or her control to complete the work within the 

contract time as specified, or as extended in accordance with the provisions of this subsection, the 

Contractor may, at any time prior to the expiration of the contract time as extended, make a written 

request to the Owner for an extension of time setting forth the reasons which the Contractor believes will 

justify the granting of his or her request. Requests for extension of time on calendar day projects, caused 

by inclement weather, shall be supported with National Weather Bureau data showing the actual amount 

of inclement weather exceeded what could normally be expected during the contract period. The 

Contractor’s plea that insufficient time was specified is not a valid reason for extension of time. If the 

supporting documentation justify the work was delayed because of conditions beyond the control and 

without the fault of the Contractor, the Owner may extend the time for completion by a change order that 

adjusts the contract time or completion date. The extended time for completion shall then be in full force 

and effect, the same as though it were the original time for completion. 

80-08 Failure to complete on time. For each calendar day or working day, as specified in the contract, 

that any work remains uncompleted after the contract time (including all extensions and adjustments as 

provided in the subsection 80-07 titled DETERMINATION AND EXTENSION OF CONTRACT TIME 

of this Section) the sum specified in the contract and proposal as liquidated damages will be deducted 

from any money due or to become due the Contractor or his or her surety. Such deducted sums shall not 

be deducted as a penalty but shall be considered as liquidation of a reasonable portion of damages 

including but not limited to additional engineering services that will be incurred by the Owner should the 

Contractor fail to complete the work in the time provided in their contract. 

Refer to Division V, Item A-100 Special Provisions for Airport Construction for time schedules and 

liquidated damages. 
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80-09 Default and termination of contract. The Contractor shall be considered in default of his or her 

contract and such default will be considered as cause for the Owner to terminate the contract for any of 

the following reasons if the Contractor: 

a. Fails to begin the work under the contract within the time specified in the Notice to Proceed, or 

b. Fails to perform the work or fails to provide sufficient workers, equipment and/or materials to 

assure completion of work in accordance with the terms of the contract, or 

c. Performs the work unsuitably or neglects or refuses to remove materials or to perform anew such 

work as may be rejected as unacceptable and unsuitable, or 

d. Discontinues the execution of the work, or 

e. Fails to resume work which has been discontinued within a reasonable time after notice to do so, or 

f. Becomes insolvent or is declared bankrupt, or commits any act of bankruptcy or insolvency, or 

g. Allows any final judgment to stand against the Contractor unsatisfied for a period of 10 days, or 

h. Makes an assignment for the benefit of creditors, or 

i. For any other cause whatsoever, fails to carry on the work in an acceptable manner. 

Should the Engineer consider the Contractor in default of the contract for any reason above, the Engineer 

shall immediately give written notice to the Contractor and the Contractor’s surety as to the reasons for 

considering the Contractor in default and the Owner’s intentions to terminate the contract. 

If the Contractor or surety, within a period of 10 days after such notice, does not proceed in accordance 

therewith, then the Owner will, upon written notification from the Engineer of the facts of such delay, 

neglect, or default and the Contractor’s failure to comply with such notice, have full power and authority 

without violating the contract, to take the execution of the work out of the hands of the Contractor. The 

Owner may appropriate or use any or all materials and equipment that have been mobilized for use in the 

work and are acceptable and may enter into an agreement for the completion of said contract according to 

the terms and provisions thereof, or use such other methods as in the opinion of the Engineer will be 

required for the completion of said contract in an acceptable manner. 

All costs and charges incurred by the Owner, together with the cost of completing the work under 

contract, will be deducted from any monies due or which may become due the Contractor. If such 

expense exceeds the sum which would have been payable under the contract, then the Contractor and the 

surety shall be liable and shall pay to the Owner the amount of such excess. 

80-10 Termination for national emergencies. The Owner shall terminate the contract or portion thereof 

by written notice when the Contractor is prevented from proceeding with the construction contract as a 

direct result of an Executive Order of the President with respect to the execution of war or in the interest 

of national defense. 

When the contract, or any portion thereof, is terminated before completion of all items of work in the 

contract, payment will be made for the actual number of units or items of work completed at the contract 
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price or as mutually agreed for items of work partially completed or not started. No claims or loss of 

anticipated profits shall be considered. 

Reimbursement for organization of the work, and other overhead expenses, (when not otherwise included 

in the contract) and moving equipment and materials to and from the job will be considered, the intent 

being that an equitable settlement will be made with the Contractor. 

Acceptable materials, obtained or ordered by the Contractor for the work and that are not incorporated in 

the work shall, at the option of the Contractor, be purchased from the Contractor at actual cost as shown 

by receipted bills and actual cost records at such points of delivery as may be designated by the Engineer. 

Termination of the contract or a portion thereof shall neither relieve the Contractor of his or her 

responsibilities for the completed work nor shall it relieve his or her surety of its obligation for and 

concerning any just claim arising out of the work performed. 

80-11 Work area, storage area and sequence of operations. The Contractor shall obtain approval from 

the Engineer prior to beginning any work in all areas of the airport. No operating runway, taxiway, or air 

operations area (AOA) shall be crossed, entered, or obstructed while it is operational. The Contractor 

shall plan and coordinate his or her work in such a manner as to ensure safety and a minimum of 

hindrance to flight operations. All Contractor equipment and material stockpiles shall be stored a 

minimum or 300 feet from the centerline of an active runway. No equipment will be allowed to park 

within the approach area of an active runway at any time. No equipment shall be within 300 feet of an 

active runway at any time. 

END OF SECTION 80 
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Section 90 Measurement and Payment 

90-01 Measurement of quantities. All work completed under the contract will be measured by the 

Engineer, or his or her authorized representatives, using United States Customary Units of Measurement 

or the International System of Units. 

The method of measurement and computations to be used in determination of quantities of material 

furnished and of work performed under the contract will be those methods generally recognized as 

conforming to good engineering practice. 

Unless otherwise specified, longitudinal measurements for area computations will be made horizontally, 

and no deductions will be made for individual fixtures (or leave-outs) having an area of 9 square feet (0.8 

square meters) or less. Unless otherwise specified, transverse measurements for area computations will be 

the neat dimensions shown on the plans or ordered in writing by the Engineer. 

Structures will be measured according to neat lines shown on the plans or as altered to fit field conditions. 

Unless otherwise specified, all contract items which are measured by the linear foot such as electrical 

ducts, conduits, pipe culverts, underdrains, and similar items shall be measured parallel to the base or 

foundation upon which such items are placed. 

In computing volumes of excavation the average end area method or other acceptable methods will be 

used. 

The thickness of plates and galvanized sheet used in the manufacture of corrugated metal pipe, metal 

plate pipe culverts and arches, and metal cribbing will be specified and measured in decimal fraction of 

inch. 

The term “ton” will mean the short ton consisting of 2,000 lb (907 km) avoirdupois. All materials that are 

measured or proportioned by weights shall be weighed on accurate, approved scales by competent, 

qualified personnel at locations designed by the Engineer. If material is shipped by rail, the car weight 

may be accepted provided that only the actual weight of material is paid for. However, car weights will 

not be acceptable for material to be passed through mixing plants. Trucks used to haul material being paid 

for by weight shall be weighed empty daily at such times as the Engineer directs, and each truck shall 

bear a plainly legible identification mark. 

Materials to be measured by volume in the hauling vehicle shall be hauled in approved vehicles and 

measured therein at the point of delivery. Vehicles for this purpose may be of any size or type acceptable 

for the materials hauled, provided that the body is of such shape that the actual contents may be readily 

and accurately determined. All vehicles shall be loaded to at least their water level capacity, and all loads 

shall be leveled when the vehicles arrive at the point of delivery. 

When requested by the Contractor and approved by the Engineer in writing, material specified to be 

measured by the cubic yard (cubic meter) may be weighed, and such weights will be converted to cubic 

yards (cubic meters) for payment purposes. Factors for conversion from weight measurement to volume 

measurement will be determined by the Engineer and shall be agreed to by the Contractor before such 

method of measurement of pay quantities is used. 
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Bituminous materials will be measured by the gallon (liter) or ton (kg). When measured by volume, such 

volumes will be measured at 60°F (16°C) or will be corrected to the volume at 60°F (16°C) using ASTM 

D1250 for asphalts or ASTM D633 for tars. 

Net certified scale weights or weights based on certified volumes in the case of rail shipments will be 

used as a basis of measurement, subject to correction when bituminous material has been lost from the car 

or the distributor, wasted, or otherwise not incorporated in the work. 

When bituminous materials are shipped by truck or transport, net certified weights by volume, subject to 

correction for loss or foaming, may be used for computing quantities. 

Cement will be measured by the ton (kg) or hundredweight (km). 

Timber will be measured by the thousand feet board measure (MFBM) actually incorporated in the 

structure. Measurement will be based on nominal widths and thicknesses and the extreme length of each 

piece. 

The term “lump sum” when used as an item of payment will mean complete payment for the work 

described in the contract. 

When a complete structure or structural unit (in effect, “lump sum” work) is specified as the unit of 

measurement, the unit will be construed to include all necessary fittings and accessories. 

Rental of equipment will be measured by time in hours of actual working time and necessary traveling 

time of the equipment within the limits of the work. Special equipment ordered by the Engineer in 

connection with force account work will be measured as agreed in the change order or supplemental 

agreement authorizing such force account work as provided in the subsection 90-05 titled PAYMENT 

FOR EXTRA WORK of this section. 

When standard manufactured items are specified such as fence, wire, plates, rolled shapes, pipe conduit, 

etc., and these items are identified by gauge, unit weight, section dimensions, etc., such identification will 

be considered to be nominal weights or dimensions. Unless more stringently controlled by tolerances in 

cited specifications, manufacturing tolerances established by the industries involved will be accepted. 

Scales for weighing materials which are required to be proportioned or measured and paid for by weight 

shall be furnished, erected, and maintained by the Contractor, or be certified permanently installed 

commercial scales. 

Scales shall be accurate within 1/2% of the correct weight throughout the range of use. The Contractor 

shall have the scales checked under the observation of the inspector before beginning work and at such 

other times as requested. The intervals shall be uniform in spacing throughout the graduated or marked 

length of the beam or dial and shall not exceed one-tenth of 1% of the nominal rated capacity of the scale, 

but not less than 1 pound (454 grams). The use of spring balances will not be permitted. 

Beams, dials, platforms, and other scale equipment shall be so arranged that the operator and the inspector 

can safely and conveniently view them. 
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Scale installations shall have available ten standard 50-pound (2.3 km) weights for testing the weighing 

equipment or suitable weights and devices for other approved equipment. 

Scales must be tested for accuracy and serviced before use at a new site. Platform scales shall be installed 

and maintained with the platform level and rigid bulkheads at each end. 

Scales “overweighing” (indicating more than correct weight) will not be permitted to operate, and all 

materials received subsequent to the last previous correct weighting-accuracy test will be reduced by the 

percentage of error in excess of one-half of 1%. 

In the event inspection reveals the scales have been underweighing (indicating less than correct weight), 

they shall be adjusted, and no additional payment to the Contractor will be allowed for materials 

previously weighed and recorded. 

All costs in connection with furnishing, installing, certifying, testing, and maintaining scales; for 

furnishing check weights and scale house; and for all other items specified in this subsection, for the 

weighing of materials for proportioning or payment, shall be included in the unit contract prices for the 

various items of the project. 

When the estimated quantities for a specific portion of the work are designated as the pay quantities in the 

contract, they shall be the final quantities for which payment for such specific portion of the work will be 

made, unless the dimensions of said portions of the work shown on the plans are revised by the Engineer. 

If revised dimensions result in an increase or decrease in the quantities of such work, the final quantities 

for payment will be revised in the amount represented by the authorized changes in the dimensions. 

90-02 Scope of payment. The Contractor shall receive and accept compensation provided for in the 

contract as full payment for furnishing all materials, for performing all work under the contract in a 

complete and acceptable manner, and for all risk, loss, damage, or expense of whatever character arising 

out of the nature of the work or the execution thereof, subject to the provisions of the subsection 70-18 

titled NO WAIVER OF LEGAL RIGHTS of Section 70. 

When the “basis of payment” subsection of a technical specification requires that the contract price (price 

bid) include compensation for certain work or material essential to the item, this same work or material 

will not also be measured for payment under any other contract item which may appear elsewhere in the 

contract, plans, or specifications. 

90-03 Compensation for altered quantities. When the accepted quantities of work vary from the 

quantities in the proposal, the Contractor shall accept as payment in full, so far as contract items are 

concerned, payment at the original contract price for the accepted quantities of work actually completed 

and accepted. No allowance, except as provided for in the subsection 40-02 titled ALTERATION OF 

WORK AND QUANTITIES of Section 40 will be made for any increased expense, loss of expected 

reimbursement, or loss of anticipated profits suffered or claimed by the Contractor which results directly 

from such alterations or indirectly from his or her unbalanced allocation of overhead and profit among the 

contract items, or from any other cause. 
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90-04 Payment for omitted items. As specified in the subsection 40-03 titled OMITTED ITEMS of 

Section 40, the Engineer shall have the right to omit from the work (order nonperformance) any contract 

item, except major contract items, in the best interest of the Owner. 

Should the Engineer omit or order nonperformance of a contract item or portion of such item from the 

work, the Contractor shall accept payment in full at the contract prices for any work actually completed 

and acceptable prior to the Engineer’s order to omit or non-perform such contract item. 

Acceptable materials ordered by the Contractor or delivered on the work prior to the date of the 

Engineer’s order will be paid for at the actual cost to the Contractor and shall thereupon become the 

property of the Owner. 

In addition to the reimbursement hereinbefore provided, the Contractor shall be reimbursed for all actual 

costs incurred for the purpose of performing the omitted contract item prior to the date of the Engineer’s 

order. Such additional costs incurred by the Contractor must be directly related to the deleted contract 

item and shall be supported by certified statements by the Contractor as to the nature the amount of such 

costs. 

90-05 Payment for extra work. Extra work, performed in accordance with the subsection 40-04 titled 

EXTRA WORK of Section 40, will be paid for at the contract prices or agreed prices specified in the 

change order or supplemental agreement authorizing the extra work.  

90-06 Partial payments. Partial payments will be made to the Contractor at least once each month as the 

work progresses. Said payments will be based upon estimates, prepared by the Engineer, of the value of 

the work performed and materials complete and in place, in accordance with the contract, plans, and 

specifications. Such partial payments may also include the delivered actual cost of those materials 

stockpiled and stored in accordance with the subsection 90-07 titled PAYMENT FOR MATERIALS ON 

HAND of this section. No partial payment will be made when the amount due to the Contractor since the 

last estimate amounts to less than five hundred dollars. 

The Owner may hold retainage from prime Contractors and provide for prompt and regular 

incremental acceptances of portions of the prime contract, pay retainage to prime Contractors based 

on these acceptances, and require a contract clause obligating the prime Contractor to pay all 

retainage owed to the subcontractor for satisfactory completion of the accepted work within 30 

days after the Owner’s payment to the prime Contractor. 

The Contractor is required to pay all subcontractors for satisfactory performance of their contracts 

no later than 30 days after the Contractor has received a partial payment. The Owner must ensure 

prompt and full payment of retainage from the prime Contractor to the subcontractor within 30 

days after the subcontractor’s work is satisfactorily completed. A subcontractor’s work is 

satisfactorily completed when all the tasks called for in the subcontract have been accomplished 

and documented as required by the Owner. When the Owner has made an incremental acceptance 

of a portion of a prime contract, the work of a subcontractor covered by that acceptance is deemed 

to be satisfactorily completed. 

From the total of the amount determined to be payable on a partial payment, 5 percent of such 

total amount will be deducted and retained by the Owner until the final payment is made, except 



 

French Valley Airport                                                               GP-47   FAA General Provisions 

Riverside, California                                                 Section 90, Measurement and Payment 
South Apron Pavement Reconstruction                       Bid Set   

as may be provided (at the Contractor’s option) in the subsection 90-08 titled PAYMENT OF 

WITHHELD FUNDS of this section. The balance 95% of the amount payable, less all previous 

payments, shall be certified for payment. Should the Contractor exercise his or her option, as 

provided in the subsection 90-08 titled PAYMENT OF WITHHELD FUNDS of this section, no 

such percent retainage shall be deducted. 

When at least 95% of the work has been completed, the Engineer shall, at the Owner’s discretion 

and with the consent of the surety, prepare estimates of both the contract value and the cost of the 

remaining work to be done. 

The Owner may retain an amount not less than twice the contract value or estimated cost, 

whichever is greater, of the work remaining to be done. The remainder, less all previous 

payments and deductions, will then be certified for payment to the Contractor. 

It is understood and agreed that the Contractor shall not be entitled to demand or receive partial payment 

based on quantities of work in excess of those provided in the proposal or covered by approved change 

orders or supplemental agreements, except when such excess quantities have been determined by the 

Engineer to be a part of the final quantity for the item of work in question. 

No partial payment shall bind the Owner to the acceptance of any materials or work in place as to quality 

or quantity. All partial payments are subject to correction at the time of final payment as provided in the 

subsection 90-09 titled ACCEPTANCE AND FINAL PAYMENT of this section. 

The Contractor shall deliver to the Owner a complete release of all claims for labor and material arising 

out of this contract before the final payment is made. If any subcontractor or supplier fails to furnish such 

a release in full, the Contractor may furnish a bond or other collateral satisfactory to the Owner to 

indemnify the Owner against any potential lien or other such claim. The bond or collateral shall include 

all costs, expenses, and attorney fees the Owner may be compelled to pay in discharging any such lien or 

claim. 

90-07 Payment for materials on hand. Partial payments may be made to the extent of the delivered cost 

of materials to be incorporated in the work, provided that such materials meet the requirements of the 

contract, plans, and specifications and are delivered to acceptable sites on the airport property or at other 

sites in the vicinity that are acceptable to the Owner. Such delivered costs of stored or stockpiled 

materials may be included in the next partial payment after the following conditions are met: 

a. The material has been stored or stockpiled in a manner acceptable to the Engineer at or on an 

approved site. 

b. The Contractor has furnished the Engineer with acceptable evidence of the quantity and quality of 

such stored or stockpiled materials. 

c. The Contractor has furnished the Engineer with satisfactory evidence that the material and 

transportation costs have been paid. 

d. The Contractor has furnished the Owner legal title (free of liens or encumbrances of any kind) to 

the material so stored or stockpiled. 
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e. The Contractor has furnished the Owner evidence that the material so stored or stockpiled is 

insured against loss by damage to or disappearance of such materials at any time prior to use in the work. 

It is understood and agreed that the transfer of title and the Owner’s payment for such stored or stockpiled 

materials shall in no way relieve the Contractor of his or her responsibility for furnishing and placing such 

materials in accordance with the requirements of the contract, plans, and specifications. 

In no case will the amount of partial payments for materials on hand exceed the contract price for such 

materials or the contract price for the contract item in which the material is intended to be used. 

No partial payment will be made for stored or stockpiled living or perishable plant materials. 

The Contractor shall bear all costs associated with the partial payment of stored or stockpiled materials in 

accordance with the provisions of this subsection. 

90-08 Payment of withheld funds. At the Contractor’s option, if an Owner withholds retainage in 

accordance with the methods described in subsection 90-06 PARTIAL PAYMENTS, the Contractor may 

request that the Owner deposit the retainage into an escrow account. The Owner’s deposit of retainage 

into an escrow account is subject to the following conditions: 

a. The Contractor shall bear all expenses of establishing and maintaining an escrow account and 

escrow agreement acceptable to the Owner. 

b. The Contractor shall deposit to and maintain in such escrow only those securities or bank 

certificates of deposit as are acceptable to the Owner and having a value not less than the retainage that 

would otherwise be withheld from partial payment. 

c. The Contractor shall enter into an escrow agreement satisfactory to the Owner. 

d. The Contractor shall obtain the written consent of the surety to such agreement. 

90-09 Acceptance and final payment. When the contract work has been accepted in accordance with the 

requirements of the subsection 50-15 titled FINAL ACCEPTANCE of Section 50, the Engineer will 

prepare the final estimate of the items of work actually performed. The Contractor shall approve the 

Engineer’s final estimate or advise the Engineer of the Contractor’s objections to the final estimate which 

are based on disputes in measurements or computations of the final quantities to be paid under the 

contract as amended by change order or supplemental agreement. The Contractor and the Engineer shall 

resolve all disputes (if any) in the measurement and computation of final quantities to be paid within 30 

calendar days of the Contractor’s receipt of the Engineer’s final estimate. If, after such 30-day period, a 

dispute still exists, the Contractor may approve the Engineer’s estimate under protest of the quantities in 

dispute, and such disputed quantities shall be considered by the Owner as a claim in accordance with the 

subsection 50-16 titled CLAIMS FOR ADJUSTMENT AND DISPUTES of Section 50. 

After the Contractor has approved, or approved under protest, the Engineer’s final estimate, and after the 

Engineer’s receipt of the project closeout documentation required in subsection 90-11 Project Closeout, 

final payment will be processed based on the entire sum, or the undisputed sum in case of approval under 

protest, determined to be due the Contractor less all previous payments and all amounts to be deducted 
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under the provisions of the contract. All prior partial estimates and payments shall be subject to correction 

in the final estimate and payment. 

If the Contractor has filed a claim for additional compensation under the provisions of the subsection 50-

16 titled CLAIMS FOR ADJUSTMENTS AND DISPUTES of Section 50 or under the provisions of this 

subsection, such claims will be considered by the Owner in accordance with local laws or ordinances. 

Upon final adjudication of such claims, any additional payment determined to be due the Contractor will 

be paid pursuant to a supplemental final estimate. 

90-10 Construction warranty. 

a. In addition to any other warranties in this contract, the Contractor warrants that work performed 

under this contract conforms to the contract requirements and is free of any defect in equipment, material, 

workmanship, or design furnished, or performed by the Contractor or any subcontractor or supplier at any 

tier.  

b. This warranty shall continue for a period of one year from the date of final acceptance of the work. 

If the Owner takes possession of any part of the work before final acceptance, this warranty shall continue 

for a period of one year from the date the Owner takes possession.  However, this will not relieve the 

Contractor from corrective items required by the final acceptance of the project work. 

c. The Contractor shall remedy at the Contractor’s expense any failure to conform, or any defect.  In 

addition, the Contractor shall remedy at the Contractor’s expense any damage to Owner real or personal 

property, when that damage is the result of:  

(1) The Contractor’s failure to conform to contract requirements; or  

(2) Any defect of equipment, material, workmanship, or design furnished by the Contractor.  

d. The Contractor shall restore any work damaged in fulfilling the terms and conditions of this clause. 

The Contractor’s warranty with respect to work repaired or replaced will run for one year from the date of 

repair or replacement. 

e. The Owner will notify the Contractor, in writing, within seven (7) days after the discovery of any 

failure, defect, or damage.  

f. If the Contractor fails to remedy any failure, defect, or damage within 14 days after receipt of 

notice, the Owner shall have the right to replace, repair, or otherwise remedy the failure, defect, or 

damage at the Contractor’s expense.  

g. With respect to all warranties, express or implied, from subcontractors, manufacturers, or suppliers 

for work performed and materials furnished under this contract, the Contractor shall: (1) Obtain all 

warranties that would be given in normal commercial practice; (2) Require all warranties to be executed, 

in writing, for the benefit of the Owner, as directed by the Owner, and (3) Enforce all warranties for the 

benefit of the Owner.  

h. This warranty shall not limit the Owner’s rights with respect to latent defects, gross mistakes, or 

fraud. 
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90-11 Project closeout. Approval of final payment to the Contractor is contingent upon completion and 

submittal of the items listed below. The final payment will not be approved until the Engineer approves 

the Contractor’s final submittal. The Contractor shall:  

a. Provide two (2) copies of all manufacturers warranties specified for materials, equipment, and 

installations.  

b. Provide weekly payroll records (not previously received) from the general Contractor and all 

subcontractors. 

c. Complete final cleanup in accordance with subsection 40-08, FINAL CLEANUP.  

d. Complete all punch list items identified during the Final Inspection.  

e. Provide complete release of all claims for labor and material arising out of the Contract. 

f. Provide a certified statement signed by the subcontractors, indicating actual amounts paid to the 

Disadvantaged Business Enterprise (DBE) subcontractors and/or suppliers associated with the project.  

g. When applicable per state requirements, return copies of sales tax completion forms. 

h. Manufacturer's certifications for all items incorporated in the work. 

i. All required record drawings, as-built drawings or as-constructed drawings. 

j. Project Operation and Maintenance (O&M) Manual. 

k. Security for Construction Warranty. 

l. Equipment commissioning documentation submitted, if required. 

 

 

END OF SECTION 90 
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Section 100 Contractor Quality Control Program 

100-01 General. When the specification requires a Contractor Quality Control Program, the Contractor 

shall establish, provide, and maintain an effective Quality Control Program that details the methods and 

procedures that will be taken to assure that all materials and completed construction required by this 

contract conform to contract plans, technical specifications and other requirements, whether manufactured 

by the Contractor, or procured from subcontractors or vendors. Although guidelines are established and 

certain minimum requirements are specified here and elsewhere in the contract technical specifications, 

the Contractor shall assume full responsibility for accomplishing the stated purpose. 

The intent of this section is to enable the Contractor to establish a necessary level of control that will: 

a. Adequately provide for the production of acceptable quality materials. 

b. Provide sufficient information to assure both the Contractor and the Engineer that the specification 

requirements can be met. 

c. Allow the Contractor as much latitude as possible to develop his or her own standard of control. 

The Contractor shall be prepared to discuss and present, at the preconstruction conference, their 

understanding of the quality control requirements. The Contractor shall not begin any construction or 

production of materials to be incorporated into the completed work until the Quality Control Program has 

been reviewed and accepted by the Engineer. No partial payment will be made for materials subject to 

specific quality control requirements until the Quality Control Program has been reviewed. 

The quality control requirements contained in this section and elsewhere in the contract technical 

specifications are in addition to and separate from the acceptance testing requirements. Acceptance testing 

requirements are the responsibility of the Engineer. 

Paving projects over $500,000 shall have a Quality Control (QC)/Quality Assurance (QA) workshop with 

the Engineer, Contractor, subcontractors, testing laboratories, and Owner’s representative at start of 

construction.  The workshop shall address QC and QA requirements of the project specifications.  The 

Contractor shall coordinate with the Airport and the Engineer on time and location of the QC/QA 

workshop. 

100-02 Description of program. 

a. General description. The Contractor shall establish a Quality Control Program to perform quality 

control inspection and testing of all items of work required by the technical specifications, including those 

performed by subcontractors. This Quality Control Program shall ensure conformance to applicable 

specifications and plans with respect to materials, workmanship, construction, finish, and functional 

performance. The Quality Control Program shall be effective for control of all construction work 

performed under this Contract and shall specifically include surveillance and tests required by the 

technical specifications, in addition to other requirements of this section and any other activities deemed 

necessary by the Contractor to establish an effective level of quality control. 
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b. Quality Control Program. The Contractor shall describe the Quality Control Program in a written 

document that shall be reviewed and approved by the Engineer prior to the start of any production, 

construction, or off-site fabrication. The written Quality Control Program shall be submitted to the 

Engineer for review and approval at least 10 before the start of construction.  The Contractor’s Quality 

Control Plan and Quality Control testing laboratory must be approved in writing by the Engineer prior to 

the Notice to Proceed (NTP). 

The Quality Control Program shall be organized to address, as a minimum, the following items: 

a. Quality control organization 

b. Project progress schedule 

c. Submittals schedule 

d. Inspection requirements 

e. Quality control testing plan 

f. Documentation of quality control activities 

g. Requirements for corrective action when quality control and/or acceptance criteria are not met 

The Contractor is encouraged to add any additional elements to the Quality Control Program that is 

deemed necessary to adequately control all production and/or construction processes required by this 

contract. 

100-03 Quality control organization. The Contractor Quality Control Program shall be implemented by 

the establishment of a separate quality control organization. An organizational chart shall be developed to 

show all quality control personnel and how these personnel integrate with other management/production 

and construction functions and personnel. 

The organizational chart shall identify all quality control staff by name and function, and shall indicate 

the total staff required to implement all elements of the Quality Control Program, including inspection 

and testing for each item of work. If necessary, different technicians can be used for specific inspection 

and testing functions for different items of work. If an outside organization or independent testing 

laboratory is used for implementation of all or part of the Quality Control Program, the personnel 

assigned shall be subject to the qualification requirements of paragraph 100-03a and 100-03b. The 

organizational chart shall indicate which personnel are Contractor employees and which are provided by 

an outside organization. 

The quality control organization shall, as a minimum, consist of the following personnel: 

a. Program Administrator. The Program Administrator shall be a full-time employee of the 

Contractor, or a consultant engaged by the Contractor. The Program Administrator shall have a minimum 

of five (5) years of experience in airport and/or highway construction and shall have had prior quality 

control experience on a project of comparable size and scope as the contract. 
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Additional qualifications for the Program Administrator shall include at least one of the following 

requirements: 

(1) Professional Engineer with one (1) year of airport paving experience. 

(2) Engineer-in-training with two (2) years of airport paving experience. 

(3) An individual with three (3) years of highway and/or airport paving experience, with a 

Bachelor of Science Degree in Civil Engineering, Civil Engineering Technology or Construction. 

(4) Construction materials technician certified at Level III by the National Institute for 

Certification in Engineering Technologies (NICET). 

(5) Highway materials technician certified at Level III by NICET. 

(6) Highway construction technician certified at Level III by NICET. 

(7) A NICET certified engineering technician in Civil Engineering Technology with five (5) 

years of highway and/or airport paving experience. 

The Program Administrator shall have full authority to institute any and all actions necessary for the 

successful implementation of the Quality Control Program to ensure compliance with the contract plans 

and technical specifications. The Program Administrator shall report directly to a responsible officer of 

the construction firm. The Program Administrator may supervise the Quality Control Program on more 

than one project provided that person can be at the job site within two (2) hours after being notified of a 

problem. 

b. Quality control technicians. A sufficient number of quality control technicians necessary to 

adequately implement the Quality Control Program shall be provided. These personnel shall be either 

Engineers, engineering technicians, or experienced craftsman with qualifications in the appropriate field 

equivalent to NICET Level II or higher construction materials technician or highway construction 

technician and shall have a minimum of two (2) years of experience in their area of expertise.  

The quality control technicians shall report directly to the Program Administrator and shall perform 

the following functions: 

(1) Inspection of all materials, construction, plant, and equipment for conformance to the 

technical specifications, and as required by subsection 100-06. 

(2) Performance of all quality control tests as required by the technical specifications and 

subsection 100-07. 

(3) Performance of density tests for the Engineer when required by the technical specifications.   

Certification at an equivalent level, by a state or nationally recognized organization will be acceptable 

in lieu of NICET certification. 

c. Staffing levels. The Contractor shall provide sufficient qualified quality control personnel to 

monitor each work activity at all times. Where material is being produced in a plant for incorporation into 
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the work, separate plant and field technicians shall be provided at each plant and field placement location. 

The scheduling and coordinating of all inspection and testing must match the type and pace of work 

activity. The Quality Control Program shall state where different technicians will be required for different 

work elements. 

100-04 Project progress schedule. The Contractor shall submit a coordinated construction schedule for 

all work activities. The schedule shall be prepared as a network diagram in Critical Path Method (CPM), 

Program Evaluation and Review Technique (PERT), or other format, or as otherwise specified in the 

contract. As a minimum, it shall provide information on the sequence of work activities, milestone dates, 

and activity duration. 

The Contractor shall maintain the work schedule and provide an update and analysis of the progress 

schedule on a twice monthly basis, or as otherwise specified in the contract. Submission of the work 

schedule shall not relieve the Contractor of overall responsibility for scheduling, sequencing, and 

coordinating all work to comply with the requirements of the contract. 

100-05 Submittals schedule. The Contractor shall submit a detailed listing of all submittals (for example, 

mix designs, material certifications) and shop drawings required by the technical specifications. The 

listing can be developed in a spreadsheet format and shall include: 

a. Specification item number 

b. Item description 

c. Description of submittal 

d. Specification paragraph requiring submittal 

e. Scheduled date of submittal 

100-06 Inspection requirements. Quality control inspection functions shall be organized to provide 

inspections for all definable features of work, as detailed below. All inspections shall be documented by 

the Contractor as specified by subsection 100-07. 

Inspections shall be performed daily to ensure continuing compliance with contract requirements until 

completion of the particular feature of work. These shall include the following minimum requirements: 

a. During plant operation for material production, quality control test results and periodic inspections 

shall be used to ensure the quality of aggregates and other mix components, and to adjust and control mix 

proportioning to meet the approved mix design and other requirements of the technical specifications. All 

equipment used in proportioning and mixing shall be inspected to ensure its proper operating condition. 

The Quality Control Program shall detail how these and other quality control functions will be 

accomplished and used. 

b. During field operations, quality control test results and periodic inspections shall be used to ensure 

the quality of all materials and workmanship. All equipment used in placing, finishing, and compacting 

shall be inspected to ensure its proper operating condition and to ensure that all such operations are in 

conformance to the technical specifications and are within the plan dimensions, lines, grades, and 
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tolerances specified. The Program shall document how these and other quality control functions will be 

accomplished and used. 

100-07 Quality control testing plan. As a part of the overall Quality Control Program, the Contractor 

shall implement a quality control testing plan, as required by the technical specifications. The testing plan 

shall include the minimum tests and test frequencies required by each technical specification Item, as well 

as any additional quality control tests that the Contractor deems necessary to adequately control 

production and/or construction processes. 

The testing plan can be developed in a spreadsheet fashion and shall, as a minimum, include the 

following: 

a. Specification item number (for example, P-401) 

b. Item description (for example, Plant Mix Bituminous Pavements) 

c. Test type (for example, gradation, grade, asphalt content) 

d. Test standard (for example, ASTM or American Association of State Highway and Transportation 

Officials (AASHTO) test number, as applicable) 

e. Test frequency (for example, as required by technical specifications or minimum frequency when 

requirements are not stated) 

f. Responsibility (for example, plant technician) 

g. Control requirements (for example, target, permissible deviations) 

The testing plan shall contain a statistically-based procedure of random sampling for acquiring test 

samples in accordance with ASTM D3665. The Engineer shall be provided the opportunity to witness 

quality control sampling and testing. 

All quality control test results shall be documented by the Contractor as required by subsection 100-08. 

100-08 Documentation. The Contractor shall maintain current quality control records of all inspections 

and tests performed. These records shall include factual evidence that the required inspections or tests 

have been performed, including type and number of inspections or tests involved; results of inspections or 

tests; nature of defects, deviations, causes for rejection, etc.; proposed remedial action; and corrective 

actions taken. 

These records must cover both conforming and defective or deficient features, and must include a 

statement that all supplies and materials incorporated in the work are in full compliance with the terms of 

the contract. Legible copies of these records shall be furnished to the Engineer daily. The records shall 

cover all work placed subsequent to the previously furnished records and shall be verified and signed by 

the Contractor’s Program Administrator. 

Specific Contractor quality control records required for the contract shall include, but are not necessarily 

limited to, the following records: 

1135dme
Typewritten Text
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a. Daily inspection reports. Each Contractor quality control technician shall maintain a daily log of 

all inspections performed for both Contractor and subcontractor operations. These technician’s daily 

reports shall provide factual evidence that continuous quality control inspections have been performed 

and shall, as a minimum, include the following: 

(1) Technical specification item number and description 

(2) Compliance with approved submittals 

(3) Proper storage of materials and equipment 

(4) Proper operation of all equipment 

(5) Adherence to plans and technical specifications 

(6) Review of quality control tests 

(7) Safety inspection. 

The daily inspection reports shall identify inspections conducted, results of inspections, location and 

nature of defects found, causes for rejection, and remedial or corrective actions taken or proposed. 

The daily inspection reports shall be signed by the responsible quality control technician and the Program 

Administrator. The Engineer shall be provided at least one copy of each daily inspection report on the 

work day following the day of record. 

b. Daily test reports. The Contractor shall be responsible for establishing a system that will record 

all quality control test results. Daily test reports shall document the following information: 

(1) Technical specification item number and description 

(2) Test designation 

(3) Location 

(4) Date of test 

(5) Control requirements 

(6) Test results 

(7) Causes for rejection 

(8) Recommended remedial actions 

(9) Retests 

Test results from each day’s work period shall be submitted to the Engineer prior to the start of the next 

day’s work period. When required by the technical specifications, the Contractor shall maintain statistical 

quality control charts. The daily test reports shall be signed by the responsible quality control technician 

and the Program Administrator. 

100-09 Corrective action requirements. The Quality Control Program shall indicate the appropriate 

action to be taken when a process is deemed, or believed, to be out of control (out of tolerance) and detail 
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what action will be taken to bring the process into control. The requirements for corrective action shall 

include both general requirements for operation of the Quality Control Program as a whole, and for 

individual items of work contained in the technical specifications. 

The Quality Control Program shall detail how the results of quality control inspections and tests will be 

used for determining the need for corrective action and shall contain clear sets of rules to gauge when a 

process is out of control and the type of correction to be taken to regain process control. 

When applicable or required by the technical specifications, the Contractor shall establish and use 

statistical quality control charts for individual quality control tests. The requirements for corrective action 

shall be linked to the control charts. 

100-10 Surveillance by the Engineer. All items of material and equipment shall be subject to 

surveillance by the Engineer at the point of production, manufacture or shipment to determine if the 

Contractor, producer, manufacturer or shipper maintains an adequate quality control system in 

conformance with the requirements detailed here and the applicable technical specifications and plans. In 

addition, all items of materials, equipment and work in place shall be subject to surveillance by the 

Engineer at the site for the same purpose. 

Surveillance by the Engineer does not relieve the Contractor of performing quality control inspections of 

either on-site or off-site Contractor’s or subcontractor’s work. 

100-11 Noncompliance. 

a. The Engineer will notify the Contractor of any noncompliance with any of the foregoing 

requirements. The Contractor shall, after receipt of such notice, immediately take corrective action. Any 

notice, when delivered by the Engineer or his or her authorized representative to the Contractor or his or 

her authorized representative at the site of the work, shall be considered sufficient notice. 

b. In cases where quality control activities do not comply with either the Contractor Quality Control 

Program or the contract provisions, or where the Contractor fails to properly operate and maintain an 

effective Quality Control Program, as determined by the Engineer, the Engineer may: 

(1) Order the Contractor to replace ineffective or unqualified quality control personnel or 

subcontractors. 

(2) Order the Contractor to stop operations until appropriate corrective actions are taken. 

END OF SECTION 100 
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Section 105 Mobilization 

 

SEE DIVISION V, ITEM A-100 MOBILIZATION  

 

END OF SECTION 105 
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Section 110 Method of Estimating Percentage of Material Within Specification Limits (PWL) 

 

110-01 General. When the specifications provide for acceptance of material based on the method of 

estimating percentage of material within specification limits (PWL), the PWL will be determined in 

accordance with this section. All test results for a lot will be analyzed statistically to determine the total 

estimated percent of the lot that is within specification limits. The PWL is computed using the sample 

average (X) and sample standard deviation (Sn) of the specified number (n) of sublots for the lot and the 

specification tolerance limits, L for lower and U for upper, for the particular acceptance parameter. From 

these values, the respective Quality index, QL for Lower Quality Index and/or QU for Upper Quality Index, is 

computed and the PWL for the lot for the specified n is determined from Table 1. All specification limits 

specified in the technical sections shall be absolute values. Test results used in the calculations shall be to the 

significant figure given in the test procedure. 

There is some degree of uncertainty (risk) in the measurement for acceptance because only a small fraction 

of production material (the population) is sampled and tested. This uncertainty exists because all portions of 

the production material have the same probability to be randomly sampled. The Contractor’s risk is the 

probability that material produced at the acceptable quality level is rejected or subjected to a pay adjustment. 

The Owner’s risk is the probability that material produced at the rejectable quality level is accepted. 

It is the intent of this section to inform the Contractor that, in order to consistently offset the Contractor’s risk 

for material evaluated, production quality (using population average and population standard deviation) must 

be maintained at the acceptable quality specified or higher. In all cases, it is the responsibility of the 

Contractor to produce at quality levels that will meet the specified acceptance criteria when sampled and 

tested at the frequencies specified. 

110-02 Method for computing PWL. The computational sequence for computing PWL is as follows: 

a. Divide the lot into n sublots in accordance with the acceptance requirements of the specification. 

b. Locate the random sampling position within the sublot in accordance with the requirements of the 

specification. 

c. Make a measurement at each location, or take a test portion and make the measurement on the test 

portion in accordance with the testing requirements of the specification. 

d. Find the sample average (X) for all sublot values within the lot by using the following formula: 

X = (x1 + x2 + x3 + . . .xn) / n 

Where: X = Sample average of all sublot values within a lot 

x1, x2 = Individual sublot values 

n = Number of sublots 

e. Find the sample standard deviation (Sn) by use of the following formula: 

Sn = [(d1
2 + d2

2 + d3
2 + . . .dn

2)/(n-1)]1/2 

Where: Sn = Sample standard deviation of the number of sublot values in the set 

d1, d2 = Deviations of the individual sublot values x1, x2, … from the average value X 

that is: d1 = (x1 - X), d2 = (x2 - X) … dn = (xn - X) 

n = Number of sublots 

f. For single sided specification limits (that is, L only), compute the Lower Quality Index QL by use of 

the following formula: 
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QL = (X - L) / Sn 

Where: L = specification lower tolerance limit 

Estimate the percentage of material within limits (PWL) by entering Table 1 with QL, using the 

column appropriate to the total number (n) of measurements. If the value of QL falls between values shown 

on the table, use the next higher value of PWL. 

g. For double-sided specification limits (that is, L and U), compute the Quality Indexes QL and QU by use 

of the following formulas: 

QL = (X - L) / Sn 

and 

QU = (U - X) / Sn 

Where: L and U = specification lower and upper tolerance limits 

Estimate the percentage of material between the lower (L) and upper (U) tolerance limits (PWL) by 

entering Table 1 separately with QL and QU, using the column appropriate to the total number (n) of 

measurements, and determining the percent of material above PL and percent of material below PU for each 

tolerance limit. If the values of QL fall between values shown on the table, use the next higher value of PL or 

PU. Determine the PWL by use of the following formula: 

PWL = (PU + PL) - 100 

Where: PL = percent within lower specification limit 

 PU = percent within upper specification limit 

EXAMPLE OF PWL CALCULATION 

Project: Example Project 

Test Item: Item P-401, Lot A. 

A. PWL Determination for Mat Density. 

1. Density of four random cores taken from Lot A. 

A-1 = 96.60 

A-2 = 97.55 

A-3 = 99.30 

A-4 = 98.35 

n = 4 

2. Calculate average density for the lot. 

X = (x1 + x2 + x3 + . . .xn) / n 

X = (96.60 + 97.55 + 99.30 + 98.35) / 4 

X = 97.95% density 

3. Calculate the standard deviation for the lot. 

Sn = [((96.60 - 97.95)2 + (97.55 - 97.95)2 +(99.30 -97.95)2 + (98.35 -97.95)2)) / (4 - 1)]1/2 

Sn = [(1.82 + 0.16 + 1.82 + 0.16) / 3]1/2 

Sn = 1.15 

4. Calculate the Lower Quality Index QL for the lot. (L=96.3) 

QL = (X -L) / Sn 
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QL = (97.95 - 96.30) / 1.15 

QL = 1.4348 

5. Determine PWL by entering Table 1 with QL= 1.44 and n= 4. 

PWL = 98 

B. PWL Determination for Air Voids. 

1. Air Voids of four random samples taken from Lot A. 

A-1 = 5.00 

A-2 = 3.74 

A-3 = 2.30 

A-4 = 3.25 

2. Calculate the average air voids for the lot. 

X = (x1 + x2 + x3 . . .n) / n 

X = (5.00 + 3.74 + 2.30 + 3.25) / 4 

X = 3.57% 

3. Calculate the standard deviation Sn for the lot. 

Sn = [((3.57 - 5.00)2 + (3.57 - 3.74)2 + (3.57 - 2.30)2 + (3.57 -3.25)2) / (4 - 1)]1/2 

Sn = [(2.04 + 0.03 + 1.62 + 0.10) / 3]1/2 

Sn = 1.12 

4. Calculate the Lower Quality Index QL for the lot. (L= 2.0) 

QL = (X - L) / Sn 

QL = (3.57 - 2.00) / 1.12 

QL = 1.3992 

5. Determine PL by entering Table 1 with QL = 1.41 and n = 4. 

PL = 97 

6. Calculate the Upper Quality Index QU for the lot. (U= 5.0) 

QU = (U - X) / Sn 

QU = (5.00 - 3.57) / 1.12 

QU = 1.2702 

7. Determine PU by entering Table 1 with QU = 1.29 and n = 4. 

PU = 93 

8. Calculate Air Voids PWL 

PWL = (PL + PU) - 100 

PWL = (97 + 93) - 100 = 90 

EXAMPLE OF OUTLIER CALCULATION (REFERENCE ASTM E178) 

Project: Example Project 

Test Item: Item P-401, Lot A. 

A. Outlier Determination for Mat Density. 
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1. Density of four random cores taken from Lot A arranged in descending order. 

A-3 = 99.30 

A-4 = 98.35 

A-2 = 97.55 

A-1 = 96.60 

2. Use n=4 and upper 5% significance level of to find the critical value for test criterion = 1.463. 

3. Use average density, standard deviation, and test criterion value to evaluate density measurements. 

a. For measurements greater than the average: 

 If (measurement - average)/(standard deviation) is less than test criterion, 

 then the measurement is not considered an outlier 

For A-3, check if (99.30 - 97.95) / 1.15 is greater than 1.463. 

 Since 1.174 is less than 1.463, the value is not an outlier. 

b. For measurements less than the average: 

 If (average - measurement)/(standard deviation) is less than test criterion, 

 then the measurement is not considered an outlier. 

For A-1, check if (97.95 - 96.60) / 1.15 is greater than 1.463. 

 Since 1.435 is less than 1.463, the value is not an outlier. 

Note: In this example, a measurement would be considered an outlier if the density were: 

Greater than (97.95 + 1.463 × 1.15) = 99.63% 

OR 

less than (97.95 - 1.463 × 1.15) = 96.27%. 
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Table 1. Table for Estimating Percent of Lot Within Limits (PWL) 

Percent Within 

Limits 

(PL and PU) 

Positive Values of Q (QL and QU) 

n=3 n=4 n=5 n=6 n=7 n=8 n=9 n=10 

99 1.1541 1.4700 1.6714 1.8008 1.8888 1.9520 1.9994 2.0362 

98 1.1524 1.4400 1.6016 1.6982 1.7612 1.8053 1.8379 1.8630 

97 1.1496 1.4100 1.5427 1.6181 1.6661 1.6993 1.7235 1.7420 

96 1.1456 1.3800 1.4897 1.5497 1.5871 1.6127 1.6313 1.6454 

95 1.1405 1.3500 1.4407 1.4887 1.5181 1.5381 1.5525 1.5635 

94 1.1342 1.3200 1.3946 1.4329 1.4561 1.4717 1.4829 1.4914 

93 1.1269 1.2900 1.3508 1.3810 1.3991 1.4112 1.4199 1.4265 

92 1.1184 1.2600 1.3088 1.3323 1.3461 1.3554 1.3620 1.3670 

91 1.1089 1.2300 1.2683 1.2860 1.2964 1.3032 1.3081 1.3118 

90 1.0982 1.2000 1.2290 1.2419 1.2492 1.2541 1.2576 1.2602 

89 1.0864 1.1700 1.1909 1.1995 1.2043 1.2075 1.2098 1.2115 

88 1.0736 1.1400 1.1537 1.1587 1.1613 1.1630 1.1643 1.1653 

87 1.0597 1.1100 1.1173 1.1192 1.1199 1.1204 1.1208 1.1212 

86 1.0448 1.0800 1.0817 1.0808 1.0800 1.0794 1.0791 1.0789 

85 1.0288 1.0500 1.0467 1.0435 1.0413 1.0399 1.0389 1.0382 

84 1.0119 1.0200 1.0124 1.0071 1.0037 1.0015 1.0000 0.9990 

83 0.9939 0.9900 0.9785 0.9715 0.9671 0.9643 0.9624 0.9610 

82 0.9749 0.9600 0.9452 0.9367 0.9315 0.9281 0.9258 0.9241 

81 0.9550 0.9300 0.9123 0.9025 0.8966 0.8928 0.8901 0.8882 

80 0.9342 0.9000 0.8799 0.8690 0.8625 0.8583 0.8554 0.8533 

79 0.9124 0.8700 0.8478 0.8360 0.8291 0.8245 0.8214 0.8192 

78 0.8897 0.8400 0.8160 0.8036 0.7962 0.7915 0.7882 0.7858 

77 0.8662 0.8100 0.7846 0.7716 0.7640 0.7590 0.7556 0.7531 

76 0.8417 0.7800 0.7535 0.7401 0.7322 0.7271 0.7236 0.7211 

75 0.8165 0.7500 0.7226 0.7089 0.7009 0.6958 0.6922 0.6896 

74 0.7904 0.7200 0.6921 0.6781 0.6701 0.6649 0.6613 0.6587 

73 0.7636 0.6900 0.6617 0.6477 0.6396 0.6344 0.6308 0.6282 

72 0.7360 0.6600 0.6316 0.6176 0.6095 0.6044 0.6008 0.5982 

71 0.7077 0.6300 0.6016 0.5878 0.5798 0.5747 0.5712 0.5686 

70 0.6787 0.6000 0.5719 0.5582 0.5504 0.5454 0.5419 0.5394 

69 0.6490 0.5700 0.5423 0.5290 0.5213 0.5164 0.5130 0.5105 

68 0.6187 0.5400 0.5129 0.4999 0.4924 0.4877 0.4844 0.4820 

67 0.5878 0.5100 0.4836 0.4710 0.4638 0.4592 0.4560 0.4537 

66 0.5563 0.4800 0.4545 0.4424 0.4355 0.4310 0.4280 0.4257 

65 0.5242 0.4500 0.4255 0.4139 0.4073 0.4030 0.4001 0.3980 

64 0.4916 0.4200 0.3967 0.3856 0.3793 0.3753 0.3725 0.3705 

63 0.4586 0.3900 0.3679 0.3575 0.3515 0.3477 0.3451 0.3432 

62 0.4251 0.3600 0.3392 0.3295 0.3239 0.3203 0.3179 0.3161 

61 0.3911 0.3300 0.3107 0.3016 0.2964 0.2931 0.2908 0.2892 

60 0.3568 0.3000 0.2822 0.2738 0.2691 0.2660 0.2639 0.2624 

59 0.3222 0.2700 0.2537 0.2461 0.2418 0.2391 0.2372 0.2358 

58 0.2872 0.2400 0.2254 0.2186 0.2147 0.2122 0.2105 0.2093 

57 0.2519 0.2100 0.1971 0.1911 0.1877 0.1855 0.1840 0.1829 

56 0.2164 0.1800 0.1688 0.1636 0.1607 0.1588 0.1575 0.1566 

55 0.1806 0.1500 0.1406 0.1363 0.1338 0.1322 0.1312 0.1304 

54 0.1447 0.1200 0.1125 0.1090 0.1070 0.1057 0.1049 0.1042 

53 0.1087 0.0900 0.0843 0.0817 0.0802 0.0793 0.0786 0.0781 

52 0.0725 0.0600 0.0562 0.0544 0.0534 0.0528 0.0524 0.0521 

51 0.0363 0.0300 0.0281 0.0272 0.0267 0.0264 0.0262 0.0260 

50 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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Percent Within 

Limits 

(PL and PU) 

Positive Values of Q (QL and QU) 

n=3 n=4 n=5 n=6 n=7 n=8 n=9 n=10 

ercent Within 

Limits 

(PL and PU) 

Negative Values of Q (QL and QU) 

n=3 n=4 n=5 n=6 n=7 n=8 n=9 n=10 

49 -0.0363 -0.0300 -0.0281 -0.0272 -0.0267 -0.0264 -0.0262 -0.0260 

48 -0.0725 -0.0600 -0.0562 -0.0544 -0.0534 -0.0528 -0.0524 -0.0521 

47 -0.1087 -0.0900 -0.0843 -0.0817 -0.0802 -0.0793 -0.0786 -0.0781 

46 -0.1447 -0.1200 -0.1125 -0.1090 -0.1070 -0.1057 -0.1049 -0.1042 

45 -0.1806 -0.1500 -0.1406 -0.1363 -0.1338 -0.1322 -0.1312 -0.1304 

44 -0.2164 -0.1800 -0.1688 -0.1636 -0.1607 -0.1588 -0.1575 -0.1566 

43 -0.2519 -0.2100 -0.1971 -0.1911 -0.1877 -0.1855 -0.1840 -0.1829 

42 -0.2872 -0.2400 -0.2254 -0.2186 -0.2147 -0.2122 -0.2105 -0.2093 

41 -0.3222 -0.2700 -0.2537 -0.2461 -0.2418 -0.2391 -0.2372 -0.2358 

40 -0.3568 -0.3000 -0.2822 -0.2738 -0.2691 -0.2660 -0.2639 -0.2624 

39 -0.3911 -0.3300 -0.3107 -0.3016 -0.2964 -0.2931 -0.2908 -0.2892 

38 -0.4251 -0.3600 -0.3392 -0.3295 -0.3239 -0.3203 -0.3179 -0.3161 

37 -0.4586 -0.3900 -0.3679 -0.3575 -0.3515 -0.3477 -0.3451 -0.3432 

36 -0.4916 -0.4200 -0.3967 -0.3856 -0.3793 -0.3753 -0.3725 -0.3705 

35 -0.5242 -0.4500 -0.4255 -0.4139 -0.4073 -0.4030 -0.4001 -0.3980 

34 -0.5563 -0.4800 -0.4545 -0.4424 -0.4355 -0.4310 -0.4280 -0.4257 

33 -0.5878 -0.5100 -0.4836 -0.4710 -0.4638 -0.4592 -0.4560 -0.4537 

32 -0.6187 -0.5400 -0.5129 -0.4999 -0.4924 -0.4877 -0.4844 -0.4820 

31 -0.6490 -0.5700 -0.5423 -0.5290 -0.5213 -0.5164 -0.5130 -0.5105 

30 -0.6787 -0.6000 -0.5719 -0.5582 -0.5504 -0.5454 -0.5419 -0.5394 

29 -0.7077 -0.6300 -0.6016 -0.5878 -0.5798 -0.5747 -0.5712 -0.5686 

28 -0.7360 -0.6600 -0.6316 -0.6176 -0.6095 -0.6044 -0.6008 -0.5982 

27 -0.7636 -0.6900 -0.6617 -0.6477 -0.6396 -0.6344 -0.6308 -0.6282 

26 -0.7904 -0.7200 -0.6921 -0.6781 -0.6701 -0.6649 -0.6613 -0.6587 

25 -0.8165 -0.7500 -0.7226 -0.7089 -0.7009 -0.6958 -0.6922 -0.6896 

24 -0.8417 -0.7800 -0.7535 -0.7401 -0.7322 -0.7271 -0.7236 -0.7211 

23 -0.8662 -0.8100 -0.7846 -0.7716 -0.7640 -0.7590 -0.7556 -0.7531 

22 -0.8897 -0.8400 -0.8160 -0.8036 -0.7962 -0.7915 -0.7882 -0.7858 

21 -0.9124 -0.8700 -0.8478 -0.8360 -0.8291 -0.8245 -0.8214 -0.8192 

20 -0.9342 -0.9000 -0.8799 -0.8690 -0.8625 -0.8583 -0.8554 -0.8533 

19 -0.9550 -0.9300 -0.9123 -0.9025 -0.8966 -0.8928 -0.8901 -0.8882 

18 -0.9749 -0.9600 -0.9452 -0.9367 -0.9315 -0.9281 -0.9258 -0.9241 

17 -0.9939 -0.9900 -0.9785 -0.9715 -0.9671 -0.9643 -0.9624 -0.9610 

16 -1.0119 -1.0200 -1.0124 -1.0071 -1.0037 -1.0015 -1.0000 -0.9990 

15 -1.0288 -1.0500 -1.0467 -1.0435 -1.0413 -1.0399 -1.0389 -1.0382 

14 -1.0448 -1.0800 -1.0817 -1.0808 -1.0800 -1.0794 -1.0791 -1.0789 

13 -1.0597 -1.1100 -1.1173 -1.1192 -1.1199 -1.1204 -1.1208 -1.1212 

12 -1.0736 -1.1400 -1.1537 -1.1587 -1.1613 -1.1630 -1.1643 -1.1653 

11 -1.0864 -1.1700 -1.1909 -1.1995 -1.2043 -1.2075 -1.2098 -1.2115 

10 -1.0982 -1.2000 -1.2290 -1.2419 -1.2492 -1.2541 -1.2576 -1.2602 

9 -1.1089 -1.2300 -1.2683 -1.2860 -1.2964 -1.3032 -1.3081 -1.3118 

8 -1.1184 -1.2600 -1.3088 -1.3323 -1.3461 -1.3554 -1.3620 -1.3670 

7 -1.1269 -1.2900 -1.3508 -1.3810 -1.3991 -1.4112 -1.4199 -1.4265 

6 -1.1342 -1.3200 -1.3946 -1.4329 -1.4561 -1.4717 -1.4829 -1.4914 

5 -1.1405 -1.3500 -1.4407 -1.4887 -1.5181 -1.5381 -1.5525 -1.5635 

4 -1.1456 -1.3800 -1.4897 -1.5497 -1.5871 -1.6127 -1.6313 -1.6454 

3 -1.1496 -1.4100 -1.5427 -1.6181 -1.6661 -1.6993 -1.7235 -1.7420 

2 -1.1524 -1.4400 -1.6016 -1.6982 -1.7612 -1.8053 -1.8379 -1.8630 

1 -1.1541 -1.4700 -1.6714 -1.8008 -1.8888 -1.9520 -1.9994 -2.0362 

 



DIVISION IV 
 

Special Provisions for Airport Construction  
 

(See Division V, Section A-100 Miscellaneous for Airport Construction)



DIVISION V 
 

Technical Specifications 
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Riverside County, California  Item A-100, Special Provisions for Airport Construction 

South Apron Rehabilitation    Bid Set 

Technical Specifications 

 

Section A-100, Miscellaneous Provisions for Airport Construction 

 

100-1 Overview.  This Section provides for construction safety in an Airport environment; limitations 

on construction operations; minimum requirements for construction management and scheduling; and site 

specific information pertaining to potential impacts on construction activities.  Unless otherwise noted, all 

costs associated with related work shall be included in the Contract pay item for Airfield Safety and 

Traffic Control. 

 

100-2 Construction Safety and Phasing Plan (CSPP).  The Contractor shall comply with the Project 

specific CSPP included as Appendix 1 at the end of the Project Specifications.  Included as part of the 

requirements of the CSPP is the Safety Plan Compliance Document (SPCD) that must be completed, by 

the Contractor, and submitted for approval before Notice to Proceed with Construction is given.  

 

100-3 Construction and Submittal Schedule.  A construction schedule shall be submitted to the 

Engineer by the Contractor within ten (10) working days of the Notice of Award of contract.  The 

schedule shall be presented before the preconstruction meeting and once accepted, updated and presented 

for each weekly Project construction meeting.  A County-approved schedule will be required prior to 

issuing a Notice to Proceed with construction. 

 

The Construction Schedule shall be a Critical Path Method type. Schedule shall indicate complete 

sequence of each construction activity, indicating a time bar for each major category or unit of work to be 

performed.  Work shall be properly sequenced and indicate work being fully completed within the 

scheduled time of completion or substantial completion at the County’s desecration. 

 

Format of construction progress schedule shall be horizontal bar chart type with separate bar representing 

each major category of work.  Arrangement of major work categories shall be reflective of the Project bid 

schedule items. 

 

Schedule shall be coordinated by the primary Contractor, with all other Contractors, subcontractors and 

material suppliers prior to submission.  Primary Contractor shall automatically update schedule for each 

weekly construction meeting or whenever there is a significant change in progress, whether in a particular 

phase or total job progress. 

 

The submittal schedule shall incorporate Construction Management Plan listed submittals, contractor 

provided product data, and material sample submissions.  Schedule shall indicate preparation time, 

approval time, resubmissions, fabrications, delivery dates and installation time. 

 

100-4 Lines and Grades.  The Contractor shall provide construction and layout staking for the Engineer 

to review and confirm prior to work being started.  The Engineer will be given 48 hours' notice of 

pavement marking and electrical facility layout so it may be checked.  
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100-5 Record Drawings.  The Contractor shall maintain Record Drawings of all work continuously as 

the job progresses.  A separate set of prints, for this purpose only, shall be kept at the job site at all times.  

It shall be required that these Drawings be up to date and be reviewed by the field inspector at the time 

each progress bill is submitted.  All deviations from the Project Drawings, exact locations and sizes of all 

utilities, mechanical and electrical lines, equipment details, and all stub outs and connections for future 

expansion shall be incorporated.  Documentation of Record Drawings shall be included in other items of 

work and no separate payment will be made. 

 

100-6 Material Testing and Retesting.  All Quality Control testing shall be performed by the 

Contractor; all acceptance testing will be performed by the Engineer as necessary.  The Quality Control 

Testing shall include but is not limited to 

1. Compaction testing for soils, aggregates, and pavements prior to acceptance testing of cores by 

Engineer.  The Contractor is allotted one acceptance test per area per material per lot.  In 

the event the acceptance tests do not pass and the Engineer is required to retest the area, the cost 

for each retest shall be borne by the Contractor.   

2. All Hot Mix Asphalt and Portland cement concrete mix designs and other conformance testing 

required in the technical specifications. 

All prequalification testing required by the technical specifications and as described in the 

Construction Management Plan. 

 

100-7  Schedule of Values.  Refer to the Instructions to Bidders in Division I of these Specifications. 

 

100-8 Time Limitations.  The overall time of completion for the project is 100 working days. Should 

the time schedule for any phase or element of this project not be met, liquidated damages will be assessed.  

Contract time is divided as follows: 

A. Mobilization.  Notice to Proceed with Mobilization will be given shortly after award of Contract.  

All work included in Mobilization shall be completed within 20 working days.  No work shall be 

conducted that in any way restricts Airport operations. 

B. Construction.  Notice to Proceed with construction will be issued at the County’s discretion after 

completion of Mobilization. All work included in the Base Bid of the Construction Element shall 

be completed within 80 working days. (Only the pavement shown on the Plans may be closed 

during each phase of construction.)  

 

100-9 Liquidated Damages. If the approved time limitation for any phase of work not be met, 

liquidated damages of $1,500.00 per calendar day will be assessed.  The County, at its own discretion, 

may allow additional time for delays caused by phasing requirements contained herein or by factors 

beyond the Contractor’s control. 

  

100-10 Barricades. The Contractor shall supply barricades and delineators as necessary.  Lighting for 

barricades will be provided as indicated on the Plans and approved by the County. All costs associated 

with this item shall be included in price for Airfield Safety and Traffic Control.  Additional new low 
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profile barricades and solar-powered red flashers purchased by the Contractor for its work on this project 

shall be turned over to the Airport at completion of the project. 

 

100-11 Radio Communication with Airport Traffic.  All traffic on the Airport, including aircraft 

and motor vehicles, are uncontrolled.  The Contractor shall have on-site at all times an Air Band VHF 

Transceiver, which receives and transmits on a frequency of 122.800.  Two-way radio communication 

shall be monitored at all times when working or traveling within the Airport perimeter.  The Contractor 

shall be required to monitor communications during construction hours. 

 

100-12 Access and Security. 

A. Contractor Access.  Contractor access to the work area shall be via the access route indicated on 

the Plans.  Haul routes on Airport property shall be approved by the Airport.  All access routes 

and haul roads shall be kept clean and free of debris.  Dust control shall be maintained.  Where 

haul routes cross active taxiways or aprons, temporary stop signs shall be provided by the 

Contractor as shown on the Plans. 

B. Access Security Control. 

1. The Contractor shall be responsible for maintaining Airport security at all gates designated 

for his use.  Gates must be closed and locked or manned by the Contractor's personnel to 

ensure no unauthorized access to the air operations area. 

2. All access gates shall be kept clear of equipment and material. 

 

100-13 Work Hour Limitations.  The Airport’s normal work hours are from 7:00 a.m. to 4:00 p.m., 

Pacific Time, Monday through Friday, excluding holidays.  All work performed outside of this schedule 

shall be coordinated and approved in advance by the Engineer.  The Contractor will be charged for work 

performed outside of this schedule that requires inspection or observation by the Engineer or Airport staff.  

The rate for Airport personnel is $125.00 per hour including expenses.  The rate for Engineer is $177.00 

per hour. 

 

100-14 Construction Water. The source of construction water for the Project shall be coordinated by 

the Contractor.  The Contractor shall pay water and meter fees; and make all necessary arrangements with 

appropriate local utility to secure construction water for the duration of the Contract.  No direct payment 

will be made for this work.  The Contractor shall include all costs associated with construction water in 

the price of the work.   

 

100-15 STORM WATER DISCHARGE PERMIT (Construction NPDES). 

A. Construction activity under this Project will be subject to requirements of the State Water Re-

sources Control Board (SWRCB), Division of Water Quality Order No. 2010-0014-DWG, 

National Pollutant Discharge Elimination System (NPDES) Construction General Permit (CGP) 

No. CAS000002, Discharges of Storm Water Runoff Associated with Construction and Land 

Disturbance Activities.  The Permit requires that a Storm Water Pollution Prevention Plan 

(SWPPP) be prepared by the Contractor and implemented during construction of this Project.   
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B. The Contractor shall comply with all terms and conditions of this Permit for the duration of 

permit coverage. The Contractor shall be held solely responsible for any sanctions, fines, 

penalties, or other actions taken against the County as a result of the Contractor's failure to meet 

the terms and conditions. 

C. The County will submit to the SWRCB the initial Permit Registration Documents (PRD) in 

accordance with requirements of the CGP for the discharge of storm water from the site during 

the construction of the Project. Prior to commencing work, the Contractor’s Qualified SWPPP 

Developer (QSD) shall review the SWPPP and make any modifications required. Upon 

commencing work, the Contractor shall be responsible for managing the SWPPP for the duration 

of the Project, including revisions and updating the SWPPP via SMARTS (Storm water Multi-

Application and Report Tracking System) online database as necessary and as approved by the 

County. 

D. The Contractor’s QSD shall be in charge of the SWPPP until coverage under the permit is 

terminated. A paper copy of the SWPPP shall be kept on file at the construction site for the 

duration of the Project. The SWPPP shall be implemented and Best Management Practices 

(BMPs) monitored by the Contractor’s Qualified SWPPP Practitioner (QSP) for the duration of 

permit coverage. 

E. Post construction monitoring responsibility shall be transferred to County upon completion of the 

Project and final acceptance by the Engineer. The final Project inspection shall include 

verification of SWPPP compliance. 

 

The Best Management Practices (BMP) and Best Available Technology (BAT) measures called for in 

these Bid Documents and shown on the Plans shall be considered as minimum requirements. The 

Contractor shall  comply with all BMP and BAT provisions in the Contract, and shall implement 

additional and ongoing BMP and/or BAT measures as deemed necessary to comply with the SWPPP. 

 

Payment for the BMPs called for on the Plans will be made under applicable pay items. The cost of 

SWPPP management, including revisions, all required monitoring, and meeting all reporting requirements 

as specified by the PRD and CGP shall be included in the lump sum item for SWPPP Preparation, 

Management, and Monitoring. The Contractor shall be responsible for all electronic submittals required. 

 

If the County requires additional work beyond what is shown on the Plans in order to comply with the 

SWPPP, the Contractor will be paid for such work based on an increase to existing erosion control 

quantities or by new work addressed by change order.  

  

METHOD OF MEASUREMENT 

 

100-2.1 Airfield Safety and Traffic Control will be measured as a lump sum item. 

 

100-2.2 SWPPP Preparation will be measured as a lump sum item. 

 

100-2.3 SWPPP Management, and Monitoring will be measured as a lump sum item. 
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BASIS OF PAYMENT 

 

100-3.1 Airfield Safety and Traffic Control will be paid for at the Contract lump sum price.  This price 

shall include full compensation for all labor, materials, tools, equipment, and incidentals necessary to 

complete the work as specified and requirements shown on the Plans. 

 

100-3.2 SWPPP Preparation will be paid for at the Contract lump sum price.  This price shall include 

full compensation for all labor, materials, tools, equipment, and incidentals necessary to complete the 

work as specified and requirements shown on the Plans. 

 

100-3.3 SWPPP Management, and Monitoring will be paid for at the Contract lump sum price.  This 

price shall include full compensation for all labor, materials, tools, equipment, and incidentals necessary 

to complete the work as specified and requirements shown on the Plans. 

 

Payment will be made under: 

Item A-100-3.1  Airfield Safety and Traffic Control – per lump sum 

Item A-100-3.2  SWPPP Preparation – per lump sum 

Item A-100-3.3  SWPPP Management, and Monitoring – per lump sum 

 

 

END OF ITEM A-100 
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Technical Specifications 

 

Item A-105, Mobilization  

 

DESCRIPTION 

 

105-1.1 General. Mobilization shall consist of preparatory work and operations, including, but not 

limited to, attending preconstruction meetings; preparing Project schedules; coordination; submittal 

documents, including submittal of SCPD; those actions necessary for the movement of personnel, 

equipment, supplies, traffic control devices, and incidentals to the Project site; establishing all facilities 

necessary for work on the Project; and for all other work and operations that must be performed or costs 

incurred prior to beginning work on the various Contract items on the Project site as well as removing 

temporary facilities from the site and cleaning at the completion of the Project. 

 

105-1.2 Posted Notices. Prior to commencement of construction activities the Contractor must post the 

following documents  in a prominent and accessible place where they may be easily viewed by all 

employees of the prime Contractor and by all employees of subcontractors engaged by the prime 

Contractor: Equal Employment Opportunity (EEO) Poster “Equal Employment Opportunity is the Law” 

in accordance with the Office of Federal Contract Compliance Programs Executive Order 11246, as 

amended; Davis Bacon Wage Poster (WH 1321) - DOL “Notice to All Employees” Poster; and 

Applicable Davis-Bacon Wage Rate Determination.  These notices must remain posted until final 

acceptance of the work by the Owner. 

 

105-1.3 Submittals.   All materials and equipment used to construct this item shall be submitted to the 

Project Engineer for approval prior to ordering the equipment.  Any material ordered prior to completion 

of the review for that material is at the Contractor’s risk. 

 

The data submitted shall be sufficient, in the opinion of the Project Engineer, to determine compliance 

with the Drawings and Contract Documents.  Submittals consisting of marked catalog sheets or Shop 

Drawings shall be provided in a clear, precise, thorough, and legible manner.  Original catalog sheets are 

preferred, but good quality, legible photocopies are also acceptable.  Submitted documents shall boldly 

and clearly mark, using arrows or circles with highlighting, pertinent products or models applicable to this 

project.  Additionally, all optional equipment shall be similarly identified.  Any deviations or substitutions 

from the Specifications shall be identified, in writing, at the time of the submittal. Submittals can be made 

as hardcopies or electronically submitted as a Portable Document Format (pdf) file.  The Project Engineer 

reserves the right to reject any and all equipment, materials or procedures, which, in the Project 

Engineer’s opinion, do not meet the system design and the standards and codes specified. 

 

The Contractor is solely responsible for delays in the Project resulting directly or indirectly from late 

submissions or resubmission of submittals.  Any submittals received after the completion of the 

Mobilization Phase may be subject to a charge of $150 per hour of review. 
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For items listed under ‘A.’ below – the Contractor shall provide the submittals at least five (5) working 

days prior to the pre-construction meeting.  Issuance of a Notice to Proceed is dependent on the timelines 

and the proper level of detail of these submittals.   

A. General Requirements 

Key Personnel, their roles and responsibilities, emergency telephone numbers, addresses, Project 

Construction Schedule (CPM), Safety Plan Compliance Document (SPCD). 

 

Manufacturer's catalogs (or excerpts thereof) and affidavits of compliance with the contract documents 

shall be submitted for all materials to be used on the project.  Alternate products may be approved by the 

Engineer upon submittal of the following information and subject to the acceptance of the FAA. 

 

The Engineer will not consider an alternate product that does not have adequate demonstrated experience 

and meet all performance requirements of this specification. 

 

Contractor shall allow a minimum of ten (10) working days for evaluation of requests for substitution or 

deviation from the Contract Documents. 

 

METHOD OF MEASUREMENT  

 

105-2.1 Mobilization will be measured as a lump sum item. 

 

BASIS OF PAYMENT 

 

105-3.1 Payment for Mobilization. 

A. When the monthly partial payment estimate of the amount earned, not including the amount 

earned for Mobilization, is 5 percent or more of the original Contract amount, 50 percent of the 

Contract item price for Mobilization will be included in the estimate for payment. 

B. When the monthly partial payment estimate of the amount earned, not including the amount 

earned for Mobilization, is 10 percent or more of the original Contract amount, the total amount 

earned for Mobilization shall be 75 percent of the Contract item price for Mobilization and said 

amount will be included in the estimate for payment. 

C. When the monthly partial payment estimate of the amount earned, not including the amount 

earned for Mobilization, is 20 percent or more of the original Contract amount, the total amount 

earned for Mobilization shall be 95 percent of the Contract item price for Mobilization and said 

amount will be included in the estimate for payment. 

D. When the monthly partial payment estimate of the amount earned, not including the amount 

earned for Mobilization, is 50 percent or more of the original Contract amount, the total amount 

earned for Mobilization shall be 100 percent of the Contract item price for Mobilization and said 

amount will be included in the estimate for payment. 
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The Contract lump sum price paid for Mobilization shall include full compensation for all labor, 

materials, tools, equipment, and incidentals, and for doing all the work involved in 

Mobilization/Demobilization as specified herein. 

 

Payments made for Mobilization will be excluded from consideration in determining compensation under 

changed quantities. 

 

Payment will be made under: 

Item A-105-3.1  Mobilization – per lump sum 

 

END OF ITEM A-105 
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 Technical Specifications 
 

Item A-110, AC Pavement Pulverization, Cold Milling and Recycling 

 

 DESCRIPTION 
 

110-1.1 GENERAL.   This item shall consist of pulverizing and blending existing asphalt surface course and 

underlying base course; pavement cold milling for overlay transitions; and stockpiling blended AC/AB 

material; and placing recycled materials as shoulder base, subbase or base courses.  All work shall conform to 

the grades, depths, dimensions and typical sections shown on the Plans and be in compliance with these 

Specifications. 

A. AC Pavement Removal.  This work shall consist of the milling of designated asphalt concrete 

pavements. The Contractor is advised to review the geotechnical report, included as Appendix 3 to 

these Specifications, for boring logs of the effected areas to obtain the depth of AC and aggregate 

layers. Only suitable material shall be used for recycling. All unsuitable material shall be disposed of 

off airport property. 

 

110-1.2 PAVEMENT COLD MILLING.   Cold milling for overlay transitions, joins, and other work called 

for in the Plans shall be accomplished with a self-propelled milling machine or grinder.  The equipment shall 

be capable of accurately establishing profile grades within a tolerance of 0.02-foot by reference from either 

the existing pavement or from independent grade control and shall have a positive means for controlling cross 

slope elevations.  The equipment shall incorporate a totally enclosed cutting drum with replaceable cutting 

teeth and effectively remove the ground material from the surface and prevent dust from escaping into the air. 

The use of a heating device to soften the pavement will not be permitted. 

 

The existing pavement shall be removed to the depth, width, grade and cross-section shown on the Plans   or 

as directed by the Engineer to provide a surface profile true to specified grade and transverse slope. 

 

The new surface resulting from the pavement removal will be tested by the Engineer for trueness to specified 

grade and transverse slope at selected locations.  Testing will be with a Contractor-supplied 12-foot 

straightedge.  The variation of the surface from the testing edge of the straightedge between any two (2) 

contact points shall not exceed 0.02-foot. 

 

Materials removed by grinding shall be salvaged and blended with pulverized AC/AB, unless otherwise 

approved by Engineer. 

  

110-1.3 PAVEMENT PULVERIZATION.   The existing bituminous surface course and underlying base 

material shall be pulverized and blended together to create a composite recycled material with gradation 

conforming   to the following table: 

 
 

TABLE 1 
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Sieve Size Percent Passing 
2 inch 100 

1-1/2 inch 90 - 100 
1 inch 

3/4 inch 

70 - 90 

55 - 70 

 

Approximately five percent (5%) oversized material (2-inch maximum) may be allowed as approved by the 

Engineer. The gradation of oversized material will be based on visual inspection by the Engineer. Except as 

noted above, no oversized material will be allowed and shall be crushed or removed from the job site.  

Material crushing methods shall be approved by the Engineer.   A portable crusher and screen shall be 

provided as necessary to meet gradation requirements.  Recycled AC/AB Material shall be stockpiled for use 

as recycled shoulder base or base courses. 

 

110-1.4   SAWCUT ASPHALT CONCRETE PAVEMENT. The Contractor shall sawcut the existing 

asphalt to the depth of the new asphalt surface course being placed as shown on the Plans for the asphalt 

concrete pavement joins.  The asphalt join section shall remain in place throughout the Project until just prior 

to paving operations.  Prior to paving, the Contractor shall remove the asphalt pavement by cold milling, or, if 

the existing surface course is thinner than the new, the pavement join material may be removed by any means 

that will not disturb the existing aggregate base course beneath.  Cold milled asphalt may be used as recycled 

material if, in the opinion of the Engineer, the material meets the gradation requirements, or dispose of it off-

site.   Any residue resulting from pavement saw cutting operations shall be cleaned up and disposed of off-site 

in an appropriate manner. 

 

 
CONSTRUCTION METHODS 

 

110-2.1 EQUIPMENT.  All equipment necessary for the proper construction of this work shall be on the 

Project, in good working condition, and approved by the Engineer before construction is started. 

 

The equipment must have a pulverization rate and capacity sufficient to keep the progress of the Project on 

schedule.  A portable crusher and screen shall be provided as necessary to meet gradation requirements.   

 

110-2.2 MIXING AND STOCKPILING.  The recycled AC/AB material shall be uniformly mixed and 

blended prior to stockpiling or placement.  The placing methods shall not cause segregation and shall be 

approved by the Engineer. 

 

110-2.3 PLACING MATERIALS.  Recycled AC/AB material shall be constructed to form a smooth, 

uniform surface true to line, grade, and cross-section, spread in layers of not less than 2-1/2 inches nor more 

than 8 inches of compacted thickness.  No material shall be placed on a soft, muddy, or frozen underlying 

course.  
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When more than one (1) layer is required, the construction procedure described herein shall apply to each 

layer. 

 

The Engineer or his authorized representative shall sample and perform laboratory tests on the material 

samples to determine maximum density and optimum moisture content of a placed layer.  This information 

will be made available to the Contractor.  The material shall have satisfactory moisture content when rolling is 

started, and moisture content variations that may occur prior to or during rolling shall be corrected by adding 

water or aeration, as necessary. 

 
110-2.4 COMPACTION.  After spreading, the material shall be thoroughly compacted to the density shown 

on the Plans by rolling.  The rolling shall progress gradually from the sides to the center of the lane under 

construction, or from one side toward previously placed material by lapping uniformly each preceding pass.  

Rolling shall continue until the entire area of the course has been rolled and the stone is thoroughly set; the 

interstices of the material are reduced to a minimum; and until creeping of the stone ahead of the roller is no 

longer visible.  Blading and rolling shall be done alternately, as required or directed, to obtain smooth, even, 

and uniformly compacted material.  The number, type, and weight of rollers shall be sufficient to compact the 

material to the required density. 

 

The course shall not be rolled when the underlying course is soft or yielding or when the rolling causes 

undulation in the underlying material. 

 

The watering during rolling shall be in the amount and by equipment necessary to achieve the required 

compaction without causing excessive moisture. 

 

110-2.5 FINISHING.  The surface of the recycled course shall be finished by blading or with automated 

equipment especially designed for this purpose. 

 

In no case will the addition of thin layers of material be added to the top layer of the recycled course to meet 

grade.  If the elevation of the top layer is 3/8-inch or more below grade, the top layer of recycled material 

shall be scarified to a depth of at least 3 inches, new material added, and the layer shall be bladed to bring it to 

Plan grade and compacted.  If the finished surface is above plan grade, the surface shall be trimmed back to 

grade and rerolled. 

 

110-2.6 SURFACE TEST.  After the course has been completely compacted, the surface shall be tested for 

smoothness and accuracy of grade and crown.  Any portion lacking the required smoothness or failing in 

accuracy of grade or crown shall be scarified, reshaped, compacted, and otherwise manipulated as the 

Engineer may direct until the required smoothness and accuracy are obtained.  The finished surface shall not 

vary more than 3/8-inch from a 12-foot straightedge when applied to the surface parallel with, and at right 

angles to, the centerline.  The Contractor shall furnish the 12-foot straightedge for use by the Engineer. 

 
110-2.7 PROTECTION.  Hauling equipment may be routed over completed portions of the recycled course, 

provided no damage results and provided that such equipment is routed over the full width of the area to 
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avoid rutting or uneven compaction.  The Engineer shall have full and specific authority to stop all hauling 

over completed or partially completed course when, in his opinion, such hauling is causing damage.  Any 

damage resulting to the recycled course from routing of equipment shall be repaired by the Contractor at his 

own expense. 

 

110-2.8 MAINTENANCE.  The Contractor shall perform all maintenance work necessary to keep the 

completed recycled course in a satisfactory condition prior to placement of subsequent courses.  The recycled 

course shall be properly drained at all times.  If cleaning is necessary, any work or restitution necessary shall 

be performed at the expense of the Contractor. 

 

 MEASUREMENT 
 
110-3.1 Pavement pulverization, blending and stockpiling of this material shall be measured by the square 

yard, regardless of depth.  
 
110-3.2 Placement of recycled material placement shall be measured by the square yard as shown on the 

Plans. 
 

110-3.3 Sawcut Asphalt Concrete Pavement will be measured by linear foot. 
 
 

 PAYMENT 
 
110-4.1 Payment for Pavement Pulverization, Blending and Stockpiling shall be made at the Contract unit 

price per square yard.  This price shall be full compensation for all preparation, milling, crushing, blending, 

screening, hauling, and stockpiling of existing asphalt and aggregate base material. 

 

110-4.2 Payment for Placement of Recycled Shoulder Base, 8-inch Thick shall be made at the Contract unit 

price per square yard.  This price shall be full compensation for hauling, placing, finishing and compacting 

recycled AC/AB material. Preparation of the existing ground prior to placement is included under P-152 

Earthwork and Site Preparation. 

 
110-4.3 Payment for Sawcut Asphalt Concrete Pavement, regardless of depth, will be made at the Contract 

unit price per linear foot.  This price shall be full compensation for furnishing all materials, for preparation, 

saw cutting, disposal, and cleanup, and for all labor, equipment, tools, and incidentals necessary to complete 

the item. 

 
Payment will be made under: 

Item A-110-4.1  Pavement Pulverization, Blending and Stockpiling – per square yard 

Item A-110-4.2  Placement of Recycled Shoulder Base, 8-inch Thick – per square yard 

Item A-110-4.3  Sawcut Asphalt Concrete Pavement – per linear foot 
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TESTING REQUIREMENTS 

 

ASTM C 29 Unit Weight of Aggregate 

ASTM C 88 Soundness of Aggregates by Use of Sodium Sulfate or Magnesium Sulfate 

ASTM C 117 Materials Finer than 75um (No. 200) Sieve in Mineral Aggregates by Washing 

ASTM C 131 Resistance to Abrasion of Small Size Coarse Aggregate by Use of the Los Angeles 

Machine 

ASTM C 136 Sieve or Screen Analysis of Fine and Coarse Aggregate 

ASTM D 75 Sampling Aggregate 

ASTM D 693 Crushed Stone, Crushed Slag, and Crushed Gravel for Dry-or Water-Bound 

Macadam Base Courses and Bituminous Macadam Base and Surface Pavements 

ASTM D 1557 Moisture-Density Relations of Soils and Soil-Aggregate Mixtures Using 10-lb 

Rammer and 18 in Drop 

ASTM D 2419 Sand Equivalent Value of Soils and Fine Aggregate 

ASTM D 3665 Random Sampling of Paving Materials 

ASTM 6938  Standard Test Method for In-Place Density and Water Content of Soil and Soil-

Aggregate by Nuclear Methods (Shallow Depth) 

ASTM D 4318 Liquid Limit, Plastic Limit, and Plasticity Index of Soils 

 

END OF ITEM A-110 
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Technical Specifications 
 

Item A-700, Tiedown Anchors 
 

DESCRIPTION 
 
700-1.1 GENERAL.  This item shall consist of furnishing and installing tiedown anchors, ground rods 
and chains in conformance with the details and dimensions shown on the Plans. 
 
700-1.2 SUBMITTALS.  The Contractor shall submit manufacturer’s letters of compliance, samples or 
manufacturer’s literature for the following items:  

A. Anchor rod 

B. Ground rods 

C. Chains and hooks 

D. Clamps, thimbles and other hardware.  
 

MATERIAL 
 
700-2.1 CONCRETE.  Concrete used in this item shall conform to item P-610. 
 
700-2.2 TIEDOWN ANCHOR RODS WITH EYE.  Tiedown anchor rod shall be manufactured from 
high-strength steel to the dimensions and shape shown on the Plans. Rod shall be galvanized in accord-
ance with ASTM A 153. 

 
700-2.3 CHAINS AND HOOKS.  Each individual tie-down array (3 anchors) shall be equipped with a 
7-foot long tail chain and two 10-foot long wing chains, with two "S" hooks on each chain.  Chains shall 
be galvanized 3/16-inch NACM grade 30.  Hooks shall be made from zinc-plated 3/8-inch steel.  Chains 
shall be fastened to the tiedown eye anchor using a high strength rust resistant bolt, provided by the chain     
manufacturer. 
 
Chain/hook assemblies shall be rated at 3,000 pounds minimum breaking strength, as manufactured by or 
approved equal: 
 
    STA-LOCK Safety Systems 
     
    (651) 379-5557   
    Email: Mark@AnchorMfg.com 
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CONSTRUCTION METHODS 
 
700-3.1 EXCAVATION.  Excavation for tiedown anchors shall be such that the adjoining pavement or 
base materials are not disturbed.  The hole in the asphalt concrete shall be made with a coring machine or 
saw cut as approved by the County. 
 
700-3.2 ANCHOR INSTALLATION.  The anchor points shall be installed as shown on the Plans.  Lo-
cation to be field verified prior to excavating anchor wholes.  
 
700-3.3 CLEANUP.  The Contractor shall exercise due diligence in maintaining cleanliness on the apron 
during construction.  Latents and slurry from coring AC shall be immediately removed with water to 
avoid staining the asphalt surface.  Excavated material shall not be placed on the apron surface.  At com-
pletion of installation, the area shall be thoroughly swept and washed clean with water.  Pressure washing 
shall be performed if necessary to adequately clean the area in preparation for the application of fuel-re-
sistant seal. 

METHOD OF MEASUREMENT  
 
700-4.1 Individual Tiedown Anchors will be measured per each installed with chains and ground rod (1 
for each parking position).  
 

BASIS OF PAYMENT 
 

700-5.1 Payment for Tiedown Anchors will be made at the Contract unit price per each.  
 
These prices shall be full compensation for furnishing and installing all materials, including labor, chains, 
chain hooks, anchor rods, ground rods, hardware, and accessories. 
 
Payment will be made under: 

Item A-700-5.1  Tiedown Anchors – per each 
 

END OF ITEM A-700 
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Technical Specifications 
 

Item A-702 Trench Drain 

DESCRIPTION 

702-1.1 This item shall consist of the construction of trench drains in accordance with these specifications 
and in reasonably close conformity with the lines and grades shown on the plans. Typical details shall be 
shown on the plans. 

MATERIALS 

702-2.1 General. All trench drains shall meet the requirements shown on the plans and specified below 
and shall meet specified hydraulic design requirements and shall support a 30,000 lb. aircraft loading. 

702-2.2 Forms. 

a. Pre-manufactured trench forms to be pre-sloped or non-sloped form segments with each segment 
+/-8” (203mm) wide.  Non-sloping sections must have written approval by engineer prior to installation. 
Forms to have radius bottom and +/-11” (292mm) grate seat width. Forms to be within 1/16” (1.5mm) 
tolerances. Invert slope is per application requirement as noted on plans.   

b. Formwork assembly must be prevented from floating during concrete placement without 
penetrating the sub grade. Formwork to be anchored to the earth using steel no-float legs and an anchor 
slab pour or engineer approved alternative. Tie wires that assure constant frame spacing and grate seat 
dimension to be provided. Non-petroleum based form release is to be used for smooth interior walls and 
easy form removal. 

702-2.3 Grating and Frames 

a. Grating. Grates shall meet a minimum load of AASHTO H-25 by utilizing a 9” x 9” centered 
contact area without failure. Grating shall be made in USA, and shall conform to the “Buy 
American Act”. 

b. Frames. Post fabrication hot dipped galvanized minimum 2.5” x 2.5” x .25” (63.5mm x 63.5mm x 
6.35mm) steel angle frames conforming to ASTM A36. Galvanizing to conform to ASTM A123-89a. 
Standard headed concrete anchor studs bisect grate retainer anchor lugs providing a frame-anchoring 
device every 9.84” (250mm). Grate frames to provide a minimum of 2.0 square inches concrete bearing 
area with 4.50 square inches of concrete contact per inch of trench length on each side. Grates are 
retained non-rigidly at all corners. Non-threaded removable Stainless Steel pins located along the 
frames bisected by non-removable grate retaining device. Grate retainer performance shall not degrade 
with service loads or thermal cycling. Frames and retainers shall be made in USA, and shall conform 

to the “Buy American Act”. 

702-2.4 Concrete. 

a. Concrete shall have a minimum compressive strength of 3,500 psi at 28 days when tested in 
accordance with ASTM C39. 

b. Plain or reinforced concrete used shall conform to the requirements of Item P-610. 

702-2.5 Geotextile.  For subgrade separation and stabilization, drainage filtration and subgrade 
reinforcement.  The geotextile fabric shall consist of woven, biaxial, polyester, polypropylene, stabilized 
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nylon, polyethylene or polyvinylidene chloride. All fabric shall have the minimum strength values in the 
weakest principle direction.  

 

The geotextile fabric shall be insect, rodent, mildew, and rot resistant. 

Geotextile Fabric 

Test Method Value  
Grab Tensile Strength, N ASTM D 4632 900 minimum 

Puncture Strength, N ASTM D 6241 400 minimum 

Apparent Breaking Elongation (%) ASTM D 4632 20%  minimum 

Apparent Opening Size, mm ASTM D 4751 0.43 maximum 

Permittivity, S-1 ASTM D 4491 0.05 minimum 

CONSTRUCTION METHODS 

702-3.1 Excavation. The width of the trench shall be sufficient to permit satisfactory installation and 
jointing of the trench drain and placing of a concrete backfill material under and around the drain, as 
detailed on the plans. 

702-3.2 Installation. Drain forms hall be laid in sections joined firmly together with manufacturer 
recommended means or as shown on the plans. The top of all drains shall be held firmly in place to the 
proper grade, to preclude movement during the backfilling operation.  Contractor shall be required to 
ensure forms will not move or float during backfilling. 

702-3.3 Backfilling. Drains shall be inspected before any backfill is placed. Damaged sections shall be 
aligned or replaced at the expense of the Contractor. 

The trench holding the drain assembly shall be backfilled with concrete that will easily flow under and 
around the drain, frame and grates.  

METHOD OF MEASUREMENT 

702-4.1 The length of trench drain shall be measured in linear feet of finished drain in place, completed, 
and approved. It shall be measured along the centerline of the drain from end or inside face of structure to 
the end or inside face of structure, whichever is applicable. All fittings and geotextile fabric shall be 
included in the footage as typical trench drain sections being measured. 

BASIS OF PAYMENT 

702-5.1 Payment shall be made at the contract unit price per linear foot for trench drain regardless of 
trench depth and size designated and shall include the cost of concrete for backfill. 

This price shall be full compensation for all materials, all preparation, excavation and installation of these 
materials; and all labor, equipment, tools, and incidentals necessary to complete the item. 

Payment will be made under: 

Item A-702-1 Trench Drain - per linear foot. 

TS-17



French Valley Airport Division V 
Riverside County, California Item A-702, Trench Drain 
South Apron Pavement Reconstruction Bid Set 

TESTING REQUIREMENTS 

ASTM C39 Standard Test Method for Compressive Strength of Cylindrical Concrete 
Specimens 

MATERIAL REQUIREMENTS 

AASHTO-AGC-ARTBA Task Force 13 Report 
A Guide to Standardized Highway Drainage Products  

ASTM A36 Standard Specification for Carbon Structural Steel 

ASTM A48 Standard Specification for Gray Iron Castings 

ASTM A123 Standard Specification for Zinc(Hot-Dip Galvanized) Coatings on Iron and Steel 
Products 

END OF ITEM A-702 
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Technical Specifications 

 

Item D-701, Pipe for Storm Drains and Culverts 

 

DESCRIPTION 

 

701-1.1 This item shall consist of the construction of pipe culverts and storm drains in accordance with 

these specifications and in reasonably close conformity with the lines and grades shown on the plans. 

 

MATERIALS 

 

701-2.1 Materials shall meet the requirements shown on the plans and specified below. 

  

  15” Reinforced Concrete Pipe  

or  

 15” Corrugated HDPE, smooth interior wall 

 

 

701-2.2 Pipe. The pipe shall be of the type called for on the plans or in the proposal and shall be in 

accordance with the following appropriate requirements: 

ASTM C76 Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer 

Pipe 

AASHTO M294 Standard Specification for Corrugated Polyethylene Pipe, 300 to 1500-mm (12 to 

60-inch) Diameter 

 

701-2.3 Concrete. Concrete for pipe cradles shall have a minimum compressive strength of 2000 psi at 28 

days and conform to the requirements of ASTM C94. 

 

701-2.4 Rubber gaskets. Rubber gaskets for rigid pipe shall conform to the requirements of ASTM C443. 

Rubber gaskets for PVC pipe, polyethylene, and polypropylene pipe shall conform to the requirements of 

ASTM F477. Rubber gaskets for zinc-coated steel pipe and precoated galvanized pipe shall conform to the 

requirements of ASTM D1056, for the “RE” closed cell grades. Rubber gaskets for steel reinforced 

thermoplastic ribbed pipe shall conform to the requirements of ASTM F477. 

 

701-2.5 Joint mortar. Pipe joint mortar shall consist of one part Portland cement and two parts sand. The 

Portland cement shall conform to the requirements of ASTM C150, Type I. The sand shall conform to the 

requirements of ASTM C144. 

 

701-2.6 Joint fillers. Poured filler for joints shall conform to the requirements of ASTM D6690. 

 

701-2.7 Plastic gaskets. Plastic gaskets shall conform to the requirements of AASHTO M198 (Type B). 
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701-2.8. Controlled low-strength material (CLSM). Controlled low-strength material shall conform to 

the requirements of Item P-153. When CLSM is used all joints shall have gaskets.   

 

CONSTRUCTION METHODS 

 

701-3.1 Excavation. The width of the pipe trench shall be sufficient to permit satisfactory jointing of the 

pipe and thorough tamping of the bedding material under and around the pipe, but it shall not be less than 

the external diameter of the pipe plus 6 inches on each side. The trench walls shall be approximately vertical. 

 

The Contractor shall comply with all current Federal, state and local rules and regulations governing the 

safety of men and materials during the excavation, installation and backfilling operations.  Specifically, the 

Contractor shall observe that all requirements of the Occupational Safety and Health Administration 

(OSHA) relating to excavations, trenching and shoring are strictly adhered to.  The width of the trench shall 

be sufficient to permit satisfactorily jointing of the pipe and thorough compaction of the bedding material 

under the pipe and backfill material around the pipe, but it shall not be greater than the widths shown on 

the plans trench detail.  The trench bottom shall be shaped to fully and uniformly support the bottom 

quadrant of the pipe. 

Where rock, hardpan, or other unyielding material is encountered, the Contractor shall remove it from 

below the foundation grade for a depth of at least 8 inch or 1/2 inch for each foot of fill over the top of the 

pipe (whichever is greater) but for no more than three-quarters of the nominal diameter of the pipe. The 

excavation below grade shall be backfilled with selected fine compressible material, such as silty clay or 

loam, and lightly compacted in layers not over 6 inches in uncompacted depth to form a uniform but 

yielding foundation. 

 

Where a firm foundation is not encountered at the grade established, due to soft, spongy, or other unstable 

soil, the unstable soil shall be removed and replaced with approved granular material for the full trench 

width. The Engineer shall determine the depth of removal necessary. The granular material shall be 

compacted to provide adequate support for the pipe. 

 

The excavation for pipes placed in embankment fill shall not be made until the embankment has been 

completed to a height above the top of the pipe as shown on the plans. 

 

701-3.2 Bedding. The pipe bedding shall conform to the class specified on the plans. The bedding surface 

for the pipe shall provide a firm foundation of uniform density throughout the entire length of the pipe. 

When no bedding class is specified or detailed on the plans, the requirements for Class C bedding shall 

apply. 

A. Rigid pipe. Class A bedding shall consist of a continuous concrete cradle conforming to the plan 

details. 

Class B bedding shall consist of a bed of granular material having a thickness of at least 6 inches 

below the bottom of the pipe and extending up around the pipe for a depth of not less than 30% of 

the pipe’s vertical outside diameter. The layer of bedding material shall be shaped to fit the pipe 
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for at least 10% of the pipe’s vertical diameter and shall have recesses shaped to receive the bell 

of bell and spigot pipe. The bedding material shall be sand or select sandy soil with 100% passing 

a 3/8 inch sieve and not more than 10% passing a No. 200 sieve. 

Class C bedding shall consist of bedding the pipe in its natural foundation material to a depth of 

not less than 10% of the pipe’s vertical outside diameter. The bed shall be shaped to fit the pipe 

and shall have recesses shaped to receive the bell of bell and spigot pipe. 

B. Flexible pipe. Not Used. 

C. PVC, polyethylene, and polypropylene pipe. For PVC, polyethylene, and polypropylene pipe, 

the bedding material shall consist of coarse sands and gravels with a maximum particle size of 3/4 

inches . For pipes installed under paved areas, no more than 12% of the material shall pass the 

No. 200  sieve. For all other areas, no more than 50% of the material shall pass the No. 200 sieve. 

The bedding shall have a thickness of at least 6 inches below the bottom of the pipe and extend 

up around the pipe for a depth of not less than 50% of the pipe’s vertical outside diameter. 

 

701-3.3 Laying pipe. The pipe laying shall begin at the lowest point of the trench and proceed upgrade. 

The lower segment of the pipe shall be in contact with the bedding throughout its full length. Bell or groove 

ends of rigid pipes and outside circumferential laps of flexible pipes shall be placed facing upgrade. 

 

Paved or partially lined pipe shall be placed so that the longitudinal center line of the paved segment 

coincides with the flow line. 

 

Elliptical and elliptically reinforced concrete pipes shall be placed with the manufacturer’s reference lines 

designating the top of the pipe within five degrees of a vertical plane through the longitudinal axis of the 

pipe. 

 

701-3.4 Joining pipe. Joints shall be made with (1) Portland cement mortar, (2) Portland cement grout, (3) 

rubber gaskets, (4) plastic gaskets, or (5) coupling bands. 

 

Mortar joints shall be made with an excess of mortar to form a continuous bead around the outside of the 

pipe and shall be finished smooth on the inside. Molds or runners shall be used for grouted joints to retain 

the poured grout. Rubber ring gaskets shall be installed to form a flexible watertight seal. 

A. Concrete pipe. Concrete pipe may be either bell and spigot or tongue and groove. The method of 

joining pipe sections shall be so the ends are fully entered and the inner surfaces are reasonably 

flush and even. Joints shall be thoroughly wetted before applying mortar or grout. 

B. Metal pipe. Metal pipe shall be firmly joined by form-fitting bands conforming to the 

requirements of ASTM A760 for steel pipe and AASHTO M196 for aluminum pipe. 

C. PVC, polyethylene and polypropylene pipe. Joints for PVC, Polyethylene, and Polypropylene 

pipe shall conform to the requirements of ASTM D3212 when water tight joints are required. 

Joints for PVC and Polyethylene pipe shall conform to the requirements of AASHTO M304 when 

soil tight joints are required. Fittings for polyethylene pipe shall conform to the requirements of 
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AASHTO M252 or ASTM M294. Fittings for polypropylene pipe shall conform to ASTM 

F2881, ASTM F2736, or ASTM F2764. 

 

701-3.5 Backfilling. Pipes shall be inspected before any backfill is placed; any pipes found to be out of 

alignment, unduly settled, or damaged shall be removed and re-laid or replaced at the Contractor’s expense. 

 

Material for backfill shall be shall meet the requirements of Item P-153. It shall not contain frozen lumps, 

stones that would be retained on a 2-inch sieve, chunks of highly plastic clay, or other objectionable 

material. Granular backfill material shall have 95% or more passing the 1/2 inch  sieve, with 95% or more 

being retained on the No. 4  sieve. 

 

When the top of the pipe is even with or below the top of the trench, the backfill shall be compacted in 

layers not exceeding 6 inches on each side of the pipe and shall be brought up one foot above the top of the 

pipe or to natural ground level, whichever is greater. Thoroughly compact the backfill material under the 

haunches of the pipe without displacing the pipe. Material shall be brought up evenly on each side of the 

pipe for the full length of the pipe. 

 

When the top of the pipe is above the top of the trench, the backfill shall be compacted in layers not 

exceeding 6 inches and shall be brought up evenly on each side of the pipe to one foot above the top of the 

pipe. The width of backfill on each side of the pipe for the portion above the top of the trench shall be equal 

to twice the pipe’s diameter or 12 feet, whichever is less. 

 

For PVC, polyethylene, and polypropylene pipe, the backfill shall be placed in two stages; first to the top 

of the pipe and then at least 12 inches over the top of the pipe. The backfill material shall meet the 

requirements of paragraph 701-3.2c. 

 

All backfill shall be compacted to the density required under Item P-152. 

 

It shall be the Contractor’s responsibility to protect installed pipes and culverts from damage due to 

construction equipment operations.  The Contractor shall be responsible for installation of any extra 

strutting or backfill required to protect pipes from the construction equipment. 

 

METHOD OF MEASUREMENT 

 

701-4.1 The length of pipe shall be measured in linear feet of pipe in place, completed, and approved. It 

shall be measured along the centerline of the pipe from end or inside face of structure to the end or inside 

face of structure, whichever is applicable. The several classes, types and size shall be measured separately. 

All fittings shall be included in the footage as typical pipe sections in the pipe being measured.  No separate 

measurement shall be made for concrete for pipe cradles. 
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BASIS OF PAYMENT 

 

701-5.1 Payment will be made at the contract unit price per linear foot for each kind of pipe of the type and 

size designated. 

 

These prices shall fully compensate the Contractor for furnishing all materials and for all preparation, 

excavation, pipe bedding and pipe cradles, and installation of these materials; and for all labor, equipment, 

tools, and incidentals necessary to complete the item. 

Payment will be made under: 

Item 701-5.1 15 inch Storm Drain Pipe – per linear foot  

 

MATERIAL REQUIREMENTS 

AASHTO M198 Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box 

Sections Using Preformed Flexible Joint Sealants 

AASHTO M252 Standard Specification for Corrugated Polyethylene Drainage Pipe 

AASHTO M294 Standard Specification for Corrugated Polyethylene Pipe, 12- to 60-in. Diameter 

ASTM C76 Standard Specification for Reinforced Concrete Culvert, Storm Drain, and Sewer 

Pipe 

ASTM C94 Standard Specification for Ready Mixed Concrete 

ASTM C144 Standard Specification for Aggregate for Masonry Mortar 

ASTM C150 Standard Specification for Portland Cement 

ASTM C443 Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber 

Gaskets 

ASTM D1056 Standard Specification for Flexible Cellular Materials Sponge or Expanded 

Rubber 

ASTM D3212 Standard Specification for Joints for Drain and Sewer Plastic Pipes Using 

Flexible Elastomeric Seals 

ASTM F477 Standard Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe 

ASTM F667 Standard Specification for 3 through 24 in. Corrugated Polyethylene Pipe and 

Fittings 

END ITEM D-701 
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Technical Specifications 
 

Item D-751 Manholes, Catch Basins, Inlets and Inspection Holes 
 

DESCRIPTION 
 

751-1.1 This item shall consist of connections to and adjustment of manholes, catch basins, inlets, and 
inspection holes, in accordance with these specifications, at the specified locations and conforming to the 
lines, grades, and dimensions shown on the plans or required by the Engineer. 
 

MATERIALS 
 

751-2.1 Brick. The brick shall conform to the requirements of ASTM C32, Grade MS. 

 
751-2.2 Mortar. Mortar shall consist of one part Portland cement and two parts sand. The Portland cement 
shall conform to the requirements of ASTM C150, Type I. The sand shall conform to the requirements of 
ASTM C144. 

 
751-2.3 Concrete. Plain and reinforced concrete used in structures, connections of pipes with structures, 
and the support of structures or frames shall conform to the requirements of Item P-610. 

 
751-2.4 Precast concrete pipe manhole rings. Precast concrete pipe manhole rings shall conform to the 
requirements of ASTM C478. Unless otherwise specified, the risers and offset cone sections shall have an 
inside diameter of not less than 36 inches nor more than 48 inches. There shall be a gasket between 
individual sections and sections cemented together with mortar on the inside of the manhole. 

 
751-2.5 Corrugated metal. Corrugated metal shall conform to the requirements of American Association 
of State Highway and Transportation Officials (AASHTO) M36. 

 
751-2.6 Frames, covers, and grates. The castings shall conform to one of the following requirements: 

A. ASTM A48, Class 35B: Gray iron castings 

B. ASTM A47: Malleable iron castings 

C. ASTM A27: Steel castings 

D. ASTM A283, Grade D: Structural steel for grates and frames 

E. ASTM A536, Grade 65-45-12: Ductile iron castings 

F. ASTM A897:Austempered ductile iron castings 
 
All castings or structural steel units shall conform to the dimensions shown on the plans and shall be 
designed to support the loadings, aircraft gear configuration and/or direct loading, specified. 
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Each frame and cover or grate unit shall be provided with fastening members to prevent it from being 
dislodged by traffic but which will allow easy removal for access to the structure. 
 
All castings shall be thoroughly cleaned. After fabrication, structural steel units shall be galvanized to meet 
the requirements of ASTM A123. 

 
751-2.7 Steps. The steps or ladder bars shall be gray or malleable cast iron or galvanized steel. The steps 
shall be the size, length, and shape shown on the plans and those steps that are not galvanized shall be given 
a coat of bituminous paint, when directed. 

 
751-2.8 Precast inlet structures.  Manufactured in accordance with and conforming to ASTM C1433. 
 

CONSTRUCTION METHODS 
 

751-3.1 Unclassified excavation. 

A. The Contractor shall excavate for structures and footings to the lines and grades or elevations, 
shown on the plans, or as staked by the Engineer. The excavation shall be of sufficient size to 
permit the placing of the full width and length of the structure or structure footings shown. The 
elevations of the bottoms of footings, as shown on the plans, shall be considered as approximately 
only; and the Engineer may direct, in writing, changes in dimensions or elevations of footings 
necessary for a satisfactory foundation. 

B. Boulders, logs, or any other objectionable material encountered in excavation shall be removed. 
All rock or other hard foundation material shall be cleaned of all loose material and cut to a firm 
surface either level, stepped, or serrated, as directed by the Engineer. All seams or crevices shall 
be cleaned out and grouted. All loose and disintegrated rock and thin strata shall be removed. 
Where concrete will rest on a surface other than rock, the bottom of the excavation shall not be 
disturb and excavation to final grade shall not be made until immediately before the concrete or 
reinforcing is placed. 

C. The Contractor shall do all bracing, sheathing, or shoring necessary to implement and protect the 
excavation and the structure as required for safety or conformance to governing laws. The cost of 
bracing, sheathing, or shoring shall be included in the unit price bid for the structure. 

D. All bracing, sheathing, or shoring involved in the construction of this item shall be removed by 
the Contractor after the completion of the structure. Removal shall not disturb or damage finished 
masonry. The cost of removal shall be included in the unit price bid for the structure. 

E. After excavation is completed for each structure, the Contractor shall notify the Engineer.  No 
concrete or reinforcing steel shall be placed until the Engineer has approved the depth of the 
excavation and the character of the foundation material. 
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751-3.2 Brick structures. 

A. Foundations. A prepared foundation shall be placed for all brick structures after the foundation 
excavation is completed and accepted. Unless otherwise specified, the base shall consist of 
reinforced concrete mixed, prepared, and placed in accordance with the requirements of Item P-
610. 

B. Laying brick. All brick shall be clean and thoroughly wet before laying so that they will not 
absorb any appreciable amount of additional water at the time they are laid. All brick shall be laid 
in freshly made mortar. Mortar not used within 45 minutes after water has been added shall be 
discarded. Retempering of mortar shall not be permitted. An ample layer of mortar shall be 
spread on the beds and a shallow furrow shall be made in it that can be readily closed by the 
laying of the brick. All bed and head joints shall be filled solid with mortar. End joints of 
stretchers and side or cross joints of headers shall be fully buttered with mortar and a shoved joint 
made to squeeze out mortar at the top of the joint. Any bricks that may be loosened after the 
mortar has taken its set, shall be removed, cleaned, and relaid with fresh mortar. No broken or 
chipped brick shall be used in the face, and no spalls or bats shall be used except where necessary 
to shape around irregular openings or edges; in which case, full bricks shall be placed at ends or 
corners where possible, and the bats shall be used in the interior of the course. In making 
closures, no piece of brick shorter than the width of a whole brick shall be used; and wherever 
practicable, whole brick shall be used and laid as headers. 

C. Joints. All joints shall be filled with mortar at every course Exterior faces shall be laid up in 
advance of backing. Exterior faces shall be plastered or parged with a coat of mortar not less than 
3/8 inch thick before the backing is laid up. Prior to parging, all joints on the back of face courses 
shall be cut flush. Unless otherwise noted, joints shall be not less than 1/4 inch  nor more than 1/2 
inch wide and the selected joint width shall be maintained uniform throughout the work. 

D. Pointing. Face joints shall be neatly struck, using the weather-struck joint. All joints shall be 
finished properly as the laying of the brick progresses. When nails or line pins are used the holes 
shall be immediately plugged with mortar and pointed when the nail or pin is removed. 

E. Cleaning. Upon completion of the work all exterior surfaces shall be thoroughly cleaned by 
scrubbing and washing with water.  If necessary to produce satisfactory results, cleaning shall be 
done with a 5% solution of muriatic acid which shall then be rinsed off with liberal quantities of 
water. 

F. Curing and cold weather protection. The brick masonry shall be protected and kept moist for at 
least 48 hours after laying the brick. Brick masonry work or pointing shall not be done when there 
is frost on the brick or when the air temperature is below 50°F unless the Contractor has, on the 
project ready to use, suitable covering and artificial heating devices necessary to keep the 
atmosphere surrounding the masonry at a temperature of not less than 60°F for the duration of the 
curing period. 

 
751-3.3 Concrete structures. Concrete structures shall be built on prepared foundations, conforming to 
the dimensions and shape indicated on the plans. The construction shall conform to the requirements 
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specified in Item P-610. Any reinforcement required shall be placed as indicated on the plans and shall be 
approved by the Engineer before the concrete is placed. 
 
All invert channels shall be constructed and shaped accurately to be smooth, uniform, and cause minimum 
resistance to flowing water. The interior bottom shall be sloped to the outlet. 

 
751-3.4 Precast concrete structures.  Precast concrete structures shall conform to ASTM C478. Precast 
concrete structures shall be constructed on prepared or previously placed slab foundations conforming to 
the dimensions and locations shown on the plans. All precast concrete sections necessary to build a 
completed structure shall be furnished. The different sections shall fit together readily.  Joints between 
precast concrete risers and tops shall be full-bedded in cement mortar and shall be smoothed to a uniform 
surface on both interior and exterior of the structure. The top of the upper precast concrete section shall be 
suitably formed and dimensioned to receive the metal frame and cover or grate, or other cap, as required. 
Provision shall be made for any connections for lateral pipe, including drops and leads that may be installed 
in the structure. The flow lines shall be smooth, uniform, and cause minimum resistance to flow. The metal 
steps that are embedded or built into the side walls shall be aligned and placed at vertical intervals of 12 
inches. When a metal ladder replaces the steps, it shall be securely fastened into position. 

 
751-3.5 Corrugated metal structures.  Corrugated metal structures shall be prefabricated. All standard or 
special fittings shall be furnished to provide pipe connections or branches with the correct dimensions and 
of sufficient length to accommodate connecting bands. The fittings shall be welded in place to the metal 
structures. The top of the metal structure shall be designed so that either a concrete slab or metal collar may 
be attached to allow the fastening of a standard metal frame and grate or cover. Steps or ladders shall be 
furnished as shown on the plans.  Corrugated metal structures shall be constructed on prepared foundations, 
conforming to the dimensions and locations as shown on the plans. When indicated, the structures shall be 
placed on a reinforced concrete base. 

 
751-3.6 Inlet and outlet pipes. Inlet and outlet pipes shall extend through the walls of the structures a 
sufficient distance beyond the outside surface to allow for connections.  They shall be cut off flush with the 
wall on the inside surface of the structure, unless otherwise directed. For concrete or brick structures, mortar 
shall be placed around these pipes to form a tight, neat connection. 

 
751-3.7 Placement and treatment of castings, frames, and fittings. All castings, frames, and fittings shall 
be placed in the positions indicated on the plans or as directed by the Engineer, and shall be set true to line 
and elevation. If frames or fittings are to be set in concrete or cement mortar, all anchors or bolts shall be 
in place before the concrete or mortar is placed. The unit shall not be disturbed until the mortar or concrete 
has set. 
 
When frames or fittings are placed on previously constructed masonry, the bearing surface of the masonry 
shall be brought true to line and grade and shall present an even bearing surface so the entire face or back 
of the unit will come in contact with the masonry. The unit shall be set in mortar beds and anchored to the 
masonry as indicated on the plans or as directed by the Engineer. All units shall set firm and secure. 
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After the frames or fittings have been set in final position, the concrete or mortar shall be allowed to harden 
for seven (7) days before the grates or covers are placed and fastened down. 

 
751-3.8 Installation of steps. The steps shall be installed as indicated on the plans or as directed by the 
Engineer. When the steps are to be set in concrete, they shall be placed and secured in position before the 
concrete is placed. When the steps are installed in brick masonry, they shall be placed as the masonry is 
being built. The steps shall not be disturbed or used until the concrete or mortar has hardened for at least 
seven (7) days. After seven (7) days, the steps shall be cleaned and painted, unless they have been 
galvanized. 
 
When steps are required with precast concrete structures, they shall be cast into the side of the sections at 
the time the sections are manufactured or set in place after the structure is erected by drilling holes in the 
concrete and cementing the steps in place. 
 
When steps are required with corrugated metal structures, they shall be welded into aligned position at a 
vertical spacing of 12 inches. 
 
Instead of steps, prefabricated ladders may be installed. For brick or concrete structures, the ladder shall be 
held in place by grouting the supports in drilled holes. For metal structures, the ladder shall be secured by 
welding the top support to the structure and grouting the bottom support into drilled holes in the foundation 
or as directed by the Engineer. 

 
751-3.9 Backfilling. 

A. After a structure has been completed, the area around it shall be backfilled with approved 
material, in horizontal layers not to exceed 8 inches  in loose depth, and compacted to the density 
required in Item P-152. Each layer shall be deposited evenly around the structure to 
approximately the same elevation. The top of the fill shall meet the elevation shown on the plans 
or as directed by the Engineer. 

B. Backfill shall not be placed against any structure until approved by the Engineer. For concrete 
structures, approval shall not be given until the concrete has been in place seven (7) days, or until 
tests establish that the concrete has attained sufficient strength to withstand any pressure created 
by the backfill and placing methods. 

C. Backfill shall not be measured for direct payment. Performance of this work shall be considered 
an obligation of the Contractor covered under the contract unit price for the structure involved. 

 
751-3.10 Cleaning and restoration of site. After the backfill is completed, the Contractor shall dispose of 
all surplus material, dirt, and rubbish from the site. Surplus dirt may be deposited in embankments, 
shoulders, or as approved by the Engineer. The Contractor shall restore all disturbed areas to their original 
condition. The Contractor shall remove all tools and equipment, leaving the entire site free, clear, and in 
good condition. 
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METHOD OF MEASUREMENT 
 

751-4.1 Connections to and adjusted manholes, catch basins, inlets, inspection holes, and pull boxesshall 
be measured by the unit. 
 

BASIS OF PAYMENT 
751-5.1 The accepted quantities of manholes, catch basins, inlets, inspection holes, and pull boxes will be 
paid for at the contract unit price per each in place when completed. This price shall be full compensation 
for furnishing all materials and for all preparation, excavation, backfilling and placing of the materials; 
furnishing and installation of such specials and connections to pipes and other structures as may be required 
to complete the item as shown on the plans; and for all labor equipment, tools and incidentals necessary to 
complete the structure. 

Payment will be made under: 

Item D-751-5.1 Adjust Existing Manholes – per each 

Item D-751-5.2 Adjust Existing Pull Boxes – per each 

Item D-751-5.3 Connection to Existing Storm Drain Manhole – per each 
 

MATERIAL REQUIREMENT 

ASTM A27 Standard Specification for Steel Castings, Carbon, for General Application 

ASTM A47 Standard Specification for Ferritic Malleable Iron Castings 

ASTM A48 Standard Specification for Gray Iron Castings 

ASTM A123 Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel 
Products 

ASTM A283 Standard Specification for Low and Intermediate Tensile Strength Carbon Steel 
Plates 

ASTM A536 Standard Specification for Ductile Iron Castings 

ASTM A897 Standard Specification for Austempered Ductile Iron Castings  

ASTM C32 Standard Specification for Sewer and Manhole Brick (Made from Clay or Shale) 

ASTM C144 Standard Specification for Aggregate for Masonry Mortar 

ASTM C150 Standard Specification for Portland Cement 

ASTM C478 Standard Specification for Precast Reinforced Concrete Manhole Sections 

ASTM C1433 Standard Specification for Precast Reinforced Concrete Monolithic Box Sections 
for Culverts, Storm Drains, and Sewers 

AASHTO M36 Standard Specification for Corrugated Steel Pipe, Metallic-Coated, for Sewers 
and Drains 

END OF ITEM D-751 
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Technical Specifications 

 

Item D-754, Concrete Gutters, Ditches, and Flumes 

 

DESCRIPTION 

 

754-1.1 This item shall consist of Portland cement concrete gutters, ditches, and flumes constructed in 

accordance with these specifications at the specified locations in accordance with the dimensions, lines, 

and grades as shown on the plans. 

 

MATERIALS 

 

754-2.1 Concrete. Plain and reinforced concrete shall meet the requirements of Item P-610. 

 

754-2.2 Joints. Joint filler materials and premolded joint material shall conform to Item P-610. 

 

CONSTRUCTION METHODS 

 

754-3.1 Preparing subgrade. Excavation shall be made to the required width and depth, and the subgrade 

upon which the item is to be built shall be compacted to a firm uniform grade. All soft and unsuitable 

material shall be removed and replaced with suitable approved material. When required, a layer of approved 

granular material, compacted to the thickness indicated on the plans, shall be placed to form a subbase. The 

underlying course shall be checked and accepted by the Engineer before placing and spreading operations 

are started. 

 

754-3.2 Placing. The forms and the mixing, placing, finishing, and curing of concrete shall conform to the 

requirements of Item P-610 and the following requirements. 

 

The concrete shall be tamped until it is consolidated and mortar covers the top surface. The surface of the 

concrete shall be floated smooth and the edges rounded to the radii shown on the plans. Before the concrete 

is given the final finishing, the surface shall be tested with a 12-foot straightedge, and any irregularities of 

more than 1/4 inch in 12-foot shall be eliminated. 

 

The concrete shall be placed with dummy-grooved joints not to exceed 25 feet apart and no section shall 

be less than 4 feet long. 

 

Expansion joints of the type called for in the plans shall be constructed to replace dummy groove joints at 

spacings of approximately 100 feet. When the gutter is placed next to concrete pavement, expansion joints 

in the gutter shall be located opposite expansion joints in the pavement. When a gutter abuts a pavement or 

other structure, an expansion joint shall be placed between the gutter and the other structure. 
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Forms shall not be removed within 24 hours after the concrete has been placed. Minor defects shall be 

repaired with mortar containing one (1) part cement and two (2) parts fine aggregate. 

Depositing, compacting, and finishing the item shall be conducted to build a satisfactory structure. If any 

section of concrete is found to be porous, or is otherwise defective, it shall be removed and replaced by the 

Contractor without additional compensation. 

 

754-3.3 Backfilling. After the concrete has set sufficiently, the spaces adjacent to the structure shall be 

refilled to the required elevation with material specified on the plans and compacted by mechanical 

equipment to at least 90% of the maximum density as determined by ASTM D698. The in-place density 

shall be determined in accordance with ASTM D1556. 

 

754-3.4 Cleaning and restoration of site. After the backfill is completed, the Contractor shall dispose of 

all surplus material, dirt, and rubbish from the site. Surplus dirt may be deposited in embankments, 

shoulders, or as ordered by the Engineer. The Contractor shall restore all disturbed areas to their original 

condition. The Contractor shall remove all tools and equipment, leaving the entire site free, clear and in 

good condition. 

 

Performance of the work described in this section shall be considered as a subsidiary obligation of the 

Contractor, covered under the contract unit price for the structure. 

 

METHOD OF MEASUREMENT 

 

754-4.1 Concrete Valley Gutter shall be measured by the linear foot  in accordance with the dimensions 

shown on the plans or ordered by the Engineer.  

 

BASIS OF PAYMENT 

 

754-5.1 The accepted quantities of Concrete Valley Gutter will be paid for at the contract unit price per 

linear foot complete in place. 

 

Payment will be made under: 

Item D-754-5.1 PCC Valley Gutter, 5-feet Wide – per linear foot  

 

TESTING REQUIREMENTS 

 

ASTM D698 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 ft-lb/ft3) 

ASTM D1556 Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-

Cone Method 

 

END OF ITEM D-754 
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Technical Specifications 

 

Item P-152, Excavation, Subgrade, and Embankment 

 

DESCRIPTION 

 

152-1.1 This item covers excavation, disposal, placement, and compaction of all materials within the limits 

of the work required to construct safety areas, runways, taxiways, aprons, and intermediate areas as well as 

other areas for drainage, building construction, parking, or other purposes in accordance with these 

specifications and in conformity to the dimensions and typical sections shown on the plans. 

 

152-1.2 Classification. All material excavated shall be classified as defined below: 

A. Unclassified excavation. Unclassified excavation shall consist of the excavation and disposal of 

all material, regardless of its nature which is not otherwise classified and paid for under one of the 

following items. 

B. Drainage excavation. Drainage excavation shall consist of all excavation made for the primary 

purpose of drainage and includes drainage ditches, such as intercepting, inlet or outlet ditches; 

temporary levee construction; or any other type as shown on the plans. 

C. Borrow excavation. Borrow excavation shall consist of approved material required for the 

construction of embankments or for other portions of the work in excess of the quantity of usable 

material available from required excavations. Borrow material shall be obtained from areas 

designated by the Engineer within the limits of the airport property but outside the normal limits 

of necessary grading, or from areas outside the airport boundaries.   

 

152-1.3 Unsuitable excavation. Any material containing vegetable or organic matter, such as muck, peat, 

organic silt, or sod shall be considered unsuitable for use in embankment construction. Material, suitable 

for topsoil may be used on the embankment slope when approved by the Engineer. 

 

CONSTRUCTION METHODS 

 

152-2.1 General. Before beginning excavation, grading, and embankment operations in any area, the area 

shall be completely cleared and grubbed in accordance with Item P-151. 

 

The suitability of material to be placed in embankments shall be subject to approval by the Engineer. All 

unsuitable material shall be disposed of in waste areas shown on the plans. All waste areas shall be graded 

to allow positive drainage of the area and of adjacent areas. The surface elevation of waste areas shall not 

extend above the surface elevation of adjacent usable areas of the airport, unless specified on the plans or 

approved by the Engineer. 

 

When the Contractor’s excavating operations encounter artifacts of historical or archaeological 

significance, the operations shall be temporarily discontinued and the Engineer notified per subsection 70-
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20. At the direction of the Engineer, the Contractor shall excavate the site in such a manner as to preserve 

the artifacts encountered and allow for their removal. Such excavation will be paid for as extra work. 

 

Those areas outside of the limits of the pavement areas where the top layer of soil material has become 

compacted by hauling or other Contractor activities shall be scarified and disked to a depth of 4 inches, to 

loosen and pulverize the soil. 

 

If it is necessary to interrupt existing surface drainage, sewers or under-drainage, conduits, utilities, or 

similar underground structures, the Contractor shall be responsible for and shall take all necessary 

precautions to preserve them or provide temporary services. When such facilities are encountered, the 

Contractor shall notify the Engineer, who shall arrange for their removal if necessary. The Contractor, at 

his or her expense, shall satisfactorily repair or pay the cost of all damage to such facilities or structures 

that may result from any of the Contractor’s operations during the period of the contract.  

 

152-2.2 Excavation. No excavation shall be started until the work has been staked out by the Contractor 

and the Engineer has obtained from the Contractor, the survey notes of the elevations and measurements of 

the ground surface. All areas to be excavated shall be stripped of vegetation and topsoil.  Topsoil shall be 

stockpiled for future use in areas designated on the plans or by the Engineer. All suitable excavated material 

shall be used in the formation of embankment, subgrade, or other purposes shown on the plans. All 

unsuitable material shall be disposed of as shown on the plans. 

 

When the volume of the excavation exceeds that required to construct the embankments to the grades 

indicated, the excess shall be used to grade the areas of ultimate development or disposed as directed by 

the Engineer. When the volume of excavation is not sufficient for constructing the embankments to the 

grades indicated, the deficiency shall be obtained from borrow areas. 

 

The grade shall be maintained so that the surface is well drained at all times. When necessary, temporary 

drains and drainage ditches shall be installed to intercept or divert surface water that may affect the work. 

A. Selective grading. When selective grading is indicated on the plans, the more suitable material 

designated by the Engineer shall be used in constructing the embankment or in capping the 

pavement subgrade. If, at the time of excavation, it is not possible to place this material in its final 

location, it shall be stockpiled in approved areas so that it can be measured for payment as 

specified in paragraph 152-3.3. 

B. Undercutting. Not applicable for this project. 

C. Overbreak. Not applicable for this project. 

D. Removal of utilities. The removal of existing structures and utilities required to permit the 

orderly progress of work will be accomplished by someone other than the Contractor; for 

example, the utility unless otherwise shown on the plans. All existing foundations shall be 

excavated at least 2 feet below the top of subgrade or as indicated on the plans, and the material 

disposed of as directed by the Engineer. All foundations thus excavated shall be backfilled with 

suitable material and compacted as specified. 
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E. Compaction requirements. The subgrade under areas to be paved shall be compacted to the 

depth and density as shown on the plans. The maximum density as determined by ASTM D698. 

The material to be compacted shall be within ±2% of optimum moisture content before being 

rolled to obtain the prescribed compaction (except for expansive soils). 

The in-place field density shall be determined in accordance with ASTM D6938 using Procedure 

A, the direct transmission method, and ASTM D6938 shall be used to determine the moisture 

content of the material. The machine shall be calibrated in accordance with ASTM D6938. Stones 

or rock fragments larger than 4 inches in their greatest dimension will not be permitted in the top 

6 inches of the subgrade. The finished grading operations, conforming to the typical cross-

section, shall be completed and maintained at least 1,000 feet ahead of the paving operations or as 

directed by the Engineer. 

All loose or protruding rocks on the back slopes of cuts shall be pried loose or otherwise removed 

to the slope finished grade line. All cut-and-fill slopes shall be uniformly dressed to the slope, 

cross-section, and alignment shown on the plans or as directed by the Engineer.  Blasting shall 

not be allowed.   

F. Proof rolling. After compaction is completed, the subgrade area shall be proof rolled with a 20 

ton Tandem axle Dual Wheel Dump Truck loaded to the legal limit with tires inflated to 100psi.in 

the presence of the Engineer.  Apply a minimum of 50 percent coverage, or as specified by the 

Engineer, to all paved areas. A coverage is defined as the application of one tire print over the 

designated area. Soft areas of subgrade that deflect more than 1 inch or show permanent 

deformation greater than 1 inch shall be removed and replaced with suitable material or reworked 

to conform to the moisture content and compaction requirements in accordance with these 

specifications. 

 

152-2.3 Borrow excavation. Not applicable for this project.  

 

152-2.4 Drainage excavation. Drainage excavation shall consist of excavating for drainage ditches such 

as intercepting; inlet or outlet ditches; for temporary levee construction; or for any other type as designed 

or as shown on the plans. The work shall be performed in sequence with the other construction.  

 

Intercepting ditches shall be constructed prior to starting adjacent excavation operations. All satisfactory 

material shall be placed in embankment fills; unsuitable material shall be placed in designated waste areas 

or as directed by the Engineer. All necessary work shall be performed true to final line, elevation, and cross-

section. The Contractor shall maintain ditches constructed on the project to the required cross-section and 

shall keep them free of debris or obstructions until the project is accepted.  

 

152-2.5 Preparation of embankment area. Where an embankment is to be constructed to a height of 4 

feet or less, all sod and vegetative matter shall be removed from the surface upon which the embankment 

is to be placed. The cleared surface shall be broken up by plowing or scarifying to a minimum depth of 6 

inches and shall then be compacted as indicated in paragraph 152-2.6. When the height of fill is greater 
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than 4 feet, sod not required to be removed shall be thoroughly disked and recompacted to the density of 

the surrounding ground before construction of embankment. 

 

Sloped surfaces steeper than one (1) vertical to four (4) horizontal shall be plowed, stepped, benched, or 

broken up so that the fill material will bond with the existing material. When the subgrade is part fill and 

part excavation or natural ground, the excavated or natural ground portion shall be scarified to a depth of 

12 inches and compacted as specified for the adjacent fill. 

No direct payment shall be made for the work performed under this section. The necessary clearing and 

grubbing and the quantity of excavation removed will be paid for under the respective items of work. 

 

152-2.6 Formation of embankments. Embankments shall be formed in successive horizontal layers of not 

more than 8 inches in loose depth for the full width of the cross-section, unless otherwise approved by the 

Engineer. 

 

The layers shall be placed, to produce a soil structure as shown on the typical cross-section or as directed 

by the Engineer. Materials such as brush, hedge, roots, stumps, grass and other organic matter, shall not be 

incorporated or buried in the embankment. 

 

Earthwork operations shall be suspended at any time when satisfactory results cannot be obtained because 

of rain, freezing, or other unsatisfactory weather conditions in the field. Frozen material shall not be placed 

in the embankment nor shall embankment be placed upon frozen material. Material shall not be placed on 

surfaces that are muddy, frozen, or contain frost. The Contractor shall drag, blade, or slope the embankment 

to provide surface drainage at all times. 

 

The material in each layer shall be within ±2% of optimum moisture content before rolling to obtain the 

prescribed compaction. To achieve a uniform moisture content throughout the layer, the material shall be 

moistened or aerated as necessary. Samples of all embankment materials for testing, both before and after 

placement and compaction, will be taken for each 1,000 square yards. Based on these tests, the Contractor 

shall make the necessary corrections and adjustments in methods, materials or moisture content to achieve 

the specified embankment density. 

 

Rolling operations shall be continued until the embankment is compacted to not less than 95% of maximum 

density for noncohesive soils, and 90% of maximum density for cohesive soils as determined by ASTM 

D698. Under all areas to be paved, the embankments shall be compacted to a depth of 6 inches and to a 

density of not less than 100 percent of the maximum density as determined by ASTM D698. 

 

On all areas outside of the pavement areas, no compaction will be required on the top 4 inches. 

 

The in-place field density shall be determined in accordance with ASTM 6938 using Procedure A, the direct 

transmission method, and ASTM D6938 shall be used to determine the moisture content of the material. 

The machine shall be calibrated in accordance with ASTM D6938. The Contractor’s laboratory shall 
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perform all density tests in the Engineer’s presence and provide the test results upon completion to the 

Engineer for acceptance.   

 

Compaction areas shall be kept separate, and no layer shall be covered by another layer until the proper 

density is obtained. 

 

During construction of the embankment, the Contractor shall route all construction equipment evenly over 

the entire width of the embankment as each layer is placed. Layer placement shall begin in the deepest 

portion of the embankment fill. As placement progresses, the layers shall be constructed approximately 

parallel to the finished pavement grade line. 

 

When rock and other embankment material are excavated at approximately the same time, the rock shall be 

incorporated into the outer portion of the embankment and the other material shall be incorporated under 

the future paved areas. Stones or fragmentary rock larger than 4 inches in their greatest dimensions will not 

be allowed in the top 6 inches of the subgrade. Rockfill shall be brought up in layers as specified or as 

directed by the Engineer and the finer material shall be used to fill the voids with forming a dense, compact 

mass. Rock or boulders shall not be disposed of outside the excavation or embankment areas, except at 

places and in the manner designated on the plans or by the Engineer. 

 

When the excavated material consists predominantly of rock fragments of such size that the material cannot 

be placed in layers of the prescribed thickness without crushing, pulverizing or further breaking down the 

pieces, such material may be placed in the embankment as directed in layers not exceeding 2 feet in 

thickness. Each layer shall be leveled and smoothed with suitable equipment by distribution of spalls and 

finer fragments of rock. The layer shall not be constructed above an elevation 4 feet below the finished 

subgrade. 

 

There will be no separate measurement of payment for compacted embankment. All costs incidental to 

placing in layers, compacting, discing, watering, mixing, sloping, and other operations necessary for 

construction of embankments will be included in the contract price for excavation, borrow, or other items. 

 

152-2.7 Finishing and protection of subgrade. After the subgrade is substantially complete, the 

Contractor shall remove any soft or other unstable material over the full width of the subgrade that will not 

compact properly. All low areas, holes or depressions in the subgrade shall be brought to grade with suitable 

select material. Scarifying, blading, rolling and other methods shall be performed to provide a thoroughly 

compacted subgrade shaped to the lines and grades shown on the plans. 

 

Grading of the subgrade shall be performed so that it will drain readily. The Contractor shall protect the 

subgrade from damage and limit hauling over the finished subgrade to only traffic essential for construction 

purposes. All ruts or rough places that develop in the completed subgrade shall be graded and recompacted.  

 

No subbase, base, or surface course shall be placed on the subgrade until the subgrade has been approved 

by the Engineer. 
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152-2.8 Haul. All hauling will be considered a necessary and incidental part of the work. The Contractor 

shall include the cost in the contract unit price for the pay of items of work involved. No payment will be 

made separately or directly for hauling on any part of the work. 

 

152-2.9 Tolerances. In those areas upon which a subbase or base course is to be placed, the top of the 

subgrade shall be of such smoothness that, when tested with a 12-foot straightedge applied parallel and at 

right angles to the centerline, it shall not show any deviation in excess of 1/2 inch, or shall not be more than 

0.05 feet from true grade as established by grade hubs. Any deviation in excess of these amounts shall be 

corrected by loosening, adding, or removing materials; reshaping; and recompacting. 

 

On safety areas, intermediate and other designated areas, the surface shall be of such smoothness that it will 

not vary more than 0.10 feet from true grade as established by grade hubs. Any deviation in excess of this 

amount shall be corrected by loosening, adding or removing materials, and reshaping. 

 

152-2.10 Topsoil. Not applicable for this project. 

 

METHOD OF MEASUREMENT 

 

152-3.1 The quantity of excavation to be paid for shall be the number of cubic yards measured in its original 

position. Measurement shall not include the quantity of materials excavated without authorization beyond 

normal slope lines, or the quantity of material used for purposes other than those directed.  

 

152-3.2 Overexcavation and Recompaction in zones 1, 2 & 3 shall be the number of cubic yards measured 

in its original position. Measurement shall not include the quantity of materials excavated without 

authorization beyond normal slope lines, or the quantity of material used for purposes other than those 

directed 

 

152-3.3 Stockpiled material shall be paid for on the basis of the number of cubic yards measured in the 

stockpiled position. 

 

152-3.4 For payment specified by the cubic yard, measurement for all excavation shall be computed by the 

average end area method. The end area is that bound by the original ground line established by field cross-

sections and the final theoretical pay line established by excavation cross-sections shown on the plans, 

subject to verification by the Engineer. After completion of all excavation operations and prior to the 

placing of base or subbase material, the final excavation shall be verified by the Engineer by means of field 

cross-sections taken randomly at intervals not exceeding 500 linear feet. 

 

BASIS OF PAYMENT 

 

152-4.1 “Unclassified excavation” payment shall be made at the contract unit price per cubic yard. This 

price shall be full compensation for furnishing all materials, labor, equipment, tools, and incidentals 

necessary to complete the item. 
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152-4.2 “6-inch Overexcavation & Recompaction, Zone 1” payment shall be made at the contract unit price 

per cubic yard. This price shall be full compensation for furnishing all materials, labor, equipment, tools, 

and incidentals necessary to complete the item. 

 

152-4.3 “3-inch Overexcavation & Recompaction, Zone 2” payment shall be made at the contract unit price 

per cubic yard. This price shall be full compensation for furnishing all materials, labor, equipment, tools, 

and incidentals necessary to complete the item.  

 

152-4.4 “3-inch Overexcavation & Recompaction, Zone 3” payment shall be made at the contract unit price 

per cubic yard. This price shall be full compensation for furnishing all materials, labor, equipment, tools, 

and incidentals necessary to complete the item.  

 

152-4.5 “Stockpiled Material” payment shall be made at the contract unit price per cubic yard. This price 

shall be full compensation for furnishing all materials, labor, equipment, tools, and incidentals necessary to 

complete the item.  

  

Payment will be made under: 

Item P-152-4.1 Unclassified Excavation – per cubic yard 

Item P-152-4.2 6-inch Overexcavation & Recompaction, Zone 1 – per cubic yard 

Item P-152-4.3 3-inch Overexcavation & Recompaction, Zone 2 – per cubic yard 

Item P-152-4.4 3-inch Overexcavation & Recompaction, Zone 3 – per cubic yard 

Item P-152-4.5 Stockpiled material – per cubic yard 

 

TESTING REQUIREMENTS 

ASTM D698 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 ft-lbf/ft3) 

ASTM D1556 Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-

Cone Method 

ASTM D1557 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Modified Effort (56,000 ft-lbf/ft3) 

ASTM D2167 Standard Test Method for Density and Unit Weight of Soil in Place by the 

Rubber Balloon Method 

ASTM D6938 Standard Test Methods for In-Place Density and Water Content of Soil and Soil-

Aggregate by Nuclear Methods (Shallow Depth) 

 

END OF ITEM P-152 
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Technical Specifications 

 

Item P-156 Temporary Air and Water Pollution, Soil Erosion, and Siltation Control 

 

DESCRIPTION 

 

156-1.1 This item shall consist of temporary control measures as shown on the plans or the Stormwater 

Pollution Prevention Plan (SWPPP) or as ordered by the Engineer during the life of a contract to control 

water pollution, soil erosion, and siltation through the use of silt fences, fiber rolls, berms, dikes, dams, 

sediment basins, fiber mats, gravel, mulches, grasses, slope drains, and other erosion control devices or 

methods. 

 

The temporary erosion control measures contained herein shall be coordinated with the permanent erosion 

control measures specified as part of this contract to the extent practical to assure economical, effective, 

and continuous erosion control throughout the construction period. 

 

Temporary control may include work outside the construction limits such as borrow pit operations, 

equipment and material storage sites, waste areas, and temporary plant sites. 

 

Temporary control measures shall be design, installed and maintained to minimize the creation of wildlife 

attractants that have the potential to attract hazardous wildlife on or near public-use airports.  

 

MATERIALS 

 

156-2.1 Grass. Grass that will not compete with the grasses sown later for permanent cover per Item T-

901shall be a quick-growing species (such as ryegrass, Italian ryegrass, or cereal grasses) suitable to the 

area providing a temporary cover. Selected grass species shall not create a wildlife attractant.   

 

156-2.2 Mulches. Mulches may be hay, straw, fiber mats, netting, bark, wood chips, or other suitable 

material reasonably clean and free of noxious weeds and deleterious materials per ItemT-908.  Mulches 

shall not create a wildlife attractant. 

 

156-2.3 Fertilizer. Fertilizer shall be a standard commercial grade and shall conform to all Federal and 

state regulations and to the standards of the Association of Official Agricultural Chemists. 

 

156-2.4 Slope drains. Slope drains may be constructed of pipe, fiber mats, rubble, Portland cement 

concrete, bituminous concrete, or other materials that will adequately control erosion. 

 

156-2.5 Silt fence. The silt fence shall consist of polymeric filaments which are formed into a stable 

network such that filaments retain their relative positions. Synthetic filter fabric shall contain ultraviolet ray 

inhibitors and stabilizers to provide a minimum of six months of expected usable construction life.  Silt 

fence shall meet the requirements of ASTM D6461. 

TS-39

1135dme
Typewritten Text

1135dme
Typewritten Text



 

French Valley Airport  Division V 

Riverside County, California                  Item P-156, Temporary Air and Water Pollution, Soil Erosion, and Siltation Control 

South Apron Pavement Reconstruction  Bid Set 

 

156-2.6 Other. All other materials shall meet commercial grade standards and shall be approved by the 

Engineer before being incorporated into the project. 

 

CONSTRUCTION REQUIREMENTS 

 

156-3.1 General. In the event of conflict between these requirements and pollution control laws, rules, or 

regulations of other Federal, state, or local agencies, the more restrictive laws, rules, or regulations shall 

apply. 

 

The Engineer shall be responsible for assuring compliance to the extent that construction practices, 

construction operations, and construction work are involved. 

 

156-3.2 Schedule. Prior to the start of construction, the Contractor shall submit schedules for 

accomplishment of temporary and permanent erosion control work for clearing and grubbing; grading; 

construction; paving; and structures at watercourses. The Contractor shall also submit a proposed method 

of erosion and dust control on haul roads and borrow pits and a plan for disposal of waste materials. Work 

shall not be started until the erosion control schedules and methods of operation for the applicable 

construction have been accepted by the Engineer. 

 

156-3.3 Construction details. The Contractor will be required to incorporate all permanent erosion control 

features into the project at the earliest practicable time as outlined in the accepted schedule. Except where 

future construction operations will damage slopes, the Contractor shall perform the permanent seeding and 

mulching and other specified slope protection work in stages, as soon as substantial areas of exposed slopes 

can be made available. Temporary erosion and pollution control measures will be used to correct conditions 

that develop during construction that were not foreseen during the design stage; that are needed prior to 

installation of permanent control features; or that are needed temporarily to control erosion that develops 

during normal construction practices, but are not associated with permanent control features on the project. 

 

Where erosion may be a problem, clearing and grubbing operations should be scheduled and performed so 

that grading operations and permanent erosion control features can follow immediately if project conditions 

permit; otherwise, temporary erosion control measures may be required. 

 

The Engineer shall limit the area of clearing and grubbing, excavation, borrow, and embankment operations 

in progress, commensurate with the Contractor’s capability and progress in keeping the finish grading, 

mulching, seeding, and other such permanent control measures current with the accepted schedule. If 

seasonal limitations make such coordination unrealistic, temporary erosion control measures shall be taken 

immediately to the extent feasible and justified as directed by the Engineer. 

 

The Contractor shall provide immediate permanent or temporary pollution control measures to minimize 

contamination of adjacent streams or other watercourses, lakes, ponds, or other areas of water impoundment 

as directed by the Engineer. If temporary erosion and pollution control measures are required due to the 
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Contractor’s negligence, carelessness, or failure to install permanent controls as a part of the work as 

scheduled or directed by the Engineer, the work shall be performed by the Contractor and the cost shall be 

incidental to this item. 

 

The Engineer may increase or decrease the area of erodible earth material that can be exposed at any time 

based on an analysis of project conditions. 

 

The erosion control features installed by the Contractor shall be acceptably maintained by the Contractor 

during the construction period. 

 

Whenever construction equipment must cross watercourses at frequent intervals, temporary structures 

should be provided. 

 

Pollutants such as fuels, lubricants, bitumen, raw sewage, wash water from concrete mixing operations, and 

other harmful materials shall not be discharged into any waterways, impoundments or into natural or 

manmade channels. 

156-3.4 Installation, maintenance and removal of silt fences.  Silt fences shall extend a minimum of 16 

inches and a maximum of 34 inches above the ground surface. Posts shall be set no more than 10 feet  on 

center. Filter fabric shall be cut from a continuous roll to the length required minimizing joints where 

possible. When joints are necessary, the fabric shall be spliced at a support post with a minimum 12-inch 

overlap and securely sealed. A trench shall be excavated approximately 4 inches deep by 4 inches wide on 

the upslope side of the silt fence. The trench shall be backfilled and the soil compacted over the silt fence 

fabric. The Contractor shall remove and dispose of silt that accumulates during construction and prior to 

establishment of permanent erosion control. The fence shall be maintained in good working condition until 

permanent erosion control is established. Silt fence shall be removed upon approval of the Engineer. 

 

METHOD OF MEASUREMENT 

 

156-4.1 Temporary erosion and pollution control work required will be performed as scheduled or directed 

by the Engineer. Completed and accepted work will be measured as follows: 

A. Construction Entrance Tracking Pad will be measured per each installation. 

B. Inlet Protection will be measured per each installation. 

C. Fiber Roll will be measured by the linear foot. 

 

156-4.2 Control work performed for protection of construction areas outside the construction limits, such 

as borrow and waste areas, haul roads, equipment and material storage sites, and temporary plant sites, will 

not be measured and paid for directly but shall be considered as a subsidiary obligation of the Contractor. 
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BASIS OF PAYMENT 

 

156-5.1 Accepted quantities of temporary water pollution, soil erosion, and siltation control work ordered 

by the Engineer and measured as provided in paragraph 156-4.1 will be paid for under: 

Item P-156-5.1 Construction Entrance Tracking Pad – per each  

Item P-156-5.2 Inlet Protection – per each  

Item P-156-5.3 Fiber Roll – per linear feet 

 

Where other directed work falls within the specifications for a work item that has a contract price, the units 

of work shall be measured and paid for at the contract unit price bid for the various items. 

 

Temporary control features not covered by contract items that are ordered by the Engineer will be paid for 

in accordance with Section 90-05 Payment for Extra work. 

 

MATERIAL REQUIREMENTS 

 

ASTM D6461 Standard Specification for Silt Fence Materials 

AC 150/5200-33 Hazardous Wildlife Attractants 

END OF ITEM P-156 
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Technical Specifications 

 

Item P-209, Crushed Aggregate Base Course 

 

DESCRIPTION 

 

209-1.1 This item consists of a base course composed of crushed aggregate base constructed on a prepared 

course in accordance with these specifications and in conformity to the dimensions and typical cross-

sections shown on the plans. 

 

MATERIALS 

 

209-2.1 Crushed aggregate base. Crushed aggregate shall consist of clean, sound, durable particles of 

crushed stone, crushed gravel, or crushed slag and shall be free from coatings of clay, silt, organic material, 

or other objectionable materials. Aggregates shall contain no clay lumps or balls. Fine aggregate passing 

the No. 4 sieve shall consist of fines from the coarse aggregate crushing operation. If necessary, fine 

aggregate may be added to produce the correct gradation. The fine aggregate shall be produced by crushing 

stone, gravel, or slag that meet the coarse aggregate requirements for wear and soundness. 

 

The crushed slag shall be an air-cooled, blast furnace slag and shall have a unit weight of not less than 70 

pounds per cubic foot when tested per ASTM C29. 

 

The coarse aggregate portion, defined as the material retained on the No. 4 sieve, shall not have a loss of 

greater than 45% when tested per ASTM C131.  The sodium sulfate soundness loss shall not exceed 12%, 

or the magnesium sulfate soundness loss shall not exceed 18%, after five cycles, when tested in accordance 

with ASTM C88.  The aggregate shall contain no more than 15%, by weight, of flat, elongated, or flat and 

elongated particles per ASTM D4791. A flat particle is one having a ratio of width to thickness greater than 

3; an elongated particle is one having a ratio of length to width greater than three (3). The aggregate shall 

have at least 90% by weight of particles with at least two fractured faces and 100% with at least one 

fractured face per ASTM D5821. The area of each face shall be equal to at least 75% of the smallest mid-

sectional area of the piece. When two fractured faces are contiguous, the angle between the planes of 

fractures shall be at least 30 degrees to count as two fractured faces. 

A. Sampling and testing for initial aggregate base requirements. Samples shall be taken by the 

Contractor in the presence of the Engineer.  Material shall meet the requirements in paragraph 209-

2.1 and 209-2.2. This sampling and testing will be the basis for approval of the aggregate base 

quality requirements.   

 

209-2.2 Gradation requirements. The gradation of the aggregate base material shall meet the requirements 

of the gradation given in the following table when tested per ASTM C117 and ASTM C136.  The gradation 

shall be well graded from coarse to fine as defined by ASTM D2487 and shall not vary from the lower limit 

on one sieve to the high limit on an adjacent sieve or vice versa. The fraction of material passing the No. 

200 sieve shall not exceed one-half the fraction passing the No. 40 sieve.  
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Requirements for Gradation of Aggregate Base 

Sieve Size Design Range 

Percentage by Weight 

Contractor’s 

Final 

Gradation 

Job Control Grading Band 

Tolerances for Contractor’s 

Final Gradation 

Percent 

2 inch  100  0 

1-1/2 inch  95-100  ±5 

1 inch  70-95  ±8 

3/4 inch  55-85  ±8 

No. 4  30-60  ±8 

No. 40  10-30  ±5 

No. 200  0-8  ±3 

 

The “Job Control Grading Band Tolerances for Contractor’s Final Gradation” in the table shall be applied 

to “Contractor’s Final Gradation” to establish a job control grading band. The full tolerance still applies if 

application of the tolerances results in a job control grading band outside the design range. 

A. Sampling and testing for gradation.  Gradation tests shall be performed by the Engineer per 

ASTM C136 and sieve analysis on material passing the No. 200 sieve per ASTM C117.  The 

Engineer shall take at least two aggregate base samples per lot to check the final gradation. 

Sampling shall be per ASTM D75. The lot will be consistent with the lot size used for density. The 

samples shall be taken from the in-place, un-compacted material in the presence of the Engineer. 

Sampling points and intervals will be designated by the Engineer. 

 

CONSTRUCTION METHODS 

 

209-3.1 Preparing underlying subgrade and/or subbase. The underlying subgrade and/or subbase shall 

be checked and accepted by the Engineer before base course placing and spreading operations begin.  Re-

proof rolling of the subgrade or proof rolling of the subbase in accordance with P-152, at the Contractor’s 

expense, may be required by the Engineer if the Contractor fails to ensure proper drainage or protect the 

subgrade and/or subbase.  Any ruts or soft, yielding areas due to improper drainage conditions, hauling, or 

any other cause, shall be corrected before the base course is placed. To ensure proper drainage, the spreading 

of the base shall begin along the centerline of the pavement on a crowned section or on the high side of the 

pavement with a one-way slope. 

 

209-3.2 Production. The aggregate shall be uniformly blended and, when at a satisfactory moisture content 

per paragraph 209-3.4, the approved material may be transported directly to the spreading equipment.   

 

209-3.3 Placing. The aggregate base material shall be placed on the prepared underlying subgrade and/or 

subbase and compacted in layers to the thickness shown on the plans. Work shall progress without 
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interruption. The material shall be deposited and spread in lanes in a uniform layer without segregation to 

such loose depth that, when compacted, the layer shall have the specified thickness. The aggregate base 

course shall be constructed in layers of uniform thickness of not less than 3 inches nor more than 6 inches 

of compacted thickness. The aggregate as spread shall be of uniform grading with no pockets of fine or 

coarse materials. The aggregate, unless otherwise permitted by the Engineer, shall not be spread more than 

2,000 square yards in advance of the rolling. Any necessary sprinkling shall be kept within these limits. 

Care shall be taken to prevent cutting into the underlying layer during spreading. No material shall be placed 

in snow or on a soft, muddy, or frozen course. The aggregate base material shall be spread by spreader 

boxes or other approved devices. This equipment shall have positive thickness controls that spread the 

aggregate in the required amount to avoid or minimize the need for hand manipulation. Dumping from 

vehicles that require re-handling shall not be permitted. Hauling over the uncompacted base course shall 

not be permitted. 

 

When more than one layer is required, the construction procedure described herein shall apply similarly to 

each layer. 

 

209-3.4 Compaction. Immediately after completion of the spreading operations, compact each layer of the 

base course, as specified, with approved compaction equipment. The number, type, and weight of rollers 

shall be sufficient to compact the material to the required density within the same day that the aggregate is 

placed on the subgrade.  The moisture content of the material during placing operations shall be within ±2 

percentage points of the optimum moisture content as determined by ASTM D6938. 

 

209-3.5 Acceptance sampling and testing for density. Aggregate base course shall be accepted for density 

on a lot basis. A lot will consist of one day’s production if it does not exceed 2,400 square yards. A lot will 

consist of one-half day’s production if a day’s production consists of between 2,400 and 4,800 square yards. 

The Engineer shall perform all density tests. 

 

Each lot shall be divided into two equal sublots. One test shall be made for each sublot and shall consist of 

the average of two random locations for density determination. Sampling locations will be determined by 

the Engineer on a random basis per ASTM D3665.   

 

Each lot will be accepted for density when the field density is at least 100% of the maximum density of 

laboratory specimens. The specimens shall be compacted and tested per ASTM 698. The in-place field 

density shall be determined per ASTM D6938 using Procedure A, the direct transmission method, and 

ASTM D6938 shall be used to determine the moisture content of the material. The machine shall be 

calibrated in accordance with ASTM D6938. If the specified density is not attained, the entire lot shall be 

reworked and/or recompacted and two additional random tests made at the Contractor’s expense. This 

procedure shall be followed until the specified density is reached. 

 

209-3.6 Surface tolerances. After the course has been compacted, the surface shall be tested for 

smoothness and accuracy of grade and crown. Any portion lacking the required smoothness or failing in 

accuracy of grade or crown shall be scarified to a depth of at least 3 inches, reshaped and recompacted to 
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grade. Until the required smoothness and accuracy are obtained and approved by the Engineer. Any 

deviation in surface tolerances shall be corrected by the Contractor at the Contractor’s expense. The 

smoothness and accuracy requirements specified here apply only to the top layer when base course is 

constructed in more than one layer. 

A. Smoothness.  The finished surface shall not vary more than 3/8 inch when tested with a 12-foot 

straightedge applied parallel with and at right angles to the centerline.  The straightedge shall be 

moved continuously at half the length of the 12-foot straightedge for the full length of each line on 

a 50-foot grid.  

B. Accuracy.  The grade and crown shall be measured on a 50-foot grid and shall be within +0 and -

1/2 inch of the specified grade. 

 

209-3.7 Thickness control. The thickness of the base course shall be within +0 and -1/2 inch of the 

specified thickness as determined by survey performed by the Contractor in the presence of the Engineer. 

Survey grades shall be taken at intervals representing no more than 300 square yards per test. Sampling 

locations will be determined by the Engineer per ASTM D3665. Where the thickness is deficient by more 

than 1/2 inch, the Contractor shall correct such areas at no additional cost by scarifying to a depth of at least 

3 inches, adding new material of proper gradation, and the material shall be blended and recompacted to 

grade.  Additional test holes may be required to identify the limits of deficient areas. The Contractor shall 

replace, at his expense, base material where depth tests have been taken. 

 

209-3.8 Protection. Perform construction when the atmospheric temperature is above 35°F. When the 

temperature falls below 35°F, protect all completed areas by approved methods against detrimental effects 

of freezing. Correct completed areas damaged by freezing, rainfall, or other weather conditions to meet 

specified requirements. When the aggregates contain frozen materials or when the underlying course is 

frozen or wet, the construction shall be stopped. Hauling equipment may be routed over completed portions 

of the base course, provided no damage results. Equipment shall be routed over the full width of the base 

course to avoid rutting or uneven compaction. The Engineer will stop all hauling over completed or partially 

completed base course when, in the Engineer’s opinion, such hauling is causing damage. Any damage to 

the base course shall be repaired by the Contractor at the Contractor’s expense. 

 

209-3.9 Maintenance. The Contractor shall maintain the base course in a satisfactory condition until the 

full pavement section is completed and accepted by the Engineer. The surface shall be kept clean and free 

from foreign material and properly drained at all times. Maintenance shall include immediate repairs to any 

defects and shall be repeated as often as necessary to keep the area intact. Any base course that is not paved 

over prior to the onset of winter shall be retested to verify that it still complies with the requirements of this 

specification. Any area of base course that is damaged shall be reworked or replaced as necessary to comply 

with this specification. 

 

Equipment used in the construction of an adjoining section may be routed over completed base course, if 

no damage results and the equipment is routed over the full width of the base course to avoid rutting or 

uneven compaction. 
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The Contractor shall remove all survey and grade hubs from the base courses prior to placing any 

bituminous surface course. 

 

METHOD OF MEASUREMENT 

 

209-4.1 The quantity of crushed aggregate base course will be determined by measurement of the number 

of cubic yards of material actually constructed and accepted by the Engineer as complying with the plans 

and specifications. Base materials shall not be included in any other excavation quantities. 

 

BASIS OF PAYMENT 

 

209-5.1 Payment shall be made at the contract unit price per cubic yard for crushed aggregate base course. 

This price shall be full compensation for furnishing all materials, for preparing and placing these materials, 

and for all labor, equipment tools, and incidentals necessary to complete the item. 

Payment will be made under: 

Item P-209-5.1 Crushed Aggregate Base Course – per cubic yard 

TESTING REQUIREMENTS 

 

ASTM C29 Standard Test Method for Bulk Density (“Unit Weight”) and Voids in Aggregate 

ASTM C88 Standard Test Method for Soundness of Aggregates by Use of Sodium Sulfate or 

Magnesium Sulfate 

ASTM C117 Standard Test Method for Materials Finer than (No. 200) Sieve in Mineral 

Aggregates by Washing 

ASTM C131 Standard Test Method for Resistance to Degradation of Small-Size Coarse 

Aggregate by Abrasion and Impact in the Los Angeles Machine 

ASTM C136 Standard Test Method for Sieve or Screen Analysis of Fine and Coarse 

Aggregates 

ASTM D75 Standard Practice for Sampling Aggregates 

ASTM D422 Standard Test Method for Particle-Size Analysis of Soils 

ASTM D698 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 ft-lbf/ft3) 

ASTM D1556 Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-

Cone Method 

ASTM D1557 Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Modified Effort (56,000 ft-lbf/ft3) 

ASTM D2167 Standard Test Method for Density and Unit Weight of Soil in Place by the 

Rubber Balloon Method 
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ASTM D2419 Standard Test Method for Sand Equivalent Value of Soils and Fine Aggregate 

ASTM D3665 Standard Practice for Random Sampling of Construction Materials 

ASTM D4718 Standard Practice for Correction of Unit Weight and Water Content for Soils 

Containing Oversize Particles 

ASTM D4791 Standard Test Method for Flat Particles, Elongated Particles, or Flat and 

Elongated Particles in Coarse Aggregate 

ASTM D5821 Standard Test Method for Determining the Percentage of Fractured Particles in 

Coarse Aggregate 

ASTM D6938 Standard Test Method for In-Place Density and Water Content of Soil and Soil-

Aggregate by Nuclear Methods (Shallow Depth) 

END OF ITEM P-209 
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Technical Specifications 

 

Item P-401, Hot Mix Asphalt (HMA) Pavements 

 

DESCRIPTION 

 

401-1.1 This item shall consist of pavement courses composed of mineral aggregate and asphalt cement 

binder (asphalt binder) mixed in a central mixing plant and placed on a prepared course in accordance with 

these specifications and shall conform to the lines, grades, thicknesses, and typical cross-sections shown on 

the plans. Each course shall be constructed to the depth, typical section, and elevation required by the plans 

and shall be rolled, finished, and approved before the placement of the next course. 

 

MATERIALS 

 

401-2.1 Aggregate.  Aggregates shall consist of crushed stone, crushed gravel, crushed slag, screenings, 

natural sand and mineral filler, as required.  The aggregates should be free of ferrous sulfides, such as pyrite, 

that would cause “rust” staining that can bleed through pavement markings.  The portion retained on the 

No. 4 sieve is coarse aggregate. The portion passing the No. 4 sieve and retained on the No. 200 sieve is 

fine aggregate, and the portion passing the No. 200 sieve is mineral filler. 

A. Coarse aggregate. Coarse aggregate shall consist of sound, tough, durable particles, free from 

films of matter that would prevent thorough coating and bonding with the bituminous material 

and free from organic matter and other deleterious substances. The percentage of wear shall not 

be greater than 40% when tested in accordance with ASTM C131. The sodium sulfate soundness 

loss shall not exceed 12%, or the magnesium sulfate soundness loss shall not exceed 18%, after 

five cycles, when tested in accordance with ASTM C88.  Clay lumps and friable particles shall 

not exceed 1.0% when tested in accordance with ASTM C142. 

Aggregate shall contain at least 50 percent by weight of individual pieces having two or more 

fractured faces and 65 percent by weight having at least one fractured face. The area of each face 

shall be equal to at least 75% of the smallest midsectional area of the piece. When two fractured 

faces are contiguous, the angle between the planes of fractures shall be at least 30 degrees to 

count as two fractured faces. Fractured faces shall be achieved by crushing. 

The aggregate shall not contain more than a total of 8%, by weight, of flat particles, elongated 

particles, and flat and elongated particles, when tested in accordance with ASTM D4791 with a 

value of 5:1. 

Slag shall be air-cooled, blast furnace slag, and shall have a compacted weight of not less than 70 

pounds per cubic foot when tested in accordance with ASTM C29. 

B. Fine aggregate. Fine aggregate shall consist of clean, sound, tough, durable, angular shaped 

particles produced by crushing stone, slag, or gravel that meets the requirements for wear and 

soundness specified for coarse aggregate. The aggregate particles shall be free from coatings of 

clay, silt, or other objectionable matter.  

TS-49



  

 

French Valley Airport  Division V 

Riverside County, California                   Item P-401, Hot Mix Asphalt Pavements 

South Apron Pavement Reconstruction  Bid Set 

The fine aggregate, including any blended material for the fine aggregate, shall have a plasticity 

index of not more than six (6) and a liquid limit of not more than 25 when tested in accordance 

with ASTM D4318. 

The soundness loss shall not exceed 10% when sodium sulfate is used or 15% when magnesium 

sulfate is used, after five cycles, when tested per ASTM C88. 

Clay lumps and friable particles shall not exceed 1.0%, by weight, when tested in accordance 

with ASTM C142. 

Natural (non-manufactured) sand may be used to obtain the gradation of the aggregate blend or to 

improve the workability of the mix. The amount of sand to be added will be adjusted to produce 

mixtures conforming to requirements of this specification. [   The fine aggregate shall not contain 

more than 15% natural sand by weight of total aggregates.   ] If used, the natural sand shall meet 

the requirements of ASTM D1073 and shall have a plasticity index of not more than six (6) and a 

liquid limit of not more than 25 when tested in accordance with ASTM D4318. 

The aggregate shall have sand equivalent values of 45 or greater when tested in accordance with 

ASTM D2419. 

C. Sampling. ASTM D75 shall be used in sampling coarse and fine aggregate, and ASTM C183 

shall be used in sampling mineral filler. 

 

401-2.2 Mineral filler. If filler, in addition to that naturally present in the aggregate, is necessary, it shall 

meet the requirements of ASTM D242. 

 

401-2.3 Asphalt cement binder. Asphalt cement binder shall conform to ASTM D6373 Performance 

Grade (PG) 70-22 PM. A certificate of compliance from the manufacturer shall be included with the mix 

design submittal.  

 

The supplier’s certified test report with test data indicating grade certification for the asphalt binder shall 

be provided to the Engineer for each load at the time of delivery to the mix plant.  A certified test report 

with test data indicating grade certification for the asphalt binder shall also be provided to the Engineer for 

any modification of the asphalt binder after delivery to the mix plant and before use in the HMA. 

 

401-2.4 Preliminary material acceptance. Prior to delivery of materials to the job site, the Contractor 

shall submit certified test reports to the Engineer for the following materials: 

A. Coarse aggregate: 

(1) Percent of wear 

(2) Soundness 

(3) Clay lumps and friable particles 

(4) Percent fractured faces 

(5) Flat and elongated particles 
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(6) Unit weight of slag 

B. Fine aggregate: 

(1) Liquid limit and Plasticity index 

(2) Soundness 

(3) Clay lumps and friable particles 

(4) Percent natural sand 

(5) Sand equivalent 

C. Mineral filler. 

D. Asphalt binder. Test results for asphalt binder shall include temperature/viscosity charts for 

mixing and compaction temperatures. 

The certifications shall show the appropriate ASTM tests for each material, the test results, and a 

statement that the material meets the specification requirement. 

The Engineer may request samples for testing, prior to and during production, to verify the 

quality of the materials and to ensure conformance with the applicable specifications. 

 

401-2.5 Anti-stripping agent. Any anti-stripping agent or additive if required shall be heat stable, shall not 

change the asphalt cement viscosity beyond specifications, shall contain no harmful ingredients, shall be 

added in recommended proportion by approved method, and shall be a material approved by the Department 

of Transportation of the State in which the project is located. 

 

COMPOSITION 

 

401-3.1 Composition of mixture. The HMA mix shall be composed of a mixture of well-graded aggregate, 

filler and anti-strip agent if required, and asphalt binder. The several aggregate fractions shall be sized, 

handled in separate size groups, and combined in such proportions that the resulting mixture meets the 

grading requirements of the job mix formula (JMF). 

 

401-3.2 Job mix formula (JMF). No hot-mixed asphalt (HMA) for payment shall be produced until a JMF 

has been approved in writing by the Engineer. The asphalt mix-design and JMF shall be prepared by an 

accredited laboratory that meets the requirements of paragraph 401-3.4. The HMA shall be designed using 

procedures contained in Asphalt Institute MS-2 Mix Design Manual, 7th Edition.  ASTM D6926 shall be 

used for preparation of specimens using the manually held and operated hammer for the mix design 

procedure.  ASTM D6927 shall be used for testing for Marshall stability and flow. 

 

If material variability exceeds the standard deviations indicated, the JMF and subsequent production targets 

shall be based on a stability greater than shown in Table 1 and the flow shall be targeted close to the mid-

range of the criteria in order to meet the acceptance requirements.  
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Tensile strength ratio (TSR) of the composite mixture, as determined by ASTM D4867, shall not be less 

than 75 when tested at a saturation of 70-80% or an anti-stripping agent shall be added to the HMA, as 

necessary, to produce a TSR of not less than 75 when tested at a saturation of 70-80%. If an anti-strip agent 

is required, it shall be provided by the Contractor at no additional cost to the Owner. 

 

The JMF shall be submitted in writing by the Contractor at least 30 days prior to the start of paving 

operations.  The JMF shall be developed within the same construction season using aggregates currently 

being produced. 

 

The submitted JMF shall be stamped or sealed by the responsible professional Engineer of the laboratory 

and shall include the following items as a minimum: 

A. Percent passing each sieve size for total combined gradation, individual gradation of all aggregate 

stockpiles and percent by weight of each stockpile used in the job mix formula. 

B. Percent of asphalt cement. 

C. Asphalt performance grade and type of modifier if used. 

D.  Number of blows per side of molded specimen.. 

E. Laboratory mixing temperature. 

F. Laboratory compaction temperature. 

G. Temperature-viscosity relationship of the PG asphalt cement binder showing acceptable range of 

mixing and compaction temperatures; and for modified binders include supplier recommended 

mixing and compaction temperatures. 

H. Plot of the combined gradation on a 0.45 power gradation curve.  

I. Graphical plots of stability, flow, air voids, voids in the mineral aggregate, and unit weight versus 

asphalt content. 

J. Specific Gravity and absorption of each aggregate.  

K. Percent natural sand. 

L. Percent fractured faces. 

M. Percent by weight of flat particles, elongated particles, and flat and elongated particles (and 

criteria). 

N. Tensile Strength Ratio (TSR). 

O. Anti-strip agent (if required). 

P. Date the JMF was developed.  Mix designs that are not dated or which are from a prior 

construction season shall not be accepted. 
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The Contractor shall submit to the Engineer the results of verification testing of three (3) asphalt samples 

prepared at the optimum asphalt content. The average of the results of this testing shall indicate 

conformance with the JMF requirements specified in Tables 1 and 3. 

 

When the project requires asphalt mixtures of differing aggregate gradations, a separate JMF and the results 

of JMF verification testing shall be submitted for each mix. 

 

The JMF for each mixture shall be in effect until a modification is approved in writing by the Engineer. 

Should a change in sources of materials be made, a new JMF must be submitted within 15 days and 

approved by the Engineer in writing before the new material is used. After the initial production JMF has 

been approved by the Engineer and a new or modified JMF is required for whatever reason, the subsequent 

cost of the Engineer’s approval of the new or modified JMF, including a new test strip when required by 

the engineer, will be borne by the Contractor. There will be no time extension given or considerations for 

extra costs associated with the stoppage of production paving or restart of production paving due to the time 

needed for the Engineer to approve the initial, new or modified JMF. 

 

The Marshall Design Criteria applicable to the project shall meet the criteria 

specified in Table 1. 

Table 1. Marshall Design Criteria 

Test Property Value 

Number of blows 50 

Stability, pounds minimum 1350 (6000) 

 N/A 

Air voids (%) 3.5 

Percent voids in mineral 

aggregate, minimum 
See Table 2 

 

Table 2. Minimum Percent Voids In Mineral Aggregate (VMA) 

Aggregate (See Table 3) Minimum VMA 

Gradation 3 16% 

Gradation 2 15% 

Gradation 1 14% 

 

The mineral aggregate shall be of such size that the percentage composition by weight, as determined by 

laboratory sieves, will conform to the gradation or gradations specified in Table 3 when tested in accordance 

with ASTM C136 and ASTM C117. 
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The gradations in Table 3 represent the limits that shall determine the suitability of aggregate for use from 

the sources of supply; be well graded from coarse to fine and shall not vary from the low limit on one sieve 

to the high limit on the adjacent sieve, or vice versa. 

 

Table 3. Aggregate - HMA Pavements 

Sieve Size 
Percentage by Weight 

Passing Sieve 

1 inch  -- 

3/4 inch  100 

1/2 inch  79-99 

3/8 inch  68-88 

No. 4  48-68 

No. 8  33-53 

No. 16  20-40 

No. 30  14-30 

No. 50  9-21 

No. 100  6-16 

No. 200  3-6 

Asphalt Percent: 

Stone or gravel 5.0-7.5 

Slag 6.5-9.5 

 

The aggregate gradations shown are based on aggregates of uniform specific gravity. The percentages 

passing the various sieves shall be corrected when aggregates of varying specific gravities are used, as 

indicated in the Asphalt Institute MS-2 Mix Design Manual, 7th Edition.   

 

401-3.3 Reclaimed asphalt pavement (RAP).  RAP shall not be used. 

 

401-3.4 Job mix formula (JMF) laboratory.  The Contractor’s laboratory used to develop the JMF shall 

be accredited in accordance with ASTM D3666.  The laboratory accreditation must be current and listed 

on the accrediting authority’s website.  All test methods required for developing the JMF must be listed on 

the lab accreditation.  A copy of the laboratory’s current accreditation and accredited test methods shall be 

submitted to the Engineer prior to start of construction. 

 

401-3.5 Test section. Prior to full production, the Contractor shall prepare and place a quantity of HMA 

according to the JMF. The amount of HMA shall be sufficient to construct a test section 300 feet long and 

25 feet wide, placed in two lanes, with a longitudinal cold joint, and shall be of the same depth specified 
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for the construction of the course which it represents. A cold joint for this test section is an exposed 

construction joint at least four (4) hours old or whose mat has cooled to less than 160°F. The cold joint 

must be cut back using the same procedure that will be used during production in accordance with 401-

4.13. The underlying grade or pavement structure upon which the test section is to be constructed shall be 

the same as the remainder of the course represented by the test section. The equipment used in construction 

of the test section shall be the same type and weight to be used on the remainder of the course represented 

by the test section. 

 

The test section shall be evaluated for acceptance as a single lot in accordance with the acceptance criteria 

in paragraph 401-5.1 and 401-5.2. The test section shall be divided into equal sublots. As a minimum the 

test section shall consist of three (3) sublots. 

 

The test section shall be considered acceptable if (1) stability, flow, mat density, air voids, and joint density 

are 90% or more within limits, (2) gradation and asphalt content are within the action limits specified in 

paragraphs 401-6.5a and 5b, and (3) the voids in the mineral aggregate are within the limits of Table 2. 

 

If the initial test section should prove to be unacceptable, the necessary adjustments to the JMF, plant 

operation, placing procedures, and/or rolling procedures shall be made. A second test section shall then be 

placed. If the second test section also does not meet specification requirements, both sections shall be 

removed at the Contractor’s expense. Additional test sections, as required, shall be constructed and 

evaluated for conformance to the specifications. Any additional sections that are not acceptable shall be 

removed at the Contractor’s expense. Full production shall not begin until an acceptable test section has 

been constructed and accepted in writing by the Engineer. Once an acceptable test section has been placed, 

payment for the initial test section and the section that meets specification requirements shall be made in 

accordance with paragraph 401-8.1. 

 

Job mix control testing shall be performed by the Contractor at the start of plant production and in 

conjunction with the calibration of the plant for the JMF. If aggregates produced by the plant do not satisfy 

the gradation requirements or produce a mix that meets the JMF, it will be necessary to reevaluate and 

redesign the mix using plant-produced aggregates. Specimens shall be prepared and the optimum asphalt 

content determined in the same manner as for the original JMF tests. 

 

Contractor will not be allowed to place the test section until the Contractor Quality Control Program, 

showing conformance with the requirements of Paragraph 401-6.1, has been approved, in writing, by the 

Engineer.  

 

CONSTRUCTION METHODS 

 

401-4.1 Weather limitations. The HMA shall not be placed upon a wet surface or when the surface 

temperature of the underlying course is less than specified in Table 4. The temperature requirements may 

be waived by the Engineer, if requested; however, all other requirements including compaction shall be 

met. 
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Table 4. Surface Temperature Limitations of Underlying Course 

Mat Thickness 

Base Temperature (Minimum) 

F 

 

3 inches or greater 
40 

 

Greater than 2 inches  

but less than 3 inches  

45 

 

 

401-4.2 HMA plant. Plants used for the preparation of HMA shall conform to the requirements of 

American Association of State Highway and Transportation Officials (AASHTO) M156 with the following 

changes: 

 

Requirements for all plants include: 

A. Truck scales. The HMA shall be weighed on approved scales furnished by the Contractor, or on 

certified public scales at the Contractor’s expense. Scales shall be inspected and sealed as often as 

the Engineer deems necessary to assure their accuracy. Scales shall conform to the requirements 

of the General Provisions, subsection 90-01. 

In lieu of scales, and as approved by the Engineer, HMA weight may be determined by the use of 

an electronic weighing system equipped with an automatic printer that weighs the total HMA 

production and as often thereafter as requested by the Engineer. 

B. Testing facilities. The Contractor shall ensure laboratory facilities are provided at the plant for 

the use of the Engineer. The lab shall have sufficient space and equipment so that both testing 

representatives (Engineer’s and Contractor’s) can operate efficiently. The lab shall meet the 

requirements of ASTM D3666 including all necessary equipment, materials, calibrations, current 

reference standards to comply with the specifications and a masonry saw with diamond blade for 

trimming pavement cores and samples. 

The plant testing laboratory shall have a floor space area of not less than 200 square feet, with a 

ceiling height of not less than 7-1/2 feet. The laboratory shall be weather tight, sufficiently heated 

in cold weather, air-conditioned in hot weather to maintain temperatures for testing purposes of 

70°F ±5°F. The plant testing laboratory shall be located on the plant site to provide an 

unobstructed view, from one of its windows, of the trucks being loaded with the plant mix 

materials. In addition, the facility shall include the minimum: 

(1)  Adequate artificial lighting. 

(2)  Electrical outlets sufficient in number and capacity for operating the required testing 

equipment and drying samples. 
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(3)  A minimum of two (2) Underwriter’s Laboratories approved fire extinguishers of the 

appropriate types and class.  

(4)  Work benches for testing. 

(5)  Desk with chairs and file cabinet. 

(6)  Sanitary facilities convenient to testing laboratory. 

(7)  Exhaust fan to outside air. 

(8)  Sink with running water. 

Failure to provide the specified facilities shall be sufficient cause for disapproving HMA plant 

operations. 

Laboratory facilities shall be kept clean, and all equipment shall be maintained in proper working 

condition. The Engineer shall be permitted unrestricted access to inspect the Contractor’s 

laboratory facility and witness quality control activities. The Engineer will advise the Contractor 

in writing of any noted deficiencies concerning the laboratory facility, equipment, supplies, or 

testing personnel and procedures. When the deficiencies are serious enough to be adversely 

affecting the test results, the incorporation of the materials into the work shall be suspended 

immediately and will not be permitted to resume until the deficiencies are satisfactorily corrected.   

C. Inspection of plant. The Engineer, or Engineer’s authorized representative, shall have access, at 

all times, to all areas of the plant for checking adequacy of equipment; inspecting operation of the 

plant: verifying weights, proportions, and material properties; and checking the temperatures 

maintained in the preparation of the mixtures. 

D. Storage bins and surge bins. The HMA stored in storage and surge bins shall meet the same 

requirements as HMA loaded directly into trucks and may be permitted under the following 

conditions: 

(1)  Stored in non-insulated bins for a period of time not to exceed three (3) hours. 

(2)  Stored in insulated bins for a period of time not to exceed eight (8) hours. 

 

If the Engineer determines that there is an excessive amount of heat loss, segregation, or oxidation of the 

HMA due to temporary storage, no temporary storage will be allowed. 

 

401-4.3 Hauling equipment. Trucks used for hauling HMA shall have tight, clean, and smooth metal beds. 

To prevent the HMA from sticking to the truck beds, the truck beds shall be lightly coated with a minimum 

amount of paraffin oil, lime solution, or other material approved by the Engineer. Petroleum products shall 

not be used for coating truck beds. Each truck shall have a suitable cover to protect the mixture from adverse 

weather. When necessary, to ensure that the mixture will be delivered to the site at the specified temperature, 

truck beds shall be insulated or heated and covers shall be securely fastened. 

 

401-4.3.1 Material transfer vehicle (MTV).  Material transfer vehicles used to transfer the material from 

the hauling equipment to the paver, shall use a self-propelled, material transfer vehicle with a swing 

conveyor that can deliver material to the paver without making contact with the paver. The MTV shall be 
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able to move back and forth between the hauling equipment and the paver providing material transfer to 

the paver, while allowing the paver to operate at a constant speed. The Material Transfer Vehicle will have 

remixing and storage capability to prevent physical and thermal segregation. 

 

401-4.4 HMA pavers. HMA pavers shall be self-propelled with an activated heated screed, capable of 

spreading and finishing courses of HMA that will meet the specified thickness, smoothness, and grade. The 

paver shall have sufficient power to propel itself and the hauling equipment without adversely affecting the 

finished surface. 

 

The paver shall have a receiving hopper of sufficient capacity to permit a uniform spreading operation. The 

hopper shall be equipped with a distribution system to place the HMA uniformly in front of the screed 

without segregation. The screed shall effectively produce a finished surface of the required evenness and 

texture without tearing, shoving, or gouging the mixture.  

 

If, during construction, it is found that the spreading and finishing equipment in use leaves tracks or 

indented areas, or produces other blemishes in the pavement that are not satisfactorily corrected by the 

scheduled operations, the use of such equipment shall be discontinued and satisfactory equipment shall be 

provided by the Contractor. 

 

401-4.4.1 Automatic grade controls.  The HMA paver shall be equipped with a control system capable of 

automatically maintaining the specified screed elevation. The control system shall be automatically actuated 

from either a reference line and/or through a system of mechanical sensors or sensor-directed mechanisms 

or devices that will maintain the paver screed at a predetermined transverse slope and at the proper elevation 

to obtain the required surface. The transverse slope controller shall be capable of maintaining the screed at 

the desired slope within ±0.1%. 

 

The controls shall be capable of working in conjunction with any of the following attachments: 

A. Ski-type device of not less than 30 feet in length. 

B. Taut string-line (wire) set to grade. 

C. Short ski or shoe. 

D. Laser control. 

 

401-4.5 Rollers. Rollers of the vibratory, steel wheel, and pneumatic-tired type shall be used. They shall 

be in good condition, capable of operating at slow speeds to avoid displacement of the HMA. The number, 

type, and weight of rollers shall be sufficient to compact the HMA to the required density while it is still in 

a workable condition. 

 

All rollers shall be specifically designed and suitable for compacting HMA concrete and shall be properly 

used. Rollers that impair the stability of any layer of a pavement structure or underlying soils shall not be 
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used. Depressions in pavement surfaces caused by rollers shall be repaired by the Contractor at their own 

expense. 

 

The use of equipment that causes crushing of the aggregate will not be permitted. 

 

401-4.6. Density device. The Contractor shall have on site a density gauge during all paving operations in 

order to assist in the determination of the optimum rolling pattern, type of roller and frequencies, as well as 

to monitor the effect of the rolling operations during production paving. The Contractor shall also supply a 

qualified technician during all paving operations to calibrate the gauge and obtain accurate density readings 

for all new HMA. These densities shall be supplied to the Engineer upon request at any time during 

construction. No separate payment will be made for supplying the density gauge and technician. 

 

401-4.7 Preparation of asphalt binder. The asphalt binder shall be heated in a manner that will avoid 

local overheating and provide a continuous supply of the asphalt binder to the mixer at a uniform 

temperature. The temperature of unmodified asphalt binder delivered to the mixer shall be sufficient to 

provide a suitable viscosity for adequate coating of the aggregate particles, but shall not exceed 325°F when 

added to the aggregate. The temperature of modified asphalt binder shall be no more than 350°F  when 

added to the aggregate. 

 

401-4.8 Preparation of mineral aggregate. The aggregate for the HMA shall be heated and dried. The 

maximum temperature and rate of heating shall be such that no damage occurs to the aggregates. The 

temperature of the aggregate and mineral filler shall not exceed 350°F when the asphalt binder is added. 

Particular care shall be taken that aggregates high in calcium or magnesium content are not damaged by 

overheating. The temperature shall not be lower than is required to obtain complete coating and uniform 

distribution on the aggregate particles and to provide a mixture of satisfactory workability. 

 

401-4.9 Preparation of HMA. The aggregates and the asphalt binder shall be weighed or metered and 

introduced into the mixer in the amount specified by the JMF. The combined materials shall be mixed until 

the aggregate obtains a uniform coating of asphalt binder and is thoroughly distributed throughout the 

mixture. Wet mixing time shall be the shortest time that will produce a satisfactory mixture, but not less 

than 25 seconds for batch plants. The wet mixing time for all plants shall be established by the Contractor, 

based on the procedure for determining the percentage of coated particles described in ASTM D2489, for 

each individual plant and for each type of aggregate used. The wet mixing time will be set to achieve 95% 

of coated particles. For continuous mix plants, the minimum mixing time shall be determined by dividing 

the weight of its contents at operating level by the weight of the mixture delivered per second by the mixer. 

The moisture content of all HMA upon discharge shall not exceed 0.5%. 

 

401-4.10 Preparation of the underlying surface. Immediately before placing the HMA, the underlying 

course shall be cleaned of all dust and debris.  A prime coat and  tack coat shall be applied in accordance 

with Item P-602 and P-603, if shown on the plans. 
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401-4.11 Laydown plan, transporting, placing, and finishing. Prior to the placement of the HMA, the 

Contractor shall prepare a laydown plan for approval by the Engineer. This is to minimize the number of 

cold joints in the pavement. The laydown plan shall include the sequence of paving laydown by stations, 

width of lanes, temporary ramp locations, and laydown temperature. The laydown plan shall also include 

estimated time of completion for each portion of the work (that is, milling, paving, rolling, cooling, etc.). 

Modifications to the laydown plan shall be approved by the Engineer. 

 

The HMA shall be transported from the mixing plant to the site in vehicles conforming to the requirements 

of paragraph 401-4.3. Deliveries shall be scheduled so that placing and compacting of HMA is uniform 

with minimum stopping and starting of the paver. Hauling over freshly placed material shall not be 

permitted until the material has been compacted, as specified, and allowed to cool to atmospheric 

temperature. 

 

The Contractor may use a material transfer vehicle to deliver HMA to the paver. 

 

The alignment and elevation of the paver shall be regulated from outside reference lines established for this 

purpose for the first lift of all runway and taxiway pavements.  Successive lifts of HMA surface course may 

be placed using a ski, or laser control per paragraph 401-4.4.1, provided grades of the first lift of HMA 

surface course meet the tolerances of paragraphs 401-5.2b(6) as verified by a survey.  Contractor shall 

survey each lift of HMA surface course and certify to Engineer that every lot of each lift meets the grade 

tolerances of paragraph 401-5.2b(6) before the next lift can be placed.   

 

The initial placement and compaction of the HMA shall occur at a temperature suitable for obtaining 

density, surface smoothness, and other specified requirements but not less than 250°F. 

 

Edges of existing HMA pavement abutting the new work shall be saw cut and carefully removed as 

shown on the drawings and coated with asphalt tack coat before new material is placed against it. 

Upon arrival, the HMA shall be placed to the full width by a HMA paver. It shall be struck off in a uniform 

layer of such depth that, when the work is completed, it shall have the required thickness and conform to 

the grade and contour indicated. The speed of the paver shall be regulated to eliminate pulling and tearing 

of the HMA mat. Unless otherwise permitted, placement of the HMA shall begin along the centerline of a 

crowned section or on the high side of areas with a one-way slope. The HMA shall be placed in consecutive 

adjacent strips having a minimum width of 15 feet except where edge lanes require less width to complete 

the area. Additional screed sections shall not be attached to widen paver to meet the minimum lane width 

requirements specified above unless additional auger sections are added to match. The longitudinal joint in 

one course shall offset the longitudinal joint in the course immediately below by at least 1 foot; however, 

the joint in the surface top course shall be at the centerline of crowned pavements. Transverse joints in one 

course shall be offset by at least 10 feet from transverse joints in the previous course. 

 

Transverse joints in adjacent lanes shall be offset a minimum of 10 feet. 
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On areas where irregularities or unavoidable obstacles make the use of mechanical spreading and finishing 

equipment impractical, the HMA may be spread and luted by hand tools.  

 

Areas of segregation in the surface course, as determined by the Engineer, shall be removed and replaced 

at the Contractor’s expense. The area shall be removed by saw cutting and milling a minimum of 2 inches  

deep. The area to be removed and replaced shall be a minimum width of the paver and a minimum of 10 

feet long. 

 

401-4.12 Compaction of HMA. After placing, the HMA shall be thoroughly and uniformly compacted by 

power rollers. The surface shall be compacted as soon as possible when the HMA has attained sufficient 

stability so that the rolling does not cause undue displacement, cracking or shoving. The sequence of rolling 

operations and the type of rollers used shall be at the discretion of the Contractor. The speed of the roller 

shall, at all times, be sufficiently slow to avoid displacement of the hot mixture and be effective in 

compaction. Any displacement occurring as a result of reversing the direction of the roller, or from any 

other cause, shall be corrected at once. 

 

Sufficient rollers shall be furnished to handle the output of the plant. Rolling shall continue until the surface 

is of uniform texture, true to grade and cross-section, and the required field density is obtained. To prevent 

adhesion of the HMA to the roller, the wheels shall be equipped with a scraper and kept properly moistened 

but excessive water will not be permitted. 

 

In areas not accessible to the roller, the mixture shall be thoroughly compacted with approved power driven 

tampers. Tampers shall weigh not less than 275 pounds, have a tamping plate width not less than 15 inches, 

be rated at not less than 4,200 vibrations per minute, and be suitably equipped with a standard tamping plate 

wetting device. 

 

Any HMA that becomes loose and broken, mixed with dirt, contains check-cracking, or in any way 

defective shall be removed and replaced with fresh hot mixture and immediately compacted to conform to 

the surrounding area. This work shall be done at the Contractor’s expense. Skin patching shall not be 

allowed. 

 

401-4.13 Joints. The formation of all joints shall be made in such a manner as to ensure a continuous bond 

between the courses and obtain the required density. All joints shall have the same texture as other sections 

of the course and meet the requirements for smoothness and grade. 

 

The roller shall not pass over the unprotected end of the freshly laid HMA except when necessary to form 

a transverse joint. When necessary to form a transverse joint, it shall be made by means of placing a 

bulkhead or by tapering the course. The tapered edge shall be cut back to its full depth and width on a 

straight line to expose a vertical face prior to placing the adjacent lane. In both methods, all contact surfaces 

shall be coated with an asphalt tack coat before placing any fresh HMA against the joint. 
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Longitudinal joints which have been left exposed for more than four (4) hours; the surface temperature has 

cooled to less than 175°F; or are irregular, damaged, uncompacted or otherwise defective shall be cut back 

3 inches to 6 inches  to expose a clean, sound, uniform vertical surface for the full depth of the course. All 

cutback material shall be removed from the project. Asphalt tack coat or other product approved by the 

Engineer shall be applied to the clean, dry joint, prior to placing any additional fresh HMA against the joint. 

Any laitance produced from cutting joints shall be removed by vacuuming and washing.  The cost of this 

work shall be considered incidental to the cost of the HMA. 

 

401-4.14 Saw-cut grooving. If shown on the plans, saw cut grooves shall be provided as specified in Item 

P-621. 

 

401-4.15 Diamond grinding.  When required, diamond grinding shall be accomplished by sawing with 

saw blades impregnated with industrial diamond abrasive. The saw blades shall be assembled in a cutting 

head mounted on a machine designed specifically for diamond grinding that will produce the required 

texture and smoothness level without damage to the pavement. The saw blades shall be 1/8-inch wide and 

there shall be a minimum of 55 to 60 blades per 12 inches of cutting head width; the actual number of 

blades will be determined by the Contractor and depend on the hardness of the aggregate. Each machine 

shall be capable of cutting a path at least 3 feet wide. Equipment that causes ravels, aggregate fractures, 

spalls or disturbance to the pavement will not be permitted. The depth of grinding shall not exceed 1/2 inch 

and all areas in which diamond grinding has been performed will be subject to the final pavement thickness 

tolerances specified. Grinding will be tapered in all directions to provide smooth transitions to areas not 

requiring grinding. Areas that have been ground will be sealed with a P-608 surface treatment as directed 

by the Engineer. It may be necessary to seal a larger area to avoid surface treatment creating any conflict 

with runway or taxiway markings. 

 

401-4.16 Nighttime paving requirements.  Paving during nighttime construction shall require the 

following: 

A. All paving machines, rollers, distribution trucks and other vehicles required by the Contractor for 

his operations shall be equipped with artificial illumination sufficient to safely complete the work. 

B. Minimum illumination level shall be twenty (20) horizontal foot-candles and maintained in the 

following areas: 

(1)  An area of 30 feet wide by 30 feet long immediately behind the paving machines during the 

operations of the machines. 

(2)  An area 15 feet wide by 30 feet  long immediately in front and back of all rolling equipment, 

during operation of the equipment. 

(3)  An area 15 feet wide by 15 feet long at any point where an area is being tack coated prior to 

the placement of pavement. 

C. As partial fulfillment of the above requirements, the Contractor shall furnish and use, complete 

artificial lighting units with a minimum capacity of 3,000 watt electric beam lights, affixed to all 

equipment in such a way to direct illumination on the area under construction. 
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D. A lighting plan must be submitted by the Contractor and approved by the Engineer prior to the 

start of any nighttime work. 

MATERIAL ACCEPTANCE 

 

401-5.1 Acceptance sampling and testing. Unless otherwise specified, all acceptance sampling and testing 

necessary to determine conformance with the requirements specified in this section will be performed by 

the Engineer at no cost to the Contractor except that coring  as required in this section shall be completed 

and paid for by the Contractor. 

 

Testing organizations performing these tests shall be accredited in accordance with ASTM D3666. The 

laboratory accreditation must be current and listed on the accrediting authority’s website.  All test methods 

required for acceptance sampling and testing must be listed on the lab accreditation.  A copy of the 

laboratory’s current accreditation and accredited test methods shall be submitted to the Engineer prior to 

start of construction.  All equipment in Contractor furnished laboratories shall be calibrated by an 

independent testing organization prior to the start of operations at the Contractor’s expense. 

A. Hot mixed asphalt. Plant-produced HMA shall be tested for air voids and stability and flow on 

a lot basis. Sampling shall be from material deposited into trucks at the plant or from trucks at the 

job site. Samples shall be taken in accordance with ASTM D979. 

A standard lot shall be equal to one day’s production or 2000 tons whichever is smaller.  If the 

day’s production is expected to exceed 2000 tons, but less than 4000 tons, the lot size shall be 1/2 

day’s production.  If the day’s production exceeds 4000 tons, the lot size shall be an equal sized 

fraction of the day’s production, but shall not exceed 2000 tons.   

Where more than one plant is simultaneously producing HMA for the job, the lot sizes shall apply 

separately for each plant. 

(1)  Sampling. Each lot will consist of four equal sublots. Sufficient HMA for preparation of test 

specimens for all testing will be sampled by the Engineer on a random basis, in accordance 

with the procedures contained in ASTM D3665. Samples will be taken in accordance with 

ASTM D979.   

The sample of HMA may be put in a covered metal tin and placed in an oven for not less than 

30 minutes nor more than 60 minutes to stabilize to compaction temperature. The compaction 

temperature of the specimens shall be as specified in the JMF. 

 (2) Testing. Sample specimens shall be tested for stability and flow in accordance with ASTM 

D6927.  Air voids will be determined by the Engineer in accordance with ASTM D3203.  

One set of laboratory compacted specimens will be prepared for each sublot in accordance 

with ASTM D6926 at the number of blows required by paragraph 401-3.2, Table 1.  Each set 

of laboratory compacted specimens will consist of three test specimens prepared from the 

same sample. The manual hammer in ASTM D6926 shall be used. 
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