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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:  Where reference is made to bituminous concrete, it shall also refer to hot-mix asphalt (HMA) mixtures using the Marshall or Superpave mix-design method.   

Work under this section shall include the production, delivery and placement of a non-segregated, smooth and dense bituminous concrete mixture brought to proper grade and cross section. This section shall also include the method and construction of longitudinal joints.  The Contractor shall furnish ConnDOT with a Quality Control Plan as described in Article 4.06.03.  

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

Course:  A lift or multiple lifts comprised of the same HMA mixture placed as part of the pavement structure.

Density Lot:  All material placed in a single lift and as defined in Article 4.06.03.
Disintegration:  Wearing away or fragmentation of the pavement.  Disintegration will be evident in the following forms:  Polishing, weathering-oxidizing, scaling, spalling, raveling, potholes or loss of material.

Dispute Resolution:  A procedure used to resolve conflicts resulting from discrepancies between the Engineer and the Contractor’s density results that may affect payment.  

Hot Mix Asphalt (HMA):  A bituminous concrete mixture.

Lift:  An application of a HMA mixture placed and compacted to a specified thickness in a single paver pass.
Marshall:  A HMA mixture design designated as “Bituminous Concrete Class ( )”.
Production Lot:  All material placed during a continuous daily paving operation. 

Superpave:  A HMA mixture design designated as “HMA S*”.  Where “S” indicates Superpave and * indicates the sieve related to the nominal maximum aggregate size of the mix.  For example Superpave 0.50 inch is now designated as HMA S0.5. 

Segregation:  A non-uniform distribution of a HMA mixture in terms of volumetrics, gradation or temperature.   

Quality Assurance (QA): All those planned and systematic actions necessary to provide confidence that a product or facility will perform as designed.

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.

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

1.  Materials Supply:  The HMA mixture must be from one source of supply and originate from one HMA Plant unless authorized by the Engineer.  
2. Recycle Option: The Contractor has the option of recycling reclaimed asphalt pavement (RAP) or Crushed Recycled Container Glass (CRCG) in HMA mixtures in accordance with Section M.04.  CRCG shall not be used in the final lift of the surface course.

4.06.03—Construction Methods:  

1. Material Documentation:  All vendors producing bituminous concrete must have their truck-weighing scales, storage scales, and mixing plant automated to provide a detailed ticket.  

Delivery tickets must include the following information:

a.
State of Connecticut printed on ticket.

b.
Name of producer, identification of plant, and specific storage bin (silo) if used.

c.
Date and time of day.

d.
Mixture Designation (If RAP is used, the plant printouts shall include RAP dry weight, 
percentage and daily moisture content.)  Class 3 mixtures for machine-placed curbing 
must state "curb mix only".

e.
Net weight of mixture loaded into truck (When RAP is used, RAP moisture shall be excluded from mixture net weight).

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

g. Tare weight of truck – Daily scale weight. 

h.
Project number, purchase order number, name of contractor (if contractor other than producer).

i. Truck number for specific identification of truck.

j.
Individual aggregate, RAP, and virgin asphalt high/target/low weights shall be printed on batch plant tickets (For drum plants and silo loadings, the plant printouts shall be printed out at 5 minute intervals maintained by the vendor for a period of three years after the completion of the project).

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

 The net weight of mixture loaded into the truck must be equal to the cumulative measured weight of its components. 
 

The Contractor must notify the Engineer immediately if, during the production day, there is a malfunction of the weighing or recording system in the automated plant or truck-weighing scales.  Manually written tickets containing all required information will be allowed for one hour, but for no longer, provided that each load is weighed on State-approved scales.  At the Engineer’s sole discretion, trucks may be approved to leave the plant if a State inspector is present to monitor weighing.  If such a malfunction is not fixed within forty-eight hours, mixture will not be approved to leave the plant until the system is fixed to the Engineer's satisfaction.  No damages will be considered should the State be unable to provide an inspector at the plant.  

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

2.  Transportation of Mixture:  Trucks 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 of all vehicles and allowable weights transporting mixture.
The State reserves the right to check the gross and tare weight of any delivery truck.  A variation of 0.4 percent or less in the gross or tare weight shown on the delivery ticket and the certified scale weight shall be considered evidence that the weight shown on the delivery ticket is correct.  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 take action to correct discrepancy to the satisfaction of the Engineer. 

If a truck delivers mixture to the project and the ticket indicates that the truck is overweight, the load will not be rejected but a “Measured Weight Adjustment” will be taken in accordance with Article 4.06.04.

 The mixture shall be transported from the mixing plant in trucks that have previously been cleaned of all foreign material and that have no gaps through which mixture might inadvertently escape.  The Contractor shall take care in loading trucks uniformly so that segregation is minimized. Loaded trucks shall be tightly covered with waterproof covers acceptable to the Engineer.  Mesh covers are prohibited.  The front and rear of the cover must be fastened to minimize air infiltration.  The Contractor shall assure that all trucks are in conformance with this specification.  Trucks found not to be in conformance shall not be allowed to be loaded until re-inspected to the satisfaction of the Engineer.    

Truck body coating and cleaning agents must not have a deleterious effect on the transported mixture.  The use of solvents or fuel oil, in any concentration, is strictly prohibited for the coating of the inside of truck bodies. When acceptable coating or agents are applied, truck bodies shall be raised immediately prior to loading to remove any excess agent in an environmentally acceptable manner.    

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 strictly prohibited as a release agent or cleaner on any paving equipment (i.e., rollers, pavers, transfer devices, etc.).

Refueling of equipment is prohibited in any location on the paving project where fuel might come in contact with bituminous concrete mixtures already placed or to be placed.  Solvents for use in cleaning mechanical equipment or hand tools shall be stored clear of areas paved or to be paved.  Before any such equipment and tools are cleaned, they shall be moved off the paved or to be paved area; and they shall not be returned for use until after they have been allowed to dry.  

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 there of and may be capable of operating in a static or dynamic mode.  Rollers that operate in a dynamic mode shall have drums that use a vibratory or oscillatory system or combination of.  The vibratory system achieves compaction through vertical amplitude forces.  Rollers with this system shall be equipped with indicators that provide the operator with amplitude, frequency and speed settings/readouts to measure the impacts per foot during the compaction process.  The oscillatory system achieves compaction through horizontal shear forces.  Rollers with this system 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 self-propelled and equipped with wide-tread compaction tires capable of exerting an average contact pressure from 420 to 620 kPa uniformly over the surface, adjusting ballast and tire inflation pressure as required.  The Contractor shall furnish evidence regarding tire size; pressure and loading to confirm that the proper contact pressure is being developed and that the loading and contact pressure are 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 approved lighting fixtures of equivalent light output characteristics.  A sufficient number of spare lamps shall be available on site as replacements in the event of failures.  The Contractor shall provide brackets and hardware for mounting light fixtures and generators to suit the configuration of the rollers and pavers.  Mounting brackets and hardware shall provide for secure connection of the fixtures, minimize vibration, and allow for adjustable positioning and aiming of the light fixtures.  Lighting shall be aimed to maximize the illumination on each task and minimize glare to passing traffic.  The Contractor shall provide generators on rollers and pavers of the type, size, and wattage, to adequately furnish 120 V AC of electric power to operate the specified lighting equipment.  A sufficient amount of fuel shall be available on site.  There shall be switches to control the lights.  Wiring shall be weatherproof and installed to all applicable codes.  The minimum lighting requirements are found in tables 4.06-1 and 4.06-2:

Table 4.06-1: Paver Lighting

	Fixture
	Quantity
	Remarks

	Type A
	3
	Mount over screed area

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

	Type B (wide) or Type C (flood)
	2
	Aim 7.6 m behind paving machine


Table 4.06-2: Roller Lighting

	Fixture*
	Quantity
	Remarks

	Type B (wide)
	2
	Aim 15.2 min front of and behind roller

	Type B (narrow)
	2
	Aim 30.5m in front of and behind roller

	OR
	
	

	Type C (flood)
	2
	Aim 15.2 m in front of and behind roller

	Type C (spot)
	2
	Aim 30.5 m in front of and behind roller


*All fixtures shall be mounted above the roller.  

Type A:  Fluorescent fixture shall be heavy-duty industrial type.  It shall be enclosed and sealed to keep out dirt and dampness.  It shall be UL listed as suitable for wet locations.  The fixture shall contain two 4-foot long lamps - Type "F48T12CWHO".  The integral ballast shall be a high power factor, cold weather ballast, and 120 volts for 800 MA HO lamps. The housing shall be aluminum, and the lens shall be acrylic with the lens frame secured to the housing by hinging latches.  The fixture shall be horizontal surface mounting, and be made for continuous row installation.

Type B:  The floodlight fixture shall be heavy-duty cast aluminum housing, full swivel and tilt mounting, tempered-glass lens, sealed door, reflector to provide a wide distribution or narrow distribution as required, mogul lamp socket for 250 watt Metal Halide lamp, 120 volt integral ballast, and be UL listed as suitable for wet locations.

Type C:  The power beam holder shall have ribbed die cast aluminum housing and a clear tempered-glass lens to enclose the fixture.  There shall be an arm fully adjustable for aiming, with a male-threaded mount with serrated teeth and lock nuts.  There shall be a 120-volt heatproof socket with extended fixture wiring for an "Extended Mogul End Prong" lamp base. The fixture shall have gaskets, and shall be UL listed as suitable for wet locations.  The lamps shall be 1000-watt quartz PAR64, both Q1000PAR64MFL (flood) and Q1000PARNSP (spot) will be required.

Material Transfer Vehicle (MTV):  A MTV shall be used when placing a HMA surface course that is a minimum of 1,524 meters in length and on a roadway that has an overall width of 8.5 meters or more.   A surface course is defined as the total thickness of the same HMA mix that extends up to and includes the final wearing surface whether it is placed in a single or multiple lifts, and regardless of any time delays between lifts. 

The MTV must be a self-propelled vehicle specifically designed for the purpose of delivering the HMA mixture from the delivery truck to the paver.  The MTV must have the capability to remix the bituminous concrete mixture.  

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 to be used.

· The individual axle weights and axle spacing for each separate piece of paving equipment (haul vehicle, MTV and paver).

· A working drawing showing the axle spacing in combination with all three pieces of equipment that will comprise the paving echelon. 

4.  Seasonal Requirements:  Paving, including placement of temporary pavements, shall be divided into two seasons; In-Season and Extended Season. In-Season shall be from May 1 – September 30 and Extended Season shall be from October 1- April 30.  The following requirements shall apply unless otherwise authorized or directed by the Engineer:

·  The final lift of HMA shall not be placed during the Extended Season.
·  HMA mixes shall not be placed when the air or base temperature is below 4°C.
Additional Requirements for Extended Season:  

· The minimum mixture temperature for all HMA mixtures when discharged into the paver or transfer vehicle hopper shall be 143°C.  The temperature will be taken from the initial discharge of mixture from the truck.  If found to be below the minimum requirement, the truck will not be allowed to unload remaining mixture.

· The Contractor shall use a minimum of 3 rollers with operators for paving lengths greater than 305 meters.  Two rollers must be capable of operating in the dynamic mode.

· The Contractor’s Quality Control Plan shall include a section on Extended Season paving and address paver speed, roller patterns and balancing mixture delivery and placement operations to meet specification requirements.

5. Superpave 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 acceptance by the Engineer. The 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.

6. 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:  A permanent transition is defined as any transition that remains as a permanent part of the work.  All permanent transitions, leading and trailing ends shall meet the following length requirements:

a) Posted speed limit is greater than 56 km/h: 3.6 m per cm of vertical change (thickness)

b) Posted speed limit is 56 km/h or less: 1.8 m per cm of vertical change (thickness).

c) Bridge Overpass and underpass transition length will be 23 meters either 


(1) Before and after the bridge expansion joint, or 


(2) Before or after the parapet face of the overpass. 

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.  

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 56 km/h




(1)  Leading Transitions = 1.8 m per cm of vertical change (thickness)


(2)  Trailing Transitions = 0.7 m per cm of vertical change (thickness)


b) Posted speed limit is 56 km/h or less



(1)  Leading and Trailing = 0.5 m per cm  of vertical change (thickness)

Note:  Any temporary transition to be in-place over the winter shutdown period, holidays, or during extended periods of inactivity (more than 7 calendar days) shall conform to the “Permanent Transition” requirements shown above.

7.  Spreading and Finishing of Mixture:  Prior to the placement of the bituminous concrete, the underlying base course shall be brought to the plan grade and cross section within the allowable tolerance.  Immediately before placing the mixture, the area to be surfaced shall be cleaned by sweeping or by other means acceptable to the Engineer. The HMA mixture shall not be placed whenever the surface is wet or frozen.  The temperature of the mix at time of placement must be between 129°C and 163°C.  The Engineer will verify the mix temperature by means of a probe or infrared type of thermometer.  Rejection of mixture based on temperature will only be allowed if verified by means of a probe type thermometer.  

Placement: The HMA 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.  The maximum paver speed during placement shall not exceed 12 m/min unless authorized by the Engineer.  
When unforeseen weather conditions prevent further placement of the mix, 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 daily, 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 HMA placed at a uniform specified thickness shall meet the following requirements for thickness and area.  Any pavement exceeding these limits shall be subject to an HMA 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 total thickness of the lift of mixture exceeds that shown on the plans beyond the tolerances shown in Table 4.06-3, the longitudinal limits of such variation including locations and intervals of the measurements will be documented by the Engineer for use in calculating a HMA adjustment in Article 4.06.04.

TABLE 4.06-3 Thickness Tolerances

	Mixture Designation
	Lift Tolerance

	Class 4 and HMA S1 
	+/- 10 mm

	Class 1, 2 and 12 and HMA S0.25, S0.375, S0.5 
	+/- 6 mm


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 of each lift, the longitudinal limits of such variation including locations and intervals of the measurements will be documented by the Engineer for use in calculating a HMA adjustment in Article 4.06.04. 

c) Delivered Weight of Mixture - When the delivery ticket shows that the truck exceeds the allowable gross weight for the vehicle type the quantity of tons representing the overweight amount will be documented by the Engineer for use in calculating a HMA adjustment in Article 4.06.04.

Transverse Joints:  All transverse joints shall be formed by saw-cutting a sufficient distance back from the previous run, existing bituminous concrete pavement or bituminous concrete driveways to expose the full thickness of the lift.  A brush of tack coat shall be used on any cold joint immediately prior to additional bituminous concrete mixture being placed. 

Tack Coat Application:  A thin uniform coating of tack coat shall be applied to the pavement immediately before overlaying and be allowed sufficient time to break (set).  All surfaces in contact with the HMA that have been in place longer than 3 calendar days shall have an application of tack coat. The tack coat shall be applied by a non-gravity pressurized spray system that results in uniform overlapping coverage at an application rate of 136 ml per m2 to 226 ml per m2 for a non-milled surface and an application rate of 226 ml per m2 to 317 ml per m2 for a milled surface.  For areas where both milled and un-milled surfaces occur, the tack coat shall be an application rate of 136 ml per m2 to 226 ml per m2.  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 71°C and shall not be further diluted.

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. 

The Contractor shall only operate rollers in the dynamic mode using the oscillatory system at the lowest frequency setting on concrete structures such as bridges and catch basins.  The use of the vibratory system on concrete structures is prohibited. 

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

If the Engineer determines that the use of compaction equipment in the dynamic vibratory 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.

These allowances will not relieve the Contractor from meeting pavement compaction requirements.

Surface Requirements:  The pavement surface of any lift shall meet the following requirements for smoothness and uniformity. Any irregularity of the surface exceeding these requirements shall be corrected by the Contractor.

a) Smoothness- Each lift of the surface course shall not vary more than 6 mm from a Contractor-supplied 3 meter straightedge.  For all other lifts of HMA, the tolerance shall be ⅜ inch.  Such tolerance will apply to all paved areas.

b)
Uniformity- The paved surface shall not exhibit segregation, rutting, cracking, disintegration, flushing or vary in composition as determined by the Engineer.

8. HMA Longitudinal Joint Construction Methods:  Unless noted on the plans or the contract documents or directed by the Engineer, the Contractor shall use Method I- Notched Wedge Joint (see figure 4.06-1) when constructing longitudinal joints where lift thicknesses are between 38 and 75 mm, except for HMA S1 and Class 4 mixes.  Method II Butt Joint (see figure 4.06-2) shall be used for lifts less than 38 mm or greater than 75 mm and HMA S1 and Class 4 mixes.  During placement of multiple lifts of HMA, the longitudinal joint shall be constructed in such a manner that it is located at least 150 mm from the joint in the lift immediately below.  The joint in the final lift shall be at the centerline or at lane lines.

Method I - Notched Wedge Joint:


Figure 4.06-1
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A notched wedge joint shall be constructed, as shown in the figure using a device that is capable of adjusting the top and bottom vertical notches independently and is attached to the paver screed.

The taper portion of the 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 will be waived in those areas where the notched wedge joint is utilized. 

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

The existing pavement surface under the wedge joint must have an application of tack coat material.  Prior to placing completing pass (hot side), an application of tack coat must be applied to the tapered section.

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.

Method II - Butt Joint:

Figure 4.06-2
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When adjoining HMA passes are placed, the Contractor shall utilize equipment that creates a near vertical edge (refer to figure).  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:  When required by the contract or allowed by the Engineer, Method III (see figure 4.06-3) may be used.

Figure 4.06-3
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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 joint seal material meeting the requirements of Section M.04 prior to placing a completing pass. 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.
9. Contractor Quality Control (QC) Requirements for HMA Placement:  A Quality Control Plan (QCP) shall be required for any project that has a total of 2268 metric tons or more of HMA.  

Quality Control is defined as all those planned and specified actions or operations necessary to produce bituminous concrete that will meet contract specification requirements. The Contractor shall be responsible for quality control 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.  

Quality Control Plan:   Prior to placement and production, the Contractor shall submit a QCP to the Engineer for approval.  The QCP shall include separate sections; HMA Plant Production and HMA Placement. The sections 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 HMA production and placement process, to determine when immediate changes to the processes are needed, and to implement the required changes. The QCP must address the actions, inspection, 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 and bring it back into control. 

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 Quality Control Manager shall be directly responsible to the Contractor and shall have the authority to make decisions where the quality of the work or product is concerned. All sampling, inspection and test reports shall be reviewed and signed by the Quality Control Manager prior to submittal to the Engineer. 

Approval of the QCP will be based on the inclusion of all of the required information. Approval of the QCP does not imply any warranty by the Engineer that adherence to the plan will result in production of HMA that complies with these specifications. It shall remain the responsibility of the Contractor to demonstrate such compliance. The Contractor may propose in writing a supplement to the QCP as work progresses and must propose a supplement whenever there are changes in production or placement of HMA or to quality control procedures or personnel.   HMA production and placement may be suspended by the Engineer until the revisions to the QCP have been put into effect. 

The Quality Control Plan shall also include the name and qualifications of any outside testing laboratory performing any QC functions on behalf of the Contractor. 

Quality Control Inspection, Sampling and Testing:  The Contractor shall perform all quality control sampling and testing, provide inspection, and exercise management control to ensure that HMA production and placement conforms to the requirements as outlined in its QCP during all phases of the work. 

a)  Control Charts:  The Contractor shall develop and maintain control charts and shall be distributed as directed by the Engineer. The control charts shall identify the project, test number, test parameter, applicable upper and lower specification limits, and test data. The control charts shall be used as part of the quality control system to document variability of the HMA production and placement process.  The control charts shall be kept current. The control charts shall be updated each day of HMA production, and up-to-date copies shall be distributed prior to the beginning of the next day's production of HMA. 

b)  Records of Inspection and Testing:  For each day of HMA production and placement, the Contractor shall document all test results and inspections on forms approved by the Engineer. The document shall be certified by the Quality Control Manager or his representative that the information in the document is accurate, and that all work complies with the requirements of the contract. 

The Contractor shall submit sampling, testing and inspection documents to the Engineer within 24 hours or by noon of the next day's HMA production. If the document is incomplete or in error, a copy of the document will be returned to the Contractor with the deficiencies noted by the Engineer. The Contractor shall correct the deficiencies and return the updated document to the Engineer by the start of the following working day. When errors or omissions in the sampling, inspection or testing documents repeatedly occur, the Contractor shall correct the procedures by which the documents are produced.

If control charts, sampling, testing and inspection documents are not distributed or provided as required within the time specified the Engineer may require work to be suspended until the missing documents have been provided.

The contractor may obtain two cores per year, per mix, per project to assist with density quality control activities, provided this is detailed in the QCP. 

 Additional requirements for HMA plant production are defined in Section M.04.

10. Density Testing of HMA Utilizing Core Samples:  This procedure describes the frequency and the method the Contractor shall use to obtain pavement cores from the project.  Coring shall be performed on each lift specified to a thickness of 38 mm or more. Each lift shall have the HMA pavement including the longitudinal joints compacted to the degree specified in Tables 4.06-9 and 4.06-10.   The density of each core shall be determined using the production lot’s average maximum theoretical gravity established from the plant production testing. Bituminous concrete Class 4 and HMA S1 are excluded from the longitudinal joint density requirements.
The Contractor shall extract cores (150 mm diameter-wet sawed) from sampling locations determined by the Engineer. The Engineer will witness the extraction and labeling of cores.  The cores shall be labeled by the Contractor with the project number, lot number, and sub-lot number on the top surface of the core.  When labeling the core lot number, include whether the core is from a mat lot or joint lot by using an “M” for a mat core and “J” for a joint core.  For example, a core from the first sub-lot of the first mat lot shall be labeled with “Lot M1 – 1”.  The first number refers to the lot and the second number refers to the sub-lot.  Refer to Figure 4.06-4.  The side of the cores shall be labeled with the vendor number and date placed.  The Contractor shall deliver the cores to the Department’s Central Testing Lab in a safe manner to ensure no damage occurs to the cores.  The Contractor shall use a container approved by the Engineer.  In general the container shall consist of an attached lid container made out of plastic 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 transportation.  Once the cores and any needed paperwork are in the container the Engineer will secure the lid using a security seal.  The Central Lab will break the security seal and take possession of the cores upon receipt. 

Figure 4.06-4
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  Frequency of sampling is in accordance with the following tables:
TABLE 4.06-4 - Testing Requirement for Bridge Density Lot

	Length of Each Structure (Meters)
	MAT – 

No. of Cores per Pass
	JOINT - 

No. of cores per Joint

	Less than 305
	1
	2

	305 or greater
	1 per 305 meter or portions thereof
	1 per 305 meter or portions thereof


TABLE 4.06-5 – Testing requirement for Non-Bridge Density Lot

	Required  Paver Passes for Full Width
	No. of Mat Cores 
	No. of Joint Cores
	Maximum Lot Length (Meters)

	1(1)
	4
	0
	3048

	2(1)
	4
	4
	1524

	3(1)
	4
	4
	762

	4(1)
	4
	4
	762

	5(1)
	4
	4
	381

	6(1)
	4
	4
	381


Note (1): The number of “Required Paver Passes for Full Width” shall be used to determine the “Maximum Lot Length”.

A density lot will be complete when the full designed paving width of the established lot length has been completed and shall include all longitudinal joints that exist between the curb lines regardless of date(s) paved.  Prior to paving, the total length of the project to be paved shall be split up into equal lot sizes for testing purposes.  Each lot should not exceed the lengths shown in table 4.06-5. One adjustment will apply for each lot.  The tons shall be determined using the yield calculation in Article 4.06.04. The last lot shall be the difference between the total payable tons for the project and the sum of the previous lots.

After the compaction process has been completed, the material shall be allowed to cool sufficiently to allow the cutting and removal of the core without damage.  The Contractor shall core to a depth that allows extraction so that the uppermost layer being tested for density will not be affected.

A mat core shall not be taken any closer than 0.3 meters from the edge of a paver pass.  If a random number locates a core less than one foot from any edge, locate the core so that the sample is one foot from the edge.

Joint cores must be taken so that the center of the core is 127 mm from the visible joint on the hot mat side.  Refer to figure 4.06-5. 
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Cores may be obtained daily or weekly.  All cores must be cut within 5 calendar days of placement.  Any core that is damaged or obviously defective while being obtained will be replaced with a new core from a location within 0.6 meters measured in a longitudinal direction.    

Core holes shall be filled immediately upon core extraction by removing any free water, applying tack coat to the cut surface, filling with same HMA mixture, and compacting with hand compactor or other mechanical means to the maximum compaction possible.  The HMA mixture shall be compacted to 3 mm above the finished pavement prior to opening the roadway to traffic.
11. Acceptance Inspection, Sampling and Testing:  Inspection, sampling, and testing to be used by the Engineer shall be performed at the minimum frequency specified in Section M.04 and stated herein.

Sampling for acceptance shall be established using ASTM D 3665, or a statistically based procedure of random sampling approved by the Engineer.

HMA Plant Material Acceptance: The Contractor shall provide the required acceptance sampling, testing and inspection during all phases of the work in accordance with Section M.04. 

HMA Density Acceptance:   The Engineer will perform all acceptance testing on the cores in accordance with AASHTO T 331(M).
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 10 calendar days of the notification of the test results.  No request for dispute resolution will be allowed unless the Contractor provides quality control results supporting its position.  Should the dispute not be resolved through evaluation of existing testing data or procedures, the Engineer may authorize the Contractor to obtain a maximum of four additional representative core samples per disputed lot.  The core samples must be extracted no later than 30 calendar days from the date of Engineer’s authorization.  Core sample locations shall be established using ASTM D 3665 or a statistically based procedure of random sampling approved by the Engineer.  Core samples shall be extracted and filled using the procedure outlined in Article 4.06.03. The results from the dispute resolution cores shall be added to the results from the acceptance cores and averaged for determining the final HMA density.

13. Corrective Work Procedures:  Any portion of the completed pavement that does not meet the requirements of the specification shall be corrected at the expense of the Contractor.  Any corrective courses placed as the final wearing surface shall not be less than 38 mm in thickness after compaction.

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) Perform all corrective work in accordance with the Contract and the approved corrective procedure.

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. Prior to the Engineer’s authorization to open the pavement to traffic, the Contractor is responsible to protect the pavement from damage. 

15.  Cut Bituminous Concrete Pavement:  Work under this item shall consist of making a straight-line cut in the bituminous concrete 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.  Bituminous Concrete Class ( ) or HMA 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. HMA Adjustments:  Adjustments may be applied to bituminous concrete quantities and will be measured for payment using the following formulas:

Yield Factor for Adjustment Calculation = 0.00246 mtons/m2/mm


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

Actual Thickness (t) = Total tons delivered / [Actual Area (m2) x 0.00246 mtons/m2 /mm

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 (mm) of the lift being placed.


Tons Adjusted for Area (TA) = [(L x Wadj)] x (t) x 0.00246 mtons/m2/mm = (-) mtons

Where:     L = Length (m)

                (t) = Actual thickness (mm)

        
 Wadj = (Designed width (m) + tolerance /1000) - Measured Width)



b) Thickness:  If the actual 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 0.00246 mtons/m2/mm (-) mtons 

Where:
 A = Area = {[L x (Designed width + tolerance (lift thickness)/1000)] / 9}

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


 Dt = Designed thickness (mm)
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= (-) metric tons 

Where: DGW = Delivered gross weight as shown on the delivery ticket or measured on a certified scale.  

d) Mixture Adjustment:  If the quantity of bituminous concrete representing the produced mixture exceeds one or more of the production tolerances for Marshall (Table 4.06-6) or Superpave mix designs (Table 4.06-7 and 4.06-8) , an adjustment will be made using the following formulas.  The Department’s Division of Material Testing will calculate the daily adjustment values for TMD and TSD.

(1) Marshall Design- The tolerances shown in Table 4.06-6 for gradation and binder content will be used to determine whether a mixture adjustment will apply.  If the mixture does not meet the requirements of Section M.04, an adjustment will be computed using the following formula:

Tons Adjusted for Marshall Design (TMD) = M x 0.10

Where: M = Tons of bituminous concrete mixture exceeding the tolerances in           Table 4.06-5. 

TABLE 4.06-6

TOLERANCES FOR CONSECUTIVE TESTS (MARSHALL)
	Classes
	Criteria
	% Tolerances (+/-)

	-
	Binder
	0.4

	1, 2, 4, 5, 5A & 5B
	#200
	2.0

	1, 2, 4
	#50
	4

	1, 2, 5, 5A & 5B
	#30
	5

	1, 2, 4, 5, 5A & 5B
	#8
	6

	1, 2, 4, 5, 5A & 5B
	#4
	7

	1, 2, 4, 5, 5A & 5B
	⅜ & ½ inch
	8


(2) Superpave Design- The adjustment values in Table 4.06-7 and 4.06-8 shall be calculated for each sub lot based on the Air Void and Liquid Binder Content 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 4.06-6 resulting from each sub lot



   
          n = number of air void tests in a production lot
TABLE 4.06-7

ADJUSTMENT VALUES FOR AIR VOIDS (SUPERPAVE)

	Adjustment Value 

(AdjAVi) (%)
	HMA S0.25, S0.375,  S0.5,  S1

Air Voids (AV)

	+2.5
	3.5 - 4.5

	0.0
	3.0 - 3.4  or  4.6 - 5.0

	- 5.0
	2.7 - 2.9  or  5.1 - 5.3

	- 10.0
	2.3 – 2.6  or  5.4 – 5.7

	-20.0
	< 2.2  or  > 5.8


Percent Adjustment for Liquid Binder = AdjPBt = [(AdjPB1 + AdjPB2 + AdjPBi + … + AdjPBn)] / n

Where:  AdjPBt= Total percent liquid 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

TABLE 4.06-8 

	Adjustment Value (AdjAVi) (%)
	HMA S0.25, S0.375,  S0.5,  S1

Pb (refer to Table M.04.03-5)

	0.0
	Equal to or above the min. liquid content

	- 10.0
	Below the min. liquid content


e) Density Adjustment: The quantity of bituminous concrete measured for payment for a specified lift of pavement 38 mm 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.
Tons Adjusted for Density (TD) = [{(PAM x .40) + (PAJ x .60)} / 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 Density
	Percent Adjustment for non-bridge lots
	Percent Adjustment for bridge lots

	97.1  –  100
	-2.5
	- 2.5

	94.5  –  97.0
	+2.5
	+2.5

	92.0  –  94.4
	0.0
	0.0

	91.0  –  91.9
	-2.5
	- 10.0

	89.1  –  90.9
	-15.0
	- 30.0

	87.0  –  89.0
	-30.0
	- 50.0

	86.9 or less
	Remove and Replace
	Remove and Replace


                                                        TABLE 4.06-10

Adjustment values for pavement Joint density

	Average Core Result 

Percent Density
	Percent Adjustment for non-bridge lots
	Percent Adjustment for bridge lots

	97.1  –  100
	-2.5
	- 2.5

	94.5  –  97.0
	+2.5
	+2.5

	91.0  –  94.4
	0.0
	0.0

	90.0  –  90.9
	-7.5
	- 7.5

	89.0  –  89.9
	-15.0
	-15.0

	87.0  –  88.9
	-30.0
	- 50.0

	86.9 or less
	Remove and Replace
	Remove and Replace 


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 used for the installation of temporary transitions shall be measured for payment under the appropriate HMA 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 liters furnished and applied on the Project and approved by the Engineer.

Method of Measurement:

a.
Container Method- Material furnished in a container will be measured to the nearest 2 liters.  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 2 liters.  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. 

b.
Truck Method- The Engineer will establish a weight per liter of the bituminous material based on the specific gravity at 16°C for the material furnished.  The number of liters furnished will be determined by weighing the material on scales furnished by and at the expense of the Contractor.

6.  Material Transfer Vehicle (MTV) - The furnishing and use of a MTV will be measured separately for payment based on the actual number of mtons of HMA surface course delivered to a paver using the MTV. 

4.06.05—Basis of Payment:

1.  Bituminous Concrete Class ( ), HMA S*:  The furnishing and placing of bituminous concrete will be paid for at the Contract unit price per mton for "Bituminous Concrete, Class ( )" or “HMA S* ( ).” 

- All costs associated with providing illumination of the work area 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.  
- All costs associated with obtaining cores for core correlation and dispute resolution are included in the general cost of the work. 

2.  HMA Adjustment Costs:  The “HMA Adjustment Costs" will be calculated using the formulas shown below if all of the measured adjustments in Article 4.06.04 do not equal zero.  A payment will be made for a positive adjustment.  A deduction from monies due the Contractor will be made for a negative adjustment. 


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


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


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



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

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

The estimated cost figure if included in the bid proposal or estimate is not to be altered in any manner by the bidder.  If the bidder should alter the amount shown, the altered figure will be disregarded and the original cost figure will be used to determine the amount of the bid for the Contract.
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 used for the installation of temporary transitions shall be paid under the appropriate HMA 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 liter for "Material for Tack Coat".

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

Pay Item*
Pay Unit*
Bituminous Concrete, Class ( )
mton 

HMA S*
mton

HMA Adjustment Cost
est.

Material for Tack Coat 
l.

Material Transfer Vehicle
mton

*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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