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Rev. Date 07/06/00

GENERAL

NOTICE TO CONTRACTOR - CONTRACT DURATION

The Contractor is hereby notified that this is not to be considered an ordinary project by any 

means and that due to the inconvenience to the traveling public that it causes, extra manpower, 

equipment and workshifts may be required to complete the work in accordance within the 

specified contract time.



Rev. Date 07/05/00

GENERAL

NOTICE TO CONTRACTOR - PROCUREMENT OF MATERIALS

Upon award, the Contractor shall proceed with shop drawings, working drawings, 

procurement of materials, and all other submittals required to complete the work in accordance with 

the contract documents.
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GENERAL

NOTICE TO CONTRACTOR - ALL-INCLUSIVE DRAINAGE

ADDED SECTIONS:

2.86 – DRAINAGE TRENCH EXCAVATION

ROCK IN DRAINAGE TRENCH EXCAVATION

5.86 – CATCH BASINS, MANHOLES AND DROP INLETS

6.86 – DRAINAGE PIPES

DRAINAGE PIPE ENDS

This Contract contains the above-noted Special Provisions for all-inclusive drainage, developed 

to replace the following Sections in their entireties:

 Section 5.07 – Catch Basins, Manholes and Drop Inlets

 Section 6.51 – Culverts

 Section 6.52 – Culvert Ends

The Section 5.86 and 6.86 items include excavation and bedding material in the drainage 

structure, pipe and pipe end unit prices.

Section 2.05 Trench Excavation may be included for miscellaneous trenching, where necessary, 

but will not be used with all-inclusive drainage items.

Other Standard Specifications, Supplemental Specifications or Special Provisions may contain 

references to Articles or Subarticles from previous versions of Sections 5.07, 6.51 and 6.52 

which are no longer valid. 

The following Standard Specifications Sections or Supplements contain references to Articles or 

Subarticles from Section 2.05 which shall remain in effect:

 Section 2.06 – Ditch Excavation

 Section 5.06 – Retaining Walls, Endwalls and Steps

 Section 7.51 – Underdrains and Outlets

 Section 10.01 – Trenching and Backfilling

‘Rock in Drainage Trench Excavation’ is now defined in Section 2.86.  ‘Rock in Trench 

Excavation’ will remain in Section 2.05 and may be used with trenching not associated with 

all-inclusive drainage items.

Any references to Articles beginning with “5.07,” “6.51,” or “6.52” shall refer to the 

pertinent topic or materials in the new Special Provisions contained herein.
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96-200 GENERAL

NOTICE TO CONTRACTOR – COORDINATION WITH EXISTING 

UTILITIES

Existing utilities shall be maintained during construction. The Contractor shall verify the location 

of underground and overhead utilities. Construction work within the vicinity of utilities shall be 

accordance with current safety regulations.

Utility relocation work, by others, is required within the project limits. The Contractor shall 

schedule their operations in such a manner as to minimize interferences with utility 

relocation/protection activities. There are utility relocations for aerial utilities. The proposed pole 

relocations are shown on the utility plan for information purposes only and are subject to change.

The contractor is hereby notified that the utility work schedules will have to be accommodated 

prior to proceeding. The Contractor shall coordinate with utility companies to accommodate their 

schedule with all utility company schedules. This includes, but is not limited to, providing access 

staging, and sequencing prior to proceeding. Any inconvenience or delay that may result from 

utility company work shall be included in the contract bid for the work. The work to repair or 

replace any damage to utilities caused by the Contractor’s operations will be solely at the 

Contractor’s expense, in accordance with Form 817, Section 1.07.

As required by State Law, the Contractor shall contact “Call Before You Dig.” Telephone 1-800-

922-4455 for the location of public underground facilities in accordance with Section 16-345 of 

the Regulations of the Department of Public Utility Control. The underground activities should 

be clearly delineated within all areas of proposed excavation prior to performing actual 

excavation. The notification of “Call Before You Dig” must be made at least 48 hours in 

advance.

Contractors are cautioned that it is their responsibility to verify locations, conditions, and field 

dimensions of all existing features, as actual conditions may differ from information shown on 

the plans or continued elsewhere in the specifications.



GENERAL

NOTICE TO CONTRACTOR - PROTECTION OF EXISTING UTILITIES

The Contractor's attention is directed to the need for the protection of the existing utilities during 

the construction of the proposed rehabilitation work. 

The Contractor shall be responsible for protecting existing utilities prior to and during the 

construction operation.  The Contractor shall be liable for all damage or claims received or 

sustained by any persons, corporations or property in consequence of damage to the existing 

utilities, their appurtenances, or other facilities caused directly or indirectly by the operations of 

the Contractor. 

The Contractor’s means and method of jacking the girders shall be such that it will not cause 

damage to existing utilities or their support brackets.  Damages to utilities associated with the 

girder jacking operation shall be the Contractor’s responsibility and shall bear the cost to repair 

or replace damaged elements.

Any damage to any existing utility shall be repaired including all materials, labor, etc., to the 

Engineer's satisfaction at no cost to the State. 



Rev. Date 03/14/01

GENERAL

NOTICE TO CONTRACTOR - UTILITY SPECIFICATIONS

                      The contractor is hereby notified that all utility specifications contained elsewhere 

herein shall be made a part of this contract, and that the contractor shall be bound to comply with                   

all requirements of such specifications.  The requirements and conditions set forth in the                   

subject specifications shall be binding on the contractor just as any other specification                   

would be.



Rev. Date 10/24/14

GENERAL

NOTICE TO CONTRACTOR – SITE CLEANLINESS

The Contractor is hereby notified that all areas utilized for construction activities including all 

onsite and offsite facilities shall be maintained so as to be free of rubbish, trash and deleterious 

construction debris at all times. The use of covered and secured trash receptacles is required. All 

receptacles will be regularly emptied and maintained.

There will be no direct payment for maintaining the site cleanliness of the construction areas 

under the contract.



GENERAL

NOTICE TO CONTRACTOR – VERIFICATION OF EXISTING 

CONDITIONS

Included in this contract is the modification, alteration, and/or addition to existing structures.  

The Contractor is cautioned that it is their responsibility to verify locations, conditions, and field 

dimensions of all existing features as actual conditions may vary from information shown on the 

design plans, the record plans or contained elsewhere in the Specifications.

The cost for this work and incorporation of information into the working drawings and shop 

drawings is part of the general cost of the work.  Accordingly, no additional payment will be 

made for this work. 
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96-200 GENERAL

NOTICE TO CONTRACTOR – VERIFICATION OF PLAN DIMENSIONS 

AND FIELD MEASUREMENTS

The Contractor is responsible for verifying all dimensions before any work is begun. Dimensions 

of the existing structures shown on the plans are for general reference only; they are not 

guaranteed. The Contractor shall take all field measurements necessary to assure proper fit of the 

finished work and shall assume full responsibility for their accuracy. When shop drawings and/or 

working drawings based on field measurements are submitted for approval and/or review, the 

field measurements shall also be submitted for reference by the reviewer.

In the field, the Contractor shall examine and verify all existing and given conditions and 

dimensions with those shown on the plans. If field conditions and dimensions differ from those 

shown on the plans, the Contractor shall use the field conditions and dimensions and make the 

appropriate changes to those shown on the plans as approved by the Engineer. All field 

conditions and dimensions shall be so noted on the drawings submitted for approval.

There shall be no claim made against the Department by the Contractor for work pertaining to 

modifications required by any difference between actual field conditions and those shown by the 

details and dimensions on the contract plans. The Contractor will be paid at the unit price bid for 

the actual quantities of materials used or for the work performed, as indicated by the various 

items in the contract.



158-201 GENERAL

SECTION 1.08 - PROSECUTION AND PROGRESS

Article 1.08.04 – Limitation of Operations – Add the following:

In order to provide for traffic operations as outlined in the Special Provision “Maintenance and 

Protection of Traffic,” the Contractor will not be permitted to perform any work which will 

interfere with the described traffic operations on all project roadways as follows:

Myrtle Avenue

Monday through Friday between 6:00 a.m. and 9:00 a.m. & between 3:00 p.m. and 6:00 p.m.

The Contractor shall be required to provide uniformed police officers and/or uniformed flaggers to 

direct traffic when warranted and as directed by the Engineer. On-street parking shall be prohibited 

in each direction.

During the culvert replacement, the Contractor will be allowed to close Myrtle Avenue and detour 

traffic in accordance with the Detour Plan. The length of the detour operation shall not exceed 120 

days.  Once the detour starts, the contractor shall continue working until the work is done to 

minimize duration of detour.

The Contractor shall notify the Town Engineer and all emergency services at least 14 days in 

advance of the start of the Myrtle Avenue closure.

All driveways shall remain accessible throughout the duration of the project. 

All other roadways

Monday through Friday between 6:00 a.m. and 9:00 a.m. & between 3:00 p.m. and 6:00 p.m.
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MYRTLE AVENUE Section 1.10

SECTION 1.10  ENVIRONMENTAL COMPLIANCE

In Article 1.10.03--Water Pollution Control: 

BEST MANAGEMENT PRACTICES

Add the following after Required Best Management Practices Number 13:

14. The Contractor is hereby notified that the location of the Project occurs within a public 

watershed, well head protection area, aquifer protection area (APA), or sole source aquifer 

(SSA). The Contractor is hereby notified that the location of CTDOT Project 96-200 

occurs within one of these sensitive areas. The protected areas encompass the area of 

contribution and recharge for the protected resource, as depicted on the graphical map. 

Please note that the Office of Environmental Planning will provide the graphical map to 

the District after the Project has been awarded as this information is considered 

proprietary. As a result of this location, special requirements must be followed for cleaning 

machinery, storage of materials, and servicing/fueling equipment.

a. All Contractors and their employees must be informed of the sensitive area that they 

are working in. No pollutants may be discharged that could have adverse effects on 

the public drinking water supply. Any fuel or other hazardous chemical spills must be 

reported immediately to the DEEP Oil and Chemical Spills Unit at (860) 424-3338, 

the Department of Public Health’s Drinking Water Division at 860-509-7333, and 

Director of Public Works, Newtown Water Department at 1-877-908-3426, no 

exceptions.

When working within the Pootatuck SSA in Newtown or within the Pawcatuck SSA in 

North Stonington which also encompasses areas in Sterling, Stonington and 

Voluntown, Mr. Jeff Butensky from the Environmental Protection Agency (EPA) must 

be contacted at (617) 918-1665. Mr. Robert Adler from the EPA must also be contacted 

at (617) 918-1396, if a Project is near the Rhode Island state border.

b. Contractors must adhere to specialized cleanup procedures while working  within the 

watershed, well head protection area, APA or SSA. No cleaning of any machinery 

shall be performed within one hundred (100) feet of any water body within the 

sensitive area.

i. Specifically, for cleanup associated with pavers, material transfer vehicles 

(MTV) and concrete mixers, the Contractor must move the equipment off line 

onto a tarp. The tarp must be in an acceptable condition so as to prevent liquids 

and solids from passing through to the ground beneath, when the area is used for 

paving operations. The cleanup area shall have oil absorbent pads placed on the 

tarp. The equipment shall be cleaned over
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the absorbent pads in a manner that will allow the pads to collect any liquids that 

are used for cleanup.

ii. Specifically, for cleanup associated with dump trucks, a liquid tight five-gallon 

pail shall be placed at each corner of the dump body below the lower hinges to 

capture any materials generated during the cleanup.

c. All materials generated during the cleanup procedures shall be removed off-site at the 

end of each day and disposed of in a manner consistent with all applicable laws and 

regulations. These materials shall not be buried outside of the roadway limits.

d. Servicing and fueling of equipment shall be conducted outside of a public watershed 

area, APA, SSA, and/or well head protection area.

i. If equipment cannot be serviced and refueled outside of the watershed area, well 

head protection area, APA, or SSA then the Contractor shall utilize the proper 

spoils handling areas that are identified on the plans.

ii. Servicing and fueling of equipment is not permitted within a 500-foot radius of a 

non-community well and within a 1000-foot radius of a community well.

iii. Any fuel and/or hazardous materials that must be kept within these sensitive areas 

during working hours shall be stored in an enclosed spill proof container.

iv. Spill containment systems must be utilized during fueling operations, and shall 

be manufactured by Sentry Lite Berms, Collapse-a-tainer, or approved equal. It 

shall have a minimum capacity of 80-gallons and shall be made of plastic or vinyl 

which is inert to all fuel types.

v. Fuel spill remediation kits shall be stored on-site so that spills may be contained 

and cleaned quickly.

e. Construction staging and laydown areas are prohibited within a watershed area, APA, 

SSA, and/or well head protection area. The Contractor shall submit to the Engineer the 

desired location of trailer(s), construction staging/laydown areas, containment systems, 

and sedimentation control systems for review and approval prior to the start of 

construction.

f. Millings may be re-used as asphalt material. Disposal of excess millings must be 

performed off-site in a manner consistent with all applicable laws and regulations. At 

no time can millings be dumped or buried outside of the roadway limits.



Rev. 10-31-17

GENERAL

SECTION 2.86 - DRAINAGE TRENCH EXCAVATION, ROCK IN 

DRAINAGE TRENCH EXCAVATION

2.86.01—Description

2.86.03—Construction Methods

2.86.04—Method of Measurement

2.86.05—Basis of Payment

  2.86.01—Description:  Drainage trench excavation consists of the excavation necessary for the 

proper installation of drainage structures, pipes, pipe ends and any other incidental drainage 

items.

  It shall include earth and rock excavation, removal of existing pipes, dewatering, backfill, and 

disposal of materials; to the trench limits described herein, to the dimensions shown on the plans, 

or as directed by the Engineer.

  Classifications:

(1) Drainage Trench Excavation will include only the excavation necessary for the 

construction of the drainage items and the removals specified above.

(2) Rock in Drainage Trench Excavation, insofar as it applies to drainage trench excavation, 

shall be defined as 1/2 cubic yard or more in volume of the following obstructions 

removed from the limits of the drainage trench:

(a) rock in definite ledge formation

(b) boulders, or portions of boulders

(c) cement masonry structures

(d) concrete or reinforced concrete structures

(e) reinforced concrete pipe

(f) subsurface concrete pavement or concrete base

  The removal shall be as indicated or directed from within the limits defined in 2.86.03 for 

drainage trench excavation.

  2.86.03—Construction Methods:

(1) Drainage Trench Excavation Limits:

  Horizontal Limits: Trench widths for pipes, pipe ends, pipe-arches, and drainage structures 

shall be as follows:

(a) 2 feet greater than the nominal inside diameter of circular pipe or nominal inside span 

of elliptical pipe or pipe-arch for such diameters or spans of less than 30 inches

(b) 3 feet greater than the nominal inside diameter of circular pipe or the nominal inside 

span of elliptical pipe or pipe-arch for such diameters or spans that are 30 inches or 

greater

(c) 4 feet greater than the nominal inside diameter or nominal horizontal inside span for 

pipe-arches fabricated from structural plates

(d) 2 feet beyond the neat lines of all exterior or foundation walls of drainage structures

  Vertical Limits: Trench depths shall extend vertically as follows:

(a) From the bottom of the trench to the bottom of the roadway excavation, or in areas 

away from roadway excavation, to the top of existing ground surface.
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(b) Where drainage pipe is to be laid in a fill area, the embankment shall be placed and 

compacted to a minimum elevation 12 inches above the top of the proposed pipe, 

whereupon the drainage trench excavation shall be performed and the pipe installed.

(2) Drainage Trench Excavation:  Drainage trench excavation shall be made in conformity 

with the requirements of the plans, or as directed by the Engineer.  The Contractor shall 

furnish and employ such shores, braces, pumps, or ancillary equipment as needed for the 

proper protection of property, proper completion of the work, as well as safety of the public 

and employees of both the Contractor and the Department.  All bracing and shoring shall 

be removed when no longer required for the construction or safety of the work.  When 

required, the Contractor shall provide or have on the Site at all times any OSHA 

certification for equipment to be used, per 1.07.07.  For support of trenches greater than 10 

feet in depth, working drawings shall be submitted, in accordance with 1.05.02.  The 

Contractor shall control erosion and sedimentation at trench locations and ensure that 

pumped water from the drainage excavation is discharged in accordance with the 

requirements of 1.10.

  Where a firm foundation is not encountered at the grades established due to unsuitable 

material, such as soft, spongy, or unstable soil, the unsuitable material shall be removed 

and replaced with approved backfill, thoroughly compacted in lifts not to exceed 6 inches, 

for the full trench width.  The Engineer shall be notified prior to removal of the unsuitable 

material in order to determine the depth of removal necessary.

  After the excavation is complete, the Contractor shall notify the Engineer and 

no drainage structure or material shall be placed in the excavated area until the Engineer 

has approved the depth of excavation and the character of the foundation material.

(3) Rock in Drainage Trench Excavation:

(a) Rock in Drainage Trench Excavation - Ledge:  When rock in definite ledge form is 

encountered, the Contractor shall excavate a minimum of 12 inches below the bottom 

of the proposed pipe or drainage structure; and this depth shall be filled with bedding 

material (as specified in M.08.03-1) below the proposed pipe; or granular fill (as 

specified in M.02.01) below the proposed drainage structure, which shall be 

thoroughly compacted in lifts not to exceed 6 inches.

(b) Rock in Drainage Trench Excavation - Boulders:  When boulders are encountered, the 

Contractor shall remove them from the trench and if backfill is required, the void shall 

be filled with bedding material, surplus excavated material (as specified in 2.02.03-8) 

or granular fill which shall be thoroughly compacted in lifts not to exceed 6 inches.

(c) Rock in Drainage Trench Excavation –Structures:  When cement masonry, concrete or 

reinforced concrete structures are encountered within the drainage trench limits, the 

Contractor shall remove the structure in its entirety or as directed by the Engineer, and 

if backfill is required, the void shall be filled with bedding material, surplus excavated 

material or granular fill which shall be thoroughly compacted in lifts not to exceed 6 

inches.

(4) Backfill:  Suitable material excavated from the drainage trench shall be used as backfill 

material prior to consideration of using any other source of backfill.  Backfill material used 

shall be of a quality satisfactory to the Engineer and shall be free from large or frozen 

lumps, wood and other extraneous material.  Rock fill or stones larger than 5 inches shall 

not be placed within 1 foot of the drainage structure or pipe.  The grading shall be 
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completed to the lines shown on the plans, or as ordered, by refilling to the required 

elevation with approved material, placed in layers not to exceed 6 inches in depth after 

compaction, which shall be thoroughly compacted with equipment approved by the 

Engineer.

  All surplus or unsuitable material shall be removed and disposed of as directed.  Should 

additional material be required for backfilling, it may be obtained from the Project surplus 

excavation in accordance with 2.02.03-8 or from borrow pits, gravel pits, or elsewhere as 

directed by the Engineer.

  2.86.04—Method of Measurement:

  Drainage Trench Excavation:  Drainage trench excavation will not be measured for payment.

  If granular fill or borrow is required to replace unsuitable material it will be measured for 

payment as directed by the Engineer.

  Rock in Drainage Trench Excavation:  If any material meeting the definition of Rock in 

Drainage Trench Excavation is encountered, the Contractor shall strip it of sufficient overlying 

material to allow for proper measurement and shall then notify the Engineer that the rock surface 

is ready for measurement.  If the Contractor fails to give such notice, the Engineer will presume 

that the measurements taken at the time the Engineer first saw the material in question will give 

the true quantity of excavation.

  Rock in Drainage Trench Excavation will be measured according to the classification provided 

in 2.86.01 and within the drainage trench excavation limits provided in 2.86.03.

  For the removal of underground obstructions, as classified in 2.86.01-2, the measurement shall 

be the actual volume of rock removed (1/2 cubic yard or more) as approved by the Engineer.

  Rock in Drainage Trench Excavation will not be measured for payment in fills.

  Bedding Material or other suitable fill, as specified in 2.86.03(3), used to fill voids after rock is 

excavated will not be measured for payment.

  2.86.05—Basis of Payment:

  Drainage Trench Excavation:  There will be no direct payment for drainage trench excavation 

required for the installation of drainage pipes, pipe ends, catch basins, drop inlets, manholes, and 

other drainage structures, or any other incidental drainage work including materials, tools, 

equipment and labor necessary to complete the drainage trench excavation in conformity with 

the plans or as directed by the Engineer.

  There will be no direct payment for backfill or disposal of surplus material necessary for the 

satisfactory completion of this work.

  There will be no direct payment made for shoring, bracing, dewatering, or for material or 

equipment necessary for the satisfactory completion of the work.

  Where called for on the plans to install temporary earth retaining systems for the support of 

existing facilities, pavement, utilities, or for other constraints, payment will be made in 

accordance with such items in the Contract.

  If granular fill or borrow is used to replace unsuitable material, payment will be made at the 

respective Contract unit prices, or in the absence of such items in the Contract, as Extra Work in 

accordance with 1.04.05.

  Rock in Drainage Trench Excavation:  When rock, conforming to the description in 2.86.01 

is encountered within the limits of drainage trench excavation, its removal will be classified and 
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paid for at the Contract unit price per cubic yard for "Rock in Drainage Trench Excavation 0' – 

10' Deep," or "Rock in Drainage Trench Excavation 0' – 20' Deep," as the case may be.

  Those portions of drainage trench excavation classified and paid for as "Rock in Drainage 

Trench Excavation" of the various depths will be the actual volumes of rock excavated within the 

limits for drainage trench excavation, at the applicable bottom depth price.

  Where no item or items for "Rock in Drainage Trench Excavation" at the applicable depth 

appear in the proposal and rock is encountered in drainage trench excavation, its removal will be 

paid for as Extra Work in accordance with 1.04.05.

  When excavation is necessary in fill, no such excavation will be paid for as "Rock in Drainage 

Trench Excavation." 

  When excavation is necessary for any purpose other than drainage-related items, no such 

excavation will be paid under this item.

  Bedding material or any other suitable material used to fill voids vacated by excavated rock will 

not be paid for but shall be included in the unit price per cubic yard for "Rock in Drainage 

Trench Excavation."

  Pay Item Pay Unit

Rock in Drainage Trench Excavation 0' - 10' Deep c.y.

Rock in Drainage Trench Excavation 0' - 20' Deep c.y.
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SECTION 4.06 - BITUMINOUS CONCRETE
Section 4.06 is being deleted in its entirety and replaced with the following:

4.06.01—Description

4.06.02—Materials

4.06.03—Construction Methods

4.06.04—Method of Measurement

4.06.05—Basis of Payment

4.06.01—Description:  Work under this section shall include the production, delivery,  

placement, and compaction of an uniform textured,  non-segregated, smooth  bituminous 

concrete  pavement to the  grade and cross section shown on the plans.   

The terms listed below as used in this specification are defined as:

Bituminous Concrete:  A composite material consisting of prescribed amounts of asphalt binder, 

and aggregates.  Asphalt binder may also contain additives engineered to modify specific 

properties and/or behavior of the composite material.   References to bituminous concrete apply 

to all of its forms, such as those identified as hot-mix asphalt (HMA),or polymer-modified 

asphalt (PMA).

Bituminous Concrete Plant (Plant): A structure where aggregates and asphalt binder are 

combined in a controlled fashion into a bituminous concrete mixture suitable for forming 

pavements and other paved surfaces. 

Course:  A continuous layer (a lift or multiple lifts) of the same bituminous concrete mixture 

placed as part of the pavement structure.

Density Lot:  The total tonnage of all bituminous concrete placed in a single lift and as defined in 

Article 4.06.03.

Disintegration:   Erosion or fragmentation of the pavement surface which can be described as   

polishing, weathering-oxidizing, scaling, spalling, raveling, or formation of potholes.

Dispute Resolution:  A procedure used to resolve conflicts between the Engineer and the 

Contractor’s test results that may affect payment.  

Hot Mix Asphalt (HMA):  A bituminous concrete mixture typically produced at 325°F.

Job Mix Formula (JMF): A recommended aggregate gradation and asphalt binder content to 

achieve the required mixture properties.

Lift: An application of a bituminous concrete mixture placed and compacted to a specified 

thickness in a single paver pass.
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Percent Within Limits (PWL): The percentage of the lot falling between the Upper Specification 

Limit (USL) and the Lower Specification Limit (LSL). 

Polymer-Modified Asphalt (PMA): A bituminous concrete mixture containing a polymer 

modified asphalt binder and using a qualified warm mix technology.

Production Lot: The total tonnage of a bituminous concrete mixture from a single source that 

may receive an adjustment.

Production Sub Lot:  Portion of the production lot typically represented by a single sample. 

Quality Assurance (QA):  All those planned and systematic actions necessary to provide 

ConnDOT the confidence that a Contractor will perform the work as specified in the Contract.

Quality Control (QC):  The sum total of activities performed by the vendor (Producer, 

Manufacturer, and Contractor) to ensure that a product meets contract specification 

requirements.

Superpave:  A bituminous concrete mix design used in mixtures designated as “S*” Where “S” 

indicates Superpave and * indicates the sieve related to the nominal maximum aggregate size of 

the mix.

Segregation:  A non-uniform distribution of a bituminous concrete mixture in terms of gradation, 

temperature, or volumetric properties.

Warm Mix Asphalt (WMA) Technology:  A qualified additive or technology that may be used to 

produce a bituminous concrete at reduced temperatures and/or increase workability of the 

mixture.

4.06.02—Materials:  All materials shall conform to the requirements of Section M.04.

1. Materials Supply:  The bituminous concrete mixture must be from one source of supply and 

originate from one Plant unless authorized by the Engineer.  

 

2. Recycled Materials:  Reclaimed Asphalt Pavement (RAP), Crushed Recycled Container 

Glass (CRCG), Recycled Asphalt Shingles (RAS), or crumb rubber (CR) from recycled tires 

may be incorporated in bituminous concrete mixtures in accordance with Project Specifications.  

4.06.03—Construction Methods:  

1. Material Documentation:  All vendors producing bituminous concrete must have Plants with 

automated vehicle-weighing scales, storage scales, and material feeds capable of producing a 

delivery ticket containing the information below.  
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a. “State of Connecticut” printed on ticket.

b. Name of producer, identification of Plant, and specific storage silo if used.

c. Date and time.

d. Mixture Designation; Mix type and level Curb mixtures for machine-placed curbing 

must state "curb mix only".

e. If WMA Technology is used, the additive name and dosage rate or water injection rate 

must be listed.  

f. Net weight of mixture loaded into the vehicle (When RAP and/or RAS is used the 

moisture content shall be excluded from mixture net weight).

g. Gross weight (equal to the net weight plus the tare weight or the loaded scale weight).

h. Tare weight of vehicle (Daily scale weight of the empty vehicle).

i. Project number, purchase order number, name of Contractor (if Contractor other than 

Producer).

j. Vehicle number - unique means of identification vehicle.

k. For Batch Plants, individual aggregate, recycled materials, and virgin asphalt 

max/target/min weights when silos are not used. 

l. For every mixture designation the running daily total delivered and sequential load 

number.

The net weight of mixture loaded into the vehicle must be equal to the cumulative measured 

weights of its components.

The Contractor must notify the Engineer immediately if, during production, there is a 

malfunction of the weight recording system in the automated Plant.  Manually written tickets 

containing all required information will be allowed for no more than one hour.  

The State reserves the right to have an inspector present to monitor batching and /or weighing 

operations.  

2. Transportation of Mixture:  The mixture shall be transported in vehicles that are clean of all 

foreign material, excessive coating or cleaning agents, and, that have no gaps through which 

mixture might spill.  Any material spilled during the loading or transportation process shall be 

quantified by re-weighing the vehicle.  The Contractor shall load vehicles uniformly so that 

segregation is minimized.  Loaded vehicles shall be tightly covered with waterproof covers 

acceptable to the Engineer.  Mesh covers are prohibited.  The cover must minimize air 

infiltration.  Vehicles found not to be in conformance shall not be loaded.

Vehicles with loads of bituminous concrete being delivered to State projects must not exceed the 

statutory or permitted load limits referred to as gross vehicle weight (GVW).  The Contractor 

shall furnish a list and allowable weights of all vehicles transporting mixture.

The State reserves the right to check the gross and tare weight of any vehicle.  If the gross or tare 

weight varies from that shown on the delivery ticket by more than 0.4 percent, the Engineer will 

recalculate the net weight.  The Contractor shall correct the discrepancy to the satisfaction of the 

Engineer. 
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If a vehicle delivers mixture to the project and the delivery ticket indicates that the vehicle is 

overweight, the load may not be rejected but a “Measured Weight Adjustment” will be taken in 

accordance with Article 4.06.04.

Vehicle body coating and cleaning agents must not have a deleterious effect on the mixture.  The 

use of solvents or fuel oil, in any concentration, is prohibited for the coating of vehicle bodies.  

For each delivery, the Engineer shall be provided a clear, legible copy of the delivery ticket.

3. Paving Equipment:  The Contractor shall have the necessary paving and compaction 

equipment at the project site to perform the work.  All equipment shall be in good working order 

and any equipment that is worn, defective or inadequate for performance of the work shall be 

repaired or replaced by the Contractor to the satisfaction of the Engineer.  During the paving 

operation, the use of solvents or fuel oil, in any concentration, is prohibited as a release agent or 

cleaner on any paving equipment (i.e., rollers, pavers, transfer devices, etc.).

Refueling or cleaning of equipment is prohibited in any location on the project where fuel or 

solvents might come in contact with paved areas or areas to be paved.  Solvents used in cleaning 

mechanical equipment or hand tools shall be stored off of areas paved or to be paved.  

Pavers:  Each paver shall have a receiving hopper with sufficient capacity to provide for a 

uniform spreading operation and a distribution system that places the mix uniformly, without 

segregation.  The paver shall be equipped with and use a vibratory screed system with heaters or 

burners.  The screed system shall be capable of producing a finished surface of the required 

evenness and texture without tearing, shoving, or gouging the mixture.  Pavers with extendible 

screed units as part of the system shall have auger extensions and tunnel extenders as necessary.  

Automatic screed controls for grade and slope shall be used at all times unless otherwise 

authorized by the Engineer.  The controls shall automatically adjust the screed to compensate for 

irregularities in the preceding course or existing base.  The controls shall maintain the proper 

transverse slope and be readily adjustable, and shall operate from a fixed or moving reference 

such as a grade wire or floating beam.

Rollers:  All rollers shall be self-propelled and designed for compaction of bituminous concrete.  

Rollers types shall include steel-wheeled, pneumatic or a combination thereof.  Rollers that 

operate in a dynamic mode shall have drums that use a vibratory or oscillatory system or 

combination of.  Vibratory rollers shall be equipped with indicators for amplitude, frequency and 

speed settings/readouts to measure the impacts per foot during the compaction process.  

Oscillatory rollers shall be equipped with frequency indicators.  Rollers can operate in the 

dynamic mode using the oscillatory system on concrete structures such as bridges and catch 

basins if at the lowest frequency setting.

Pneumatic tire rollers shall be equipped with wide-tread compaction tires capable of exerting an 

average contact pressure from 60 to 90 pounds per square inch uniformly over the surface, The 

Contractor shall furnish documentation to the Engineer regarding tire size; pressure and loading 
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to confirm that the proper contact pressure is being developed and that the loading and contact 

pressure is uniform for all wheels.

Lighting:  For paving operations, which will be performed during hours of darkness, the paving 

equipment shall be equipped with lighting fixtures as described below, or with an approved 

equal.  Lighting shall minimize glare to passing traffic.  The lighting options and minimum 

number of fixtures are listed in Tables 4.06-1 and 4.06-2:

TABLE 4.06-1: Minimum Paver Lighting

Option Fixture Configuration
Fixture 

Quantity
Requirement

Type A 3 Mount over screed area

Type B (narrow) or Type C (spot) 2 Aim to auger and guideline
1

Type B (wide) or Type C (flood) 2
Aim 25 feet behind paving 

machine

2 Type D Balloon 2 Mount over screed area

TABLE 4.06-2: Minimum Roller Lighting

Option
Fixture 

Configuration*

Fixture 

Quantity
Requirement

Type B (wide) 2 Aim 50 feet in front of and behind roller
1

Type B (narrow) 2 Aim 100 feet in front of and behind roller

Type C (flood) 2 Aim 50 feet in front of and behind roller
2

Type C (spot) 2 Aim 100 feet in front of and behind roller

3 Type D Balloon 1 Mount above the roller

*All fixtures shall be mounted above the roller.  

Type A:  Fluorescent fixture shall be heavy-duty industrial type.  Each fixture shall have 

a minimum output of 8,000 lumens.  The fixtures shall be mounted horizontally, and be 

designed for continuous row installation.

Type B:  Each floodlight fixture shall have a minimum output of 18,000 lumens.

Type C:  Each fixture shall have a minimum output of 19,000 lumens.

Type D:  Balloon light: Each balloon light fixture shall have a minimum output of 50,000 

lumens, and emit light equally in all directions.

Material Transfer Vehicle (MTV):  A MTV shall be used when placing a bituminous concrete 

surface course as indicated in the contract documents.  

The MTV must be a vehicle specifically designed for the purpose of delivering the bituminous 

concrete mixture from the delivery vehicle to the paver.  The MTV must continuously remix the 

bituminous concrete mixture throughout the placement process.
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The use of a MTV will be subject to the requirements stated in Article 1.07.05- Load 

Restrictions.  The Engineer may limit the use of the vehicle if it is determined that the use of the 

MTV may damage highway components, utilities, or bridges.  The Contractor shall submit to the 

Engineer at time of pre-construction the following information: 

- The make and model of the MTV.

- The individual axle weights and axle spacing for each piece of paving equipment (haul 

vehicle, MTV and paver).

- A working drawing showing the axle spacing in combination with all pieces of 

equipment that will comprise the paving echelon. 

4. Test Section:  The Engineer may require the Contractor to place a test section whenever the 

requirements of this specification or Section M.04 are not met.

The Contractor shall submit the quantity of mixture to be placed and the location of the test 

section for review and approval by the Engineer.  The same equipment used in the construction 

of a passing test section shall be used throughout production.

If a test section fails to meet specifications, the Contractor shall stop production, make necessary 

adjustments to the job mix formula, Plant operations, or procedures for placement and 

compaction.  The Contractor shall construct test sections, as allowed by the Engineer, until all 

the required specifications are met.  All test sections shall also be subject to removal as set forth 

in Article 1.06.04.

5. Transitions for Roadway Surface:  Transitions shall be formed at any point on the roadway 

where the pavement surface deviates, vertically, from the uniform longitudinal profile as 

specified on the plans.  Whether formed by milling or by bituminous concrete mixture, all 

transition lengths shall conform to the criteria below unless otherwise specified. 

Permanent Transitions:  Defined as any gradual change in pavement elevation that remains as a 

permanent part of the work.  

A transition shall be constructed no closer than 75 feet from either side of a bridge expansion 

joint or parapet.  All permanent transitions, leading and trailing, shall meet the following length 

requirements:

a) Posted speed limit is greater than 35 MPH: 30 feet per inch of elevation change.

b) Posted speed limit is 35 MPH or less: 15 feet per inch of elevation change.

In areas where it is impractical to use the above described permanent transition lengths the use of 

a shorter permanent transition length may be permitted when approved by the Engineer.  
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Temporary Transitions:  A temporary transition is defined as a transition that does not remain a 

permanent part of the work.  All temporary transitions shall meet the following length 

requirements:

a) Posted speed limit is greater than 50 MPH

(1)  Leading Transitions = 15 feet per inch of vertical change (thickness)

(2)  Trailing Transitions = 6 feet per inch of vertical change (thickness)

b) Posted speed limit is 40, 45, or 50 MPH

(1)  Leading and Trailing = 4 feet per inch of vertical change (thickness)

c) Posted speed limit is 35 MPH or less

(1)  Leading and Trailing = 3 feet per inch of vertical change (thickness)

Note:  Any temporary transition to be in-place over the winter shutdown period or during 

extended periods of inactivity (more than 14 calendar days) shall conform to the greater than 50 

MPH requirements shown above.

6. Spreading and Finishing of Mixture:  Prior to the placement of the mixture, the underlying 

base course shall be brought to the plan grade and cross section within the allowable tolerance. 

Immediately before placing a bituminous concrete lift, a uniform coating of tack coat shall be 

applied to all existing underlying pavement surfaces and on the exposed surface of a wedge joint.  

Such surfaces shall be clean and dry. Sweeping or other means acceptable to the Engineer shall 

be used.

The mixture shall not be placed whenever the surface is wet or frozen.  

The Engineer may verify the mixture temperature by means of a probe or infrared type of 

thermometer. The Engineer may reject the load based on readings from a probe type 

thermometer and the specify temperature in the quality control plan (QCP) for placement. 

Tack Coat Application:   The tack coat shall be applied by a pressurized spray system that results 

in uniform overlapping coverage at an application rate of 0.03 to 0.05 gallons per square yard for 

a non-milled surface and an application rate of 0.05 to 0.07 gallons per square yard for a milled 

surface.  For areas where both milled and un-milled surfaces occur, the tack coat shall be an 

application rate of 0.03 to 0.05 gallons per square yard.  The Engineer must approve the 

equipment and the method of measurement prior to use.  The material for tack coat shall not be 

heated in excess of 160°F and shall not be further diluted. 

Tack coat shall be allowed sufficient time to break prior to any paving equipment or haul 

vehicles driving on it.

The Contractor may request to omit the tack coat application between bituminous concrete layers 

that have not been exposed to traffic and are placed during the same work shift.  Requests to 

omit tack coat application on the exposed surface of a wedge joint will not be considered. 
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Placement:  The mixture shall be placed and compacted to provide a smooth, dense surface with 

a uniform texture and no segregation at the specified thickness and dimensions indicated in the 

plans and specifications.

When unforeseen weather conditions prevent further placement of the mixture, the Engineer is 

not obligated to accept or place the bituminous concrete mixture that is in transit from the Plant.

In advance of paving, traffic control requirements shall be set up, maintained throughout 

placement, and shall not be removed until all associated work including density testing is 

completed.  

The Contractor shall inspect the newly placed pavement for defects in the mixture or placement 

before rolling is started.  Any deviation from standard crown or section shall be immediately 

remedied by placing additional mixture or removing surplus mixture.  Such defects shall be 

corrected to the satisfaction of the Engineer.

Where it is impractical due to physical limitations to operate the paving equipment, the Engineer 

may permit the use of other methods or equipment.  Where hand spreading is permitted, the 

mixture shall be placed by means of suitable shovels and other tools, and in a uniformly loose 

layer at a thickness that will result in a completed pavement meeting the designed grade and 

elevation.

Placement Tolerances:  Each lift of bituminous concrete placed at a specified thickness shall 

meet the following requirements for thickness and area.  Any pavement exceeding these limits 

shall be subject to an adjustment or removal.  Lift tolerances will not relieve the Contractor from 

meeting the final designed grade.  Lifts of specified non-uniform thickness, i.e. wedge or shim 

course, shall not be subject to thickness and area adjustments.

a) Thickness- Where the average thickness of the lift exceeds that shown on the plans 

beyond the tolerances shown in Table 4.06-3, the Engineer will calculate the thickness 

adjustment in accordance with Article 4.06.04.

 

TABLE 4.06-3: Thickness Tolerances

Mixture Designation Lift Tolerance

S1 +/- ⅜ inch

S0.25, S0.375, S0.5 +/- ¼ inch

Where the thickness of the lift of mixture is less than that shown on the plans beyond the 

tolerances shown in Table 4.06-3, the Contractor, with the approval of the Engineer, shall 

take corrective action in accordance with this specification.  

b) Area- Where the width of the lift exceeds that shown on the plans by more than the 

specified thickness, the Engineer will calculate the area adjustment in accordance with 

Article 4.06.04. 
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c) Delivered Weight of Mixture - When the delivery ticket shows that the vehicle exceeds the 

allowable gross weight for the vehicle type, the Engineer will calculate the weight 

adjustment in accordance with Article 4.06.04.

Transverse Joints:  All transverse joints shall be formed by saw-cutting to expose the full 

thickness of the lift.  Tack coat shall be applied to the sawn face immediately prior to additional 

mixture being placed. 

Compaction:  The Contractor shall compact the mixture to meet the density requirements as 

stated in Article 4.06.03 and eliminate all roller marks without displacement, shoving, cracking, 

or aggregate breakage. 

When placing a lift with a specified thickness less than one and one-half (1 ½) inches, or a 

wedge course, the Contractor shall provide a minimum rolling pattern as determined by the 

development of a compaction curve.  The procedure to be used shall be documented in the 

Contractor’s QCP for placement and demonstrated on the first day of placement.

The use of the vibratory system on concrete structures is prohibited.  When approved by the 

Engineer, the Contractor may operate a roller using an oscillatory system at the lowest frequency 

setting.

If the Engineer determines that the use of compaction equipment in the dynamic mode may 

damage highway components, utilities, or adjacent property, the Contractor shall provide 

alternate compaction equipment.  The Engineer may allow the Contractor to operate rollers in the 

dynamic mode using the oscillatory system at the lowest frequency setting.

Rollers operating in the dynamic mode shall be shut off when changing directions.

These allowances will not relieve the Contractor from meeting pavement compaction 

requirements.

Surface Requirements:  

Each lift of the surface course shall not vary more than ¼ inch from a Contractor-supplied 10 

foot straightedge.  For all other lifts, the tolerance shall be ⅜ inch.  Such tolerance will apply to 

all paved areas.

Any surface that exhibits these characteristics or exceeds these tolerances shall be corrected by 

the Contractor at its own expense.

7. Longitudinal Joint Construction Methods:  The Contractor shall use Method I- Notched 

Wedge Joint (see Figure 4.06-1) when constructing longitudinal joints where lift thicknesses are 

between 1½ and 3 inches. S1.0 mixtures shall be excluded from using Method I. Method II Butt 

Joint (see Figure 4.06-2) shall be used for lifts less than 1½ inches or greater than or equal to 3 

inches.  During placement of multiple lifts, the longitudinal joint shall be constructed in such a 
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manner that it is located at least 6 inches from the joint in the lift immediately below.  The joint 

in the final lift shall be at the centerline or at lane lines.  Each longitudinal joint shall maintain a 

consistent offset from the centerline of the roadway along its entire length.  The difference in 

elevation between the two faces of any completed longitudinal joint shall not exceed ¼ inch in 

any location.

Method I - Notched Wedge Joint:

Hot side Cold Side

8” – 12” Taper

Top

Vertical Notch 

½” – ¾”
Tack coat

Bottom 

Vertical Notch

 ¼” - ½”

Lift 

Thickness

 1 ½” – 3.0”

Varies

FIGURE 4.06-1: Notched Wedge Joint

A notched wedge joint shall be constructed as shown in Figure 4.06-1 using a device that is 

attached to the paver screed and is capable of independently adjusting the top and bottom vertical 

notches.  The device shall have an integrated vibratory system.

The taper portion of the wedge joint must be placed over the longitudinal joint in the lift 

immediately below.  The top vertical notch must be located at the centerline or lane line in the 

final lift.  The requirement for paving full width “curb to curb” as described in Method II may be 

waived if addressed in the QC plan and approved by the Engineer. 

The taper portion of the wedge joint shall be evenly compacted using equipment other than the 

paver or notch wedge joint device.

The taper portion of the wedge joint shall not be exposed to traffic for more than 5 calendar days.

Any exposed wedge joint must be located to allow for the free draining of water from the road 

surface. 

The Engineer reserves the right to define the paving limits when using a wedge joint that will be 

exposed to traffic.
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If Method I, Notched Wedge Joint cannot be used on lifts between 1.5 and 3 inches, Method III 

Butt Joint may be substituted according to the requirements below for “Method III – Butt Joint 

with Hot Pour Rubberized Asphalt Treatment.”

Method II - Butt Joint:

Hot side Cold Side

Joint

FIGURE 4.06-2: Butt Joint

When adjoining passes are placed, the Contractor shall utilize equipment that creates a near 

vertical edge (refer to Figure 4.06-2).  The completing pass (hot side) shall have sufficient 

mixture so that the compacted thickness is not less than the previous pass (cold side).  The end 

gate on the paver should be set so there is an overlap onto the cold side of the joint.  

The Contractor shall not allow any butt joint to be incomplete at the end of a work shift unless 

otherwise allowed by the Engineer.  When using this method, the Contractor is not allowed to 

leave a vertical edge exposed at the end of a work shift and must complete paving of the roadway 

full width “curb to curb.” 

Method III- Butt Joint with Hot Poured Rubberized Asphalt Treatment:  If Method I 

Wedge Joint cannot be used due to physical constraints in certain limited locations; the 

contractor may submit a request in writing for approval by the Engineer, to utilize Method III 

Butt Joint as a substitution in those locations.  There shall be no additional measurement or 

payment made when the Method III Butt Joint is substituted for the Method I Notched Wedge 

Joint.  When required by the contract or approved by the Engineer, Method III (see Figure 4.06-

3) shall be used.

                

Hot side Cold Side

Hot poured rubberized 

asphalt treatment

FIGURE 4.06-3: Butt Joint with Hot Poured Rubberized Asphalt Treatment

Lift Thickness

Less than 1 ½” 

Greater than or 

equal to 3”
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All of the requirements of Method II must be met with Method III.  In addition, the longitudinal 

vertical edge must be treated with a rubberized joint seal material meeting the requirements of 

ASTM D 6690, Type 2.  The joint sealant shall be placed on the face of the “cold side” of the 

butt joint as shown above prior to placing the “hot side” of the butt joint.  The joint seal material 

shall be applied in accordance with the manufacturer’s recommendation so as to provide a 

uniform coverage and avoid excess bleeding onto the newly placed pavement.

8. Contractor Quality Control (QC) Requirements: The Contractor shall be responsible for 

maintaining adequate quality control procedures throughout the production and placement 

operations.  Therefore, the Contractor must ensure that the materials, mixture and work provided 

by Subcontractors, Suppliers and Producers also meet contract specification requirements.  

This effort must be documented in Quality Control Plans and address the actions, inspection, or 

sampling and testing necessary to keep the production and placement operations in control, to 

determine when an operation has gone out of control and to respond to correct the situation in a 

timely fashion.

The Standard QCP for production shall consist of the quality control program specific to the 

production facility.

There are three components to the QCP for placement: a Standard QCP, a Project Summary 

Sheet that details project specific information, and if applicable a separate Extended Season 

Paving Plan as required in Section 9 “Temperature and Seasonal Requirements”.

The Standard QCP for both production and placement shall be submitted to the Department for 

approval each calendar year and.at a minimum of 30 days prior to production or placement.  

Production or placement shall not occur until all QCP components have been approved by the 

Engineer.

Each QCP shall include the name and qualifications of a Quality Control Manager (QCM).  The 

QCM shall be responsible for the administration of the QCP, and any modifications that may 

become necessary.  The QCM shall have the ability to direct all Contractor personnel on the 

project during paving operations.  All Contractor sampling, inspection and test reports shall be 

reviewed and signed by the QCM prior to submittal to the Engineer.  The QCPs shall also 

include the name and qualifications of any outside testing laboratory performing any QC 

functions on behalf of the Contractor. 

Approval of the QCP does not relieve the Contractor of its responsibility to comply with the 

project specifications.  The Contractor may modify the QCPs as work progresses and must 

document the changes in writing prior to resuming operations.  These changes include but are not 

limited to changes in quality control procedures or personnel.  The Department reserves the right 

to deny significant changes to the QCPs.
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QCP for Production:  Refer to Section M.04.03-1.

QCP for Placement:  The Standard QCP, Project Summary Sheet, and Extended Season Paving 

Plan shall conform to the format provided by the Engineer.  The format is available at 
http://www.ct.gov/dot/lib/dot/documents/dconstruction/pat/qcp_outline_hma_plac

ement.pdf. 

The Contractor shall perform all quality control sampling and testing, provide inspection, and 

exercise management control to ensure that placement conforms to the requirements as outlined 

in its QCP during all phases of the work.  The Contractor shall document these activities for each 

day of placement.

The Contractor shall submit complete field density testing and inspection records to the Engineer 

within 48 hours in a manner acceptable to the Engineer.

The Contractor may obtain one (1) mat core and one (1) joint core per day for process control, 

provided this process is detailed in the QCP.  The results of these process control cores shall not 

be used to dispute the Department determinations from the acceptance cores.  The Contractor 

shall submit the location of each process control core to the Engineer for approval prior to taking 

the core.  The core holes shall be filled to the same requirements described in sub-article 4.06.03-

10.

9. Temperature and Seasonal Requirements:  Paving, including placement of temporary 

pavements, shall be divided into two seasons, “In-Season” and “Extended-Season”.  In-Season 

paving occurs from May 1 – October 14, and Extended Season paving occurs from October 15- 

April 30.  The following requirements shall apply unless otherwise authorized or directed by the 

Engineer:

  Mixtures shall not be placed when the air or sub base temperature is less than 40°F 

regardless of the season.

 Should paving operations be scheduled during the Extended Season, the Contractor must 

submit an Extended Season Paving Plan for the project that addresses minimum delivered 

mix temperature considering WMA, PMA or other additives, maximum paver speed, 

enhanced rolling patterns and the method to balance mixture delivery and placement 

operations.  Paving during Extended Season shall not commence until the Engineer has 

approved the plan.

10. Obtaining Bituminous Concrete Cores:  This Section describes the methodology and 

sampling frequency the Contractor shall use to obtain pavement cores.  

Coring shall be performed on each lift specified to a thickness of one and one-half (1 ½) inches 

or more within 5 days of placement.  The Contractor shall extract cores (4 or 6 inch diameter for 

S0.25, S0.375 and S0.5 mixtures 6 inch diameter for S1.0 mixtures) from locations determined 

http://www.ct.gov/dot/lib/dot/documents/dconstruction/pat/qcp_outline_hma_placement.pdf
http://www.ct.gov/dot/lib/dot/documents/dconstruction/pat/qcp_outline_hma_placement.pdf


Rev. Date 9/30/2016 

English

GENERAL

by the Engineer.  The Engineer must witness the extraction, labeling of cores and filling of the 

core holes.   

A density lot will be complete when the full designed paving width and length of the lot has been 

placed and shall include all longitudinal joints between the curb lines.  HMA S1 mixes are 

excluded from the longitudinal joint density requirements.

A standard density lot is the quantity of material placed within the defined area exclusive of any 

structures. A combo density lot is the quantity of material placed within the defined area 

inclusive of structures less than or equal to 500 feet long.  A bridge density lot is the quantity of 

material placed on a structure larger than 500 feet in length.  

Prior to paving, the type and number of lot (s) shall be determined by the Engineer. The number 

of cores per lot shall be determined in accordance to Tables 4.06-4, 4.06-5A and 4.06-5B. 

Noncontiguous areas such as highway ramps may be combined to create one lot.  Combined 

areas should be set up to target a 2000 ton lot size.  The longitudinal locations of mat cores 

within a lot containing multiple paving passes will be determined using the total distance covered 

by the paver.   The locations of the joint cores will be determined using the total length of 

longitudinal joints within the lot.

Sampling is in accordance with the following tables:

TABLE 4.06-4: Bridge Density Lot(s)

Length of Each 

Structure (Feet)
No. of Mat Cores No. of Joint Cores

< 500’ See Table 4.06-5(A or B) See Table 4.06-5(A or B)

501’ – 1500’ 3 3

1501’ – 2500’ 4 4

2501’ and greater 5 5

All material placed on structures less than or equal to 500 feet in length shall be included as part 

of a standard lot as follows:

TABLE 4.06-5A: Standard and Combo Density Lot(s) > 500 Tons 

Lot Type No. of Mat Cores No. of Joint Cores
Target Lot 

Size (Tons)

Standard Lot / 

Without Bridge (s)
4 4 2000

1 per structure 

(< 300’)

1 per structure 

(< 300’)Combo Lot / Lot 

With Bridge(s)(1)

4 plus

2 per structure

(301’ – 500’)

4 plus
2 per structure 

(301’ – 500’)

2000



Rev. Date 9/30/2016 

English

GENERAL

TABLE 4.06-5B: Standard and Combo Density Lot < 500 Tons 

Lot Type No. of Mat Cores No. of Joint Cores

Standard Lot / 

Without Bridge (s)
3 3

Combo Lot / Lot 

With Bridge(s)(1)  2 plus
1 per 

structure
2 plus

1 per 

structure

Note: 
(1) If a combo lot mat or joint core location randomly falls on a structure, the core is to be obtained on the structure in 

addition to the core(s) required on the structure.

After the lift has been compacted and cooled, the Contractor shall cut cores to a depth equal to or 

greater than the lift thickness and remove them without damaging the lift(s) to be tested. Any 

core that is damaged or obviously defective while being obtained will be replaced with a new 

core from a location within 2 feet measured in a longitudinal direction.

A mat core shall not be located any closer than one foot from the edge of a paver pass.  If a 

random number locates a core less than one foot from any edge, the location will be adjusted by 

the Engineer so that the outer edge of the core is one foot from the edge of the paver pass.

Method I, Notched Wedge Joint cores shall be taken so that the center of the core is 5 inches 

from the visible joint on the hot mat side (Figure 4.06-5). 

   

Hot side
Cold Side

8” – 12” Taper

Top

Vertical Notch 

½” – 1”
Tack coat

Bottom 

Vertical Notch

 0 - ½”

Lift 

Thickness

 1.5” – 3.0”

Varies

5” from Visible Joint

FIGURE 4.06-5: Notched Wedge Joint Cores

When Method II or Method III Butt Joint is utilized, cores shall be taken from the hot side so the 

edge of the core is within 1 inch of the longitudinal joint.

The cores shall be labeled by the Contractor with the project number, date placed, lot number 

and sub-lot number.  The core’s label shall, include “M” for a mat core and “J” for a joint core.  

A mat core from the second lot and first sub-lot shall be labeled “M2 – 1” (Figure 4.06-4).    The 

Engineer shall fill out a MAT-109 to accompany the cores.  The Contractor shall deliver the 
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cores and MAT-109 to the Department’s Central Lab.  The Contractor shall use a container 

approved by the Engineer.  The container shall have a lid capable of being locked shut and 

tamper proof.  The Contractor shall use foam, bubble wrap, or another suitable material to 

prevent the cores from being damaged during handling and transportation.  Once the cores and 

MAT-109 are in the container the Engineer will secure the lid using a security seal.  The security 

seal’s identification number must be documented on the MAT-109.  Central Lab personnel will 

break the security seal and take possession of the cores.

Project #

 (M or J) Lot - Sublot

85-219

M2 - 1

Date Placed

 

FIGURE 4.06-4: Labeling of Cores

Each core hole shall be filled within four hours upon core extraction.  Prior to being filled, the 

hole shall be prepared by removing any free water and applying tack coat using a brush or other 

means to uniformly cover the cut surface.  The core hole shall be filled using a bituminous 

concrete mixture at a minimum temperature of 240ºF containing the same or smaller nominal 

maximum aggregate size and compacted with a hand compactor or other mechanical means to 

the maximum compaction possible.  The bituminous concrete shall be compacted to ⅛ inch 

above the finished pavement.

11. Acceptance Sampling and Testing:  Sampling and testing shall be performed at a frequency 

not less than the minimum frequency specified in Section M.04 and sub-article 4.06.03-10.

Sampling shall be performed in accordance with ASTM D 3665, or a statistically based 

procedure of stratified random sampling approved by the Engineer.

Plant Material Acceptance: The Contractor shall provide the required sampling and testing 

during all phases of the work in accordance with Section M.04.  The Department will verify the 

Contractor’s acceptance test results.  Should any test results exceed the specified tolerances in 

the Department’s current QA Program for Materials, the Contractor test results for a subject lot 

or sub lot may be replaced with the Department’s results for the purpose of calculating 

adjustments.  The verification procedure is included in the Department’s current QA Program for 

Materials.

Density Acceptance:  The Engineer will perform all acceptance testing in accordance with 

AASHTO T 331. The density of each core will be determined using the daily production’s 

07/26/16
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average maximum theoretical specific gravity (Gmm) established during the testing of the parent 

material at the Plant.  When there was no testing of the parent material or any Gmm exceeds the 

specified tolerances in the Department’s current QA Program for Materials, the Engineer will 

determine the maximum theoretical density value to be used for density calculations. 

12. Density Dispute Resolution Process:  The Contractor and Engineer will work in partnership 

to avoid potential conflicts and to resolve any differences that may arise during quality control or 

acceptance testing for density.  Both parties will review their sampling and testing procedures 

and results and share their findings.  If the Contractor disputes the Engineer’s test results, the 

Contractor must submit in writing a request to initiate the Dispute Resolution Process within 7 

calendar days of the notification of the test results.  No request for dispute resolution will be 

allowed unless the Contractor provides quality control results within the timeframe described in 

sub-article 4.06.03-9 supporting its position.  No request for Dispute Resolution will be allowed 

for a Density Lot in which any core was not taken within the required 5 calendar days of 

placement.  Should the dispute not be resolved through evaluation of existing testing data or 

procedures, the Engineer may authorize the Contractor to obtain a new set of core samples per 

disputed lot.  The core samples must be extracted no later than 14 calendar days from the date of 

Engineer’s authorization.   

The number and location (mat, joint, or structure) of the cores taken for dispute resolution must 

reflect the number and location of the original cores.  The location of each core shall be 

randomly located within the respective original sub lot.  All such cores shall be extracted and the 

core hole filled using the procedure outlined in Article 4.06.03.  The dispute resolution results 

shall be added to the original results and averaged for determining the final in-place density 

value.

13. Corrective Work Procedure:  

If pavement placed by the Contractor does not meet the specifications, and the Engineer requires 

its replacement or correction, the Contractor shall:

a) Propose a corrective procedure to the Engineer for review and approval prior to any 

corrective work commencing.  The proposal shall include:

- Limits of pavement to be replaced or corrected, indicating stationing or other 

landmarks that are readily distinguishable.

- Proposed work schedule.

- Construction method and sequence of operations.

- Methods of maintenance and protection of traffic.

- Material sources.

- Names and telephone numbers of supervising personnel.

b) Any corrective courses placed as the final wearing surface shall match the specified lift 

thickness after compaction.
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14. Protection of the Work:  The Contractor shall protect all sections of the newly finished 

pavement from damage that may occur as a result of the Contractor’s operations for the duration 

of the Project. 

15. Cut Bituminous Concrete Pavement:  Work under this item shall consist of making a 

straight-line cut in the pavement to the lines delineated on the plans or as directed by the 

Engineer.  The cut shall provide a straight, clean, vertical face with no cracking, tearing or 

breakage along the cut edge.

4.06.04—Method of Measurement:

1. HMA S* or PMA S*:  The quantity of bituminous concrete measured for payment will be 

determined by the documented net weight in tons accepted by the Engineer in accordance with 

this specification and Section M.04. 

 

2. Adjustments:  Adjustments may be applied to bituminous concrete quantities and will be 

measured for payment using the following formulas:

Yield Factor for Adjustment Calculation = 0.0575 Tons/SY/inch

Actual Area = [(Measured Length (ft)) x (Avg. of width measurements (ft))] 

Actual Thickness (t) = Total tons delivered / [Actual Area (SY) x 0.0575 Tons/SY/inch] 

a) Area:  If the average width exceeds the allowable tolerance, an adjustment will be made 

using the following formula. The tolerance for width is equal to the specified thickness 

(in.) of the lift being placed.

Tons Adjusted for Area (TA) = [(L x Wadj)/9] x (t) x 0.0575 Tons/SY/inch = (-) Tons

Where:     L = Length (ft)

                (t) = Actual thickness (inches)

         Wadj = (Designed width (ft) + tolerance /12) - Measured Width)

b) Thickness:  If the actual average thickness is less than the allowable tolerance, the 

Contractor shall submit a repair procedure to the Engineer for approval. If the actual 

thickness exceeds the allowable tolerance, an adjustment will be made using the 

following formula:

Tons Adjusted for Thickness (TT) = A x tadj x 0.0575 = (-) Tons 

Where: A = Area = {[L x (Designed width + tolerance (lift thickness)/12)] / 9}

            tadj = Adjusted thickness = [(Dt + tolerance) - Actual thickness] 

 Dt = Designed thickness (inches)
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c) Weight:  If the quantity of bituminous concrete representing the mixture delivered to the 

project is in excess of the allowable gross vehicle weight (GVW) for each vehicle, an 

adjustment will be made using the following formula:

Tons Adjusted for Weight (TW) = GVW – DGW= (-) Tons 

Where: DGW = Delivered gross weight as shown on the delivery ticket or 

measured on a certified scale.  

d) Mixture Adjustment:  The quantity of bituminous concrete representing the production 

lot at the Plant will be adjusted as follow:

i. Non-PWL Production Lot (less than 3500 tons):

The adjustment values in Table 4.06-6 and 4.06-7 shall be calculated for each sub lot 

based on the Air Void (AV) and Asphalt Binder Content (PB) test results for that sub 

lot.  The total adjustment for each day’s production (lot) will be computed using 

tables and the following formulas:

Tons Adjusted for Superpave Design (TSD) = [(AdjAVt + AdjPBt) / 100] X Tons  

Percent Adjustment for Air Voids = AdjAVt = [AdjAV1 + AdjAV2 + AdjAVi + … + 

AdjAVn)] /n

Where:  AdjAVt = Total percent air void adjustment value for the lot 

 AdjAVi = Adjustment value from Table 4.06-7 resulting from each sub 

lot or the average of the adjustment values resulting from multiple tests 

within a sub lot, as approved by the Engineer.

n = number of sub lots based on Table M.04.03-2 

TABLE 4.06-6: Adjustment Values for Air Voids

Percent Adjustment for Asphalt Binder = AdjPBt = [(AdjPB1 + AdjPB2 + AdjPBi + 

… + AdjPBn)] / n

Where:  AdjPBt= Total percent asphalt binder adjustment value for the lot 

             AdjPBi = Adjustment value from Table 4.06-7 resulting from each sub lot

           n = number of binder tests in a production lot

Adjustment Value

(AdjAVi) (%)

S0.25, S0.375,  S0.5,  S1

Air Voids (AV)

+2.5 3.8 - 4.2

+3.125*(AV-3) 3.0 - 3.7

-3.125*(AV-5) 4.3 – 5.0

20*(AV-3) 2.3 – 2.9

-20*(AV-5) 5.1 – 5.7

-20.0 < 2.2  or  > 5.8
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TABLE 4.06-7: Adjustment Values for Binder Content 

Adjustment Value 

(AdjAVi) (%)

S0.25, S0.375,  S0.5,  S1

Pb

0.0  JMF Pb ± 0.3

- 10.0 ≤ JMF Pb - 0.4 or ≥ JMF Pb + 0.4 

ii. PWL Production Lot (3500 tons or more):

For each lot, the adjustment values shall be calculated based on PWL for AV, VMA 

and PB test results.  The lot will be considered as being normally distributed and all 

applicable equations in AASHTO R9 and AASHTO R42 Appendix X4 will apply. 

Only one test result will be considered for each sub lot.  The specification limits are 

listed in Section M.04.

For AV, PB and voids in mineral aggregate (VMA), the individual material quality 

characteristic adjustment (Adj) will be calculated as follow:

For PWL between 50 and 90%: Adj(AVt or PBt or VMAt)= (55 + 0.5 PWL) - 100

For PWL at and above 90%: Adj(AVt or PBt or VMAt)= (77.5 + 0.25 PWL) - 100

Where:  
AdjAVt = Total percent AV adjustment value for the lot

AdjPBt= Total percent PB adjustment value for the lot

AdjVMAt= Total percent VMA adjustment value for the lot

Lots with PWL less than 50% in any of the three individual material quality 

characteristics will be evaluated under 1.06.04.

The total adjustment for each production lot will be computed using the following 

formula: 

Tons Adjusted for Superpave Design (TSD) = [(0.5AdjAVt + 0.25AdjPBt + 0.25 

AdjVMAt) / 100] X Tons  

iii. Partial Lots:

Lots with less than 4 sublots will be combined with the prior lot. If there is no prior 

lot with equivalent material or if the last test result of the prior lot is over 30 calendar 

days old, the adjustment will be calculated as indicated in 4.06.04-2.d.i.

Lots with 4 or more sublots will be calculated as indicated in 4.06.04-2.d.ii.
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e) Density Adjustment: The quantity of bituminous concrete measured for payment in a lift 

of pavement specified to be 1½ inches or greater may be adjusted for density.  Separate 

density adjustments will be made for each lot and will not be combined to establish one 

density adjustment.  The final lot quantity shall be the difference between the total 

payable tons for the project and the sum of the previous lots.  If either the Mat or Joint 

adjustment value is “remove and replace”, the density lot shall be removed and replaced 

(curb to curb).

No positive adjustment will be applied to a Density Lot in which any core was not taken 

within the required 5 calendar days of placement.

Tons Adjusted for Density (TD) = [{(PAM x .50) + (PAJ x .50)} / 100] X Density Lot 

Tons  

Where: TD = Total tons adjusted for density for each lot

 PAM = Mat density percent adjustment from Table 4.06-9

 PAJ = Joint density percent adjustment from Table 4.06-10

TABLE 4.06-9: Adjustment Values for Pavement Mat density

Average Core Result

Percent Mat Density
Percent Adjustment (Bridge and Non-Bridge) (1)(2)

97.1 - 100 -1.667*(ACRPD-98.5)

94.5 – 97.0 +2.5

93.5 – 94.4 +2.5*(ACRPD-93.5)

92.0 – 93.4 0

90.0 – 91.9 -5*(92-ACRPD)

88.0 – 89.9 -10*(91-ACRPD)

87.0 – 87.9 -30

86.9 or less Remove and Replace (curb to curb)
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TABLE 4.06-10: Adjustment Values for Pavement Joint Density

Average Core Result 

Percent Joint Density
Percent Adjustment (Bridge and Non-Bridge) (1)(2)

97.1 – 100 -1.667*(ACRPD-98.5)

93.5 – 97.0 +2.5

92.0 – 93.4 +1.667*(ACRPD-92)

91.0 – 91.9 0

89.0 – 90.9 -7.5*(91-ACRPD)

88.0 – 88.9 -15*(90-ACRPD)

87.0 – 87.9 -30

86.9 or less Remove and Replace (curb to curb)
(1) ACRPD = Average Core Result Percent Density
(2) All Percent Adjustments to be rounded to the second decimal place. For example, 1.667 is to be rounded to 1.67.

3. Transitions for Roadway Surface:  The installation of permanent transitions shall be 

measured under the appropriate item used in the formation of the transition.

The quantity of material used for the installation of temporary transitions shall be measured for 

payment under the appropriate item used in the formation of the transition.  The installation and 

removal of a bond breaker, and the removal and disposal of any temporary transition formed by 

milling or with bituminous concrete pavement is not measured for payment.

 

4. Cut Bituminous Concrete Pavement:  The quantity of bituminous concrete pavement cut 

will be measured in accordance with Article 2.02.04.

5. Material for Tack Coat:  The quantity of tack coat will be measured for payment by the 

number of gallons furnished and applied on the Project and approved by the Engineer.  No tack 

coat material shall be included that is placed in excess of the tolerance described in Article 

4.06.03.

a. Container Method- Material furnished in a container will be measured to the nearest ½ 

gallon.  The volume will be determined by either measuring the volume in the original 

container by a method approved by the Engineer or using a separate graduated container 

capable of measuring the volume to the nearest ½ gallon.  The container in which the 

material is furnished must include the description of material, including lot number or 

batch number and manufacturer or product source. 
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b. Vehicle Method- 

i. Measured by Weight: The number of gallons furnished will be determined by weighing 

the material on calibrated scales furnished by the Contractor. To convert weight to 

gallons, one of the following formulas will be used:

Tack Coat (gallons at 60°F) = 
Measured Weight (pounds)

Weight per gallon at 60°F  

Tack Coat (gallons at 60°F) = 
0.996 x ∗  Measured Weight (pounds)

Weight per gallon at 77°F (from test report) 

ii. Measured by automated metering system on the delivery vehicle:

Tack Coat (gallons at 60°F) = Factor (from Table 4.06-11) multiplied by the 

measured gallons. 

TABLE 4.06-11: Factor to Convert Volume of Tack Coat to 60°F

Tack Coat Application 

Temperature (°F)
Factor

Tack Coat Application 

Temperature (°F)
Factor

75 0.996 120 0.985

80 0.995 125 0.984

85 0.994 130 0.983

90 0.993 135 0.982

95 0.991 140 0.980

100 0.990 145 0.979

105 0.989 150 0.978

110 0.988 155 0.977

115 0.986 160 0.976

6. Material Transfer Vehicle (MTV):  The furnishing and use of a MTV will be measured 

separately for payment based on the actual number of surface course tons delivered to a paver 

using the MTV.

4.06.05—Basis of Payment:

1. HMA S* or PMA S*:  The furnishing and placing of bituminous concrete will be paid for at 

the Contract unit price per ton for “HMA S*” or “PMA S*”.

- All costs associated with providing illumination of the work area are included in the general 

cost of the work. 

- All costs associated with cleaning the surface to be paved, including mechanical sweeping, are 

included in the general cost of the work.  All costs associated with constructing longitudinal 

joints are included in the general cost of the work.  
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- All costs associated with obtaining cores for acceptance testing and dispute resolution are 

included in the general cost of the work. 

2. Bituminous Concrete Adjustment Costs:  The adjustment will be calculated using the 

formulas shown below if all of the measured adjustments in Article 4.06.04 are not equal to zero.  

A positive or negative adjustment will be applied to monies due the Contractor. 

Production Lot:  [TT + TA + TW + TSD] x Unit Price = Est. (P)

Density Lot: TD x Unit Price = Est. (D) 

     

Where:  Unit Price = Contract unit price per ton per type of mixture

        T* = Total tons of each adjustment calculated in Article 4.06.04

Est. ( ) = Pay Unit represented in dollars representing incentive or   

disincentive.  

The Bituminous Concrete Adjustment Cost item if included in the bid proposal or 

estimate is not to be altered by the Contractor.   

3. Transitions for Roadway Surface: The installation of permanent transitions shall be paid 

under the appropriate item used in the formation of the transition.  The quantity of material used 

for the installation of temporary transitions shall be paid under the appropriate pay item used in 

the formation of the transition.  The installation and removal of a bond breaker, and the removal 

and disposal of any temporary transition formed by milling or with bituminous concrete 

pavement is included in the general cost of the work. 

4.  The cutting of bituminous concrete pavement will be paid in accordance with Article 2.02.05.

5.  Material for tack coat will be paid for at the Contract unit price per gallon at 60°F for 

"Material for Tack Coat".

6.  The Material Transfer Vehicle (MTV) will be paid at the Contract unit price per ton for a 

"Material Transfer Vehicle”.  

Pay Item* Pay Unit*

HMA S* ton

PMA S* ton

Bituminous Concrete Adjustment Cost est.

Material for Tack Coat gal.

Material Transfer Vehicle ton

*For contracts administered by the State of Connecticut, Department of Administrative Services, 

the pay items and pay units are as shown in contract award price schedule. 
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SECTION 5.86 - CATCH BASINS, MANHOLES AND DROP INLETS

5.86.01—Description

5.86.02—Materials

5.86.03—Construction Methods

5.86.04—Method of Measurement

5.86.05—Basis of Payment

  5.86.01—Description:  The work under this Section shall consist of furnishing, preparing, and 

installing catch basins, manholes and drop inlets (and also the removal, abandonment, alteration, 

reconstruction, or conversion of such existing structures) in conformity with the lines, grades, 

dimensions and details shown on the plans.

  This Section shall also include resetting or replacing catch basin tops as well as manhole frames 

and covers.

  5.86.02—Materials:  The materials for this work shall meet the following requirements:

  Drainage structures shall meet the requirements of M.08.02 and shall utilize concrete with a 28-

day minimum compressive strength of 4000 psi.

  Galvanizing shall meet the requirements of M.06.03.

  Mortar shall meet the requirements of M.11.04.

  Butyl rubber joint seal shall meet the requirements of ASTM C990.

  Granular fill, if necessary, shall meet the requirements of M.02.01.

  Protective compound material shall be a type appearing on the Department’s Qualified Products 

List and be acceptable to the Engineer, as specified in M.03.09.

  5.86.03—Construction Methods:  Drainage trench excavation, including rock in drainage 

trench excavation and backfilling, shall be performed in accordance with 2.86.03 and the 

requirements of the plans.

  Where a drainage structure is to be installed below the surface, a drainage trench shall be 

excavated to the required depth, the bottom of which shall be graded to the elevation of the 

bottom of the proposed drainage structure or to ensure a uniform foundation for the structure.

  Where a firm foundation is not encountered at the grades established due to unsuitable material, 

such as soft, spongy, or unstable soil, the unsuitable material shall be removed and replaced with 

approved granular fill, thoroughly compacted in lifts not to exceed 6 inches.  The Engineer shall 

be notified prior to removal of the unsuitable material in order to determine the depth of removal 

necessary.

  When rock, as defined in 2.86.01-2, is encountered, work shall be performed in accordance 

with 2.86.03 and the requirements of the plans.

  When a drainage structure outside of proposed drainage trench limits is to be removed, it shall 

be completely removed and all pipes shall be removed or plugged with cement masonry.

  When a drainage structure is to be abandoned, the structure shall be removed to a depth 2 feet 

below the subgrade or as directed by the Engineer.  The floor of the structure shall be broken and 

all pipes shall be plugged with cement masonry.  



Rev. 10-31-17

GENERAL

  Drainage structures shall be constructed in accordance with the plans and the requirements 

contained herein for the character of the work involved.  The provisions of 6.02.03 pertaining to 

bar reinforcement shall apply except that shop drawings need not be submitted for approval 

unless called for in the plans, Contract or directed by the Engineer.  Welding shall be performed 

in accordance with the applicable sections of the AWS Structural Welding Code, D1.1.

  When it becomes necessary to increase the horizontal dimensions of manholes, catch basins and 

drop inlets to sizes greater than those shown on the plans in order to provide for multiple pipe 

installations, large pipes or for other reasons, the Contractor shall construct such manholes, catch 

basins and drop inlets to modified dimensions as directed by the Engineer.

  The surfaces of the tops of all catch basins, and drop inlets shall be given a coat of protective 

compound material, at the manufacturer’s recommended application rate, immediately upon 

completion of the concrete curing period.

  All masonry units shall be laid in full mortar beds.

  Metal fittings for catch basins, manholes or drop inlets shall be set in full mortar beds or 

otherwise secured as shown on the plans.

  All inlet and outlet pipes shall be set flush with the inside face of the wall of the drainage 

structure as shown on the plans.  The pipes shall extend through the walls for a sufficient 

distance beyond the outside surface to allow for satisfactory connections, and the concrete or 

masonry shall be constructed around them neatly to prevent leakage along their outer surfaces.

  When constructing a new drainage structure within a run of existing pipe, the section of existing 

pipe disturbed by the construction shall be replaced with new pipe of identical type and size 

extending from the drainage structure to the nearest joint of the existing pipe in accordance with 

6.86.03 or as directed by the Engineer.

  Backfilling shall be performed in accordance with 2.86.03.

  Frames, covers and tops which are to be reset shall be removed from their present beds, the 

walls or sides shall be rebuilt to conform to the requirements of the new construction and the 

frames, covers and tops shall be reset as shown on the plans or as directed by the Engineer.

  5.86.04—Method of Measurement:

  Drainage Trench Excavation:  In accordance with 2.86.04, excavation for drainage trench 

will not be measured for payment but shall be included in the Contract unit price for the type of 

structure being installed.

  Rock in Drainage Trench Excavation:  Rock in Drainage Trench Excavation will be 

measured in accordance with the drainage trench excavation limits described in 2.86.03.

  Manholes, Catch Basins and Drop Inlets will be measured as separate units.

  Resetting of Manholes, Catch Basins and Drop Inlets will be measured as separate units.

  Replacement of frames, covers, and tops will be measured as a unit for catch basin top or 

manhole frame and cover.

  Conversion of drainage structures as specified on the plans, or as directed by the Engineer, 

including structure reconstruction will be measured for payment as a unit.

  Removal or abandonment of drainage structures outside of drainage trench excavation 

limits, as defined in 2.86.03, will be measured as separate units.

  There will be no measurement or direct payment for the application of the protective compound 

material, the cost of this work shall be considered as included in the general cost of the work.
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  Measurement for payment for work and materials involved with installing pipes to connect new 

drainage structures into a run of existing pipe will be as provided for under the applicable 

Contract items in accordance with 6.86.04.

  There will be no measurement or direct payment for plugging existing pipes with cement 

masonry, the cost of this work will be considered as included in the general cost of the work.

  5.86.05—Basis of Payment:

  Drainage Trench Excavation for the installation of proposed structures described herein will 

be paid for under the respective drainage Contract item(s) for which the excavation is being 

performed, in accordance with the provisions of 2.86.05.

  Rock in Drainage Trench Excavation will be paid for in accordance with the provisions of 

2.86.05.

  Manholes and Catch Basins will be paid for at the Contract unit price for each "Manhole," or 

"Catch Basin," of the type specified, at "0' to 10' Deep" or "0' to 20' Deep," complete in place, 

which price shall include all excavation, backfill, materials, equipment, tools and labor incidental 

thereto.

  Drop Inlets will be paid for at the Contract unit price for each "Drop Inlet," of the type 

specified, complete in place, which price shall include all excavation, backfill, materials, 

equipment, tools and labor incidental thereto.

  Manholes, Catch Basins and Drop Inlets constructed to modified dimensions as directed by 

the Engineer, will be paid for as follows:

  Where the interior floor area has to be increased to accommodate existing field conditions, as 

measured horizontally at the top of the base of the completed structure, and does not exceed 

125% of the interior floor area as shown on the plans for that structure, then the structure shall be 

paid for at the Contract unit price for each "Manhole," "Catch Basin," or "Drop Inlet" of the type 

specified.  Where the floor area is greater than 125%, the increase in the unit price for the 

individual structure shall be in direct proportion to the increase of the completed structure 

interior floor area as compared to the interior floor area as shown on the plans for that structure.  

Such increased unit price shall include all excavation, materials, equipment, tools, and labor 

incidental to the completion of the structure.

  Reset Units will be paid for at the Contract unit price each for "Reset Manhole," "Reset Catch 

Basin," or "Reset Drop Inlet," of the type specified, respectively, complete in place, which price 

shall include excavation, cutting of pavement, removal and replacement of pavement structure, 

and all materials, equipment, tools and labor incidental thereto, except when the work requires 

reconstruction greater than 3 feet, measured vertically, then the entire cost of resetting the unit 

will be paid for as Extra Work in accordance with the provisions of 1.04.05.

  Frames, Covers, and Tops when required in connection with reset units, will be paid for at the 

Contract unit price each for such "Manhole Frame and Cover" or "(Type) Catch Basin Top," 

complete in place, including all incidental expense; or when no price exists, the furnishing and 

placing of such material will be paid for as Extra Work in accordance with the provisions of 

1.04.05.

  When the catch basin top has a stone or granite curb in its design, the curb or inlet shall be 

included in the cost of the "(Type) Catch Basin Top."

  Conversion of drainage structures will be paid for at the Contract unit price each for 

"Convert Catch Basin to (Type) Catch Basin," "Convert Catch Basin to (Type) Manhole," or 
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"Convert Manhole to (Type) Catch Basin," complete in place, which price shall include 

excavation, cutting of pavement, removal and replacement of pavement, backfill, all alterations 

to existing structure, all materials including catch basin frame and grate of the type specified, or 

manhole frame and cover, all equipment, tools and labor incidental thereto.

  The maximum change in elevation of frame under these items shall not exceed 3 feet.  Greater 

depth changes, if required, shall be paid for as Extra Work, in accordance with 1.04.05.

  Removal or abandonment of drainage structures outside of drainage trench excavation 

limits as defined in 2.86.03 will be paid for at the Contract unit price each for "Remove Drainage 

Structure – 0' to 10' Deep," "Remove Drainage Structure – 0' to 20' Deep," or “Abandon 

Drainage Structure,” which price shall include excavation, cutting of pavement, removal and 

replacement of pavement, backfill, and all equipment, tools and labor incidental thereto.

  Pay Item Pay Unit

(Type) Catch Basin – 0' to 10' Deep ea.

(Type) Catch Basin – 0' to 20' Deep ea.

Manhole (Size) – 0' to 10' Deep ea.

Manhole (Size) – 0' to 20' Deep ea.

(Type) Drop Inlet ea.

Reset Catch Basin ea.

Reset Manhole ea.

Reset Drop Inlet ea.

Convert Catch Basin to (Type) Catch Basin ea.

Convert Catch Basin to (Type) Manhole ea.

Convert Manhole to (Type) Catch Basin ea.

Manhole Frame and Cover ea.

(Type) Catch Basin Top ea.

Remove Drainage Structure – 0' to 10' Deep ea.

Remove Drainage Structure – 0' to 20' Deep ea.

Abandon Drainage Structure ea.



Rev. 10-31-17

GENERAL

SECTION 6.86 - DRAINAGE PIPES, DRAINAGE PIPE ENDS

6.86.01—Description

6.86.02—Materials

6.86.03—Construction Methods

6.86.04—Method of Measurement

6.86.05—Basis of Payment

  6.86.01—Description:  This work shall consist of furnishing, preparing and installing drainage 

pipes of the size and type specified, bedding material, joint sealant, rubber gaskets, clamps, 

collars, grout, grout collars, drainage trench excavation, backfilling or satisfactory disposal of all 

materials, the removal of which is necessary for the proper completion of the work, connecting 

proposed drainage systems to existing systems, plugging or abandoning existing pipes and 

removal of existing pipe within trench limits, as shown on the plans or as directed by the 

Engineer.

  This Section shall also include removal of drainage pipes outside of drainage trench excavation 

limits, as defined in 2.86.03-1.

  6.86.02—Materials: The materials for this work shall meet the following requirements:

  Drainage Pipe, Drainage Pipe Ends, Sealers, Gaskets and connection hardware shall meet the 

requirements of M.08.01.

  Bedding Material shall meet the requirements of M.08.03-1.

  Granular Fill, if necessary, shall meet the requirements of M.02.01.

  Brick Masonry shall meet the requirements of M.11.03 and Mortar shall meet the requirements 

of M.11.04.

  Concrete used for Concrete Pipe Connections shall be Class “F” Concrete meeting the 

requirements of M.03.

  6.86.03—Construction Methods:

(1) Drainage Trench Excavation:  Drainage trench excavation and backfilling shall be 

performed in accordance with 2.86.03 and the requirements of the plans.

  Where drainage pipe is to be laid below the surface, a drainage trench shall be excavated 

to the required depth, the bottom of which shall be graded to the elevation of the bottom of 

the bedding material.

  Where drainage pipe is to be laid in a fill area, the embankment shall be placed and 

compacted to a minimum elevation 12 inches above the top of the proposed pipe, 

whereupon the drainage trench excavation shall be performed and the pipe installed.

(2) Rock in Drainage Trench Excavation:  When rock, as defined in 2.86.01-2, is 

encountered, work shall be performed in accordance with 2.86.03 and the requirements of 

the plans.

(3) Drainage Pipe Installation:  New or re-laid drainage pipes shall be installed on 4 inches 

of bedding material (12 inches if over rock in ledge formation), the details as shown on the 

plans, or as directed by the Engineer.  Prior to placement of the drainage pipe, in 

accordance with the plans, bedding material shall be pre-shaped to 10% of the total height 
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of the pipe in order to keep the pipe in the center of the trench.  Following placement of the 

drainage pipe, bedding material backfill shall be placed in accordance with the following 

table:

Internal Pipe Diameter
Required Bedding 

Material Backfill

< 48 inches* 25% of total height of the 

pipe

≥ 48 inches* 12 inches above the top of 

the pipe

*Includes pipe arch of equivalent internal horizontal span

See Standard Drawing

  The placement of the drainage pipe shall start at the downstream end and progress 

upstream or as shown on the plans, or as directed by the Engineer.  All drainage pipes shall 

be carefully laid in the center of the drainage trench, true to the lines and grades given.  

Bell ends shall face upgrade and all joints shall be tight.

  Joints in concrete pipe shall be sealed with cold-applied bituminous sealer, preformed 

plastic gaskets or flexible, watertight, rubber-type gaskets.  Portland cement mortar shall 

not be used for sealing pipe joints except with permission of the Engineer.

  When cold-applied bituminous sealer is used, the bell and spigot ends shall be wiped 

clean and dry before applying the bituminous sealer to the pipe ends.  Before the drainage 

pipes are placed in contact with each other, the spigot or tongue end shall be completely 

covered with bituminous sealer; then the pipe shall be laid to line and grade so the inside 

surface of all abutting pipes are flush.  Additional bituminous sealer shall be applied to the 

joint after the connection has been made to ensure a water tight connection.

  Where the end of an existing drainage pipe is not compatible with the end of a proposed 

concrete pipe, the Contractor shall align the inner diameters of the pipes being connected, 

butt the pipe ends together, and construct a cast-in-place concrete pipe connection, as 

shown in the plans.  Incompatible bell/spigot or tongue/groove ends shall be cut off as 

required to ensure the interior drainage pipe walls are aligned to provide a smooth 

transition between the pipes.

  Metal pipe and pipe arches shall be carefully joined and firmly clamped together by 

approved connecting bands, which shall be properly bolted in place before any backfill is 

placed.

  Newly installed drainage pipe which is not in true alignment, or which shows any 

settlement or distortion, shall be reinstalled in accordance with 1.05.03.

  When drainage pipe outside of proposed drainage trench limits is to be removed, it shall 

be removed to the limits shown on the plans and all remaining pipes shall be plugged with 

cement masonry.

  Where shown on the plans or directed by the Engineer, the Contractor shall plug 

abandoned existing pipes with cement masonry.
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(4) Drainage Pipe End Installation:  Reinforced concrete drainage pipe ends shall be placed on 

a prepared bed of the existing ground and accurately aligned as shown on the plans.  The 

joints shall be sealed as specified in 6.86.03-3 and backfill shall be placed around both sides of 

the unit simultaneously to the elevation shown on the plans.

  Metal drainage pipe ends shall be placed on a prepared bed of the existing ground and 

accurately aligned as shown on the plans.  After the attachment of the drainage pipe end, 

backfill shall be placed around both sides of the unit up to the elevation shown on the plans, 

exercising caution to avoid displacement or deformation of the unit.

  6.86.04—Method of Measurement:  This work will be measured as follows:

  Drainage Trench Excavation, in accordance with 2.86.04, will not be measured for payment.

  Rock in Drainage Trench Excavation will be measured in accordance with 2.86.04.

  Bedding Material will not be measured for payment.

  New and Re-laid Pipes and Pipe Arches will be measured for payment by the actual number 

of linear feet of pipe or pipe arch of the various sizes and types, completed and accepted and 

measured in place along the invert.  Coupling bands and fittings for pipes and pipe arches will 

not be measured for payment.

  Reinforced Concrete Drainage Pipe Ends and Metal Drainage Pipe Ends will be measured 

for payment as separate units.

  Corrugated Metal Pipe Elbows (of the Size and Type specified) will be measured for payment 

by the actual number of linear feet of pipe elbows completed and accepted, based on 6 linear feet 

per elbow, as shown on the plans.  Coupling bands for elbows will not be measured for payment.

  Concrete Pipe Connection will be measured for payment by the number of each concrete pipe 

connection constructed at locations where proposed concrete pipes tie into an existing pipe with 

an incompatible end, completed and accepted by the Engineer.

  Removal of drainage pipe outside of drainage trench excavation limits, as defined in 2.86.03, 

will be measured for payment by the actual number of linear feet of drainage pipe removed.

  There will be no measurement for plugging existing pipes with cement masonry.

  6.86.05—Basis of Payment:

  Drainage Trench Excavation for the installation of drainage pipes will not be paid separately 

but shall be included in the Contract unit price for the respective drainage pipe or pipe end 

item(s), in accordance with the provisions of 2.86.05.

  Rock in Drainage Trench Excavation will be paid for in accordance with the provisions of 

2.86.05.

  Bedding Material necessary for the installation of drainage items described herein will be 

included in the Contract unit price for the respective drainage pipe or pipe end item(s).  Bedding 

material required to fill voids when rock in drainage trench is encountered will not be measured 

for payment but shall be included in the Contract unit price for "Rock in Drainage Trench 

Excavation," in accordance with 2.86.05.

  New Pipes and Pipe Arches will be paid for at the Contract unit price per linear foot for "(Size 

and Type) Pipe (Thickness) – 0' to 10' Deep," "(Size and Type) Pipe (Thickness) – 0' to 20' 

Deep," "(Size) Pipe Arch (Thickness) – 0' to 10' Deep" or "(Size) Pipe Arch (Thickness) – 0' to 

20' Deep" complete in place, including materials, drainage trench excavation, bedding material, 

equipment, tools, and labor incidental thereto.
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  Relaid Pipes and Pipe Arches will be paid for at the Contract unit price per linear foot for 

"Relaid Pipe (Size and Type) – 0' to 10' Deep," "Re-laid Pipe (Size and Type) – 0' to 20' Deep," 

"Relaid Pipe Arch (Size and Type) – 0' to 10' Deep," or "Relaid Pipe Arch (Size and Type) – 0' 

to 20' Deep," complete in place, including all materials, drainage trench excavation, bedding 

material, equipment, tools, and labor incidental thereto.

  Reinforced Concrete Drainage Pipe Ends and Metal Drainage Pipe Ends will be paid for at 

the Contract unit price for each drainage pipe end of the Size and Type specified, complete in place, 

including all excavation, materials, attachment systems, equipment, tools and labor incidental 

thereto.

  Corrugated Metal Pipe Elbows will be paid for at the Contract unit price per linear foot for 

"(Size and Type) Corrugated Metal Pipe Elbow" including all materials, drainage trench 

excavation, bedding material, equipment, tools, and labor incidental thereto.

  Concrete Pipe Connection will be paid for at the Contract unit price each for "Concrete Pipe 

Connection" complete in place, including all materials, equipment, tools and labor incidental 

thereto.

  Removal of drainage pipes of all types and sizes, outside of drainage trench excavation limits, 

as defined in 2.86.03-1, will be paid for at the Contract unit price per linear foot for "Remove 

Existing Pipe – 0' to 10' Deep," or "Remove Existing Pipe – 0' to 20' Deep," which price shall 

include excavation, temporary trench protection, backfill, and all equipment, tools and labor 

incidental thereto.

  There will be no direct payment for the plugging of existing drainage pipes, but the cost thereof 

shall be included in the respective drainage Contract item(s).

  Pay Item Pay Unit

(Size and Type) Pipe (Thickness) – 0' to 10' Deep l.f.

(Size and Type) Pipe (Thickness) – 0' to 20' Deep l.f.

(Size and Type) Pipe Arch (Thickness) – 0' to 10' Deep l.f.

(Size and Type) Pipe Arch (Thickness) – 0' to 20' Deep l.f.

Relaid (Size and Type) Pipe– 0' to 10' Deep l.f.

Relaid (Size and Type) Pipe– 0' to 20' Deep l.f.

(Size and Type) Relaid Pipe Arch – 0' to 10' Deep l.f.

(Size and Type) Relaid Pipe Arch – 0' to 20' Deep l.f.

(Size) Reinforced Concrete Drainage Pipe End ea.

(Size) Metal Drainage Pipe End ea.

(Size and Type) Corrugated Metal Pipe Elbow l.f.

Concrete Pipe Connection ea.

Remove Existing Pipe – 0' to 10' Deep l.f.

Remove Existing Pipe – 0' to 20' Deep l.f.
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SECTION M.04 BITUMINOUS CONCRETE MATERIALS 

Section M.04 is being deleted in its entirety and replaced with the following:

M.04.01—Bituminous Concrete Materials and Facilities

M.04.02—Mix Design and Job Mix Formula (JMF)

M.04.03—Production Requirements

M.04.01—Bituminous Concrete Materials and Facilities:  Each source of component 

material, Plant and laboratory used to produce and test bituminous concrete must be qualified on 

an annual basis by the Engineer.  AASHTO or ASTM Standards noted with an (M) have been 

modified and are detailed in Table M.04.03-6. 

  Aggregates from multiple sources of supply must not be blended or stored in the same 

stockpile.

1.  Coarse Aggregate:

All coarse aggregate shall meet the requirements listed in Section M.01.

2.  Fine Aggregate: 

All fine aggregate shall meet the requirements listed in Section M.01  

  3.  Mineral Filler:

Mineral filler shall conform to the requirements of AASHTO M 17.

4. Performance Graded (PG) Asphalt Binder:

a. General:

i. PG asphalt binder shall be uniformly mixed and blended and be free of contaminants 

such as fuel oils and other solvents.  Binder shall be properly heated and stored to 

prevent damage or separation.

ii. The binder shall meet the requirements of AASHTO M 332 and shall be graded or 

verified in accordance with AASHTO R 29.  The Contractor shall submit a Certified 

Test Report and bill of lading representing each delivery in accordance with AASHTO 

R 26(M).  The Certified Test Report must also indicate the binder specific gravity at 

77ºF; rotational viscosity at 275ºF and 329ºF and the mixing and compaction 

viscosity-temperature chart for each shipment.

iii.The Contractor shall submit the name(s) of personnel responsible for receipt, 

inspection, and record keeping of PG binder.  Contractor plant personnel shall 

document specific storage tank(s) where binder will be transferred and stored until 

used, and provide binder samples to the Engineer upon request.  The person(s) shall 

assure that each shipment is accompanied by a statement certifying that the transport 

vehicle was inspected before loading and was found acceptable for the material 
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shipped, and, that the binder is free of contamination from any residual material, along 

with two (2) copies of the bill of lading.

iv.The blending or combining of PG binders in one storage tank at the Plant from 

different suppliers, grades, or additive percentages is prohibited.  

b. Basis of Approval:  

The request for approval of the source of supply shall list the location where the 

material will be manufactured, and the handling and storage methods, along with 

necessary certification in accordance with AASHTO R 26(M).  Only 

suppliers/refineries that have an approved “Quality Control Plan for Performance 

Graded Binders” formatted in accordance with AASHTO R 26(M) may supply PG 

binders to Department projects. 

c. Standard Performance Grade (PG) Binder:

i. Standard PG binder shall be defined as “Neat”. Neat PG binders shall be free from 

modification with: fillers, extenders, reinforcing agents, adhesion promoters, 

thermoplastic polymers, acid modification and other additives such as re-refined motor 

oil, and shall indicate such information on each bill of lading and certified test report.

ii. The standard asphalt binder grade shall be PG 64S-22.

d. Modified Performance Grade (PG) Binder:

The modified asphalt binder shall be Performance Grade PG 64E-22 asphalt modified 

solely with a Styrene-Butadiene-Styrene (SBS) polymer.  The polymer modifier shall 

be added at either the refinery or terminal and delivered to the bituminous concrete 

production facility as homogenous blend.  The stability of the modified binder shall 

be verified in accordance with ASTM D7173 using the Dynamic Shear Rheometer 

(DSR).  The DSR G*/sin(δ) results from the top and bottom sections of the ASTM 

D7173 test shall not differ by more than 10%.  The results of ASTM D7173 shall be 

included on the Certified Test Report.  The binder shall meet the requirements of 

AASHTO M 332 (including Appendix X1) and AASHTO R 29.

e. Warm Mix Additive or Technology:  

i. The warm mix additive or technology must be listed on the North East Asphalt User 

Producer Group (NEAUPG) Qualified Warm Mix Asphalt (WMA) Technologies List 

at the time of bid, which may be accessed online at http://www.neaupg.uconn.edu.

ii. The warm mix additive shall be blended with the asphalt binder in accordance with 

the manufacturer’s recommendations.

iii. The blended binder shall meet the requirements of AASHTO M 332 and shall be 

graded or verified in accordance with AASHTO R 29 for the specified binder grade.  

The Contractor shall submit a Certified Test Report showing the results of the testing 

demonstrating the binder grade.  In addition, it must include the grade of the virgin 

http://www.neaupg.uconn.edu./
http://www.neaupg.uconn.edu./
http://www.neaupg.uconn.edu./
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binder, the brand name of the warm mix additive, the manufacturer’s suggested rate 

for the WMA additive, the water injection rate (when applicable) and the WMA 

Technology manufacturer’s recommended mixing and compaction temperature 

ranges.

5. Emulsified Asphalts:

a. General:

i. The emulsified asphalt shall meet the requirements of AASHTO M 140 or AASHTO 

M 208 as applicable.

ii. The emulsified asphalts shall be free of contaminants such as fuel oils and other 

solvents.  

iii. The blending at mixing plants of emulsified asphalts from different suppliers is 

prohibited.  

.

b. Basis of Approval

i. The request for approval of the source of supply shall list the location where the 

material is manufactured, the handling and storage methods, and certifications in 

accordance with AASHTO PP 71.  Only suppliers that have an approved “Quality 

Control Plan for Emulsified Asphalt” formatted in accordance with AASHTO PP 71 

and submit monthly split samples per grade to the Engineer may supply emulsified 

asphalt to Department projects.

ii. Each shipment of emulsified asphalt delivered to the project site shall be 

accompanied with the corresponding Certified Test Report listing Saybolt viscosity, 

residue by evaporation, penetration of residue, and weight per gallon at 77°F and 

Material Certificate.

iii. Anionic emulsified asphalts shall conform to the requirements of AASHTO M-140.  

Materials used for tack coat shall not be diluted and meet grade RS-1 or RS-1H.  

When ambient temperatures are 80˚F and rising, grade SS-1 or SS-lH may be 

substituted if permitted by the Engineer.

iv. Cationic emulsified asphalt shall conform to the requirements of AASHTO M-208.  

Materials used for tack coat shall not be diluted and meet grade CRS-1.  The 

settlement and demulsibility test will not be performed unless deemed necessary by 

the Engineer.  When ambient temperatures are 80˚F and rising, grade CSS-1 or CSS-

lh may be substituted if permitted by the Engineer.  
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6. Reclaimed Asphalt Pavement (RAP):

a. General:  RAP is a material obtained from the cold milling or removal and processing of 

bituminous concrete pavement.  RAP material shall be crushed to 100% passing the ½ 

inch  sieve and free from contaminants such as joint compound, wood, plastic, and 

metals.

b. Basis of Approval:  The RAP material will be accepted on the basis of one of the 

following criteria:

i. When the source of all RAP material is from pavements previously constructed on 

Department projects, the Contractor shall provide a Materials Certificate listing the 

detailed locations and lengths of those pavements and that the RAP is only from those 

locations listed. 

ii. When the RAP material source or quality is not known, the Contractor shall request 

for approval to the Engineer at least 30 calendar days prior to the start of the paving 

operation.  The request shall include a Material Certificate and applicable test results 

stating that the RAP consists of aggregates that meet the specification requirements of 

sub articles M.04.01-1 through 3, and, that the binder in the RAP is substantially free 

of solvents, tars and other contaminants.  The Contractor is prohibited from using 

unapproved material on Department projects and shall take necessary action to 

prevent contamination of approved RAP stockpiles.  Stockpiles of unapproved 

material shall remain separate from all other RAP materials at all times.  The request 

for approval shall include the following:

1. A 50-pound sample of the RAP to be incorporated into the recycled mixture.

2. A 25-pound sample of the extracted aggregate from the RAP.

7. Crushed Recycled Container Glass (CRCG):

a. Requirements:  The Contractor may propose to use clean and environmentally-acceptable 

CRCG in an amount not greater than 5% by weight of total aggregate.

b. Basis of Approval:  The Contractor shall submit to the Engineer a request to use CRCG.  

The request shall state that the CRCG contains no more than 1% by weight of 

contaminants such as paper, plastic and metal and conform to the following gradation:

CRCG Grading Requirements

Sieve Size Percent Passing

3/8-inch 100

No. 4 35-100

No. 200 0.0-10.0

The Contractor shall submit a Materials Certificate to the Engineer stating that the CRCG 

complies with all the applicable requirements in this specification.
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8.  Joint Seal Material:  

a. Requirements:  Joint seal material must meet the requirements of ASTM D 6690 – Type 

2. The Contractor shall submit a Material Certificate in accordance with Article 1.06.07 

certifying that the joint seal material meets the requirements of this specification.

9.  Recycled Asphalt Shingles (RAS)

a. Requirements:  RAS shall consist of processed asphalt roofing shingles from post-

consumer asphalt shingles or from manufactured shingle waste.  The RAS material under 

consideration for use in bituminous concrete mixtures must be certified as being asbestos 

free and shall be entirely free of whole, intact nails.  The RAS material shall meet the 

requirements of AASHTO MP 23.

The producer shall test the RAS material to determine the asphalt content and the 

gradation of the RAS material.  The producer shall take necessary action to prevent 

contamination of RAS stockpiles.

The Contractor shall submit a Materials Certificate to the Engineer stating that the RAS 

complies with all the applicable requirements in this specification.

10.  Plant Requirements:

a. General:  The Plant producing bituminous concrete shall comply with AASHTO M 156.

b. Storage Silos:  The Contractor may use silos for short-term storage with the approval of 

the Engineer.  A silo must have heated cones and an unheated silo cylinder if it does not 

contain a separate internal heating system.  When multiple silos are filled, the Contractor 

shall discharge one silo at a time. Simultaneous discharge of multiple silos for the same 

Project is not permitted. 

Type of silo cylinder   Maximum storage time for all classes (hr)

HMA WMA/PMA

Open Surge  4 Mfg Recommendations*

Unheated – Non-insulated  8 Mfg Recommendations*

Unheated – Insulated 18 Mfg Recommendations*

Heated – No inert gas TBD by the Engineer 

*Not to exceed HMA limits

c. Documentation System:  The mixing plant documentation system shall include 

equipment for accurately proportioning the components of the mixture by weight and in 

the proper order, controlling the cycle sequence and timing the mixing operations.  

Recording equipment shall monitor the batching sequence of each component of the 
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mixture and produce a printed record of these operations on each Plant ticket, as specified 

herein.

If recycled materials are used, the Plant tickets shall include their dry weight, percentage 

and daily moisture content.

If a WMA Technology is added at the Plant, the Plant tickets shall include the actual 

dosage rate.

For drum Plants, the Plant ticket shall be produced at 5 minute intervals and maintained 

by the vendor for a period of three years after the completion of the project.

For batch Plants, the Plant ticket shall be produced for each batch and maintained by the 

vendor for a period of three years after the completion of the project. In addition, an 

asterisk (*) shall be automatically printed next to any individual batch weight(s) 

exceeding the following tolerances:

Each Aggregate Component  ±1.5% of individual or cumulative target weight for 

  each bin 

Mineral Filler   ±0.5% of the total batch 

Bituminous Material     ±0.1% of the total batch

Zero Return (Aggregate)      ±0.5% of the total batch 

Zero Return (Bituminous Material)   ±0.1% of the total batch 

The entire batching and mixing interlock cut-off circuits shall interrupt and stop the 

automatic batching operations when an error exceeding the acceptable tolerance occurs in 

proportioning.

The scales shall not be manually adjusted during the printing process.  In addition, the 

system shall be interlocked to allow printing only when the scale has come to a complete 

rest.  A unique printed character (m) shall automatically be printed on the ticket when the 

automatic batching sequence is interrupted or switched to auto-manual or full manual 

during proportioning.  

d. Aggregates: Aggregate stockpiles shall be managed to prevent segregation and cross 

contamination. For drum plants only, the percent moisture content at a minimum prior to 

production and half way through production shall be determined.

 

e. Mixture:  The dry and wet mix times shall be sufficient to provide a uniform mixture and 

a minimum particle coating of 95% as determined by AASHTO T 195(M) .

Bituminous concrete mixtures shall contain no more than 0.5% moisture when tested in 

accordance with AASHTO T 329.
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f. RAP:  RAP moisture content shall be determined a minimum of twice daily (prior to 

production and halfway through production).   

g. Asphalt Binder:  A binder log shall be submitted to the Department’s Central Lab on a 

monthly basis.

h. Warm mix additive:  For mechanically foamed WMA, the water injection rate shall be 

monitored during production and not exceed 2.0%  by total weight of binder. For additive 

added at the Plant, the dosage rate shall be monitored during production.

i. Plant Laboratory: The Contractor shall maintain a laboratory at the production facility to 

test bituminous concrete mixtures during production.  The laboratory shall have a 

minimum of 300 square feet, have a potable water source and drainage in accordance 

with the CT Department of Public Health Drinking Water Division, and be equipped with 

all necessary testing equipment as well as with a PC, printer, and telephone with a 

dedicated hard-wired phone line.  In addition, the PC shall have internet connection and a 

functioning web browser with unrestricted access to https://ctmail.ct.gov.  This 

equipment shall be maintained in working order at all times and be made available for 

use by the Engineer.

The laboratory shall be equipped with a heating system capable of maintaining a 

minimum temperature of 65°F. It shall be clean and free of all materials and equipment 

not associated with the laboratory. Sufficient light and ventilation must be provided. 

During summer months, adequate cooling or ventilation must be provided so the indoor 

air temperature shall not exceed the ambient outdoor temperature. 

The laboratory testing apparatus, supplies, and safety equipment shall be capable of 

performing all tests in their entirety that are referenced in AASHTO R 35and AASHTO 

M 323. The Contractor shall ensure that the Laboratory is adequately supplied at all times 

during the course of the project with all necessary testing supplies and equipment. 

The Contractor shall maintain a list of laboratory equipment used in the acceptance 

testing processes including but not limited to, balances, scales, manometer/vacuum 

gauge, thermometers, gyratory compactor, clearly showing calibration and/or inspection 

dates, in accordance with AASHTO R 18. The Contractor shall notify the Engineer if any 

modifications are made to the equipment within the laboratory. The Contractor shall take 

immediate action to replace, repair, and/or recalibrate any piece of equipment that is out 

of calibration, malfunctioning, or not in operation.

M.04.02—Mix Design and Job Mix Formula (JMF)

1.  Curb Mix:

a. Requirements: The Contractor shall use bituminous concrete that meets the requirements 

of Table M.04.02-1. RAP may be used in 5% increments by weight up to 30%.

https://ctmail.ct.gov/
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b. Basis of Approval:  Annually, an approved JMF based on a mix design for curb mix must 

be on file with the Engineer prior to use. .

Any change in component source of supply or consensus properties must be approved by 

the Engineer. A revised JMF shall be submitted prior to use.   

TABLE M.04.02 – 1:

Control Points for Curb Mix  Mixtures

Notes:  (a) Compaction Parameter 50gyration Ndes.   (b) The percent 

passing the #200 sieve shall not exceed the percentage of bituminous 

asphalt binder.  

Mix Curb Mix
Production 

Tolerances from 
JMF target

Grade of PG
Binder content %

PG 64S-22
6.5 - 9.0

0.4

Sieve Size

# 200 3.0 – 8.0 (b) 2.0

# 50 10 - 30 4

# 30 20 - 40 5

# 8 40 - 70 6

# 4 65 - 87 7

¼”

3/8 “ 95 - 100 8

½ “ 100 8

¾” 8

1”

2”

Additionally, the fraction of material retained between any two 
consecutive sieves shall not be less than 4%

Mixture Temperature

Binder 325°F maximum

Aggregate 280-350° F

Mixtures 265-325° F

Mixture Properties

Air Voids (VA)  % 0 – 4.0 (a)

2. Superpave Design Method – S0.25, S0.375, S0.5, and S1

a. Requirements:  All designated mixes shall be designed using the Superpave mix design 

method in accordance with AASHTO R 35. A JMF based on the mix design shall meet the 

requirements of Tables M.04.02-2 through Table M.04.02-5. Each JMF must be submitted no 

less than seven (7) days prior to production and must be approved by the Engineer prior to 

use. All approved JMFs expire at the end of the calendar year.
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All aggregate component consensus properties and tensile strength ratio (TSR) specimens 

shall be tested at an AASHTO Materials Reference Laboratory (AMRL) by NETTCP 

certified technicians. 

All bituminous concrete mixes shall be tested for stripping susceptibility by performing the 

tensile strength ratio (TSR) test procedure in accordance with AASHTO T 283(M) at a 

minimum every 36 months. The compacted specimens may be fabricated at the Plant and 

then tested at an AMRL accredited facility. TSR specimens, and corresponding JMF shall be 

submitted with each test report.

i. Superpave Mixtures with RAP:  RAP may be used with the following conditions:

 RAP amounts up to 15% may be used with no binder grade modification.

 RAP amounts up to 20% may be used provided a new JMF is approved by the Engineer. 

The JMF submittal shall include the grade of virgin binder added. The JMF shall be 

accompanied by a blending chart and supporting test results in accordance with 

AASHTO M 323 Appendix X1, or by testing that shows the combined binder (recovered 

binder from the RAP, virgin binder at the mix design proportions, warm mix asphalt 

additive and any other modifier if used) meets the requirements of the specified binder 

grade. 

 Two representative samples of RAP shall be obtained.  Each sample shall be split and one 

split sample shall be tested for binder content in accordance with AASHTO T 164 and 

the other in accordance AASHTO T 308.

 RAP material shall not be used with any other recycling option.

  

ii. Superpave Mixtures with RAS:  RAS may be used solely in HMA S1 mixtures with the 

following conditions:

 RAS amounts up to 3% may be used.

 RAS total binder replacement up to 15% may be used with no binder grade modification. 

 RAS total binder replacement up to 20% may be used provided a new JMF is approved 

by the Engineer.  The JMF submittal shall include the grade of virgin binder added.  The 

JMF shall be accompanied by a blending chart and supporting test results in accordance 

to AASHTO M 323 appendix X1 or by testing that shows the combined binder 

(recovered binder from the RAP, virgin binder at the mix design proportions, warm mix 

asphalt additive and any other modifier if used) meets the requirements of the specified 

binder grade.

 Superpave Mixtures with RAS shall meet AASHTO PP 78 design considerations. The 

RAS asphalt binder availability factor (F) used in AASHTO PP 78 shall be 0.85.

iii.Superpave Mixtures with CRCG:  CRCG may be used solely in HMA S1 mixtures.   One 

percent of hydrated lime, or other accepted non-stripping agent, shall be added to all 

mixtures containing CRCG.  CRCG material shall not be used with any other recycling 

option.
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b. Basis of Approval:  The following information must be included with the JMF submittal:

 Gradation, consensus properties and specific gravities of the aggregate, RAP or RAS.

 Average asphalt content of the RAP or RAS by AASHTO T 164.

 Source of RAP or RAS, and percentage to be used.

 Warm mix Technology, manufacturer’s recommended additive rate and tolerances and 

manufacturer recommended mixing and compaction temperatures.

 TSR test report and anti-strip manufacturer and recommended dosage rate if applicable. 

 Mixing and compaction temperature ranges for the mix with and without the warm-mix 

technology incorporated.

 JMF ignition oven correction factor by AASHTO T 308.

With each JMF submittal, the following samples shall be submitted to the Division of 

Materials Testing:

 4 - one quart cans of PG binder, with corresponding Safety Data Sheet (SDS)

 1 - 50 lbs bag of RAP 

 2 – 50 lbs bag of plant blended virgin aggregate

A JMF may not be approved if any of the properties of the aggregate components or mix do 

not meet the verification tolerances as described in the Department’s current QA Program for 

Materials, Acceptance and Assurance Testing Policies and Procedures.

 

Any material based on a JMF, once approved, shall only be acceptable for use when it is 

produced by the designated plant, it utilizes the same components, and the production of 

material continues to meet all criteria as specified herein, and component aggregates are 

maintained within the tolerances shown in Table M.04.02-2. A new JMF must be submitted 

to the Engineer for approval whenever a new component source is proposed. 

Only one mix with one JMF will be approved for production at any one time.  Switching 

between approved JMF mixes with different component percentages or sources of supply is 

prohibited.

c. Mix Status:  Each facility will have each type of mixture rated based on the results of the 

previous year’s production.  Mix Status will be provided to each bituminous concrete 

producer annually prior to the beginning of the paving season. 

The rating criteria are based on compliance with Air Voids and Voids in Mineral Aggregate 

(VMA) as indicated in Table M.04.03-4 and are calculated as follows:

Criteria A: Percentage of acceptance test results with compliant air voids.

Criteria B: The average of the percentage of acceptance test results with compliant VMA, 

and percentage of acceptance test results with compliant air voids.

The final rating assigned will be the lower of the rating obtained with Criteria A or B.
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Mix status is defined as:

“A” – Approved:  

Assigned to each mixture type from a production facility with a current rating of 70% or 

greater, or to each mixture type completing a successful PPT. 

“PPT” – Pre-Production Trial:  

Temporarily assigned to each mixture type from a production facility when:

1. there are no compliant acceptance production test results submitted to the 

Department from the previous year; 

2. there is a source change in one or more aggregate components 

3. there is a component percentage change of  more than 5% by weight; 

4. there is a change in RAP percentage; 

5. the mixture has a rating of less than 70%  from the previous season;

6.  a new JMF not previously submitted. 

Bituminous concrete mixtures with a “PPT” status cannot be used on Department projects. 

Testing shall be performed by the Producer with NETTCP certified personnel on material 

under this status. Test results must confirm that specifications requirements in Table 

M.04.02-2 and Table M.04.02-5 are met before material can be used. One of the following 

methods must be used to verify the test results:

Option A:  Schedule a day when a Department Inspector can be at the facility to witness 

testing or,

Option B:  When the Contractor or their representative performs testing without being 

witnessed by an Inspector, the Contractor shall submit the test results and a split sample 

including 2 gyratory molds, 5,000 grams of boxed bituminous concrete, and 5,000 grams 

of cooled loose bituminous concrete for verification testing and approval.  

Option C:  When the Contractor or their representative performs testing without being 

witnessed by a Department Inspector, the Engineer may verify the mix in the 

Contractor’s laboratory.  

Witnessing or verifying by the Department of compliant test results will change the mix’s 

status to an “A”. 

The differences between the Department’s test results and the Contractor’s must be within 

the “C” tolerances included in the Department’s QA Program for Materials, Acceptance and 

Assurance Testing Policies and Procedures in order to be verified.

“U” – Not Approved:

Status assigned to a type of mixture that does not have an approved JMF. .  Bituminous 

concrete mixtures with a “U” status cannot be used on Department projects.
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TABLE M.04.02– 2:  Superpave Mixture Design Criteria

Notes: (1) For all mixtures using a WMA technology, the mix temperature shall meet PG binder and WMA manufacturer’s recommendations.

S0.25 S0.375 S0.5 S1

Sieve
CONTROL

POINTS 
CONTROL

POINTS
CONTROL

POINTS
CONTROL

POINTS

inches Min (%) Max (%) Min (%) Max (%) Min (%) Max (%) Min (%) Max (%)

2.0 - - - - - - - -
1.5 - - - - - - 100 -

1.0 - - - - - - 90 100

3/4 - - - - 100 - - 90

1/2 100 - 100 - 90 100 - -

3/8 97 100 90 100 - 90 - -

#4 75 90 - 75 - - - -

#8 32 67 32 67 28 58 19 45

#16 - - - - - - - -

#30 - - - - - - - -

#50 - - - - - - - -

#100 - - - - - - - -

#200 2.0 10.0 2.0 10.0 2.0 10.0 1.0 7.0

VMA (%) 16.5 ± 1 16.0 ± 1 15.0 ± 1 13.0 ± 1

VA (%) 4.0 ± 1 4.0 ± 1 4.0 ± 1 4.0 ± 1

Gse JMF value JMF value JMF value JMF value

Gmm JMF ± 0.030 JMF ± 0.030 JMF ± 0.030 JMF ± 0.030

Dust / binder 0.6 – 1.2 0.6 – 1.2 0.6 – 1.2 0.6 – 1.2

Mix Temp(1) 265 – 325°F 265 – 325°F 265 – 325°F 265 – 325°F

TSR > 80% > 80% > 80% > 80%

T-283 Stripping Minimal, as determined by the Engineer
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TABLE M.04.02–3: Superpave Consensus Properties Requirements for Combined Aggregate 

Notes: (1) 95/90 denotes that a minimum of 95% of the coarse aggregate, by mass, shall have one fractured face and that a minimum of 90% shall have 
two fractured faces..  (2)   Criteria presented as maximum Percent by mass of flat and elongated particles of materials retained on the #4 sieve, determined 
at 5:1 ratio. 

Traffic  
Level

Design  ESALs
(80 kN), Millions

Coarse Aggregate
Angularity (1)

ASTM D 5821, Minimum %

Fine Aggregate
Angularity 

AASHTO T 304, Method A 
Minimum %

Flat and Elongated 
Particles (2)

ASTM D 4791, 
Maximum %

Sand 
Equivalent

AASHTO T 176, 
Minimum %

 1 <  0 .3 55 / -  - 40 10 40

2 0 .3  to  <  3 .0 75 / -  - 40 10 40

3 ≥  3 .0 95 /90 45 10 45

TABLE M.04.02– 4:  Superpave Traffic Levels and Design Volumetric Properties

Design
ESALs

Number of Gyrations by 
Superpave Gyratory 

Compactor

Percent Density of Gmm
from HMA/WMA 

specimen

Voids Filled with Asphalt (VFA)
Based on Nominal mix size – inch

Traffic
Level

(million) Nini Ndes Nmax Nini Ndes Nmax 0.25  0.375 0.5 1

 1 <  0 .3 6 50 75 ≤ 91.5 96.0 ≤ 98.0 70 - 80 70 - 80 70 - 80 67 - 80

2 0 .3  t o  <  3 .0 7 75 115 ≤ 90.5 96.0 ≤ 98.0 65 - 78 65 - 78 65 - 78 65 - 78

3 ≥  3 .0 8 100 160 ≤ 90.0 96.0 ≤ 98.0 65 – 77 73 - 76 65 - 75 65 - 75
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TABLE M.04.02– 5:

Superpave Minimum Binder Content by Mix Type and Level

Mix Type Level
Binder Content 

Minimum

S0.25 1 5.70

S0.25 2 5.60

S0.25 3 5.50

S0.375 1 5.70

S0.375 2 5.60

S0.375 3 5.50

S0.5 1 5.10

S0.5 2 5.00

S0.5 3 4.90

S1 1 4.60

S1 2 4.50

S1 3 4.40

M.04.03— Production Requirements:

1. Standard Quality Control Plan (QCP) for Production: 

The QCP for production shall describe the organization and procedures which the Contractor 

shall use to administer quality control.  The QCP shall include the procedures used to control the 

production process, to determine when immediate changes to the processes are needed, and to 

implement the required changes.  The QCP must detail the inspection, sampling and testing 

protocols to be used, and the frequency for each.

Control Chart(s) shall be developed and maintained for critical aspect(s) of the production 

process as determined by the Contractor.  The control chart(s) shall identify the material 

property, applicable upper and lower control limits, and be updated with current test data.  As a 

minimum, the following quality characteristics shall be included in the control charts: percent 

passing #4 sieve, percent passing #200 sieve, binder content, air voids, Gmm and VMA.  The 

control chart(s) shall be used as part of the quality control system to document variability of the 

bituminous concrete production process.  The control chart(s) shall be submitted to the Engineer 

the first day of each month.

The QCP shall also include the name and qualifications of a Quality Control Manager.  The 

Quality Control Manager shall be responsible for the administration of the QCP, including 

compliance with the plan and any plan modifications.

The Contractor shall submit complete production testing records to the Engineer within 24 hours 

in a manner acceptable to the Engineer.
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The QCP shall also include the name and qualifications of any outside testing laboratory 

performing any QC functions on behalf of the Contractor.  The QCP must also include a list of 

sampling & testing methods and frequencies used during production, and the names of all 

Quality Control personnel and their duties.

Approval of the QCP does not imply any warranty by the Engineer that adherence to the plan 

will result in production of bituminous concrete that complies with these specifications.  The 

Contractor shall submit any changes to the QCP as work progresses.

2. Acceptance Requirements: 

i.  General: 

Acceptance samples shall be obtained from the hauling vehicles and tested by the Contractor at 

the Plant.

The Contractor shall submit all acceptance tests results to the Engineer within 24 hours or prior 

to the next day’s production.  All acceptance test specimens and supporting documentation must 

be retained by the Contractor and may be disposed of with the approval of the Engineer.  All 

quality control specimens shall be clearly labeled and separated from the acceptance specimens.

Contractor personnel performing acceptance sampling and testing must be present at the facility 

prior to, during, and until completion of production, and be certified as a NETTCP HMA Plant 

Technician or Interim HMA Plant Technician and be in good standing.  Production of material 

for use on State projects must be suspended by the Contractor if such personnel are not present. 

Technicians found by the Engineer to be non-compliant with NETTCP policies and procedures 

or Department policies may be removed by the Engineer from participating in the acceptance 

testing process for Department projects until their actions can be reviewed. 

Anytime during production that testing equipment becomes defective or inoperable, production 

can continue for a maximum of 1 hour.  The Contractor shall obtain box sample(s) in accordance 

with Table M.04.03-2 to satisfy the daily acceptance testing requirement for the quantity shipped 

to the project.  The box sample(s) shall be tested once the equipment issue has been resolved to 

the satisfaction of the Engineer.  Production beyond 1 hour may be considered by the Engineer.  

Production will not be permitted beyond that day until the subject equipment issue has been 

resolved.

Verification testing will be performed by the Engineer in accordance with the Department’s QA 

Program for Materials. 

Should the Department be unable to verify the Contractor’s acceptance test result(s) due to a 

failure of the Contractor to retain acceptance test specimens or supporting documentation, the 

Contractor shall review its quality control plan, determine the cause of the nonconformance and 
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respond in writing within 24 hours to the Engineer describing the corrective action taken.  In 

addition, the Contractor must provide supporting documentation or test results to validate the 

subject acceptance test result(s).  The Engineer may invalidate any  adjustments for material 

corresponding to the subject acceptance test(s).  Failure of the Contractor to adequately address 

quality control issues at a facility may result in suspension of production for Department projects 

at that facility.

ii.  Curb Mix Acceptance Sampling and Testing Procedures: 

Curb Mix shall be tested in accordance to Table M.04.03-1 by the Contractor at a frequency of 

one test per every 250 tons of cumulative production, regardless of the day of production. 

TABLE M.04.03 – 1:  Curb Mix Acceptance Test Procedures

Protocol Reference Description

1 AASHTO T 

30(M)

Mechanical Analysis of Extracted Aggregate

2 AASHTO T 168 Sampling of Bituminous Concrete

3 AASHTO T 308 Binder content by Ignition Oven method (adjusted for aggregate 

correction factor) 

4 AASHTO T 

209(M)(2)

Theoretical Maximum Specific Gravity and Density of 

Bituminous Paving Mixtures

5 AASHTO T 312(2) (1)Superpave Gyratory molds compacted to Ndes

6 AASHTO T 329 Moisture Content of Hot-Mix Asphalt (HMA) by Oven Method

Notes: (1) One set equals two six-inch molds. Molds to be compacted to 50 gyrations 
(2) Once per year or when requested by the Engineer

a. Determination of Off-Test Status:  

i. Curb Mix is considered “off test" when the test results indicate that any single value 

for bitumen content or gradation are not within the tolerances shown in Table 

M.04.02-1.  If the mix is “off test”, the Contractor must take immediate actions to 

correct the deficiency and a new acceptance sample shall be tested on the same day 

or the following day of production.

ii. When multiple silos are located at one site, mixture supplied to one project is 

considered as coming from one source for the purpose of applying the “off test” 

status.

iii. The Engineer may cease supply from the plant when test results from three 

consecutive samples are not within the JMF tolerances or the test results from two 

consecutive samples not within the control points indicated in Table M.04.02-1 

regardless of production date.
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b. JMF revisions

i. If a test indicates that the bitumen content or gradation are outside the tolerances, the 

Contractor may make a single JMF revision as allowed by the Engineer prior to any 

additional testing. Consecutive test results outside the requirements of Table 

M.04.02-1 JMF tolerances may result in rejection of the mixture.

ii. Any modification to the JMF shall not exceed 50% of the JMF tolerances indicated 

in Table M.04.02-1 for any given component of the mixture without approval of the 

Engineer.  When such an adjustment is made to the bitumen, the corresponding 

production percentage of bitumen shall be revised accordingly.

iii.  Superpave Mix Acceptance:  

  

a. Sampling and Testing Procedures

Production Lot:  The Lot will be defined as one of the following types:

- Non-PWL Production Lot for total estimated project quantities per mixture less 

than 3500 tons: All mixture placed during a single continuous paving operation.

- PWL Production Lot for total estimated project quantities per mixture of 3500 

tons or  more: Each 3500 tons of mixture produced within 30 calendar days. 

Production Sub Lot: 

- For Non-PWL: As defined in Table M.04.03 – 2

- For PWL: 500 tons (the last Sub Lot may be less than 500 tons)

Partial Production Lots (For PWL only): A Lot with less than 3500 tons due to:

- completion of the Course

- a Job Mix Formula revision due to changes in:

o cold feed percentages over 5%

o target combined gradation over 5%

o target binder over 0.15%

o any component specific gravity 

- a Lot spanning 30 calendar days

The acceptance sample(s) location(s) shall be selected using stratified – random sampling 

in accordance with ASTM D 3665 based on:

- the total daily estimated tons of production for non-PWL lots, or 

- the total lot size for PWL  lots. 

One acceptance sample shall be obtained and tested per Sub Lot.  The Engineer may 

direct that additional acceptance samples be obtained. For non-PWL lots, one acceptance 

test shall always be performed in the last sub-lot based on actual tons of material 

produced. 
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For Non-PWL lots, quantities of the same mixture per plant may be combined daily for 

multiple State projects to determine the number of sub lots.  

 The payment adjustment will be calculated as described in 4.06.

TABLE M.04.03 – 2:

Superpave Acceptance Testing Frequency per Type/Level/Plant for Non-PWL lots

Daily quantity 

produced in tons (lot)

Number of Sub Lots/Tests 

0 to 150  0, Unless requested by the Engineer

151 to 500 1

501 to 1,000 2 

1,001 to 2,000 3 

2,001 or greater  1 per 500 tons or portions thereof

The following test procedures shall be used for acceptance:

TABLE M.04.03– 3:  Superpave Acceptance Testing Procedures

Protocol Procedure Description

1 AASHTO T 168 Sampling of bituminous concrete

2 AASHTO R 47 Reducing samples to testing size

3 AASHTO T 308 Binder content by ignition oven method (adjusted for 

aggregate correction factor)

4 AASHTO T 30(M) Gradation of extracted aggregate for bituminous 

concrete mixture

5 AASHTO T 312 (1)Superpave gyratory molds compacted to Ndes

6 AASHTO T 166 (2)Bulk specific gravity of  bituminous concrete

7 AASHTO R 35 (2)Air voids, VMA

8 AASHTO T 209(M) Maximum specific gravity of bituminous concrete 

(average of two tests)

9 AASHTO T 329 Moisture content of bituminous concrete

Notes: (1) One set equals two six-inch molds. Molds to be compacted to Nmax for PPTs 

and to Ndes for production testing. The first sublot of the year will be compacted to Nmax   
(2) Average value of one set of six-inch molds.

If the average ignition oven corrected binder content differs by 0.3% or more from the 

average of the Plant ticket binder content in five (5) consecutive tests regardless of the 

production date (moving average), the Contractor shall immediately investigate, 

determine an assignable cause and correct the issue.  When two consecutive moving 

average differences are 0.3% or more and no assignable cause has been stablished, the 

Engineer may require a new ignition oven aggregate correction factor to be performed or 

to adjust the current factor by the average of the differences between the corrected binder 

content and production Plant ticket for the last five (5) acceptance results. 
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The test specimen must be placed in an ignition oven for testing in accordance with 

AASHTO T 308 within thirty minutes of being obtained from the hauling vehicle and the 

test shall start immediately after.

The Contractor shall perform TSR testing within 30 days after the start of production for 

all design levels of HMA- and PMA- S0.5 plant-produced mixtures, in accordance with 

AASHTO T 283(M). The TSR test shall be performed at an AMRL certified laboratory 

by NETTCP certified technicians. The compacted specimens may be fabricated at the 

Plant and then tested at an AMRL accredited facility. The test results and specimens shall 

be submitted to the Engineer for review.  Superpave mixtures that require anti-strip 

additives (either liquid or mineral) shall continue to meet all requirements specified 

herein for binder and bituminous concrete.  The Contractor shall submit the name, 

manufacturer, percent used, technical datasheet and SDS for the anti-strip additive (if 

applicable) to the Engineer.  

b. Determination of Off-Test Status:

i. Superpave mixes shall be considered “off test” when any Control Point Sieve, binder 

content, VA, VMA, or Gmm value is outside of the limits specified in Table  

M.04.03-4 or the target binder content at the Plant is below the minimum binder 

content stated in Table M.04.02-5. Note that further testing of samples or portions of 

samples not initially tested for this purpose cannot be used to change the status.

ii. Any time the bituminous concrete mixture is considered Off-test:

1. The Contractor shall notify the Engineer when the Plant is "off test" for any mix 

design that is delivered to the project in any production day.  When multiple silos 

are located at one site, mixture supplied to one project is considered as coming 

from one source for the purpose of applying the “off test” determination.

2. The Contractor must take immediate actions to correct the deficiency, minimize 

“off test” production to the project, and obtain an additional Process Control (PC) 

test after any corrective action to verify production is in conformance to the 

specifications.  A PC test will not be used for acceptance and is solely for the use 

of the Contractor in its quality control process.

c. Cessation of Supply for Superpave Mixtures in non-PWL lots:  

A mixture shall not be used on Department’s projects when it is “off test” for:

i. four (4) consecutive tests in any combination of VA, VMA or Gmm, regardless 

of date of production, or, 

ii. two (2) consecutive tests in the Control Point sieves in one production shift.

As a result of cessation of supply, the mix status will be changed to PPT. 
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d.   JMF revisions:  

JMF revisions are only permitted prior to or after a production shift. A JMF revision 

is effective from the time it was submitted and is not retroactive to the previous 

test(s). 

JMF revisions shall be justified by a documented trend of test results.

Revisions to aggregate and RAP specific gravities are only permitted when testing is 

performed at an AMRL certified laboratory by NETTCP certified technicians.

A JMF revision is required when the Plant target RAP and/or bin percentage deviates 

by more than 5% and/or the Plant target binder content deviates by more than 0.15% 

from the active JMF.       
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TABLE M.04.03– 4:  Superpave Mixture Production Requirements

Notes: (1) 300oF minimum after October 15.      (2) JMF tolerances shall be defined as the limits for production compliance. (3) For all mixtures with WMA technology, 
changes to the minimum aggregate temperature will require Engineer’s approval.  (4) For PMA and mixtures with WMA technology, the mix temperature shall meet 
manufacturer’s recommendations. In addition, for all mixtures with WMA technology, the maximum mix temperature shall not exceed 325°F.(5) 0.4 for PWL lots (6) 1.3 
for PWL lots (7) 1.2 for PWL lots

S0.25 S0.375 S0.5 S1 Tolerances

Sieve
CONTROL

POINTS 
CONTROL

POINTS
CONTROL

POINTS
CONTROL

POINTS

From JMF
 Targets (2)

inches Min(%) Max(%) Min(%) Max(%) Min(%) Max(%) Min(%) Max(%) ±Tol

1.5 - - - - - - 100 -

1.0 - - - - - - 90 100

3/4 - - - - 100 - - 90

1/2 100 - 100 - 90 100 - -

3/8 97 100 90 100 - 90 - -

#4 75 90 - 75 - - - -

#8 32 67 32 67 28 58 19 45

#16 - - - - - - - -

#200 2.0 10.0 2.0 10.0 2.0 10.0 1.0 7.0

Pb JMF value JMF value JMF value JMF value  0.3(5)

VMA (%) 16.5 16.0 15.0 13.0 1.0(6)

VA (%) 4.0 4.0 4.0 4.0 1.0(7)

Gmm JMF value JMF value JMF value JMF value 0.030

Agg. Temp (3) 280 – 350F 280 – 350F 280 – 350F 280 – 350F

Mix Temp (4) 265 – 325 F (1) 265 – 325 F (1) 265 – 325 F (1) 265 – 325 F (1)

Prod. TSR N/A N/A >80% N/A

T-283 
Stripping

N/A N/A
Minimal as determined by 

the Engineer
N/A
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TABLE M.04.03– 5:

Superpave Traffic Levels and Design Volumetric Properties

TABLE M.04.03-6:

Modifications to Standard AASHTO and ASTM Test Specifications and Procedures

AASHTO Standard Method of Test

Reference Modification

   T 30 Section 7.2 thru 7.4 Samples are not routinely washed for production testing

  T 168 Samples are taken at one point in the pile. Samples from a hauling vehicle are taken 

from only one point instead of three as specified.

Selection of Samples: Sampling is equally important as the testing, and the sampler 

shall use every precaution to obtain samples that are truly representative of the 

bituminous mixture.

Box Samples: In order to enhance the rate of processing samples taken in the field 

by construction or maintenance personnel the samples will be tested in the order 

received and data processed to be determine conformance to material specifications 

and to prioritize inspections by laboratory personnel. 

  T 195 Section 4.3 only one truck load of mixture is sampled.  Samples are taken from 

opposite sides of the load.

 T 209 Section 7.2 The average of two bowls is used proportionally in order to satisfy 

minimum mass requirements.

8.3 Omit Pycnometer method.

 T 283 When foaming technology is used, the material used for the fabrication of the 

specimens shall be cooled to room temperature, and then reheated to the 

manufactures recommended compaction temperature prior to fabrication of the 

specimens. 

Design ESALs Number of Gyrations by Superpave Gyratory CompactorTraffic
Level (million) Nini Ndes

 1 < 0.3 6 50

2 0.3 to < 3.0 7 75

3 ≥3.0 8 100
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AASHTO Standard Recommended Practices

Reference Modification

  R 26 All laboratory technician(s) responsible for testing PG-binders be certified 

or Interim Qualified by the New England Transportation Technician 

Certification Program (NETTCP) as a PG Asphalt Binder Lab Technician.

All laboratories testing binders for the Department are required to be 

accredited by the AASHTO Materials Reference Laboratory (AMRL).

Sources interested in being approved to supply PG-binders to the 

Department by use of an “in-line blending system,” must record properties 

of blended material, and additives used.

Each source of supply of PG-binder must indicate that the binders contain 

no additives used to modify or enhance their performance properties.  

Binders that are manufactured using additives, modifiers, extenders etc., 

shall disclose the type of additive, percentage and any handling 

specifications/limitations required.

All AASHTO M 320 references shall be replaced with AASHTO M 332.

 Once a month, one split sample and test results for each asphalt binder 

grade and each lot shall be submitted by the PG binder supplier to the 

Department’s Central Lab. Material remaining in a certified lot shall be re-

certified no later than 30 days after initial certification. Each April and 

September, the PG binder supplier shall submit test results for two (2) 

BBR tests at two (2) different temperatures in accordance with AASHTO 

R 29. 
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ITEM # 0202452A – TEST PIT

Description:  This work shall consist of the excavation of test pits where necessary to locate or 

examine utilities, subsurface structures, pipes, soils, groundwater, or any other obstacles or 

conditions.

This work shall consist of the satisfactory removal of all materials including, but not limited to, 

sawcutting pavements and sidewalks, pavement and sidewalk removal, excavation, shoring and 

bracing, water removal from within pit, stockpiling, satisfactory disposal of surplus or unsuitable 

material, backfilling, compacting, pavement repair, sidewalk repair, etc.

Test pits shall be dug as necessary for the Contractor to determine subsurface conditions as 

indicated on the Contract Drawings or as directed by the Owner’s Representative.

This work shall include the coordination with the affected utility companies.  Any damage 

caused by the Contractor or Subcontractors, as determined by the Engineer, shall be corrected by 

the Contractor in accordance with these specifications.

Materials:  All materials shall be provided by the Contractor and shall meet the current 

standards of the affected service.

Construction Methods:  Coordinate excavation of test pits with respective utility company, or 

other owners having facilities in the vicinity.  Check with "Call Before You Dig", 

1/800/922-4455 before digging.

Give sufficient notice and allow ample delay time for others to perform necessary work.

Notify the Town of Westport, Engineer, and Utility Companies one-week in advance of digging 

each test pit.

Perform all work in conformance with applicable safety codes.

Sawcut pavement, sidewalk, curbs or other hard surface materials in neat and straight line.  

Excavate pits providing clean-cut vertical sides.  Provide sheeting, bracing and dewatering 

wherever necessary.

Dig test pits ensuring that underground utilities or structures are not damaged. The Contractor 

shall excavate by hand methods where necessary to ensure that underground utilities or 

structures are not damaged. It shall be the Contractor's sole responsibility for any damages 

incurred during excavation operations.  Any damages shall be repaired or replaced by the 

Contractor to the satisfaction of the Owner/Responsible Agency/Owner’s Representative at the 

Contractor's own expense.

The Contractor shall measure and record the size, configuration, exact horizontal and vertical 

location of all utilities, pipes or other obstacles uncovered in the pits.  Submit information in 
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written or sketch form to the Town of Westport, Engineer, and Utility Companies and respective 

utility companies for review.  Notify the Town of Westport, Engineer, and Utility Companies of 

any revealed conflicts which may require design revisions, relocations and/or adjustments as 

early as possible to avoid unnecessary delays.  No work shall be started within areas of conflict 

until so authorized.

Protect each pit with steel plates, other coverings, fences, barriers or other appropriate materials 

as deemed necessary.

Do not backfill pits until authorized.  Compact backfill materials to at least 95% of maximum 

density to the subgrade elevation or as otherwise directed.

The surface of test pit areas shall be restored to a condition equal or better than original as 

approved by the Engineer.

Method of Measurement:  The quantity to be paid for under this item will be the number of 

completed test pits as directed by the Engineer.

Corrective work required repairing damage caused by the Contractor or its Subcontractors shall 

not be measured for payment.

Basis of Payment:  This work will be paid for at the contract unit price each for “Test Pit” as 

directed by the Engineer.  No direct payment will be made for furnishing and placing bituminous 

concrete pavement for patch or other surface repair, but the cost shall be included in the cost of 

the test pit item. Payment will include all materials, equipment, labor and tools necessary for or 

incidental to the satisfactory completion if this work. 

Pay Item Pay Unit

Test Pit     Ea.
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ITEM #0204111A – COFFERDAM AND DEWATERING

Cofferdam and Dewatering shall be in accordance with Section 2.04, supplemented as follows:

2.04.01 - Description:  Supplement the article with the following:

Work under this item shall include the furnishing, placement, operation and removal of 

dewatering measures to handle and treat intrusive water during construction operations where 

shown and noted on the plans or as ordered by the Engineer.  Dewatering measures shall include 

dewatering receptacles, storage basins, sediment tanks or other measures available to remove 

sediment from water.  At no time shall dewatering measures be placed beyond or impact areas 

beyond the right-of-way limits or designated limits of project site construction area.  The 

dewatering measures are subject to the review and approval of the Engineer prior to placement 

and use.

2.04.03 - Construction Methods:  Add the following:

Dewatering Measures: The Contractor shall be responsible for locating and sizing dewatering 

measures.  The measures shall be sized to have a minimum retention time of two (2) hours and 

shall be inspected at least every two (2) hours during periods of use.  Accumulated sediment 

shall be disposed of properly.  Energy dissipation shall be provided at the treated water discharge 

point prior to re-entering the channel.  After dewatering operations are completed, all materials 

shall be removed and the impacted areas restored to existing condition or better.

2.04.04 - Methods of Measurement:  Add the following:

There shall be no direct payment for dewatering measures and the item shall not be measured for 

payment, but the cost thereof shall be considered as included in the cost of the item "Cofferdam 

and Dewatering".

2.04.05 - Basis of Payment:  Replace the first paragraph with the following:  

This work will be paid for at the Contract lump sum price for "Cofferdam and Dewatering", 

which price shall include all costs of design, materials, tools, equipment, labor, work, and any 

related environmental controls used in dewatering operations, which are required for the 

construction of cofferdams shown in the plans; of any repair, maintenance, correction, 

adjustment or reconstruction of such cofferdams required by the plans; removal of obstructions; 

pumping and dewatering; and removal and disposal of such cofferdams and related 

environmental controls used in dewatering operations.  Cost shall also include the furnishing, 

installation and the satisfactory removal and disposal of dewatering measures and the proper 

disposal of the dewatering materials, waste water and any debris collected.
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Pay Item Pay Unit

Cofferdam and Dewatering                                   LS
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ITEM #0204401A - HANDLING WATER

2.04.01 Description:  Work under this item shall consist of the construction of a temporary pipe, 

flow diversions or other such protective facilities and methods as are necessary for the conduct of 

the stream flow through the existing culverts, the dewatering of the site on which the new 

structure footing is to be constructed, and the removal of all such temporary structures and 

facilities upon the completion of the permanent work.  The handling of water shall be in 

accordance with the requirements of Section 1.10.  The means of handling water shall be the 

Contractor’s option but shall be in conformance with the approved Contract Drawings, approved 

by the Engineer and the Department.  The handling of flood flows and the protection of existing 

structures and any or all of the finished construction during high water are included in the scope 

of work under this item.

2.04.03 Construction Methods:  The Contractor shall investigate and verify existing stream 

conditions, and evaluate the need for and the type of protection and facilities required.  Before 

commencing construction, the Contractor shall furnish the Engineer with details of the plan and 

methods he proposes to use for handling water and accomplishing the work.  The furnishing of 

such plans and methods shall not relieve the Contractor of any of his responsibility for the safety 

of the work and for the successful completion of the project.

The height or top of temporary cofferdams, flow diversions and barriers shall be in accordance 

with the plans.  All such temporary structures shall be constructed to assure construction of all 

permanent work in the dry without interfering with the proposed work, forms, or inspection 

thereof.  Any movement or failure of the temporary construction, which interferes with the 

permanent construction, shall be corrected at the sole expense of the Contractor.

Any pumping from the area of construction shall be done in such a manner as to prevent the 

possibility of movement of water through any fresh concrete.  Pumping shall be done from a 

suitable sump, properly located and with sufficient pumping capacity to protect against damage 

from sudden rising of water.  Any pumped water must be discharged in accordance with the 

requirements of Section 1.10.  Unless otherwise provided, or directed, all such temporary work 

shall be removed and disposed of in an approved manner when no longer required.

2.04.04 Method of Measurement:  This item, being paid for on a lump sum basis, will not be 

measured for payment.  Temporary cofferdams, in addition to what is called out for on the plans 

and used for the purpose of handling water, will not be measured for payment but shall be 

included in the lump sum cost of the item “Handling Water”.
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2.04.05 Basis of Payment:  This work will be paid for at the contract lump sum price for 

“Handling Water,” complete and accepted, which price shall include all equipment, tools, labor, 

and materials incidental to the construction and reconstruction, if required, dewatering, including 

pumping and any related environmental controls used in Handling Water, handling of the stream 

flow during construction, maintenance, removal and disposal of all protective works and 

facilities, disposal of water removed from the construction, damages incurred by the Contractor, 

and any damages to existing facilities and to the work in progress, materials or equipment from 

flows or high stages of the stream.

Pay Item Pay Unit

Handling Water LS
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ITEM #0210820A – WATER POLLUTION CONTROL (ESTIMATED COST-PLUS)

Water Pollution Control shall be in accordance with Section 2.10, supplemented as follows:

Article 2.10.01 - Description: Replace with the following:

This work shall consist of measures to control water pollution and soil erosion through the use of 

berms, dikes, dams, sediment basins, sediment tanks, erosion control matting, gravel, mulches, 

grasses, slope drains, ditches, channels, riprap, grading to control surface runoff and other 

erosion control devices or methods chosen by the Contractor or as directed by the Engineer.

If the Contractor proposes changes in construction or his scheduling which would affect the 

designed pollution controls, he shall submit plans before starting construction for revised 

pollution controls for the approval of the Engineer.

The Contractor shall submit a plan showing erosion and sedimentation controls above and 

beyond those called for in the plans and/or specifications, necessitated by the proposed sequence 

of operations and/or construction activities.  The Contractor shall submit an additional plan 

beyond what is required for erosion and sedimentation controls showing the location and 

measures proposed for the treatment of intrusive water within the cofferdams.  This additional 

plan shall show the discharge location for the treated water and the erosion dissipation devices 

proposed prior to re-entry into Deadman Brook.  The construction shall not proceed until the 

erosion and sedimentation control plans have been approved by the Engineer.  The Engineer may 

order additional control measures if the measures mentioned above prove insufficient.

 

Pay Item             Pay Unit

Water Pollution Control (Estimated Cost-Plus)     EST
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ITEM #0601160A – 15.5’ X 6’ PRECAST CONCRETE BOX CULVERT

  Description:  Work under this item shall consist of designing, load rating, furnishing and 

installing a precast concrete box culvert(s) in accordance with the details shown on the plans and 

as ordered by the Engineer.  This item also includes all hardware, inserts and dowels for 

connections as shown on the plans.

  Materials:  The precast concrete shall meet the requirements of M.14.01-1.  The concrete mix 

design shall be submitted to the Engineer and shall attain a minimum compressive strength (f’c) 

of 5,000 psi and a minimum electrical resistivity of 29 kΩ-cm in accordance with AASHTO T 

358 at 28 days.

  All reinforcing steel, including dowel bar mechanical connectors, shall be galvanized and meet 

the requirements of M.06.01.

  All threaded concrete inserts, lifting fixtures, and miscellaneous hardware cast into precast 

concrete components shall be galvanized in accordance with ASTM A153 or ASTM B695 Grade 

50 as shown on the plans.

  Non-shrink grout shall meet the requirements of M.03.05, except that the non-shrink grout shall 

attain a minimum compressive strength of 3,000 psi prior to the passage of flowing water over 

the grout.

  Gaskets shall be flexible, expanded rubber meeting the requirements of ASTM D1056.  

  Construction Methods:

1. Design and Load Rating:  The design of the precast concrete box culvert(s) shall meet the 

requirements of the latest edition of the AASHTO LRFD Bridge Design Specifications, 

including interim specifications, available prior to the advertising date of the contract, as 

supplemented by ASTM C1433 and amended as follows:

 Unless otherwise shown on the plans, the precast concrete box sections shall achieve a 

minimum load rating factor of 1.20 for all design, legal, and permit vehicle loads in 

accordance with CTDOT Bridge Load Rating Manual.

(http://www.ct.gov/dot/lib/dot/documents/dbridgedesign/conndot_lr_manual.pdf).

 The maximum allowable deflection of the precast concrete box sections due to the 

design vehicle live load shall be no greater than 1/800 of the span (clear distance 

between the inside face of walls).  

 Design the precast concrete box sections for all construction load effects that may 

be applied during all stages/phases of construction.

http://www.ct.gov/dot/lib/dot/documents/dbridgedesign/conndot_lr_manual.pdf
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 The minimum thickness of the roof, floor and walls of the precast concrete box 

sections shall be no less than 8 inches, unless otherwise noted on the plans.  The 

thickness of the roof of the box culvert sections at the inlet and outlet may be 

governed by the development of the reinforcement required to connect the  

headwall to the box culvert.   

 The concrete cover over the reinforcement on any surface of the roof, floor and 

walls of the precast concrete box sections shall be 2 inches, unless otherwise 

noted on the plans.   

 The reinforcement spacing to control cracking shall be based on Class 2 exposure 

conditions. 

   2.  Submittals

(a) Working Drawings, Design Computations Submittal:  The Contractor shall submit an 

individually packaged set of working drawings and design computations for each precast 

box culvert location to the Engineer for review in accordance with 1.05.02.  Each 

package shall include working drawings and computations, with all details and 

documents necessary for fabrication and erection, and shall address all unique culvert 

sections and loading conditions.  The package shall include the following:

 Title sheet

 Table of contents

 Contact information for designer and fabricator – contact information shall 

include name and address of each firm and the name of contact person with 

phone number and email address

 Precast concrete box culvert working drawings, design computations and 

supporting data

  The drawings shall include complete details of the precast concrete box sections and 

connections for the headwall, nosing and closure pours where shown on the plans.  The 

drawings shall include, but not be limited to, the following:

 Project number, town and crossing

 Bridge number, when shown on the plans

 Layout plan of the precast concrete boxes and headwalls.  The plan shall 

include the dimensions of each box culvert and headwall section.  The 

Contractor shall determine that the length of each box culvert section, 

including all tolerances, satisfies the stages of construction, sequence of 

construction, and construction methodology shown on the plans.

 Plan indicating sequence of erection and stage construction of precast concrete 

box culvert sections.
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 Plans and cross-sections of the box and headwall sections detailing the length, 

width, height and thickness of wall, floor and roof slabs.

 Type, size, location and spacing of steel reinforcing, mechanical connectors 

and concrete inserts for anchoring threaded deformed steel bars, bending 

diagrams, material lists and catalog cuts for mechanical connectors and inserts 

as applicable.

 Type, size and location of fixtures and lifting holes.

 Location and size of all holes to be cast and additional reinforcement as 

required.

 Type, size and location of joints, gaskets and additional steel reinforcement.

 Material specification designations for all components.

  The design computations shall include, but not be limited to the following:

 Project number, town and crossing

 Bridge number, if applicable

 References to design specifications, including interim specifications

 Diagrams identifying all members and load conditions and combinations

 Descriptions for each notation used, and references to applicable specification 

sections and articles

 Bending moment and shear diagrams

 Section specific computations for box sections

 Computations for reinforcing development and splice lengths and diagrams 

identifying splice locations

 Complete tabulated results from all load conditions and load combinations including 

shipping, handling, and erection

(b) Load Rating Submittals:  The Contractor shall submit an individually packaged 

load rating report(s) for each precast box culvert location to the Engineer for 

review in accordance with 1.05.02 and the CTDOT Bridge Load Rating Manual.

  3.  Fabrication and Manufacture:  The fabrication and manufacture of the precast concrete 

box sections shall meet the requirements of M.08.02-4 as supplemented by the following:

(a) Test Cylinders:  During the casting of the sections, the Contractor shall make a 

minimum of four 4 inch x 6 inch test cylinders during each production run.  

Cylinders shall be cured under the requirements of ASTM C31 and shall be used 

to determine the 28 day compressive strength (fc).  

(b) Finishing:  All fins, runs, or mortar shall be removed from the concrete surfaces 

which will remain exposed.  Form marks on exposed surfaces shall be smoothed 

by grinding.  All exposed, outside concrete surfaces shall be given a grout clean-

down finish in accordance with 6.01.03-10.
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(c) Handling and Storage:   Storage, transportation and handling of sections prior to 

final placement shall be performed without damage to the sections.  Any damaged 

sections shall be repaired or replaced by the Contractor, at its own expense, as 

directed by the Engineer.

(d) Repairs:  The Contractor shall submit to the Engineer, for review, the proposed 

methods and materials to be used in the repair operation. 

  4.  Fabrication Tolerances:  Tolerance of forming precast concrete box sections shall be as 

follows:

(a) Internal Dimensions: The internal dimensions shall be within 1% of the design 

dimensions or within 11/2 inches, whichever is less.

(b) Slab and Wall Thickness:  the slab and wall thickness shall be within 1/4 inch of the 

thicknesses shown in the design.

(c) Laying Length of Opposite Surfaces: Variations in laying lengths of two opposite 

surfaces of the box section shall be less than 1/8 inch/ft of internal span.

(d) Length of Section: The length of a section shall not vary from the designed length by 

more than 1/2 inch in any box section.

(e) Position of Reinforcement:  Concrete clear cover shall conform to Article 

6.02.03-4(b).

(f) Area of Reinforcement: The areas of steel reinforcement shall be the design steel 

areas as shown in the manufacturer's working drawings.

  5.  Acceptance of Box Sections:  Box sections shall conform to all dimensions within 

tolerances noted herein and shall be free of defects.  Adjacent sections shall be assembled 

without a gasket to ensure that all tolerances specified are met prior to shipping.  All sections that 

will be joined with mechanical connectors shall be pre-assembled, complete with fasteners, to 

confirm alignment.   The Department shall be given at least 2 working days’ notice to inspect 

and evaluate the sections prior to shipping.  

  6.  Installation:  The installation of the precast concrete box sections, and headwalls where 

applicable, shall be in accordance with the final working drawings and the following:

 All box culvert joints shall be sealed with rubber gaskets and must provide a silt-tight fit.  The 

gasket shall be compressed to a minimum of 1/2 of its uncompressed width.  The gasket shall be 

uniformly compressed along all vertical and horizontal surfaces.  A positive means, through the 

use of seating devices, shall be used for pulling each section against the adjacent section to 

assure an adequate silt-tight joint.
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  Details for the seating method shall be submitted to the Engineer for review.  The lap joints 

shall be seated such that they make a continuous line of box sections with a smooth interior, free 

from irregularities in the invert line.

  The top portions of the horizontal lap joints for the roof and floor slabs and the outside face of 

the vertical lap joints (full height on each side) shall be neatly filled with non-shrink grout after 

seating the sections.  The exposed portions of the lap joints within the haunches or fillets shall 

also be neatly filled with non-shrink grout.  The finished surface shall be smooth and level with 

the adjacent concrete.

  After its installation, any box section, as determined by the Engineer, not acceptable in vertical 

or horizontal alignment for any reason, including but not limited to settlement, displacement, 

excess camber or misfit, shall be removed by the Contractor and correctly installed, as directed 

by the Engineer and at the Contractor’s expense.

  All fixtures or holes cast into the sections for lifting or seating shall be neatly filled with non-

shrink grout.  The finished surface shall be smooth and level with the adjacent concrete.

  The surface preparation, mixing, placing, curing, and finishing of the non-shrink grout shall 

follow the written instructions provided by the manufacturer of the grout.  The Contractor shall 

furnish the Engineer with copies of the instructions.  The grout shall be cured at least 3 days 

unless determined otherwise by the Engineer.

  7.  Erection Tolerances: The Contractor shall be responsible for ensuring the overall length of 

the box culvert meets the layout requirements of the plans.

  Method of Measurement:  This work will be measured along the structure centerline for 

payment by the number of linear feet of precast concrete box culvert completed and accepted.

  Basis of Payment:  This work will be paid for at the Contract unit price per linear foot for 

“15.5’ x 6’ Precast Concrete Box Culvert,” complete in place, which price shall include all 

equipment, materials, tools and labor incidental to the design, manufacture, shipping, repair and 

installation of the precast concrete box culvert of the specified size(s) at the locations specified 

on the plans.

Pay Item Pay Unit

15.5’ x 6’ Precast Concrete Box Culvert L.F.
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ITEM # 0602891A

ITEM # 0602890A – DOWEL BAR SPLICER SYSTEM

ITEM # 0602891A – DOWEL BAR SPLICER SYSTEM – EPOXY COATED

Description:  This work shall consist of furnishing and installing dowel bar splicer system or 

dowel bar splicer system – epoxy coated where shown on the plans or as ordered by the 

Engineer.

Materials:  The dowel bar splicer shall conform to the applicable requirements of Article 

M.06.01, Grade 60, and be free of external welding and marking.  It shall be furnished with an 

integral flange, with nailing holes, and threaded with UNC or UN threads to a depth equal to 1.0 

times the nominal diameter of the treads plus ¼-inch.

The dowel-in shall conform to the applicable requirements of Article M.06.01, Grade 60, with 

rolled thread corresponding to the dowel bar splicer.  The root diameter of such thread shall offer 

a minimum cross sectional area of the nominal rebar size.

The completed splice shall meet or exceed the tensile requirements as specified in AASHTO 

LRFD Bridge Design Specifications, section 5.11.5.2.2.

Materials for dowel bar splicers shall be as specified under the item “Deformed Steel Bars”.

Materials for epoxy coated dowel bar splicers shall be as specified under the item “Deformed 

Steel Bars – Epoxy Coated.”

Construction Methods:  

Construction methods for dowel bars shall be as specified under the item “Deformed Steel Bars”.  

Construction methods for epoxy coated dowel bars shall be as specified under the item 

“Deformed Steel Bars – Epoxy Coated.”

Before fabricating any materials, the Contractor shall submit shop drawings material lists, 

material designations and dowel bar lengths to the Engineer for approval in accordance with 

Article 1.05.02.  Any expenses incidental to the revision of materials furnished in accordance 

with shop drawings and order lists to make them comply with the requirements of the plans, 

specifications and special provisions shall be borne by the Contractor.

All materials shall be stored on skids or other support above and shall be protected from injury 

and surface contamination that will impair its bonding qualities.

Prior to placement of concrete, the dowel bars shall be cleaned of dirt, paint, oil, grease or other 

foreign materials.

Dowel bars shall be shipped in standard bundles, tagged and marked in accordance with the 

Code of Standard Practice of the Concrete Reinforcement Steel Institute.
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All dowel bars shall be accurately placed in the position shown on the plans and firmly held 

during the placing and setting of concrete.

Method of Measurement:  This work will be measured for payment by the number of two 

component dowel bar splicer systems installed, complete and accepted by the Engineer.

Basis Payment:  This work will be paid for at the contract unit price per each for either the item 

“Dowel Bar Splicer System” or “Dowel Bar Splicer System – Epoxy Coated”, which price shall 

include furnishing, fabricating, placing and all materials, equipment, tools, labor and work 

incidental thereto.

This work will also include all coats incidental to the preparation and furnishing of material lists 

and placement diagrams.

Pay Item            Pay Unit

            Dowel Bar Splicer System                            EA

            Dowel Bar Splicer System – Epoxy Coated    EA
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ITEM #0602910A – DRILLING HOLES AND GROUTING DOWELS

Description:  Work under this item shall consist of drilling holes and grouting dowels at the 

locations shown on the plans or as ordered by the Engineer, in accordance with the 

manufacturer’s recommendations and these specifications.

For the purposes of this specification, a dowel may be a reinforcing bar, anchor bolt, or threaded 

rod.

Materials: The chemical anchor material shall be a resin compound specially formulated to 

anchor steel bars in holes drilled into concrete for the purpose of resisting tension pull-out.  The 

chemical anchor material shall conform to Subarticle M.03.01-15 and be selected from the 

Connecticut Department of Transportation Qualified Products List.

Construction Methods: Before ordering materials, the Contractor shall submit the 

manufacturer’s specifications and installation instructions for the chemical anchoring material to 

the Engineer for review in accordance with Article 1.05.02.  This shall include, but not be limited 

to, the type of drill, diameter of bit, method of cleaning holes, and method of placement of the 

chemical anchoring material.

Holes for the dowels shall be located as shown on the plans.  The holes shall clear existing 

reinforcement and provide the minimum cover as shown on the plans.  A pachometer shall be 

used to locate existing reinforcing steel.  If existing reinforcing is encountered during the drilling 

operation, the hole shall be relocated, with Engineer’s approval, and the uncompleted hole shall 

be filled with the chemical anchor material and finished smooth and flush.

The depth and diameter of each hole shall be as shown on the plans. If the diameter of a hole is 

not shown, the diameter of the hole shall conform to the manufacturer's recommendations for the 

diameter of the dowel being anchored.  If the depth and diameter of a hole are not shown, the 

hole shall conform to the manufacturer's recommendations for the diameter of the dowel being 

anchored such that the grouted dowels will be able to develop in tension 100 percent of its 

specified yield strength. 

Hole drilling methods shall not cause spalling, cracking, or other damage to the existing 

concrete.  The weight of the drill shall not exceed 20 pounds. Those areas damaged by the 

Contractor shall be repaired by him in a manner suitable to the Engineer and at no expense to the 

Town. 

 

Prior to placing the chemical anchoring material in the holes, the holes shall be cleaned of all 

dirt, moisture, concrete dust, and other foreign material. The dowel and the chemical anchoring 

material shall be installed in the holes in accordance with the chemical anchoring material 

manufacturer's recommendations.
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Methods of Measurement:  This work will be measured for payment by the actual number of 

dowels grouted into drill holes complete and accepted.

Basis of Payment:  This work will be paid for at the Contract unit price each for “Drilling Holes 

and Grouting Dowels,” which price shall include drilling and preparing holes, furnishing and 

installing the chemical anchoring material, and all material, equipment, tools and labor incidental 

thereto.

The costs of dowels are not included under this item and shall be paid for separately under the 

applicable items.

Pay Item

Drilling Holes and Grouting Dowels

Pay Unit

Ea.
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ITEM  #0605003A – MASONRY FACING

Description:  Work under this item shall include furnishing and installing masonry facing (natural 

stone) veneer on the parapets and endwalls as specified on the contract drawings.  

Materials:  Materials shall conform to the following requirements:

STONE:  The Contractor shall utilize the stone masonry salvaged from the existing structure 

under the pay item “Removal of Existing Masonry” as the masonry facing. In the case that 

there is not enough of the existing stone, the Contractor shall be responsible for submitting 

shop drawings, for review to the Engineer, and images indicating the stone type and physical 

characteristics of the intended stone to be used on the bridge.   The stone shall match the 

existing stone masonry parapets in terms of stone size, color and shape, as much as possible. 

MORTAR:  All Mortar shall meet the Form 816 Specifications under Section M.11.02.

HARDWARE:  All Hardware used to anchor masonry facing shall be stainless steel 

conforming to ASTM A 666 Type 304, ASTM A 167, or ASTM A240/A ASTM A 580/ A 

580M.

ANCHORING SYSTEM:  The Contractor shall provide anchoring system that comply with 

ACI 530.1/ASCE 6TMS 602.  Dovetail slots shall be 1 inch x 1 inch deep by 5/8 inch throat.  

Metal Thickness shall be 22 gauge.  The dovetail slots shall be cast in the reinforced concrete 

parapet as shown on the contract drawings.

 General:  Provide anchors that allow vertical adjustment but resist tension and 

compression forces perpendicular to plane of wall.

Construction Methods:

1.   EXAMINATION OF STONE

 Examine surfaces indicated to receive stone masonry, with Installer present, for 

compliance with requirements for installation tolerances and other conditions affecting 

performance.

 Proceed with installation only after unsatisfactory conditions have been corrected.  

Commencement of work indicates acceptance of substrates.

 Stones shall comply with sizes, shapes, and tolerances recommended.

 Cut stone to produce pieces of thickness, size, and shape indicated, in this specification.  

 Carefully inspect stone at quarry or fabrication plant for compliance with requirements 

for appearance, material, and fabrication.  Replace defective units before shipment.

 Clean sawed backs of stone to remove rust stains and iron particles.
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 Finish exposed faces and edges of stone to comply with requirements indicated for 

finish and to match approved samples and mockups.

2. PREPARATION

 Clean dirty or stained stone surfaces by removing soil, stains, and foreign materials 

before setting.  Clean stone by thoroughly scrubbing with fiber brushes and then 

drenching with clear water.  Use only mild cleaning compounds that contain no caustic 

or harsh materials or abrasives.

3. DELIVERY, STORAGE, AND HANDLING

 Store cementitious materials on elevated platforms, under cover, and in a dry location.  

Do not use cementitious materials that have become damp.

 Store aggregates where grading and other required characteristics can be maintained 

and contamination avoided.

 Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting 

and emptying into dispensing silo.  Store preblended, dry mortar mix in delivery 

containers on elevated platforms, under cover, and in a dry location or in a metal 

dispensing silo with weatherproof cover.

 Store masonry accessories, including metal items, to prevent corrosion and 

accumulation of dirt and oil.

4. SETTING STONE MASONRY

 Perform necessary field cutting and trimming as stone is set. Use power saws to cut 

stone that is fabricated with saw-cut surfaces.  Cut lines straight and true, with edges 

eased slightly to prevent snipping.

 Sort stone before it is placed in wall to remove stone that does not comply with 

requirements relating to aesthetic effects, physical properties, or fabrication, or that is 

otherwise unsuitable for intended use.

 Arrange stones with color and size variations uniformly dispersed for an evenly blended 

appearance.

 Set stone to comply with requirements as previously indicated in this specification.  

Install supports and other attachments indicated or necessary to secure stone masonry in 

place.  Set stone accurately in locations indicated with edges and faces aligned 

according to established relationships and indicated tolerances.
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 Maintain uniform joint widths except for variations due to different stone sizes and 

where minor variations are required.  

 Provide sealant joints of widths and at locations indicated. Keep sealant joints free of 

mortar and other rigid materials.

5. CONSTRUCTION TOLERANCES

 Variation from Plumb:  For vertical lines and surfaces, do not exceed 1/4 inch in 3 feet, 

or more at any location (external corners, expansion joint, and control joint included).

 Variation from Level:  Bed joints shall be random and based on the stone size/ location.  

Placing similar sized stone adjacent to each other should be avoided as much as 

possible.

 Measure variation from level, plumb, and position shown in plan as variation of the 

average plane of the face of each stone from level, plumb, or dimensioned plane.

 Variation in Mortar-Joint Thickness:  Do not vary from joint size range indicated.

 Variation in Plane between Adjacent Stones:  Do not exceed one-half of tolerance 

specified for thickness of stone.

6. INSTALLATION OF ANCHORED STONE MASONRY

 Install masonry accessories in accordance with manufacturer’s recommendations

 Anchor stone masonry to concrete with stainless steel ties unless otherwise indicated.  

 Anchor stone masonry to stud framing embedded in the concrete parapets and secure 

with adjustable dovetail anchors unless otherwise indicated. 

 Embed veneer anchors in mortar joints of stone masonry at least halfway, but not less 

than 1-1/2 inches, through stone masonry and with at least 5/8-inch cover on outside 

face.

 Space anchors not more than 16 inches o.c. vertically and 24 inches o.c. horizontally.  

Install additional anchors as needed but within 12 inches of openings, sealant joints, and 

perimeter at intervals not exceeding 12 inches.

 Set stone in full bed of mortar with full head joints unless otherwise indicated.  Build 

anchors into mortar joints as stone is set.
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 Rake out joints for pointing with mortar to depth of not less than 1/2 inch before setting 

mortar has hardened.  Rake joints to uniform depths with clean sides.

7. POINTING

 Prepare stone-joint surfaces for pointing with mortar by removing dust and mortar 

particles.  Where setting mortar was removed to depths greater than surrounding areas, 

apply pointing mortar in layers not more than 3/8 inch deep until a uniform depth is 

formed.

 Point stone joints by placing and compacting pointing mortar in layers not more than 

3/8 inch deep.  Compact each layer thoroughly and allow to become thumbprint hard 

before applying next layer.

 Tool joints, when pointing mortar is thumbprint hard, with a smooth jointing tool to 

produce the following joint profile:

a) Joint Profile:  To match existing.

8. ADJUSTING AND CLEANING

 Remove and replace stone masonry of the following description:

a) Broken, chipped, stained, or otherwise damaged stone.  Stone may be repaired if methods 

and results are approved by Engineer.

b) Defective joints.

c) Stone masonry not matching approved samples and mockups.

d) Stone masonry not complying with other requirements indicated.

 Replace in a manner that results in stone masonry matching approved samples and 

mockups, complying with other requirements, and showing no evidence of replacement.

 In-Progress Cleaning:  Clean stone masonry as work progresses.  Remove mortar fins 

and smears before tooling joints.

 Final Cleaning:  After mortar is thoroughly set and cured, clean stone masonry as 

follows:
a) Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes or 

chisels.

b) Test cleaning methods on mockup; leave one-half of panel uncleaned for comparison 

purposes.  Obtain Architect's approval of sample cleaning before cleaning stone masonry.

c) Protect adjacent stone and non-masonry surfaces from contact with cleaner by covering 

them with liquid strippable masking agent, polyethylene film, or waterproof masking tape.

d) Wet wall surfaces with water before applying cleaner; remove cleaner promptly by rinsing 

thoroughly with clear water.
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e) Clean stone masonry by bucket and brush hand-cleaning method described in BIA 

Technical Note No. 20 Revised II, using job-mixed detergent solution.

f) Clean stone masonry with proprietary acidic cleaner applied according to manufacturer's 

written instructions.

Method of Measurement:  This work will be measured for payment by the number of square 

feet of surface area of accepted masonry facing completed within the limits shown on the plans, 

or as ordered by the Engineer.

Basis of Payment:  This Work will be paid for at the contract unit price per square feet for 

“Masonry Facing”, complete in place and accepted, which price shall include all equipment, 

tools and labor incidental thereto.  

Pay Item Pay Unit

Masonry Facing         S.F. 
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ITEM #0703029A – ROUNDED STONE RIPRAP 

Description: This work shall consist of temporary stockpiling of existing streambed material and 

the placement of native stream channel material for the stabilization/protection of Deadman 

Brook.

Materials: 

1—General: The materials for this item shall consist of the existing and/or naturally-formed 

cobbles and gravel from within the channel and adjacent flood plain areas. The material shall be 

sound, tough, durable, and free of contaminates.

This material should be from areas where the action of the stream has already washed the soil 

and fine material from the deposits of aggregate. The total content, by weight, of particles 

smaller than 0.08" (sand, silt, clay and soil) and organic material shall not exceed 10%. No 

stones larger than 18" will be accepted without the approval of the Engineer.

Rock excavated from ledge (bedrock) formations, or broken from larger boulders, will not be 

accepted. Broken concrete will not be accepted.

If an insufficient quantity of suitable material is available from excavation at the Deadman Brook 

site, the Contractor shall furnish additional material meeting the requirements of this 

specification from other sources within the project limits, or from another approved source. The 

Contractor must submit paperwork to the Engineer for approval, prior to the excavation or 

hauling of any material proposed to be brought to the site from another source indicating 

gradation limits as well as the source location confirming the material is non-contaminated.  

Rounded Stone Riprap shall be uncrushed, conforming to the requirements of M.02.01—2.

2—Riprap: The material shall conform to the following gradation requirements:

       Stone Size % of the Mass

12” - 18”                            40%

8” - 12”                       40%

4” - 8”                 10%

Less than 4”         10%

Additional material as allowed in Subarticle 1, including uncrushed bank run gravel, may be 

mixed with the available on-site material to produce the required gradation.
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Construction Methods:

1—General: The Contractor shall not place any Rounded Stone Riprap, including rock steps, 

pools and random boulders, unless the Engineer, Environmental Inspector, and/or a 

representative of the Town is present. Coordinate all plans, material selections, and work efforts 

with those personnel prior to beginning any of this work. The Contractor must cooperate with 

Town personnel to produce the desired effects. Relocated channel lines and grades, materials, 

and construction methods may be subject to revision based on the recommendations of 

environmental personnel and field conditions.

Mix materials from the site and additional material, as required, to produce the required 

gradation. Shape the relocated channel bottom to be protected along its entire length prior to 

placing any geotextile or riprap material.

2—Riprap: Place riprap to its full course thickness in one operation in such a manner as to 

produce a reasonably well-graded mass of rock without causing displacement of or damage to 

the underlying material. The finished surface shall be free from pockets of small stones and 

clusters of larger stones. Do not place this material by methods likely to cause segregation of the 

various sizes of stone. Rearrange individual stones by mechanical or hand methods to the extent 

necessary to obtain a reasonably well-graded distribution of the specified stone sizes, and for the 

placement of random boulders. Complete the course to the specified thickness and to the lines 

and grades as shown on the plans or as ordered by the Engineer.

Method of Measurement: Rounded Stone Riprap will be measured for payment by the number 

of cubic yards of native stream channel material stockpiled, placed and accepted, along the 

bottom of Deadman Brook.

Basis of Payment: Payment for this work will be made at the contract unit price per cubic yard 

for "Rounded Stone Riprap", completed in place, including all incidental materials, equipment, 

tools and labor. The price shall also include the following: furnishing all additional materials 

required to produce the necessary quantity and gradation, including bank run gravel and cobbles; 

all required mixing of on-site and additional materials; hauling of additional materials to the site; 

and placing and shaping the materials as directed.

        Pay Item Pay Unit

        Rounded Stone Riprap C.Y.
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ITEM #0716001A 

ITEM #0716001A – TEMPORARY EARTH RETAINING SYSTEM

Work under this item shall conform to the requirements of Section 7.16 supplemented and 

amended as follows:

Article 7.16.2 – Construction Methods:

Delete the first sentence of the first paragraph and replace with the following:

Temporary earth retaining system shall be safely designed and carried to adequate depths and 

braced as necessary for proper performance of the work. The design shall be in accordance with 

the latest edition of the applicable AASHTO design specifications. The support system shall 

provide an approximately plumb face at the plan location and grades, and shall support all loads 

imposed by the embankment including hydrostatic forces as applicable; live load surcharge from 

vehicular traffic and construction equipment; and lateral forces from temporary or permanent 

highway railing systems located on supported earthen sections. The support system shall be 

designed and detailed to interface with substructure units as required to retain the earthen 

material.  The design and details of the temporary earth retaining system shall be compatible 

with all construction staging requirements including highway railing systems and shall be 

detailed to not interfere with the staged construction of approach slabs.

Article 7.16.3 – Method of Measurement:

After the first paragraph, add the following:

The Contractor may propose earth retaining system limits beyond the payment limits shown on 

the plans, subject to the approval of the Engineer. At locations where such expanded limits are 

approved by the Engineer, the payment limit will not be increased beyond the maximum limit 

shown on the plans. No additional payment will be made to the Contractor for the area of earth 

retaining system beyond the stated payment limits.

Article 7.16.5 – Basis of Payment:

Add the following:

At locations where the Contractor proposes and is allowed to leave all or parts of the earth 

retaining system in place, no additional payment will be made to the Contractor when such 

material left in place is encountered in subsequent construction activities.
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ITEM #0910052A

#0910053A

#0910054A

#0910055A

#0910058A

#0910059A

#0912104A

ITEM #0910052A - MERRITT PARKWAY GUIDERAIL

ITEM #0910053A - MERRITT PARKWAY GUIDERAIL REPLACEMENT 

PARTS

ITEM #0910054A - MERRITT PARKWAY GUIDERAIL (SYSTEM 2)

ITEM #0910055A - MERRITT PARKWAY GUIDERAIL (SYSTEM 3) 

ITEM #0910058A - MERRITT PARKWAY GUIDERAIL LEADING END 

ATTACHMENT

ITEM #0910059A - MERRITT PARKWAY GUIDERAIL TRAILING END 

ATTACHMENT

ITEM #0912104A - DRILLING HOLE FOR GUIDERAIL POST

Description:  Work under this item shall consist of a single steel-backed timber rail element 

fastened to steel posts and the appropriate treatment at fixed objects, bridge parapets and 

terminal ends as shown on the plans. It shall be erected in the locations sited and fabricated in 

conformity with the designations, dimensions and details shown on the plans or as ordered by the 

engineer.

Materials:

1. Steel:  All steel posts, back-up rails, splice plates and channel rubrails which are to be used as 

“Weathering Steel”, shall meet the requirements of ASTM A588. The fabricator shall notify 

the manufacturer that it is “Weathering Steel” (structural steel for use in bare, unpainted 

applications) and that the steel shall not be marked with paint or steel die stamped, but 

identification shall be stenciled with permanent ink. The dimensions of each component shall 

conform to the plans and ASTM A6. All steel posts shall be galvanized after fabrication to meet 

the requirements of ASTM A123 and conform to the galvanizing limits and tolerances shown 

on the plans. A single ¾” diameter hole may be drilled 2” from the top of each post, in the 

center of the web, to facilitate the galvanizing process on the bottom of all posts. 

2. Timber:  All timber rail and block-out components shall conform with the following:

a) Commercial lumber grade No. 1 or better after treatment;

b) AASHTO M 168;

c) Minimum stress rating of 1350 psi
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d) Rough sawn (non-planed) or S4S (surface four side) Southern Yellow Pine or Douglas 

Fir- Larch with nominal dimensions as indicated on the plans. Variations in the size of 

any dimension shall not be more than + ¼”

e) All timber components shall be pressure treated with CCA or ACZA depending on 

species supplied conforming to AWPA Standard P5 to a minimum net retention of 

0.60lb/cubic foot in the assay zone in accordance with AWPA Standard C14.

f) All timber components shall be fabricated (including but not necessarily limited to 

cutting, drilling, dapping and chamfering) prior to treatment.

g) All timber components shall be free of excess preservative and solvent at the conclusion 

of the treating process. Post treatment cleaning shall be by expansion bath or steaming in 

accordance with AWPA Standard C2;

h)  Kiln or air dried to a maximum moisture content of 25% after treatment (KDAT - 25);

i) Grade-marked after treatment by an agency certified by the American Lumber Standard 

Committee (ALSC).

3. Fasteners: Round head bolts shall be manufactured in accordance with the sizes designated on 

the plans, the geometric specifications included in ANSI B18.5.1.2.2 and the material 

specifications for ASTM A588 steel. All round head bolts shall be marked with the 

manufactures symbol and A588. Hex Lag Screws shall be manufactured in accordance with 

ASTM A307 Grade A specifications. All Hex Lag Screws shall be hot-dipped galvanized in 

accordance with ASTM A153 Class C. 

Construction Methods: The steel posts shall be driven. The Contractor shall use suitable caps 

and equipment to prevent damage to the posts during driving. Where rock or boulders are 

encountered in driving the posts, the material shall be removed so as to make a hole of sufficient 

size to permit the setting of the post. The hole shall then be backfilled and thoroughly compacted 

before the driving of the posts.

The Contractor is cautioned that within the limits of any project, buried cables for illumination or 

utilities, which may be energized, may be present.

The posts shall be located as shown on the plans, set plumb and in alignment with the rail or rail 

treatments. The block outs and rail elements shall then be erected to produce a smooth 

continuous rail as shown on the plans. 

Whenever rail or rail treatments are being constructed adjacent to roadways open to traffic, the 

Contractor shall complete the installation to and including the designated terminal treatment at 

the close of each day’s work.

On long runs or other locations where it is not practical to complete the installation to and 

including the designed terminal treatment by the end of each day’s work, the Contractor shall use 

temporary methods for terminating the beam rail so as to minimize any hazard caused by leaving 
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the end of the beam rail exposed to traffic. Temporary methods for terminating the beam rail 

shall include lowering the rail end to the ground and providing adequate anchorage of the rail 

end by bolting, securing, burying, etc.

The Contractor shall submit to the Engineer for approval details of his proposed methods for 

temporary terminating the end section. No work shall be performed adjacent to the areas open to 

traffic until approval is given.

The Contractor shall be required to furnish extra length posts at transition areas or where field 

conditions warrant. These posts shall be of such length that the minimum depth in the ground, as 

shown on the plans, is maintained.

Before final erection, all galvanized elements which have been cut or worked so as to destroy the 

zinc coating and cause the base metal to be exposed shall have the exposed base metal 

thoroughly cleaned and brush coated with zinc rich touch up material. 

Method of Measurement: The length of Merritt Parkway Guiderail measured for payment will be 

the number of linear feet of accepted rail of the type or designation installed, measured along the top 

of the rail between centers of end posts in each continuous section.

“Merritt Parkway Guiderail (Type) End Attachment” shall be measured for payment by the actual 

number of each attachment installed in accordance with the “Pay Limit for attachment” as 

designated on the plans.

“Merritt Parkway Guiderail Replacement Parts” shall be measured for payment by the lump sum 

quantity.

“Drilling Hole for Guiderail Post” shall be measured to the nearest 4” in depth of actual rock 

encountered and removed.

Basis of Payment: Merritt Parkway Guiderail will be paid for at the contract unit price per linear 

foot for the type or designation indicated on the plan or ordered by the Engineer, complete in place. 

The price shall include all materials, fittings, back-up rail, posts, delineators, equipment, and tools 

and labor incidental to the installation of the rail.

“Merritt Parkway Guiderail (Type) End Attachment” to parapets or barriers will be paid for at the 

contract unit price each as shown on the plans or as ordered by the Engineer, complete and in place. 

The price shall include all materials, fittings, back-up rails, posts, anchor bolts, attachment brackets, 

drilling and grouting, chemical anchoring material, delineators, equipment, removal and disposal of 

surplus material, removal of existing rail, tools and labor incidental to the installation of the rail.
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Drilling in or removal of rock or boulders and backfilling with suitable material when required for 

the installation of posts will be paid for at the contract unit price per foot of depth for “Drilling Hole 

for Guiderail Post”. The price shall include all materials, equipment, tools, and labor incidental 

thereto.

Pay Item Pay Unit

Merritt Parkway Guiderail (Type) L.F.

Merritt Parkway Guiderail Replacement Parts Lump Sum

Merritt Parkway Guiderail (Type) End Attachment Each

Drilling Hole for Guiderail Post L.F.
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ITEM #0911476A - MERRITT PARKWAY END ANCHORAGE-TYPE I 

ITEM #0911477A - MERRITT PARKWAY END ANCHORAGE-TYPE II 

ITEM #0911478A - MERRITT PARKWAY END ANCHORAGE-TYPE III

Work under this item shall conform to the requirements of section 9.11, supplemented and 

amended as follows:

Description:  This item shall consist of furnishing and installing terminals for sections of Merritt 

Parkway Guiderail (MPG) as shown on the plans.  It contains appropriate treatments for 

anchorage of MPG end sections that are buried outside of the roadway clear zone, buried in 

earth-cut slopes, and anchored in rock-cut slopes as shown on the plans or as ordered by the 

Engineer.

Materials:

1. Steel:  All steel posts, back-up rails, splice plates and structural tees which are to be used 

as “Weathering Steel” shall meet the requirements of ASTM A588 and the fabricator shall 

notify the manufacturer that it is “Weathering Steel” (structural steel for use in bare, 

unpainted applications) and that the steel shall not be marked with paint or steel die stamped, 

but identification shall be stenciled with permanent ink. The dimensions of each component 

shall conform to the plans and ASTM A6. All steel posts shall be hot-dipped galvanized after 

fabrication in accordance with ASTM A123 and conform to the galvanizing limits and 

tolerances shown on the plans. A single ¾” diameter hole may be drilled 2” from the top of 

each post, in the center of the web, to facilitate the galvanizing process on the bottom of all 

posts. Any back-up rails, splice plates or structural tees that will come into contact with the 

ground shall be hot-dipped galvanized after fabrication in accordance with ASTM A123.

2. Timber:  All timber rail and block-out components shall conform with the following:

a) Commercial lumber grade No. 1 or better after treatment;

b) AASHTO M 168;

c) Minimum stress rating of 1350 psi;

d) Rough sawn (non-planed) or S4S (surface four side) Southern Yellow Pine or Douglas 

Fir- Larch with nominal dimensions as indicated on the plans. Variations in the size of 

any dimension shall not be more than +1/4”. 

e) All timber components shall be pressure treated with CCA or ACZA depending on 

species supplied conforming to AWPA Standard P5 to a minimum net retention of 

0.60lb/cubic foot in the assay zone in accordance with AWPA Standard.

f) All timber components shall be fabricated (including but not necessarily limited to 

cutting, drilling, dapping and chamfering) prior to treatment.
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g) All timber components shall be free of excess preservative and solvent at the conclusion 

of the treating process. Post treatment cleaning shall be by expansion bath or steaming in 

accordance with AWPA Standard C2;

h)  Kiln or air dried to a maximum moisture content of 25% after treatment (KDAT - 25);

i) Grade-marked after treatment by an agency certified by the American Lumber Standard 

Committee (ALSC).

3. Fasteners: Anchor bolts shall conform to ASTM A449. The nuts and washers for anchor 

bolts shall conform to ASTM A563, Grade B. Round head bolts shall be manufactured in 

accordance with the sizes designated on the plans, the geometric specifications included in 

ANSI B18.5.1.2.2 and the material specifications for ASTM A307 steel. All round head bolts 

shall be marked with the manufactures symbol and A307. Rock anchors shall be manufactured 

in accordance with the sizes designated on the plans and the specifications for ASTM A307 

steel. Hex lag screws shall be manufactured in accordance with the sizes designated on the plans 

and the specifications for ASTM A307, Grade-A steel. All anchor bolts, round head bolts, rock 

anchors and hex lag screws shall be hot-dipped galvanized in accordance with ASTM A 153 

Class C.  Unless other wise noted on the plans, all other fasteners shall conform to the 

requirements of M.10.02.9.



Date 1/26/16

NEW ITEM

C1 – 02/23/16

MONOLITHIC CONCRETE  SIDEWALK  AND CURB 

This work shall confirm to Section 9.21 “Concrete Sidewalks” of the ConnDOT Standard 

Specifications, Form 817, supplemented and amended as follows: 

9.21.01—Description:  Delete entire paragraph and replace it with the following: 

This item shall consist of monolithic concrete sidewalk and curb constructed on a gravel or 

reclaimed miscellaneous aggregate base course in the locations and to the dimensions and details 

shown on the plans or as ordered and in accordance with these specifications.

  9.21.02—Materials:   Add the following:    

Reinforcement shall conform to the requirements of Article M.06.01. 

Class “C” 28-day Minimum Compressive Strength shall be 4,000 psi. 

 9.24.04—Method of Measurement:  Add the following:

4.  Cost for reinforcement will not be measured for payment, but the cost shall be included in the 

Monolithic Concrete Sidewalk and Curb.

9.21.05—Basis of Payment:  Delete entire paragraph and replace it with the following:

This work will be paid for at the contract unit price per square foot for "Monolithic Concrete 

Sidewalk and Curb," complete in place, which price shall include all excavation as specified 

above, reinforcement, backfill, disposal of surplus material, gravel or reclaimed miscellaneous 

aggregate base, equipment, tools, materials and labor incidental thereto.

Pay Item Pay Unit

Monolithic Concrete Sidewalk and Curb     S.F.
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ITEM NO. 0971001A – MAINTENANCE AND PROTECTION OF TRAFFIC

Article 9.71.01 – Description is supplemented by the following:

The Contractor shall maintain and protect traffic as described by the following and as limited in the 

Special Provision "Prosecution and Progress":

Myrtle Avenue

The Contractor shall maintain and protect a minimum of one lane of traffic in each direction, each 

lane on a paved travel path not less than 11 feet in width.

The Contractor will be allowed to close Myrtle Avenue to through traffic and detour traffic as 

shown on the Detour Plan contained in the contract plans.

Commercial and Residential Driveways

The Contractor shall maintain access to and egress from all commercial and residential 

driveways throughout the project limits.  The Contractor will be allowed to close said driveways 

to perform the required work during those periods when the businesses are closed, unless 

permission is granted from the business owner to close the driveway during business hours.  If a 

temporary closure of a residential driveway is necessary, the Contractor shall coordinate with the 

owner to determine the time period of the closure.

Article 9.71.03 - Construction Method is supplemented as follows:

General

Unpaved travel paths will only be permitted for areas requiring full depth and full width 

reconstruction, in which case, the Contractor will be allowed to maintain traffic on processed 

aggregate for a duration not to exceed 10 calendar days.  The unpaved section shall be the full 

width of the road and perpendicular to the travel lanes.  Opposing traffic lane dividers shall be used 

as a centerline.

The Contractor is required to delineate any raised structures within the travel lanes, so that the 

structures are visible day and night, unless there are specific contract plans and provisions to 

temporarily lower these structures prior to the completion of work.  

The Contractor shall schedule operations so that pavement removal and roadway resurfacing shall 

be completed full width across a roadway (bridge) section by the end of a workday (work night), or 

as directed by the Engineer.

When the installation of all intermediate courses of bituminous concrete pavement is completed 

for the entire roadway, the Contractor shall install the final course of bituminous concrete 

pavement. 
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When the Contractor is excavating adjacent to the roadway, the Contractor shall provide a 3-foot 

shoulder between the work area and travel lanes, with traffic drums spaced every 50 feet.  At the 

end of the workday, if the vertical drop-off exceeds 3 inches, the Contractor shall provide a 

temporary traversable slope of 4:1 or flatter that is acceptable to the Engineer. 

The Contractor, during the course of active construction work on overhead signs and structures, 

shall close the lanes directly below the work area for the entire length of time overhead work is 

being undertaken.  At no time shall an overhead sign be left partially removed or installed. 

If applicable, when an existing sign is removed, it shall be either relocated or replaced by a new 

sign during the same working day.

The Contractor shall not store any material on-site which would present a safety hazard to motorists 

or pedestrians (e.g. fixed object or obstruct sight lines).

The field installation of a signing pattern shall constitute interference with existing traffic operations 

and shall not be allowed, except during the allowable periods.

Construction vehicles entering travel lanes at speeds less than the posted speed are interfering with 

traffic, and shall not be allowed without a lane closure.  The lane closure shall be of sufficient length 

to allow vehicles to enter or exit the work area at posted speeds, in order to merge with existing 

traffic.   

Existing Signing

The Contractor shall maintain all existing overhead and side-mounted signs throughout the 

project limits during the duration of the project.  The Contractor shall temporarily relocate signs 

and sign supports as many times as deemed necessary, and install temporary sign supports if 

necessary and as directed by the Engineer. 

Requirements for Winter

The Contractor shall schedule a meeting with representatives from the Department including the 

offices of Maintenance and Traffic, and the Town/City to determine what interim traffic control 

measures the Contractor shall accomplish for the winter to provide safety to the motorists and 

permit adequate snow removal procedures.  This meeting shall be held prior to October 31 of 

each year and will include, but not be limited to, discussion of the status and schedule of the 

following items:  lane and shoulder widths, pavement restoration, traffic signal work, pavement 

markings, and signing.

Signing Patterns
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The Contractor shall erect and maintain all signing patterns in accordance with the traffic control 

plans contained herein.  Proper distances between advance warning signs and proper taper 

lengths are mandatory.  

Pavement Markings -Non-Limited Access Multilane Roadways 

Secondary and Local Roadways

During construction, the Contractor shall maintain all pavement markings on paved surfaces on 

all roadways throughout the limits of the project.

Interim Pavement Markings

The Contractor shall install painted pavement markings, which shall include centerlines, edge 

lines, lane lines (broken lines), lane-use arrows, and stop bars, on each intermediate course of 

bituminous concrete pavement and on any milled surface by the end of the work day/night.  If 

the next course of bituminous concrete pavement will be placed within seven days, edge lines are 

not required.  The painted pavement markings will be paid under the appropriate items.

If the Contractor will install another course of bituminous concrete pavement within 24 hours, 

the Contractor may install Temporary Plastic Pavement Marking Tape in place of the painted 

pavement markings by the end of the work day/night.  These temporary pavement markings shall 

include centerlines, lane lines (broken lines) and stop bars; edge lines are not required.  

Centerlines shall consist of two 4 inch wide yellow markings, 2 feet in length, side by side, 4 to 6 

inches apart, at 40-foot intervals.  No passing zones should be posted with signs in those areas 

where the final centerlines have not been established on two-way roadways.  Stop bars may 

consist of two 6 inch wide white markings or three 4 inch wide white markings placed side by 

side.  The Contractor shall remove and dispose of the Temporary Plastic Pavement Marking 

Tape when another course of bituminous concrete pavement is installed.  The cost of furnishing, 

installing and removing the Temporary Plastic Pavement Marking Tape shall be at the 

Contractor’s expense.

If an intermediate course of bituminous concrete pavement will be exposed throughout the 

winter, then Epoxy Resin Pavement Markings should be installed unless directed otherwise by 

the Engineer.

Final Pavement Markings

The Contractor should install painted pavement markings on the final course of bituminous 

concrete pavement by the end of the work day/night.  If the painted pavement markings are not 

installed by the end of the work day/night, then Temporary Plastic Pavement Marking Tape shall 

be installed as described above and the painted pavement markings shall be installed by the end 

of the work day/night on Friday of that week.

If Temporary Plastic Pavement Marking Tape is installed, the Contractor shall remove and 

dispose of these markings when the painted pavement markings are installed. The cost of 

furnishing, installing and removing the Temporary Plastic Pavement Marking Tape shall be at 

the Contractor’s expense.
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The Contractor shall install permanent Epoxy Resin Pavement Markings in accordance with 

Section 12.10 entitled “Epoxy Resin Pavement Markings” after such time as determined by the 

Engineer.

TRAFFIC CONTROL DURING CONSTRUCTION OPERATIONS

The following guidelines shall assist field personnel in determining when and what type of traffic 

control patterns to use for various situations.  These guidelines shall provide for the safe and 

efficient movement of traffic through work zones and enhance the safety of work forces in the 

work area.

TRAFFIC CONTROL PATTERNS 

Traffic control patterns shall be used when a work operation requires that all or part of any 

vehicle or work area protrudes onto any part of a travel lane or shoulder.  For each situation, the 

installation of traffic control devices shall be based on the following:

Speed and volume of traffic

Duration of operation

Exposure to hazards

Traffic control patterns shall be uniform, neat and orderly so as to command respect from the 

motorist.

In the case of a horizontal or vertical sight restriction in advance of the work area, the traffic 

control pattern shall be extended to provide adequate sight distance for approaching traffic.

If a lane reduction taper is required to shift traffic, the entire length of the taper should be 

installed on a tangent section of roadway so that the entire taper area can be seen by the motorist.

Any existing signs that are in conflict with the traffic control patterns shall be removed, covered, 

or turned so that they are not readable by oncoming traffic.

When installing a traffic control pattern, a Buffer Area should be provided and this area shall be 

free of equipment, workers, materials and parked vehicles.

Typical traffic control plans 19 through 25 may be used for moving operations such as line 

striping, pot hole patching, mowing, or sweeping when it is necessary for equipment to occupy a 

travel lane.

Traffic control patterns will not be required when vehicles are on an emergency patrol type 

activity or when a short duration stop is made and the equipment can be contained within the 

shoulder.  Flashing lights and appropriate trafficperson shall be used when required.
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Although each situation must be dealt with individually, conformity with the typical traffic 

control plans contained herein is required.  In a situation not adequately covered by the typical 

traffic control plans, the Contractor must contact the Engineer for assistance prior to setting up a 

traffic control pattern.

PLACEMENT OF SIGNS

Signs must be placed in such a position to allow motorists the opportunity to reduce their speed 

prior to the work area.  Signs shall be installed on the same side of the roadway as the work area.  

On multi-lane divided highways, advance warning signs shall be installed on both sides of the 

highway.  On directional roadways (on-ramps, off-ramps, one-way roads), where the sight 

distance to signs is restricted, these signs should be installed on both sides of the roadway.

ALLOWABLE ADJUSTMENT OF SIGNS AND DEVICES SHOWN ON THE TRAFFIC 

CONTROL PLANS

The traffic control plans contained herein show the location and spacing of signs and devices 

under ideal conditions.  Signs and devices should be installed as shown on these plans whenever 

possible.

The proper application of the traffic control plans and installation of traffic control devices 

depends on actual field conditions.

Adjustments to the traffic control plans shall be made only at the direction of the Engineer to 

improve the visibility of the signs and devices and to better control traffic operations.  

Adjustments to the traffic control plans shall be based on safety of work forces and motorists, 

abutting property requirements, driveways, side roads, and the vertical and horizontal curvature 

of the roadway.

The Engineer may require that the traffic control pattern be located significantly in advance of 

the work area to provide better sight line to the signing and safer traffic operations through the 

work zone.

Table I indicates the minimum taper length required for a lane closure based on the posted speed 

limit of the roadway.  These taper lengths shall only be used when the recommended taper 

lengths shown on the traffic control plans cannot be achieved.

TABLE I – MINIMUM TAPER LENGTHS
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POSTED SPEED LIMIT

MILES PER HOUR

MINIMUM TAPER LENGTH IN FEET FOR 

A SINGLE LANE CLOSURE

30 OR LESS

35

40

45

50

55

65

180

250

320

540

600

660

780
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SECTION 1. WORK ZONE SAFETY MEETINGS

1.a) Prior to the commencement of work, a work zone safety meeting will be conducted with 

representatives of DOT Construction, Connecticut State Police (Local Barracks), 

Municipal Police, the Contractor (Project Superintendent) and the Traffic Control 

Subcontractor (if different than the prime Contractor) to review the traffic operations, 

lines of responsibility, and operating guidelines which will be used on the project. Other 

work zone safety meetings during the course of the project should be scheduled as 

needed.

1.b) A Work Zone Safety Meeting Agenda shall be developed and used at the meeting to 

outline the anticipated traffic control issues during the construction of this project.  Any 

issues that can’t be resolved at these meetings will be brought to the attention of the 

District Engineer and the Office of Construction. The agenda should include:

 Review Project scope of work and time

 Review Section 1.08, Prosecution and Progress

 Review Section 9.70, Trafficpersons

 Review Section 9.71, Maintenance and Protection of Traffic

 Review Contractor’s schedule and method of operations.

 Review areas of special concern: ramps, turning roadways, medians, lane drops, etc.

 Open discussion of work zone questions and issues

 Discussion of review and approval process for changes in contract requirements as they 

relate to work zone areas

SECTION 2. GENERAL 

2.a) If the required minimum number of signs and equipment (i.e. one High 

Mounted Internally Illuminated Flashing Arrow for each lane closed, two TMAs, 

Changeable Message Sign, etc.) are not available; the traffic control pattern shall not be 

installed.

2.b) The Contractor shall have back-up equipment (TMAs, High Mounted Internally 

Illuminated Flashing Arrow, Changeable Message Sign, construction signs, cones/drums, 

etc.) available at all times in case of mechanical failures, etc.  The only exception to this 

is in the case of sudden equipment breakdowns in which the pattern may be installed but 

the Contractor must provide replacement equipment within 24 hours.
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2.c) Failure of the Contractor to have the required minimum number of signs, personnel and 

equipment, which results in the pattern not being installed, shall not be a reason for a time 

extension or claim for loss time.

2.d) In cases of legitimate differences of opinion between the Contractor and the Inspection 

staff, the Inspection staff shall err on the side of safety.  The matter shall be brought to 

the District Office for resolution immediately or, in the case of work after regular 

business hours, on the next business day.

SECTION 3. INSTALLING AND REMOVING TRAFFIC CONTROL PATTERNS

3.a) Lane Closures shall be installed beginning with the advance warning signs and 

proceeding forward toward the work area.

3.b) Lane Closures shall be removed in the reverse order, beginning at the work area, or end 

of the traffic control pattern, and proceeding back toward the advance warning signs.

3.c) Stopping traffic may be allowed:

 As per the contract for such activities as blasting, steel erection, etc.

 During paving, milling operations, etc. where, in the middle of the operation, it is 

necessary to flip the pattern to complete the operation on the other half of the 

roadway and traffic should not travel across the longitudinal joint or difference in 

roadway elevation. 

 To move slow moving equipment across live traffic lanes into the work area.

3.d) Temporary road closures using Rolling Road Blocks (RRB) may be allowed on limited 

access highways for operations associated with the installation and removal of temporary 

lane closures.  RRB may be allowed for the installation and removal of lead signs and 

lane tapers only and shall meet the following requirements:  

• RRB may not start prior to the time allowed in the contract Limitations of Operation 

for sign pattern installation.  Sign pattern removal must be complete prior to the time 

indicated in the Limitations of Operation for restoring the lanes to traffic.

• On limited access highways with 4 lanes or more, a RRB may not start until the 

Limitations of Operation Chart allows a 2 lane closure.  In areas with good sight lines 

and full shoulders, opposite side lead signs should be installed in a separate operation.

• Truck-Mounted Impact Attenuators (TMAs) equipped with arrow boards shall be 

used to slow traffic to implement the RRB.  State Police Officers in marked vehicles 

may be used to support the implementation of the RRB.  The RRB shall start by 

having all vehicles, including Truck-Mounted Impact Attenuators TMAs and police 

vehicles leave the shoulder or on-ramp and accelerate to a normal roadway speeds in 

each lane, then the vehicles will position themselves side by side and  decelerate to 

the RRB speed on the highway.
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• An additional Truck-Mounted Impact Attenuator TMAs equipped with a Portable 

Changeable Message Sign shall be utilized to advise the motorists that sign pattern 

installation / removal is underway. The Pre-Warning Vehicle (PWV) should be 

initially positioned in the right shoulder ½ mile prior to the RRB operation.  If a 

traffic queue reaches the PWV’s initial location, the contractor shall slowly reverse 

the PWV along the shoulder to position itself prior to the new back of queue.  A Pre-

Warning Vehicle, as specified elsewhere in the contract, shall be utilized to advise the 

motorists that sign pattern installation / removal is underway.

• The RRB duration shall not exceed 15 minutes from start of the traffic block until all 

lanes are opened as designated in the Limitation of Operation chart.  If the RRB 

duration exceeds 15 minutes on 2 successive shifts, no further RRB will be allowed 

until the Contractor obtains approval for a revised installation procedure from the 

respective construction District.  

• RRB should not be utilized to expand a lane closure pattern to an additional lane 

during the shift. The workers and equipment required to implement the additional 

lane closure should be staged from within the closed lane.  Attenuator trucks (and 

State Police if available) should be used to protect the workers installing the taper in 

the additional lane.

• Exceptions to these work procedures may be submitted to the District Office for 

consideration.  A minimum of 2 business days should be allowed for review and 

approval by the District. 

• The RRB procedures (including any approved exceptions) will be reviewed and 

discussed by the inspection team and the Contractor in advance of the work.  The 

implementation of the agreed upon plan will be reviewed with the State Police during 

the Work Zone Safety meeting held before each shift involving temporary lane 

closures.  If the State Police determine that alternative procedures should be 

implemented for traffic control during the work shift, the Department and Contractor 

will attempt to resolve any discrepancies with the duty sergeant at the Troop.  If the 

discrepancies are unable to be resolved prior to the start of the shift, the work will 

proceed as recommended by the Department Trooper.  Any unresolved issues will be 

addressed the following day.

3.e) The Contractor must adhere to using the proper signs, placing the signs correctly, and 

ensuring the proper spacing of signs.

3.f) Additional devices are required on entrance ramps, exit ramps, and intersecting roads to 

warn and/or move traffic into the proper travelpath prior to merging/exiting with/from the 

main line traffic.  This shall be completed before installing the mainline pattern past the 

ramp or intersecting roadway.

3.g) Prior to installing a pattern, any conflicting existing signs shall be covered with an 

opaque material.  Once the pattern is removed, the existing signs shall be uncovered.
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3.h) On limited access roadways, workers are prohibited from crossing the travel lanes to 

install and remove signs or other devices on the opposite side of the roadway.  Any signs 

or devices on the opposite side of the roadway shall be installed and removed separately.

SECTION 4. USE OF HIGH MOUNTED INTERNALLY ILLUMINATED FLASHING 

ARROW

4.a) On limited access roadways, one Flashing Arrow shall be used for each lane that is 

closed.  The Flashing Arrow shall be installed concurrently with the installation of the 

traffic control pattern and its placement shall be as shown on the traffic control plan.  For 

multiple lane closures, one Flashing Arrow is required for each lane closed.  If conditions 

warrant, additional Flashing Arrows should be employed (i.e.: curves, major ramps, etc.).

4.b) On non-limited access roadways, the use of a Flashing Arrow for lane closures is 

optional.  The roadway geometry, sight line distance, and traffic volume should be 

considered in the decision to use the Flashing Arrow.

4.c) The Flashing Arrow shall not be used on two lane, two-way roadways for temporary 

alternating one-way traffic operations. 

4.d) The Flashing Arrow board display shall be in the “arrow” mode for lane closure tapers 

and in the “caution” mode (four corners) for shoulder work, blocking the shoulder, or 

roadside work near the shoulder.  The Flashing Arrow shall be in the “caution” mode 

when it is positioned in the closed lane.

4.e) The Flashing Arrow shall not be used on a multi-lane roadway to laterally shift all lanes 

of traffic, because unnecessary lane changing may result.

SECTION 5. USE OF TRUCK MOUNTED OR TRAILER MOUNTED IMPACT 

ATTENUATOR VEHICLES (TMAs)

5.a) For lane closures on limited access roadways, a minimum of two TMAs shall be used to 

install and remove traffic control patterns.  If two TMAs are not available, the pattern 

shall not be installed.

5.b) On non-limited access roadways, the use of TMAs to install and remove patterns closing 

a lane(s) is optional.  The roadway geometry, sight line distance, and traffic volume 

should be considered in the decision to utilize the TMAs.

5.c) Generally, to establish the advance and transition signing, one TMA shall be placed on 

the shoulder and the second TMA shall be approximately 1,000 feet ahead blocking the 

lane.  The flashing arrow board mounted on the TMA should be in the “flashing arrow” 

mode when taking the lane. The sign truck and workers should be immediately ahead of 
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the second TMA.  In no case shall the TMA be used as the sign truck or a work truck.  

Once the transition is in place, the TMAs shall travel in the closed lane until all 

Changeable Message Signs, signs, Flashing Arrows, and cones/drums are installed. The 

flashing arrow board mounted on the TMA should be in the “caution” mode when 

traveling in the closed lane.

5.d) A TMA shall be placed prior to the first work area in the pattern. If there are multiple 

work areas within the same pattern, then additional TMAs shall be positioned at each 

additional work area as needed. The flashing arrow board mounted on the TMA should 

be in the “caution” mode when in the closed lane.

5.e) TMAs shall be positioned a sufficient distance prior to the workers or equipment being 

protected to allow for appropriate vehicle roll-ahead in the event that the TMA is hit, but 

not so far that an errant vehicle could travel around the TMA and into the work area.  For 

additional placement and use details, refer to the specification entitled “Truck-Mounted 

or Trailer-Mounted Impact Attenuator”.  Some operations, such as paving and concrete 

repairs, do not allow for placement of the TMA(s) within the specified distances.  In 

these situations, the TMA(s) should be placed at the beginning of the work area and shall 

be advanced as the paving or concrete operations proceed.

5.f) TMAs should be paid in accordance with how the unit is utilized.  If it is used as a TMA 

and is in the proper location as specified, then it should be paid at the specified hourly 

rate for “Truck-Mounted or Trailer-Mounted Impact Attenuator”.  When the TMA is 

used as a Flashing Arrow, it should be paid at the daily rate for “High Mounted Internally 

Illuminated Flashing Arrow”.  If a TMA is used to install and remove a pattern and is 

also used as a Flashing Arrow in the same day, then the unit should be paid as a “Truck-

Mounted or Trailer-Mounted Impact Attenuator” for the hours used to install and remove 

the pattern, typically 2 hours (1 hour to install and 1 hour to remove). If the TMA is also 

used as a Flashing Arrow during the same day, then the unit should be paid at the daily 

rate as a “High Mounted Internally Illuminated Flashing Arrow”.

SECTION 6. USE OF TRAFFIC DRUMS AND TRAFFIC CONES

6.a) Traffic drums shall be used for taper channelization on limited-access roadways, ramps, 

and turning roadways and to delineate raised catch basins and other hazards.

6.b) Traffic drums shall be used in place of traffic cones in traffic control patterns that are in 

effect for more than a 36-hour duration.

6.c) Traffic Cones less than 42 inches in height shall not be used on limited-access roadways 

or on non-limited access roadways with a posted speed limit of 45 mph and above.
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6.d) Typical spacing of traffic drums and/or cones shown on the Traffic Control Plans in the 

Contract are maximum spacings and may be reduced to meet actual field conditions as 

required.  

SECTION 7. USE OF (REMOTE CONTROLLED) CHANGEABLE MESSAGE SIGNS 

(CMS) 

7.a) For lane closures on limited access roadways, one CMS shall be used in advance of the 

traffic control pattern.  Prior to installing the pattern, the CMS shall be installed and in operation, 

displaying the appropriate lane closure information (i.e.: Left Lane Closed - Merge Right).  The CMS 

shall be positioned ½ - 1 mile ahead of the lane closure taper. If the nearest Exit ramp is greater than 

the specified ½ - 1 mile distance, than an additional CMS shall be positioned a sufficient distance 

ahead of the Exit ramp to alert motorists to the work and therefore offer them an opportunity to take 

the exit.

7.b) CMS should not be installed within 1000 feet of an existing CMS.

7.c) On non-limited access roadways, the use of CMS for lane closures is optional.  The 

roadway geometry, sight line distance, and traffic volume should be considered in the 

decision to use the CMS.

7.d) The advance CMS is typically placed off the right shoulder, 5 feet from the edge of 

pavement.  In areas where the CMS cannot be placed beyond the edge of pavement, it 

may be placed on the paved shoulder with a minimum of five (5) traffic drums placed in 

a taper in front of it to delineate its position.  The advance CMS shall be adequately 

protected if it is used for a continuous duration of 36 hours or more.

7.e) When the CMS are no longer required, they should be removed from the clear zone and 

have the display screen cleared and turned 90 away from the roadway.

7.f) The CMS generally should not be used for generic messages (ex: Road Work Ahead, 

Bump Ahead, Gravel Road, etc.).  

7.g) The CMS should be used for specific situations that need to command the motorist’s 

attention which cannot be conveyed with standard construction signs (Examples include: 

Exit 34 Closed Sat/Sun - Use Exit 35, All Lanes Closed - Use Shoulder, Workers on 

Road - Slow Down).

7.h) Messages that need to be displayed for long periods of time, such as during stage 

construction, should be displayed with construction signs.  For special signs, please 

coordinate with the Office of Construction and the Division of Traffic Engineering for 

the proper layout/dimensions required.

7.i) The messages that are allowed on the CMS are as follows:  
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Message No. Frame 1 Frame 2 Message No. Frame 1 Frame 2

1 LEFT

LANE

CLOSED

MERGE

RIGHT

9 LANES

CLOSED

AHEAD

REDUCE

SPEED

2 2 LEFT

LANES

CLOSED

MERGE 

RIGHT

10 LANES

CLOSED

AHEAD

USE

CAUTION

3 LEFT

LANE

CLOSED

REDUCE

SPEED

11 WORKERS

ON

ROAD

REDUCE

SPEED

4 2 LEFT

LANES

CLOSED

REDUCE

SPEED

12 WORKERS

ON

ROAD

SLOW

DOWN

5 RIGHT

LANE 

CLOSED

MERGE 

LEFT

13 EXIT XX

CLOSED

USE 

EXIT YY

6 2 RIGHT

LANES

CLOSED

MERGE 

LEFT

14 EXIT XX

CLOSED

USE YY

FOLLOW 

DETOUR

7 RIGHT

LANE 

CLOSED

REDUCE

SPEED

15 2 LANES

SHIFT

AHEAD

USE

CAUTION

8 2 RIGHT

LANES

CLOSED

REDUCE

SPEED

16 3 LANES

SHIFT

AHEAD

USE 

CAUTION

For any other message(s), approval must be received from the Office of Construction prior to 

their use.  No more than two (2) displays shall be used within any message cycle.
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SECTION 8. USE OF STATE POLICE OFFICERS 

8.a) State Police may be utilized only on limited access highways and secondary roadways 

under their primary jurisdiction.  One Officer may be used per critical sign pattern.  

Shoulder closures and right lane closures can generally be implemented without the 

presence of a State Police Officer.  Likewise in areas with moderate traffic and wide, 

unobstructed medians, left lane closures can be implemented without State Police 

presence.  Under some situations it may be desirable to have State Police presence, when 

one is available.  Examples of this include: nighttime lane closures; left lane closures 

with minimal width for setting up advance signs and staging; lane and shoulder closures 

on turning roadways/ramps or mainline where sight distance is minimal; and closures 

where extensive turning movements or traffic congestion regularly occur, however they 

are not required.

8.b) Once the pattern is in place, the State Police Officer should be positioned in a non- 

hazardous location in advance of the pattern   If traffic backs up beyond the beginning of 

the pattern, then the State Police Officer shall be repositioned prior to the backup to give 

warning to the oncoming motorists.  The State Police Officer and TMA should not be in 

proximity to each other.

8.c) Other functions of the State Police Officer(s) may include:  

• Assisting entering/exiting construction vehicles within the work area. 

• Enforcement of speed and other motor vehicle laws within the work area, if 

specifically requested by the project.  

8.d) State Police Officers assigned to a work site are to only take direction from the Engineer.
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Article 9.71.05 – Basis of Payment is supplemented by the following:

The temporary relocation of signs and supports, and the furnishing, installation and removal of 

any temporary supports shall be paid for under the item “Maintenance and Protection of Traffic”.  

Temporary overhead sign supports and foundations shall be paid for under the appropriate 

item(s).

The cost of furnishing, installing, and removing the material for the 4H:1V traversable slope shall 

be paid for under the item “Maintenance and Protection of Traffic.”



ITEM #0974001A

ITEM #0974001A – REMOVAL OF EXISTING MASONRY

Work under this item shall be in accordance with Form 817 supplemented as follows:

9.74.01 - Description:  Add the following:

Work under this item shall consist of the removal and disposal by the Contractor of the existing 

concrete slab including the encased steel rails.  All removed materials shall be disposed of at an 

approved site in a proper manner. The work also includes the removal, protection, cleaning, and 

storage of the existing stone masonry that is to be utilized as the stone masonry facing for the 

proposed structure.  

Work under this item shall also consist of the installation, use, and removal of any debris 

containment structure that the Contractor utilizes to prevent construction debris from leaving the 

project site.  
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ITEM #150700XA – PROTECTION AND SUPPORT OF EXISTING 

UTILITIES (TYPE)

Description: Work under this item shall consist of protecting and temporarily supporting or 

relocating existing utilities within the Project limits that are affected by the excavation for or 

construction of proposed roadway or structures, as necessary, where shown on the plans, and as 

directed by the Engineer.

See “Notice to Contractor – Protection of Existing Utilities” for additional provisions that will 

affect the work under this item.

The Contractor shall be responsible for providing protection and temporary support or relocation 

for the following facilities when encountered during construction:

 Aquarion Water Company of Connecticut water mains

 Southern Connecticut Gas 6-inch dia. gas main 

 Northeast Utility Services Company duct bank (with four 4-inch dia. conduits)

Work under this item shall also include coordination with utility owners for temporary support 

systems or relocations, field locating utilities, and assessing the condition of the utilities to 

determine required protection and appropriate temporary support methods for such.

Construction Methods: The Contractor shall design and construct the temporary support system 

for the utilities necessary to complete the proposed construction and shall be solely responsible 

for the adequacy of his design and erection scheme.  The Contractor shall make himself aware of 

the actual condition of the utility pipes to assess required protection and to determine an 

appropriate means and method of temporarily supporting utilities.  Should the Contractor 

propose to relocate utilities as an alternative in lieu of providing temporary support, the 

Contractor shall coordinate with and obtain full approval from the utility company.  The 

relocation of the existing utilities will be accomplished in coordination with the utility company.  

The Contractor shall obtain all necessary permits for the performance of the work and shall 

assume all liabilities in connection therewith.

The Contractor shall coordinate all other construction activities with the utility company and 

allow them adequate time to perform whatever work, if any, is required of them.  The Contractor 

shall ensure that the utility service remains uninterrupted if and as required by the utility 

company.

The Contractor shall prepare and submit to the Engineer, and any regulatory agency, working 

drawings showing the plan for the temporary support system or relocation of utilities.  Working 

drawings shall be developed and submitted in accordance with Article 1.05.02.  These drawings 

shall bear the seal and signature of a Professional Engineer registered in the State of Connecticut.  

No work pertaining to the protection and temporary support or relocation of utilities shall be 

started until approval from the Engineer and the utility company has been obtained.  Approval 
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from the Engineer or the utility company shall not serve to relieve the Contractor of any 

responsibility for the adequacy and safety of the proposed means and method, and to carry out 

the work in full accordance with the plans and specifications.

All components of any temporary support system used in this work shall be removed and 

properly disposed of off the site after work requiring its use is completed.

Method of Measurement: This work, being paid for on a lump sum basis, will not be measured 

for payment.

Basis of Payment: This work will be paid for at the contract lump sum price for “Protection and 

Support of Existing Utilities (Type),” which price shall include all coordination, design, 

materials, equipment, tools, and labor incidental to the field location, condition assessment, 

protection, temporary support, and relocation of existing utilities and the removal and proper 

disposal of all components of any temporary support system.

Pay Item

Protection and Support of Existing Utilities (Water Mains)

Protection and Support of Existing Utilities (Gas Main)

Protection and Support of Existing Utilities (Electrical Duct Bank)

Pay Unit

L.S.

L.S.

L.S.
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	STONE:  The Contractor shall utilize the stone masonry salvaged from the existing structure under the pay item “Removal of Existing Masonry” as the masonry facing. In the case that there is not enough of the existing stone, the Contractor shall be responsible for submitting shop drawings, for review to the Engineer, and images indicating the stone type and physical characteristics of the intended stone to be used on the bridge.   The stone shall match the existing stone masonry parapets in terms of stone size, color and shape, as much as possible.
	MORTAR:  All Mortar shall meet the Form 816 Specifications under Section M.11.02.
	HARDWARE:  All Hardware used to anchor masonry facing shall be stainless steel conforming to ASTM A 666 Type 304, ASTM A 167, or ASTM A240/A ASTM A 580/ A 580M.
	ANCHORING SYSTEM:  The Contractor shall provide anchoring system that comply with ACI 530.1/ASCE 6TMS 602.  Dovetail slots shall be 1 inch x 1 inch deep by 5/8 inch throat.  Metal Thickness shall be 22 gauge.  The dovetail slots shall be cast in the reinforced concrete parapet as shown on the contract drawings.

	1. EXAMINATION OF STONE
	 Examine surfaces indicated to receive stone masonry, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance.
	 Proceed with installation only after unsatisfactory conditions have been corrected.  Commencement of work indicates acceptance of substrates.
	 Stones shall comply with sizes, shapes, and tolerances recommended.
	 Cut stone to produce pieces of thickness, size, and shape indicated, in this specification.
	 Carefully inspect stone at quarry or fabrication plant for compliance with requirements for appearance, material, and fabrication.  Replace defective units before shipment.
	 Clean sawed backs of stone to remove rust stains and iron particles.
	 Finish exposed faces and edges of stone to comply with requirements indicated for finish and to match approved samples and mockups.
	2. PREPARATION
	 Clean dirty or stained stone surfaces by removing soil, stains, and foreign materials before setting.  Clean stone by thoroughly scrubbing with fiber brushes and then drenching with clear water.  Use only mild cleaning compounds that contain no caustic or harsh materials or abrasives.

	3. DELIVERY, STORAGE, AND HANDLING
	 Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	 Store aggregates where grading and other required characteristics can be maintained and contamination avoided.
	 Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting and emptying into dispensing silo.  Store preblended, dry mortar mix in delivery containers on elevated platforms, under cover, and in a dry location or in a metal dispensing silo with weatherproof cover.
	 Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt and oil.

	4. SETTING STONE MASONRY
	 Perform necessary field cutting and trimming as stone is set. Use power saws to cut stone that is fabricated with saw-cut surfaces.  Cut lines straight and true, with edges eased slightly to prevent snipping.
	 Sort stone before it is placed in wall to remove stone that does not comply with requirements relating to aesthetic effects, physical properties, or fabrication, or that is otherwise unsuitable for intended use.
	 Arrange stones with color and size variations uniformly dispersed for an evenly blended appearance.
	 Set stone to comply with requirements as previously indicated in this specification.  Install supports and other attachments indicated or necessary to secure stone masonry in place.  Set stone accurately in locations indicated with edges and faces aligned according to established relationships and indicated tolerances.
	 Maintain uniform joint widths except for variations due to different stone sizes and where minor variations are required.
	 Provide sealant joints of widths and at locations indicated. Keep sealant joints free of mortar and other rigid materials.

	5. CONSTRUCTION TOLERANCES
	 Variation from Plumb:  For vertical lines and surfaces, do not exceed 1/4 inch in 3 feet, or more at any location (external corners, expansion joint, and control joint included).
	 Variation from Level:  Bed joints shall be random and based on the stone size/ location.  Placing similar sized stone adjacent to each other should be avoided as much as possible.
	 Measure variation from level, plumb, and position shown in plan as variation of the average plane of the face of each stone from level, plumb, or dimensioned plane.
	 Variation in Mortar-Joint Thickness:  Do not vary from joint size range indicated.
	 Variation in Plane between Adjacent Stones:  Do not exceed one-half of tolerance specified for thickness of stone.

	6. INSTALLATION OF ANCHORED STONE MASONRY
	 Install masonry accessories in accordance with manufacturer’s recommendations
	 Anchor stone masonry to concrete with stainless steel ties unless otherwise indicated.
	 Anchor stone masonry to stud framing embedded in the concrete parapets and secure with adjustable dovetail anchors unless otherwise indicated.
	 Embed veneer anchors in mortar joints of stone masonry at least halfway, but not less than 1-1/2 inches, through stone masonry and with at least 5/8-inch cover on outside face.
	 Space anchors not more than 16 inches o.c. vertically and 24 inches o.c. horizontally.  Install additional anchors as needed but within 12 inches of openings, sealant joints, and perimeter at intervals not exceeding 12 inches.
	 Set stone in full bed of mortar with full head joints unless otherwise indicated.  Build anchors into mortar joints as stone is set.
	 Rake out joints for pointing with mortar to depth of not less than 1/2 inch before setting mortar has hardened.  Rake joints to uniform depths with clean sides.

	7. POINTING
	 Prepare stone-joint surfaces for pointing with mortar by removing dust and mortar particles.  Where setting mortar was removed to depths greater than surrounding areas, apply pointing mortar in layers not more than 3/8 inch deep until a uniform depth is formed.
	 Point stone joints by placing and compacting pointing mortar in layers not more than 3/8 inch deep.  Compact each layer thoroughly and allow to become thumbprint hard before applying next layer.
	 Tool joints, when pointing mortar is thumbprint hard, with a smooth jointing tool to produce the following joint profile:

	8. ADJUSTING AND CLEANING
	 Remove and replace stone masonry of the following description:
	 Replace in a manner that results in stone masonry matching approved samples and mockups, complying with other requirements, and showing no evidence of replacement.
	 In-Progress Cleaning:  Clean stone masonry as work progresses.  Remove mortar fins and smears before tooling joints.
	 Final Cleaning:  After mortar is thoroughly set and cured, clean stone masonry as follows:


	Basis of Payment:  This Work will be paid for at the contract unit price per square feet for “Masonry Facing”, complete in place and accepted, which price shall include all equipment, tools and labor incidental thereto.
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	Masonry Facing              S.F.
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