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Project Specific Special

Add the following Section:

SECTION 407

STONE MASTIC ASPHALT CONCRETE PAVEMENT

Special Provisions

407-1.01 DESCRIPTION.  This work consists of the furnishing and mixing of aggregate, asphalt cement and additives at a mixing plant and the hauling, spreading, and compaction of the Stone Mastic Asphalt (SMA) Concrete mixture on a previously prepared surface, all as specified in the contract and in conformance with the lines, grades and thicknesses shown on the plans.

407-2.01 COMPOSITION OF STONE MASTIC ASPHALT CONCRETE MIXTURES - JOB MIX DESIGN.  Stone Mastic Asphalt Concrete mixture shall be composed of aggregate, asphalt cement, and required additives combined within the limits specified in the contract.

Provide a Stone Mastic Asphalt Concrete mixture that meets the Stone Mastic Asphalt Concrete mix design requirements of Table 407-1.  

Submit the following to the Engineer at least 15 calendar days prior to the production of Stone Mastic Asphalt Concrete mixture:

1.
A letter stating the location, size, and type of mixing plant, the proposed gradation for the Job Mix Design, gradations for individual stockpiles with supporting process control information, and the blend ratio of each aggregate stockpile.  The proposed gradation must meet the requirements of Table 703-9, Stone Mastic Asphalt Concrete Aggregate.  Stone Mastic Asphalt Concrete mixtures produced from different plants shall not be mixed.

2.
Representative samples of each of the aggregates to be blended.  Sample sizes: 100 pounds of each intermediate and/or coarse aggregate, 200 pounds of fine aggregate, 25 pounds of blend sand and/or mineral filler.

3.
A minimum of three 1 gallon samples of the asphalt cement proposed for use in the mixture.  Include name of product, manufacturer, test results as required in Section 702, manufacturer's certificate of compliance with Section 702, and a temperature/viscosity curve for the asphalt cement.

4.
A minimum 0.5 pint sample of the anti-strip additive proposed, including name of product, manufacturer, and manufacturer's data sheet, and current Materials Safety Data Sheet (MSDS).

5.
A minimum 5 pound sample of the stabilizing additive (cellulose or polyolefin) proposed for use in the mixture, including name of product, manufacturer, test results as required in Section 407-2.05 and manufacturer’s certificate of compliance with Section 407-2.05.

The Engineer will then evaluate the material and the proposed gradation using ATM T-17 (version 01/93) and the mix design requirements of Table 407-1 to establish the Job Mix Design.  Approved Job Mix Designs will become a part of the contract and will specify the target value for asphalt cement content, additives, and the allowable mixing temperature range.  Up to10 working days will be required to determine the Job Mix Design after receipt of all items specified above.
TABLE 407-1

STONE MASTIC ASPHALT CONCRETE

MIX DESIGN REQUIREMENTS

	Design Parameters
	Requirement

	Stability, lbs., min.
	1000

	Flow, 0.01 inch 
	8-16

	Voids in total mix, percent
	3-5

	Compaction, number of blows each side of test specimen
	50

	Dust-asphalt ratio (the percent of material passing the No. 200 sieve divided by the percent of asphalt, by weight of mix)
	0.6-1.4

	Voids in the mineral aggregate (VMA), min.

Voids In Coarse Aggregate (VCA) Of The Mix, %


	17.0


Less Than VCA Of The Coarse Aggregate As Determined By AASHTO T 19



	Minimum Asphalt Cement Content %
	6.2


Approved Job Mix Designs will have the full tolerances shown in Table 407-4 applied and will not be limited to the broad band listed in Table 703-9.  Tolerances will not be applied to the largest sieve specified.

Submit changes in the Job Mix Design warranted by failure to meet the requirements of Table 407-1, changes in the source of asphalt cement, source of aggregates, aggregate quality, aggregate gradation, or blend ratio in the same manner as the original submittal.  A new Job Mix Design will only apply to Stone Mastic Asphalt Concrete mixture produced after submittal of the changes.

All mix designs after a Job Mix Design has been approved will be assessed a fixed fee of $1,500.00 each.

407-2.02 AGGREGATES.  Aggregates shall be of the type specified in the contract and shall conform to the requirements of Subsection 703-2.13.

407-2.03 ASPHALT MATERIALS.  Provide the grade of asphalt cement specified in the contract.  The asphalt cement shall conform to the applicable requirements of Section 702.  When not specified, the grade of asphalt cement shall be PG 58-28.

Asphalt cement may be conditionally accepted at the source. Each batch of asphalt cement shall be tested for conformance to specifications in Section 702 prior to shipping. Storage tanks used for the batch shall be noted on the test report. Anti-strip additives required by the mix design shall be added to the asphalt cement during load out for delivery to the project. A printed weight ticket of antistrip shall be included with the asphalt cement delivery ticket. The location where antistrip is added may be changed with the approval of the Engineer.

Shipping documents shall include the following:

1. Manufacturers certificate of compliance, Subsection 106-1.05

2. Conformance test results of the batch, Section 702.

3. Manufacturer shall also certify:

a. Date and Time of loading

b. Batch number and storage tank 

c. Type, grade, temperature, and quantity of materials loaded

d. Type and percent of anti-strip added

If there is a change in the source of the asphalt cement or if the kinematic viscosity (viscosity at 275 degrees Fahrenheit) of the asphalt cement used on the project changes from the viscosity of the asphalt supplied for the Job Mix Design by a factor of 2 (doubles or halves) or more, then operations shall be suspended until a new Job Mix Design is submitted and approved.

407-2.04 ANTI-STRIP ADDITIVES.  Use anti-strip agents in the proportions determined by ATM T-14 and included in the approved Job Mix Design.  At least 70 percent of the aggregate shall remain coated when tested in accordance with ATM T-14.

407-2.05 STABILIZING ADDITIVES.  Use cellulose or polyolefin stabilizing additives.  The dosage rate for cellulose is 0.3 percent by weight of the total mix.  The dosage rate for polyolefin is 0.4 percent by weight of the total mix.  The allowable tolerance per megagram shall not exceed 10 percent of the required weight of the stabilizing additive.

The cellulose stabilizing additive shall conform to the properties shown in Table 407-2. The polyolefin stabilizing additive shall conform to the properties shown in Table 407-3.

TABLE 407-2

CELLULOSE STABILIZING ADDITIVE

	Property
	Requirement

	Sieve Analysis:

  Method A - Alpine Sieve Analysis(1):

      Fiber Length

      Percent passing No. 100 sieve

  Method B - Mesh Screen Analysis(2):

      Fiber Length

      Percent passing No. 20 sieve

      Percent passing No. 40 sieve

      Percent passing No. 140 sieve 
	0.25 inches (max)

60-80

0.035”-0.06” (avg.)

75-95

55-75

10-30

	Ash Content(3)
	20% non-volatiles (max)

	pH(4)
	7.5 +/-1.0

	Oil Absorption(5)
	5.0 +/-1.0

times fiber weight

	Moisture Content(6)
	< 5%

	Bulk Density(7)
	1.25-2.50 lbs/ft3


Notes:

(1)
Method A - Alpine Sieve Analysis.  This test is performed using an Alpine Air Jet Sieve (Type 200 LS).  A representative five gram sample of fiber is sieved for 14 minutes at a controlled vacuum of 22 inches (+/- 3 inches) of water.  The portion remaining on the screen is weighed.

(2)
Method B - Mesh Screen Analysis.  This test is performed using standard No. 20, 40, 60, 80, 100, and 140 sieves, nylon brushes and a shaker.  A representative 10 gram sample of fiber is sieved, using a shaker and two nylon brushes on each screen.  The amount retained on each sieve is weighed and the percentage passing calculated.

(3)
Ash Content.  A representative 2-3 gram sample of fiber is placed in a tared crucible and heated between 1100 and 1200 F for not less than two hours.  The crucible and ash are cooled in a desiccator and reweighed.

(4)
pH Test.  Five grams of fiber is added to 100 ml of distilled water, stirred and let sit for 30 minutes.  The pH is determined with a probe calibrated with pH 7.0 buffer.

(5)
Oil Absorption Test.  Five grams of fiber is accurately weighed and suspended in an excess of mineral spirits for not less than five minutes to ensure total saturation.  It is then placed in a screen mesh strainer (approximately 0.5 square millimeter hole size) and shaken on a wrist action shaker for ten minutes (approximately 1-1/4 inch motion at 240 shakes/minute).  The shaken mass is then transferred without touching, to a tared container and weighed.  Results are reported as the amount (number of times its own weight) the fibers are able to absorb.

(6)
Moisture Content.  Ten grams of fiber is weighed and placed in a 250 F forced air oven for two hours.  The sample is then reweighed immediately upon removal from the oven.

(7)
Bulk Density.  Fluff fiber with air or Hobart Mixer, weigh out 25 grams of fiber, place in 100 ml cylinder, tap cylinder and measure volume.

TABLE 407-3

POLYOLEFIN STABILIZING ADDITIVE

	Property
	Requirement

	Chemical Property
	Ethylene, Propylene, Butane 1, Terpolymer, double bond free with no other functional group.

	Specific Gravity
	0.86

	Size
	Approx. 1/8 inch dia. by 1/8 inch length

	Softening Point
	200 F


407-2.06 PROCESS QUALITY CONTROL.  Sample and test materials for process QC of the Stone Mastic Asphalt Concrete mixture in accordance with Subsection 106-1.03.

Failure to perform process QC forfeits the Contractor's right to retests as provided for in Subsection 407-4.02.

CONSTRUCTION REQUIREMENTS

407-3.01 WEATHER LIMITATIONS.  Do not place Stone Mastic Asphalt Concrete mixture when it is raining or when rain is imminent, on a wet surface, on an unstable/yielding roadbed, when the base material is frozen, or when weather conditions prevent proper handling or finishing of the mixture.  Do not place Stone Mastic Asphalt Concrete mixture unless the surface temperature is 50 degrees F or warmer, or after August 15 of any year.

407-3.02 EQUIPMENT.  Use equipment in good working order and free of asphalt concrete mix buildup.  Make all equipment available for inspection and demonstration of operation 24 hours prior to placement of asphalt concrete mix.
407-3.03 BITUMINOUS MIXING PLANTS.  Use an asphalt plant designed to dry aggregates, maintain accurate temperature control, and accurately proportion asphalt cement and aggregates.  Calibrate the asphalt plant and furnish copies of the data to the Engineer at least one day prior to Stone Mastic Asphalt Concrete production.    Maintain a current Air Quality Permit issued by the State Of Alaska.

Provide a scalping screen on the asphalt plant to prevent oversize material or debris from being incorporated into the Stone Mastic Asphalt Concrete mixture.  Provide aggregate and asphalt cement sampling locations meeting OSHA safety requirements.

Do not use proportioning (batch) scales for weighing material for payment.  Weigh scales used in conjunction with a storage silo may be used to weigh the final product for payment, provided the scales are certified.

407-3.04 HAULING EQUIPMENT.  Haul Stone Mastic Asphalt Concrete mixture in trucks with tight, clean, smooth metal beds thinly coated with a minimum amount of paraffin oil, lime water solution or other manufactured asphalt release agent included on the Department's Approved Products List.  Do not use any petroleum product (e.g. diesel or fuel oil) as an asphalt release agent.  If truck beds are not satisfactorily cleaned, the Engineer may direct operations to cease.  The Engineer will not allow the operations to resume until measures are in place to insure proper cleaning of hauling units.  Hauling units will be restricted to end dumps only.

Belly dumps will not be allowed as hauling units unless a plan is developed and approved by the Engineer that ensures the following items are satisfactorily adhered to:

1. Tracking of asphalt material on the haul route, both on and off the project, shall be eliminated or cleaned.

2. Truck beds shall be cleaned and build up of material not allowed.

3. Pavement mat temperature behind the screed shall be optimum for compaction.

If the above items are not performed to the Engineer’s satisfaction, the use of belly dumps will be terminated.

Cover the Stone Mastic Asphalt Concrete mixture with a secured watertight canvas cover extending at least one foot over the sides and end of the truck bed when required by the Engineer.

407-3.05 ASPHALT PAVERS.   Use self-propelled asphalt pavers equipped with a heated vibratory screed. Control grade and cross slope with automatic grade and slope control devices.  Use an erected string line, a mobile string-line (ski) at least 30 feet in length, or other approved grade follower to automatically actuate the paver screed control system. Use grade control on either  a) both the high and low sides or b) grade control on the high side and slope control on the low side.

Equip asphalt pavers with a receiving hopper having sufficient capacity for a uniform spreading operation.  Equip receiving hoppers with a distribution system to place the Stone Mastic Asphalt Concrete mixture uniformly in front of the screed.

Use a screed assembly that produces a finished surface of the required smoothness, thickness and texture without tearing, shoving or displacing the Stone Mastic Asphalt Concrete mixture.  Screed extensions used for paving a constant width shall be heated and vibrated.  Place auger extensions within 1.5 feet of the screed extension on both sides, or per written manufacturer’s recommendations.

The use of a pickup machine to transfer Stone Mastic Asphalt Concrete mixture from a windrow to the paver hopper will be permitted, provided the pickup machine is capable of collecting the windrowed material without damage to the underlying course.  The Engineer will not allow the continued use of the pickup machine if segregation, excessive temperature loss, or any detrimental effects are observed.

407-3.06 ROLLERS.  Supply a minimum of three rollers weighing a minimum of 12 tons each to compact the Stone Mastic Asphalt Concrete mixture to the required density while maintaining the pace of the paving operations.  Rollers shall be of the static steel wheel or vibratory steel wheel type.  The roller drums shall be a minimum of 7 feet wide.  Use self-propelled rollers specifically designed to compact hot asphalt concrete mixtures and capable of reversing without backlash.  The use of equipment that results in crushing of the aggregate, or pick-up of the Stone Mastic Asphalt Concrete mixture will not be permitted.

407-3.07 PREPARATION OF EXISTING SURFACE.  Prepare existing surfaces in conformance with the plans and specifications.  Clean existing paved surfaces of loose material by sweeping with a power broom, supplemented by hand sweeping, if necessary.

Prior to placing Stone Mastic Asphalt Concrete mixture, uniformly coat pavement surfaces and contact surfaces of curbing, gutters, manholes, and other structures with tack coat material conforming to Section 402. 

407-3.08 PREPARATION OF ASPHALT.  Provide a continuous supply of the asphalt cement to the mixer at a uniform temperature, within the Job Mix Design mixing temperature range.

407-3.09 PREPARATION OF AGGREGATES.    Provide adequate dry storage for the mineral filler and stabilizing additive.  Dry the aggregate for Stone Mastic Asphalt Concrete so the moisture content of the Stone Mastic Asphalt Concrete mixture, sampled from the windrow, the end of the auger, or from behind the screed prior to compaction, is less than 0.5% (by total weight of mix) as determined by WAQTC TM 6.

Heat the aggregate for Stone Mastic Asphalt Concrete to a temperature compatible with the mix requirements specified.

Adjust the burner on the dryer to avoid damage to the aggregate and to prevent the presence of unburned fuel on the aggregate.  Stone Mastic Asphalt Concrete mixture in which soot or fuel is present is considered unacceptable per Subsection 105-1.11.

407-3.10 MIXING.  Uniformly combine the aggregate, asphalt cement, additives, and stabilizing additives in the amounts required by the Job Mix Design.  Mix the materials such that a complete and uniform coating of the aggregate is obtained.

1.
For batch plants.  Add the stabilizing additive through a separate inlet directly into the weigh hopper above the pugmill.  Time the addition of the stabilizing additive to occur during the hot aggregate charging of the hopper.  Provide adequate dry mixing time to ensure proper blending of the aggregate and fiber stabilizer.

2.
For drum mix plants.  Add cellulose stabilizing additive into the drum mixer at the same point the asphalt cement is added.  Add polyolefin stabilizing additive directly into the drum mixer through the RAP inlet.  Do not use polyolefin stabilizing additive in a drum mix plant without a RAP inlet.  Operate the drum mixer to ensure complete blending of the stabilizing additive into the mix.  

Dry mix Stone Mastic Asphalt Concrete with cellulose stabilizing additive a minimum of 15 seconds, and wet mix a minimum of 40 seconds.  Dry mix Stone Mastic Asphalt Concrete with polyolefin a minimum of 4 seconds, and wet mix a minimum of 30 seconds.  In batch plants, place the dry aggregate in motion immediately prior to the addition of asphalt cement.  Use a wet mixing time adequate to obtain 98% coated particles when tested in accordance with AASHTO T 195.

Mix the Stone Mastic Asphalt Concrete within the temperature range determined by the Job Mix Design.

Proportion the mineral filler into the mixture uniformly and in the desired quantities.  Provide appropriate equipment for accurately proportioning the relatively large amounts of mineral filler required for a Stone Mastic Asphalt Concrete mixture.

407-3.11 TEMPORARY STORAGE OF ASPHALT CONCRETE MIXTURE. Temporary storing or holding Stone Mastic Asphalt Concrete mixture in silo type storage bins is permitted provided that the characteristics of the Stone Mastic Asphalt Concrete mixture are not altered.  Signs of visible segregation, heat loss, changes from the Job Mix Design, change in the characteristics of asphalt cement, lumpiness or stiffness of the mixture will be cause for rejection.
Dispose of rejected Stone Mastic Asphalt Concrete mixture at no cost to the Department.

407-3.12 SPREADING AND PLACING.  Submit a Paving Plan for the Engineer's review a minimum of five working days prior to initiating paving operations.  The plan shall consist of, but not be limited to the following:

1.
Paving schedule to include sequence of operations.

2.
Operational details to include:

a.
Plant operating capacity and target production rate.  Process control testing frequency for gradation, moisture, asphalt cement content, and compaction.

b.
Number and capacity of trucks, cycle time, and delivery rate.  

c.
The manufacturer and model of the paver and pickup machine, to include information on grade followers, sensors, operating speed and production rate of the pavers.

d.
Number, type, weight, and operating speed of rollers.

e.
Location and method of constructing longitudinal and transverse joints.

f.
Construction plan for paving intersections and driveways.

Place Stone Mastic Asphalt Concrete mixture upon an approved surface, spread and strike off and compact to the required compacted thickness.  Spread and compact in one layer if the total thickness is 3 inches or less.  Use asphalt pavers to distribute the Stone Mastic Asphalt Concrete mixture in lanes of such widths as to hold to a practical minimum the number of longitudinal joints required, subject to the requirements of subsection 407-3.14.

Use hand tools to spread, rake, and lute the Stone Mastic Asphalt Concrete mixture in areas where irregularities or unavoidable obstacles make the use of mechanical spreading and finishing equipment impracticable.  In such areas, compact the Stone Mastic Asphalt Concrete mixture to the required compacted thickness.

Any Stone Mastic Asphalt Concrete mixture that is contaminated or segregated will be rejected.

Pave adjacent traffic lanes to the same elevation within 24 hours when the section of roadway being paved is open to traffic unless prevented by weather or other factors beyond control.  Place approved material against the outside pavement edge when the drop-off exceeds 2 inches.

When multiple lifts are specified in the contract, do not place the final lift until all lower lifts throughout that section, as defined by the Paving Plan, have been placed and accepted. 

Do not pave against new concrete curb until it has cured for at least 72 hours.

407-3.13 COMPACTION.  Immediately after spreading, thoroughly and uniformly compact the Stone Mastic Asphalt Concrete mixture by rolling. 

Roll with a minimum of three steel wheel rollers of a minimum weight of 12 tons each.  Adjust rolling procedures to provide the specified pavement density.  Operate rollers at a uniform speed not to exceed 3 mph and with the drive roller nearest the paver.  Roll until all roller marks are eliminated and the specified pavement density has been obtained.

Prevent adhesion of mixture to the rollers by moistening the wheels with water mixed with detergent or other approved material.  Replace rollers showing evidence of excessive pick-up.
Stop rolling operations once sufficient in-place density has been achieved.  Where migration of asphalt cement and filler to the compacted pavement surface has occurred, remove and replace with fresh Stone Mastic Asphalt Concrete mixture.

The target value for density will be 94% of the maximum specific gravity (MSG) as determined in accordance with AASHTO T 209.  For the first lot of Stone Mastic Asphalt Concrete, create the Job Mix Design from the MSG.  For additional lots, the MSG will be determined by the sample from the first sublot of the lot.  Acceptance testing for field density will be determined in accordance with WAQTC FOP for AASHTO T166/T 275 except that a minimum 6 inch diameter core is required.  (Acceptance testing for field density of leveling course will not be done.)

Grade with rakes and lutes and compact with mechanical tampers areas not accessible to rollers.  Use a trench roller in depressed areas to achieve the required compaction.

Remove any Stone Mastic Asphalt Concrete mixture that becomes loose and broken, segregated, mixed with dirt, or is any other way defective and replace with fresh Stone Mastic Asphalt Concrete mixture and compact to conform to surrounding areas.  Remove and replace any area showing an excess or deficiency of asphalt cement.

Do not leave rollers, other equipment, or vehicles standing on pavement that has not cooled sufficiently to prevent indentation by wheels.

407-3.14 JOINTS.  Minimize the number of joints and construct to ensure a continuous bond, texture, and smoothness between adjacent sections of the pavement.

The minimum specification for longitudinal joint density will be 91 percent of the MSG of the panel completing the joint.  Cut one minimum 6 inch diameter core centered on the longitudinal joint at each location the mat is cored for acceptance density testing in the panel completing the joint.  Density will be determined in accordance with WAQTC FOP FOR AASHTO T166/T 275.

When joining old existing pavement and new pavement, the old pavement shall be cut in a neat line with a power driven saw.

Remove full depth improperly formed joints resulting in surface irregularities, replace with fresh Stone Mastic Asphalt Concrete mixture, and thoroughly compact.  Do not roll joints after the material has cooled below 170 degrees Fahrenheit.  All pavement removal shall be precut to a neat line with a power driven saw.

Apply a tack coat of asphalt cement or asphalt emulsion on all cold joints and allow to break prior to placing any fresh Stone Mastic Asphalt Concrete mixture against the joint.  Apply the tack coat just prior to paving.

Form transverse joints by saw cutting back on the previous run to expose the full depth of the course or by using a removable bulkhead.  Skew transverse joints between 15-25 degrees.

Offset longitudinal joints in one layer from those in the layer immediately below by at least 6 inch.  Align the joints in the top layer at the centerline or lane lines.  Where pre-formed marking tape striping is required, offset the longitudinal joint in the top layer not more than 6 inch from the edge of the stripe.

407-3.15 SURFACE TOLERANCE.  The surface of the Stone Mastic Asphalt Concrete will be measured after final rolling at selected locations using a 10 foot straightedge.  Correct variations of the surface greater than 3/16 inch from the testing edge of the straightedge between any two contacts.

The Engineer will measure the smoothness of the Stone Mastic Asphalt Concrete Pavement in all driving lanes with a California-type profilograph within 15 days after mainline paving is completed and all defects are corrected.  No measurements will be taken in turn lanes, lane transitions, or within 25 feet of bridge abutments or matches with an existing pavement.  The profilograph results (PrI) will be reduced within the 15 day period and a price adjustment will be calculated in accordance with Subsection 407-5.01.  Furnish any required traffic control devices or flagging in accordance with Section 643.
407-3.16 PATCHING DEFECTIVE AREAS.  Remove any Stone Mastic Asphalt Concrete mixture that becomes contaminated with foreign material, is segregated, or is in any way defective.  Skin patching is not permitted.  Remove defective materials for the full thickness of the course.  Cut the pavement so that all edges are vertical, the sides are parallel to the direction of traffic and the ends are skewed between 15-25 degrees.  Coat edges with tack coat conforming to Section 402 and allow to cure.  Place and compact fresh Stone Mastic Asphalt Concrete mixture in sufficient quantity so that the finished surface conforms to grade and smoothness requirements.  Compact the Stone Mastic Asphalt Concrete mixture to the density specified.  No payment shall be made for material replacing defective material.  All costs associated with patching defective areas shall be borne by the Contractor.

407-3.17 TEST SECTION.  Place a minimum of 300 tons of Stone Mastic Asphalt Concrete mixture in a test section at a location approved by the Engineer 5 days prior to proceeding with Stone Mastic Asphalt Concrete paving.  The test section is used to adjust the Job Mix Design asphalt cement content and also to familiarize the Contractor's personnel with the laydown and compaction of Stone Mastic Asphalt Concrete mixture.

Stone Mastic Asphalt Concrete mixture placed in the test strip that meets specifications will be measured and paid for at contract prices.  No payment will be made for mixture that does not meet specifications.  If the test strip is placed within the project limits and does not meet specifications, it shall be removed at the Contractor's expense.

407-4.01 METHOD OF MEASUREMENT.  Stone Mastic Asphalt Concrete mixture will be measured by the ton in accordance with Section 109.  The weight used shall be the tons used in the accepted pavement and no deduction will be made for the weight of asphalt cement material, anti-stripping agent or any other additive used in the mixture.

A price adjustment, when applicable, will be made based on a quality level analysis under Subsection 407-4.03.

Asphalt cement will be measured by the ton based on the weight of asphalt cement calculated using the percent of asphalt cement for each sublot as determined by WAQTC TM 4, or AASHTO T 308.  The same tests used for the acceptance testing of the sublot will be used for computation of the asphalt cement quantity.  If WAQTC TM 4 determines the asphalt cement content, the percent of asphalt cement for each sublot will be reduced by 0.4 percent for Stone Mastic Asphalt Concrete containing polyolefin.  If AASHTO T 308 determines the asphalt cement content, the percent of asphalt cement for each sublot will be reduced by 0.4 percent for Stone Mastic Asphalt Concrete containing polyolefin, and by 0.3 percent for Stone Mastic Asphalt Concrete containing cellulose.
The Engineer may direct at any time that tankers be weighed before and after unloading in his presence.  If the weight determined at the project varies more than one percent from the invoice amount, payment will be based on the weight determined at the project.

No payment will be made for any asphalt cement in excess of 0.4 percent above the optimum asphalt cement content specified in the Job Mix Design.

Any leftover, waste, or diversion will be computed in a manner to be determined by the Engineer.  The weight of asphalt cement in waste Stone Mastic Asphalt Concrete will be calculated using the target value for asphalt cement as specified in the Job Mix Design.

Measure longitudinal joints by the foot.  The distance measured will be in both directions from a longitudinal joint core location to a point equal distant to the next longitudinal joint core.

407-4.02 ACCEPTANCE SAMPLING AND TESTING.  The quantity of Stone Mastic Asphalt Concrete mixture produced and placed shall be divided into lots and the lots evaluated individually for acceptance.  The Department has the exclusive right and responsibility for determining the acceptability of all materials incorporated into the project The Engineer shall perform acceptance sampling and testing.  The results of the acceptance testing performed by the Engineer will be made available to the Contractor within seven working days from the date of sampling.
A lot will normally be 5,000 tons.  The lot will be divided into sublots of 500 tons, each randomly sampled and tested for asphalt cement content, density, and gradation in accordance with this subsection.  If the project has more than one lot and less than eight additional sublots have been sampled at the time a lot is terminated, the material in the shortened lot will be included as part of the prior lot and the price adjustment computed for the prior lot will include the samples from the shortened lot.

If eight or nine samples have been obtained at the time a lot is terminated, they will be considered as a lot and the price adjustment will be based on the actual number of test results (excluding outliers) in the shortened lot.

If the contract quantity is between 1,000 tons and 4,999 tons, the contract quantity will be considered one lot.  The lot will be divided into 5 equal sublots and randomly sampled for asphalt cement content, density and gradation in accordance with this subsection.  The Engineer shall select one sample for every 1,000 tons of mix, or majority portion thereof, for testing.  If the test result(s) conform to the specification limits, the lot will be calculated from the average of the asphalt cement content tests performed.  If only one asphalt cement content test is performed, the weight of asphalt cement for the lot will be calculated from that one test result.  If any of the test results fail to conform to specification limits, the remaining samples will be tested and the lot evaluated for price adjustment in accordance with subsection 407-4.03 with the exception that the Pay Factor shall not exceed 1.00 for any sieve size, asphalt cement content and density.

If the contract quantity is less than 1,000 tons, Stone Mastic Asphalt Concrete pavement shall be accepted for payment based on the Engineer's approval of a Job Mix Design and the placement and compaction of the Stone Mastic Asphalt Concrete mixture to the specified depth and finished surface requirements and tolerances.  Any area of finished surfacing that is segregated, fails to meet surface tolerance requirements, cools to below 170 degrees F prior to completing compaction, or is any other way defective shall be removed and replaced with fresh Stone Mastic Asphalt Concrete mixture.  Removal and replacement of defective pavement shall be at no additional cost to the Department.

Samples taken for the determination of asphalt cement content will be taken from behind the screed prior to initial compaction.  Determine the asphalt cement content by using WAQTC TM 4, or AASHTO T 308. Determine the moisture content using WAQTC TM 6.

Samples taken for the determination of aggregate gradation will be from the same location as samples taken for asphalt cement content.  Aggregate gradation will be determined in accordance with AASHTO T 30 from the aggregate remaining after the ignition oven (AASHTO T 308) has burned off the asphalt cement.

Cut one full depth core sample with a minimum diameter of 6 inches from the finished lift for density acceptance testing in accordance with WAQTC FOP FOR AASHTO T166/T 275.  Neatly cut the core samples with a core drill at the randomly selected locations marked by the Engineer.  Use a core extractor to prevent damage to the cores while removing.  Do not cut core samples from Stone Mastic Asphalt Concrete mats on bridge decks.  Failure to cut core samples within the specified period will result in a deduction of $100.00 per sample per day.  The accrued amount will be subtracted under Item 407(4), Asphalt Price Adjustment.

Backfill all voids left by sampling with fresh Stone Mastic Asphalt Concrete mixture and compact within 24 hours of sampling.  Failure to backfill voids left by sampling within the specified period will result in a deduction of $100.00 per hole per day. The accrued amount will be subtracted under Item 407(4), Asphalt Price Adjustment.

Samples will be evaluated for acceptance in accordance with Subsection 407-4.03.

A retest of any sample outside the limits specified in Table 407-4 may be requested.  Deliver this request in writing to the Engineer within 7 days of receipt of the initial test result.  Verbal requests with the written request to be delivered after the specified 7 days will not be accepted.  The sample(s) for retesting shall be taken within 24 hours of the notice to the Engineer requesting the retest(s).  The Engineer will mark the sample location for the retest.  Failure to provide the sample(s) for retesting within the specified period forfeits the right for a retest for the affected sample(s).  The original test result will be discarded and the retest result will be used in the price adjustment calculation regardless of whether the retest result gives a higher or lower pay factor.  Only one retest per sample will be allowed.

407-4.03 EVALUATION OF MATERIALS FOR ACCEPTANCE.  The following method of price adjustment will be applied to Stone Mastic Asphalt Concrete mixture when the contract quantity equals or exceeds 5,000 tons except as defined in Subsection 407-4.02.  The longitudinal joint density price adjustment will apply when Stone Mastic Asphalt Concrete quantities are equal to or greater than 1,000 tons.

All acceptance test results for a lot will be analyzed collectively and statistically by the Quality Level Analysis Method as specified in Subsection 106-1.03 to determine the estimated percent of a lot that is within specification limits.

Prior to computing the price adjustment, the validity of the test results shall be ascertained in accordance with SP-7, the Standard Practice for Determination of Outlier Test Results.  Outlier test results shall not be included in the price adjustment calculations.  If any sieve size on a gradation test, or the asphalt cement content is an outlier, then the gradation test results and the asphalt cement content results for that sample will not be included in the price adjustment.  The density test result for that sample will be included in the price adjustment provided it is not an outlier also.

If the density test result is an outlier, the density test result will not be included in the price adjustment but the gradation and asphalt cement content results for that sample will be included provided neither is an outlier.

Quality Level Analysis (Specification Conformance Analysis) is a statistical procedure for estimating the percent compliance to a specification and is affected by shifts in the arithmetic mean 
[image: image1.wmf])

x

(

 and by the sample standard deviation (s).  Analysis of test results will be based on an Acceptable Quality Level (AQL) of 95.0 percent and a contractor's risk of 5.0 percent unless otherwise specified.  AQL may be viewed as the lowest percent within the specification limits of a material that is acceptable as a process average and receive 100 percent pay.  The Contractor's risk is the probability that when the Contractor is producing material at exactly the AQL, the materials will receive less than 1.00 pay factor.

As an incentive to produce quality material, a pay factor greater than 1.00 may be obtained.  The maximum pay factor obtainable is 1.05.  The maximum pay factor for the largest sieve size specification for gradation shall be 1.00.  The price adjustment is based on the lower of two pay factors.  The first factor is a composite pay factor for Stone Mastic Asphalt Concrete mixture that includes gradation and asphalt cement content.  The second factor is a separate pay factor for density.

A lot containing non-specification material (less than 1.00 pay factor) may be accepted at an adjusted price provided the pay factor is at least 0.75 and the Engineer identifies that there are no isolated defects.  A lot containing non-specification material that fails to obtain at least a 0.75 pay factor will be rejected in accordance with Subsection 105-1.11.

The Engineer can reject material that appears to be defective based on visual inspection.  Such rejected material shall not be used in the work. No payment will be made for the materials rejected by the Engineer. 

Quality Level Analysis.  Procedures for computation of composite pay factors are as follows:

1.
Eliminate test results found to be outliers by SP-7 (Standard Practice for Determination of Outlier Test Results) and any test results on material not incorporated into the work from the quality level analysis.

Determine the arithmetic mean 
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 of the remaining test results:
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Where:
Σ  =  summation of

x  =  individual test value to xn
n  =  total number of test values
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 is rounded to the nearest tenth for density and all sieve sizes except the No. 200 sieve.  
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 is rounded to the nearest hundredth for asphalt content and the No. 200 sieve.

2.
Compute the sample standard deviation (s) after the outliers have been excluded:
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Where:
Σ(x2)  =  summation of the squares of individual test values.

(Σx)2  =  square of the summation of the individual test values.

The sample standard deviation (s) is rounded to the nearest 0.01 for density and all sieve sizes except the No. 200 sieve.  The sample standard deviation (s) is rounded to the nearest 0.001 for asphalt content and the No. 200 sieve.

If the computed sample standard deviation (s) is less than 0.001, then use s = 0.20 for density and all sieve sizes except the No. 200 sieve.  Use s = 0.020 for the No. 200 sieve and asphalt cement content.

3.
Compute the Upper Specification Limit (USL) and Lower Specification Limit (LSL).  For aggregate gradation and asphalt cement content, the Specification Limits (USL and LSL) are equal to the Target Value (TV) plus and minus the allowable tolerances in Table 407-4.  The tolerances for the largest sieve specified will be plus 0% and minus 1%.  The TV is the specification value defined by the Job Mix Design.  The TV for density is 94 percent of the maximum specific gravity (MSG).  The LSL for density is 92 percent of MSG and the USL is 96%.

4.
Compute the upper quality index (QU):
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Where:
USL = Upper Specification Limit





QU is rounded to the nearest hundredth.

5.
Compute the lower quality index (QL):
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Where:
LSL = Lower Specification Limit

QL is rounded to the nearest hundredth.

6.
Determine PU (percent within the upper specification limit that corresponds to a given QU) from Table 106-1.  For negative values of QU, see 106-1.03, 3.  QUALITY LEVEL ANALYSIS (QLA).
7.
Determine PL (percent within the lower specification limit that corresponds to a given QL) from Table 106-1.  For negative values of QL, see 106-1.03, 3.  QUALITY LEVEL ANALYSIS (QLA).
8.
Determine the Quality Level (QL), the total percent within specification limits, for aggregate gradation, asphalt cement content, and density.


QL = (PL + PU) - 100

9.
Using the Quality Levels from step 8, determine the lot Pay Factor for Density (DPF), and gradation and asphalt cement content pay factors (PF) from Table 106-2.

10.
Calculate the lot Stone Mastic Asphalt Concrete mixture Composite Pay Factor (CPF) for asphalt cement content and gradation using the following formula:  
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Round the Composite Pay Factor (CPF) to the nearest hundredth.

Table 407-5 is used to determine the weight factor (f) for each sieve size and asphalt cement content.

Table 407-4

LOWER SPECIFICATION LIMIT (LSL) and

UPPER SPECIFICATION LIMIT (USL)

	Measured Characteristics
	LSL
	USL

	¾ inch sieve
	TV-5.0
	TV+5.0

	½ inch sieve
	TV-5.0
	TV+5.0

	3/8 inch sieve
	TV-5.0
	TV+5.0

	No. 4 sieve
	TV-4.0
	TV+4.0

	No. 8 sieve
	TV-4.0
	TV+4.0

	No. 16 sieve
	TV-4.0
	TV+4.0

	No. 30 sieve
	TV-4.0
	TV+4.0

	No. 50 sieve
	TV-3.0
	TV+3.0

	No. 100 sieve
	TV-3.0
	TV+3.0

	No. 200 sieve
	TV-2.0
	TV+2.0

	Asphalt %
	TV-0.40
	TV+0.40

	Density
	92%
	96%


Table 407-5

WEIGHT FACTORS

	Sieve Designation
	Factor (f)

	¾ inch sieve
	3

	½ inch sieve
	5

	3/8 inch sieve
	6

	No. 4 sieve
	10

	No. 8 sieve
	4

	No. 16 sieve
	4

	No. 30 sieve
	4

	No. 50 sieve
	6

	No. 100 sieve
	8

	No. 200 sieve
	10

	Asphalt %
	40


407-5.01 BASIS OF PAYMENT.  The accepted quantity will be paid for at the contract unit price for the pay items listed below, complete in place.

Anti-strip additives will be subsidiary to the stone mastic asphalt concrete.

Stabilizing additives will be subsidiary to Item 407(1), Stone Mastic Asphalt Concrete.

A change order/directive is not required for Asphalt Price Adjustment pay item.  The approved Job Mix Design will initiate 407(3) Anti-Strip Additive at the prescribed rate and the Notice to Proceed shall constitute the notice required to initiate Item 407(4), Asphalt Price Adjustment.

The Asphalt Price Adjustment will be the sum of the price adjustments for each lot, fees accrued for subsequent Job Mix Design evaluations as outlined in Subsection 407-2.01, and fees accrued for failure to cut cores and/or backfill voids left by sampling in the allotted time as outlined in subsection 407-4.02.  The Asphalt Price Adjustment will be algebraically added to the Contractor's payment for Stone Mastic Asphalt Concrete.  Individual lot price adjustments will be based on either the Composite Pay Factor (CPF) or Density Pay Factor (DPF), whichever is the lowest value.  The price adjustment for each individual lot will be calculated as follows:

Price Adjustment = [(CPF or DPF)* -1] x (tons in lot) x (PAB)

PAB = Price Adjustment Base = $63.15 / tons

* Composite Pay Factor (CPF) or Density Pay Factor (DPF), whichever is the lowest    value.

Longitudinal joint densities less than 91 percent of MSG as defined in Subsection 407-3.14 will be measured in accordance with Subsection 407-4.01 and assessed a price adjustment of $0.35 per foot.  The accrued amount will be subtracted under Item 407(4), Asphalt Price Adjustment.
A separate price adjustment for pavement smoothness as measured in accordance with Subsection 407-3.15 will be calculated and applied in accordance with Table 407-6.  The adjustment will be applied under Item 407(4), Asphalt Price Adjustment.

TABLE 407-6

	Average Profile Index (PrI)

 (Inches per Lane Mile)
	Adjustment to payment for 

Stone Mastic Asphalt Concrete



	0 to 3.9
	Add $5,000 multiplied by (4.0-PrI)

	4.0 to 6.0
	No adjustment

	6.1 and greater
	Deduct $5,000 multiplied by (PrI- 6.0) but not to exceed $10,000.
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Payment will be made under:

Pay Item No.
Pay Item
Pay Unit
407(1)
Stone Mastic Asphalt Concrete
Ton

407(2)
Asphalt Cement, PG 58-28
Ton

407(4)
Asphalt Price Adjustment
Contingent Sum
Project Name: Glenn Highway: McCarrey To Hiland road Resurfacing
Project No.:  IM-0A1-6(29)/55610
Section 407

_1038997361

_1038997363

_1038997364

_1038997362

_1038997359

_1038997360

_1038997357

_1038997358

_1038997356

