[bookmark: _Toc355638930][bookmark: _Toc355639048][bookmark: _Toc355639143][bookmark: _Toc355639236][bookmark: _Toc355896757][bookmark: _Toc355897165][bookmark: _Toc358116683][bookmark: _Toc353882789]Replace section 37-2 with:
[bookmark: _Toc355602415][bookmark: _Toc355638931][bookmark: _Toc355639049][bookmark: _Toc355639144][bookmark: _Toc355639237][bookmark: _Toc355896758][bookmark: _Toc355897166][bookmark: _Toc358116684]37-2  SEAL COATS
[bookmark: _Toc355602416][bookmark: _Toc355638932][bookmark: _Toc355639050][bookmark: _Toc355639145][bookmark: _Toc355639238][bookmark: _Toc355896759][bookmark: _Toc355897167][bookmark: _Toc358116685]37-2.01  GENERAL
[bookmark: _Toc355638933][bookmark: _Toc355639051][bookmark: _Toc355639146][bookmark: _Toc355639239][bookmark: _Toc355896760][bookmark: _Toc355897168][bookmark: _Toc358116686]37-2.01A  General
[bookmark: _Toc355638934][bookmark: _Toc355639052][bookmark: _Toc355639147][bookmark: _Toc355639240][bookmark: _Toc355896761][bookmark: _Toc355897169][bookmark: _Toc358116687]37-2.01A(1)  Summary
Section 37-2 includes specifications for applying seal coats.
[bookmark: _Toc355638935][bookmark: _Toc355639053][bookmark: _Toc355639148][bookmark: _Toc355639241][bookmark: _Toc355896762][bookmark: _Toc355897170][bookmark: _Toc358116688]37-2.01A(2)  Definitions
Not Used
[bookmark: _Toc355638936][bookmark: _Toc355639054][bookmark: _Toc355639149][bookmark: _Toc355639242][bookmark: _Toc355896763][bookmark: _Toc355897171][bookmark: _Toc358116689]37-2.01A(3)  Submittals
Not Used
[bookmark: _Toc355638937][bookmark: _Toc355639055][bookmark: _Toc355639150][bookmark: _Toc355639243][bookmark: _Toc355896764][bookmark: _Toc355897172][bookmark: _Toc358116690]37-2.01A(4)  Quality Control and Assurance
The following personnel must attend the prepaving conference:
1.	Aggregate suppliers
2.	Chip spreader operators
3.	Emulsion and binder distributor
4.	Coated chips producer if coated chips are used

[bookmark: _Toc355638938][bookmark: _Toc355639056][bookmark: _Toc355639151][bookmark: _Toc355639244][bookmark: _Toc355896765][bookmark: _Toc355897173][bookmark: _Toc358116691]37-2.01B  Materials
Screenings must be broken stone, crushed gravel, or both. At least 90 percent of screenings by weight must be crushed particles as determined under California Test 205.
Screenings for seal coats must have the properties specified in the following table:
	Seal Coat Screenings

	Properties
	Test method
	Specification

	Los Angeles Rattler, %, max
Loss at 100 revolutions.
Loss at 500 revolutions.
	California Test 211
	
10
40

	Film stripping, %, max
	California Test 302
	25



[bookmark: _Toc355638939][bookmark: _Toc355639057][bookmark: _Toc355639152][bookmark: _Toc355639245][bookmark: _Toc355896766][bookmark: _Toc355897174][bookmark: _Toc358116692]37-2.01C  Construction
[bookmark: _Toc278954889][bookmark: _Toc283883423][bookmark: _Toc286850354][bookmark: _Toc290280059][bookmark: _Toc355638940][bookmark: _Toc355639058][bookmark: _Toc355639153][bookmark: _Toc355639246][bookmark: _Toc355896767][bookmark: _Toc355897175][bookmark: _Toc358116693]37-2.01C(1)  General
Wherever final sweeping or brooming of the seal coat surface is complete, place permanent traffic stripes and pavement markings within 10 days.
If you fail to place the permanent traffic stripes and pavement markings within the specified time, the Department withholds 50 percent of the estimated value of the seal coat work completed that has not received permanent traffic stripes and pavement markings.
Section 37-2.01C(1). Use to specify the maximum length of seal coat activities and minimum distance between seal coat application locations. Do not use if the project is entirely 2-lane, 2-way roadway.
Add to section 37-2.01C(1):
For multilane roadways, seal coat activities including traffic control assisted by pilot cars must not be more than __ miles in length. The distance between seal coat application locations on adjacent lanes in the same direction of travel must be at least __ miles.
[bookmark: _Toc278954890][bookmark: _Toc283883424][bookmark: _Toc286850355][bookmark: _Toc290280060][bookmark: _Toc355638941][bookmark: _Toc355639059][bookmark: _Toc355639154][bookmark: _Toc355639247][bookmark: _Toc355896768][bookmark: _Toc355897176][bookmark: _Toc358116694]37-2.01C(2)  Equipment
Equipment for seal coats must include and comply with the following:
1.	Screenings haul trucks. Haul trucks must have:
1.1.	Tailgates that discharge screenings
1.2.	Devices to lock onto the rear screenings spreader hitch
1.3.	Dump beds that will not push down on the spreader when fully raised
1.4.	Dump beds that will not spill screenings on the roadway when transferred to the spreader hopper
1.5.	Tarpaulins to cover precoated screenings when haul distance exceeds 30 minutes or ambient temperature is less than 65 degrees F
2.	Self-propelled screenings spreader. The spreader must have:
2.1.	Screenings hopper in the rear
2.2.	Belt conveyors that carry the screenings to the front
2.3.	Spreading hopper capable of providing a uniform screening spread rate over the entire width of the traffic lane in 1 application.
3.	Self-propelled power brooms. Do not use gutter brooms or steel-tined brooms. Brooms must be capable of removing loose screenings adjacent to barriers that prevent screenings from being swept off the roadway, including curbs, gutters, dikes, berms, and railings.
4.	Pneumatic-tired rollers. Pneumatic-tired rollers must be an oscillating type at least 4 feet wide. Each roller must be self-propelled and reversible. Pneumatic tires must be of equal size, diameter, type, and ply. The roller must carry at least 3,000 lb of load on each wheel and each tire must have an air pressure of 100 ± 5 psi.

[bookmark: _Toc278954894][bookmark: _Toc283883428][bookmark: _Toc286850357][bookmark: _Toc290280064][bookmark: _Toc355638942][bookmark: _Toc355639060][bookmark: _Toc355639155][bookmark: _Toc355639248][bookmark: _Toc355896769][bookmark: _Toc355897177][bookmark: _Toc358116695]37-2.01C(3)  Surface Preparation
Before applying seal coat, cover manholes, valve and monument covers, grates, or other exposed facilities located within the area of application, using a plastic or oil resistant construction paper secured by tape or adhesive to the facility being covered. Reference the covered facilities with a sufficient number of control points to relocate the facilities after the application of the seal coat.
After completion of the seal coat operation, remove covers from the facilities.
Immediately before applying seal coat, clean the surface to receive seal coat by removing extraneous material and drying. Cleaning the existing pavement includes the use of brooms.
[bookmark: _Toc278954896][bookmark: _Toc283883430][bookmark: _Toc286850359][bookmark: _Toc290280066][bookmark: _Toc355638943][bookmark: _Toc355639061][bookmark: _Toc355639156][bookmark: _Toc355639249][bookmark: _Toc355896770][bookmark: _Toc355897178][bookmark: _Toc358116696]37-2.01C(4)  Applying Emulsion and Asphalt Binder
Prevent spray on existing pavement not intended for seal coat or on previously applied seal coat using a material such as building paper. Remove the material after use.
Align longitudinal joints between seal coat applications with designated traffic lanes.
For emulsion, overlap longitudinal joints by not more than 4 inches. You may overlap longitudinal joints up to 8 inches if authorized.
For areas not accessible to a truck distributor bar, apply the emulsion with a squeegee or other authorized means. For asphalt binder, hand spray nonaccessible areas. You may overlap the emulsion or asphalt binder applications before the application of screenings at longitudinal joints.
Do not apply the emulsion or asphalt binder unless there are sufficient screenings at the job site to cover the emulsion or asphalt binder.
Discontinue application of emulsion or asphalt binder early enough to comply with lane closure specifications and darkness. Apply to 1 lane at a time and cover the lane entirely in 1 operation.
[bookmark: _Toc286850360][bookmark: _Toc290280073][bookmark: _Toc355638944][bookmark: _Toc355639062][bookmark: _Toc355639157][bookmark: _Toc355639250][bookmark: _Toc355896771][bookmark: _Toc355897179][bookmark: _Toc358116697]37-2.01C(5)  Spreading Screenings
Prevent vehicles from driving on asphaltic emulsion or asphalt binder before spreading screenings.
Spread screenings at a uniform rate over the full lane width in 1 application.
Broom excess screenings at joints before spreading adjacent screenings.
Operate the spreader at speeds slow enough to prevent screenings from rolling over after dropping.
If the spreader is not moving, screenings must not drop. If you stop spreading and screenings drop, remove the excess screenings before resuming activities.
[bookmark: _Toc278954906][bookmark: _Toc283883440][bookmark: _Toc286850361][bookmark: _Toc290280078][bookmark: _Toc355638945][bookmark: _Toc355639063][bookmark: _Toc355639158][bookmark: _Toc355639251][bookmark: _Toc355896772][bookmark: _Toc355897180][bookmark: _Toc358116698]37-2.01C(6)  Finishing
Remove piles, ridges, or unevenly distributed screenings. Repair permanent ridges, bumps, or depressions in the finished surface. Spread additional screenings and roll if screenings are picked up by rollers or vehicles.
Seal coat joints between adjacent applications of seal coat must be smooth, straight, uniform, and completely covered. Longitudinal joints must be at lane lines and not overlap by more than 4 inches. Blend the adjacent applications by brooming.
A coverage is the number of passes a roller needs to cover the width. A pass is 1 roller movement parallel to the seal coat application in either direction. Overlapping passes are part of the coverage being made and are not part of a subsequent coverage. Do not start a coverage until completing the previous coverage.
Before opening to traffic, finish seal coat in the following sequence:
1.	Perform initial rolling consisting of 1 coverage with a pneumatic-tired roller
2.	Perform final rolling consisting of 3 coverage's with a pneumatic-tired roller
3.	Broom excess screenings from the roadway and adjacent abutting areas
4.	Apply flush coat if specified

The Engineer may order salvaging of excess screenings.
Dispose of excess screenings the Engineer determines are not salvageable. Dispose of screenings in any of the following ways or locations:
1.	Under section 14-10
2.	On embankment slopes
3.	In authorized areas

Salvaging and stockpiling excess screenings is change order work.
[bookmark: _Toc290280081][bookmark: _Toc355638946][bookmark: _Toc355639064][bookmark: _Toc355639159][bookmark: _Toc355639252][bookmark: _Toc355896773][bookmark: _Toc355897181][bookmark: _Toc358116699]37-2.01C(7)  Seal Coat Maintenance
Seals coat surfaces must be maintained for 4 consecutive days from the day screenings are applied. Maintenance must include brooming to maintain a surface free of loose screenings, to distribute screenings over the surface so as to absorb any free asphaltic material, to cover any areas deficient in cover coat material, and to prevent formation of corrugations 
After 4 consecutive days, excess screenings must be removed from the paved areas. Brooming must not displace screenings set in asphaltic material.
The exact time of brooming will be determined by the Engineer. As a minimum, brooming will be required at the following times:
1.	On 2-lane 2-way roadways, from 2 to 4 hours after traffic, controlled with pilot cars, has been routed on the seal coat
2.	On multilane roadways, from 2 to 4 hours after screenings have been placed
3.	In addition to previous brooming, immediately before opening any lane to public traffic, not controlled with pilot cars
4.	As the 1st order of work on the morning following the application of screenings on any lane that has been open to public traffic not controlled with pilot cars.

For 2-lane 2-way roadways under 1-way traffic control, upon completion of secondary rolling, public traffic must be controlled with pilot cars and routed over the new seal coat for a period of 2 to 4 hours. The Engineer will determine the exact period of time.
Schedule the operations so that seal coat is placed on both lanes of the traveled way each work shift and so that 1-way traffic control is discontinued 1 hour before darkness. At the end of the work shift, the end of the seal coat on both lanes must generally match.
On multilane roadways, initial brooming must begin after the screenings have been in place for a period of 2 to 4 hours. When the initial brooming is not completed during the work shift in which the screenings were placed, the initial brooming must be completed as the 1st order of work at the beginning of the next work shift.
Public traffic must be controlled with pilot cars and be routed on the new seal coat surface of the lane for a minimum of 2 hours after completion of the initial brooming and before opening the lane to traffic not controlled with pilot cars. When traffic is controlled with pilot cars, a maximum of 1 lane in the direction of travel must be open to public traffic. Once traffic controlled with pilot cars is routed over the seal coat at a particular location, continuous control must be maintained at that location until the seal coat placement and brooming on adjacent lanes to receive seal coat is completed.
[bookmark: _Toc355638947][bookmark: _Toc355639065][bookmark: _Toc355639160][bookmark: _Toc355639253][bookmark: _Toc355896774][bookmark: _Toc355897182][bookmark: _Toc358116700]37-2.01D  Payment
If there is no bid item for a traffic control system, furnishing and using a pilot car is included in the various items of the work involved in applying the seal coat.
If test results for the screenings grading do not comply with specifications, you may remove the seal coat represented by these tests or request that it remain in place with a payment deduction. The deduction is $1.75 per ton for the screenings represented by the test results.
[bookmark: _Toc355602417][bookmark: _Toc355638948][bookmark: _Toc355639066][bookmark: _Toc355639161][bookmark: _Toc355639254][bookmark: _Toc355896775][bookmark: _Toc355897183][bookmark: _Toc358116701]37-2.02  FOG SEAL
[bookmark: _Toc355638949][bookmark: _Toc355639067][bookmark: _Toc355639162][bookmark: _Toc355639255][bookmark: _Toc355896776][bookmark: _Toc355897184][bookmark: _Toc358116702]37-2.02A  General
[bookmark: _Toc355638950][bookmark: _Toc355639068][bookmark: _Toc355639163][bookmark: _Toc355639256][bookmark: _Toc355896777][bookmark: _Toc355897185][bookmark: _Toc358116703]37-2.02A(1)  Summary
Fog seal coat includes applying a slow-setting asphaltic emulsion.
[bookmark: _Toc355638951][bookmark: _Toc355639069][bookmark: _Toc355639164][bookmark: _Toc355639257][bookmark: _Toc355896778][bookmark: _Toc355897186][bookmark: _Toc358116704]37-2.02A(2)  Definitions
Not Used
[bookmark: _Toc355638952][bookmark: _Toc355639070][bookmark: _Toc355639165][bookmark: _Toc355639258][bookmark: _Toc355896779][bookmark: _Toc355897187][bookmark: _Toc358116705]37-2.02A(3)  Submittals
Submit a 1/2-gallon sample of the asphaltic emulsion in a plastic container. Take the sample from the distributor truck spray bar at mid-load.
[bookmark: _Toc355638953][bookmark: _Toc355639071][bookmark: _Toc355639166][bookmark: _Toc355639259][bookmark: _Toc355896780][bookmark: _Toc355897188][bookmark: _Toc358116706]37-2.02A(4)  Quality Control and Assurance
Not Used
[bookmark: _Toc355638954][bookmark: _Toc355639072][bookmark: _Toc355639167][bookmark: _Toc355639260][bookmark: _Toc355896781][bookmark: _Toc355897189][bookmark: _Toc358116707]37-2.02B  Material
The Engineer selects the grade of slow-setting asphaltic emulsion to be used.
If additional water is added to the asphaltic emulsion, the resultant mixture must not be more than 1 part asphaltic emulsion to 1 part water. The Engineer determines the exact amount of additional water.
[bookmark: _Toc355638955][bookmark: _Toc355639073][bookmark: _Toc355639168][bookmark: _Toc355639261][bookmark: _Toc355896782][bookmark: _Toc355897190][bookmark: _Toc358116708]37-2.02C  Construction
Apply asphaltic emulsion for fog seal coat at a residual asphalt rate from 0.02 to 0.06 gal/sq yd. The Engineer determines the exact rate.
Apply fog seal coat when the ambient air temperature is above 40 degrees F.
Sprinkle water on fog seal coat that becomes tacky in an amount determined by the Engineer,.
If fog seal coat and seal coat with screenings are specified on the same project, apply fog seal coat at least 4 days before applying the adjoining seal coat with screenings. The joint between the seal coats must be neat and uniform.
[bookmark: _Toc355638956][bookmark: _Toc355639074][bookmark: _Toc355639169][bookmark: _Toc355639262][bookmark: _Toc355896783][bookmark: _Toc355897191][bookmark: _Toc358116709]37-2.02D  Payment
The Department does not adjust the unit price for an increase or decrease in the asphaltic emulsion (fog seal coat) quantity.
[bookmark: _Toc355602418][bookmark: _Toc355638957][bookmark: _Toc355639075][bookmark: _Toc355639170][bookmark: _Toc355639263][bookmark: _Toc355896784][bookmark: _Toc355897192][bookmark: _Toc358116710]37-2.03  FLUSH COATS
[bookmark: _Toc355638958][bookmark: _Toc355639076][bookmark: _Toc355639171][bookmark: _Toc355639264][bookmark: _Toc355896785][bookmark: _Toc355897193][bookmark: _Toc358116711]37-2.03A  General
Flush coat includes applying a fog seal coat to the surface of a seal coat, followed by sand.
[bookmark: _Toc355638959][bookmark: _Toc355639077][bookmark: _Toc355639172][bookmark: _Toc355639265][bookmark: _Toc355896786][bookmark: _Toc355897194][bookmark: _Toc358116712]37-2.03B  Material
The Engineer selects the grade of slow-setting or quick-setting asphaltic emulsion to be used.
Sand for flush coat must comply with the material specifications for fine aggregate grading in section 90-1.02C(3). Sand must not include organic material or clay.
[bookmark: _Toc355638960][bookmark: _Toc355639078][bookmark: _Toc355639173][bookmark: _Toc355639266][bookmark: _Toc355896787][bookmark: _Toc355897195][bookmark: _Toc358116713]37-2.03C  Construction
Apply asphaltic emulsion for flush coat at a residual asphalt rate from 0.02 to 0.06 gal/sq yd. The Engineer determines the exact rate.
During flush coat activities, close adjacent lanes to traffic. Do not track asphaltic emulsion on existing pavement surfaces.
Apply sand immediately after the asphaltic emulsion application.
Spread sand with a self-propelled screenings spreader equipped with a mechanical device that spreads sand at a uniform rate over the full width of a traffic lane in a single application. Spread sand at a rate from 2 to 6 lb/sq yd. The Engineer determines the exact rate.
[bookmark: _Toc355638961][bookmark: _Toc355639079][bookmark: _Toc355639174][bookmark: _Toc355639267][bookmark: _Toc355896788][bookmark: _Toc355897196][bookmark: _Toc358116714]37-2.03D  Payment
The Department does not adjust the unit price for an increase or decrease in the sand cover for the flush coat quantity.
[bookmark: _Toc355602419][bookmark: _Toc355638962][bookmark: _Toc355639080][bookmark: _Toc355639175][bookmark: _Toc355639268][bookmark: _Toc355896789][bookmark: _Toc355897197][bookmark: _Toc358116715]37-2.04  ASPHALTIC EMULSION SEAL COAT
[bookmark: _Toc355638963][bookmark: _Toc355639081][bookmark: _Toc355639176][bookmark: _Toc355639269][bookmark: _Toc355896790][bookmark: _Toc355897198][bookmark: _Toc358116716]37-2.04A  General
[bookmark: _Toc355638964][bookmark: _Toc355639082][bookmark: _Toc355639177][bookmark: _Toc355639270][bookmark: _Toc355896791][bookmark: _Toc355897199][bookmark: _Toc358116717]37-2.04A(1)  General
[bookmark: _Toc355638965][bookmark: _Toc355639083][bookmark: _Toc355639178][bookmark: _Toc355639271][bookmark: _Toc355896792][bookmark: _Toc355897200][bookmark: _Toc358116718]37-2.04A(1)(a)  Summary
Section 37-2.04 includes specifictions for applying asphaltic emulsion seal coat. Asphaltic emulsion seal coat includes applying asphaltic emulsion, followed by screenings, and then a flush coat.
Asphaltic emulsion seal coat includes one or more of the following types:
1.	Nonpolymer asphaltic emulsion seal coat
2.	Polymer asphaltic emulsion seal coat

A double asphaltic emulsion seal coat is the application of asphaltic emulsion, followed by screenings applied twice in sequence.
[bookmark: _Toc355638966][bookmark: _Toc355639084][bookmark: _Toc355639179][bookmark: _Toc355639272][bookmark: _Toc355896793][bookmark: _Toc355897201][bookmark: _Toc358116719]37-2.04A(1)(b)  Definitions
Not Used
[bookmark: _Toc355638967][bookmark: _Toc355639085][bookmark: _Toc355639180][bookmark: _Toc355639273][bookmark: _Toc355896794][bookmark: _Toc355897202][bookmark: _Toc358116720]37-2.04A(1)(c)  Submittals
Submit a 1/2-gallon sample of asphaltic emulsion in a plastic container. Take the sample from the distributor truck spray bar at mid load.
At least 10 days before starting asphaltic emulsion seal coat application, submit the name of an authorized laboratory that will be performing asphaltic emulsion QC testing.
Submit a sample of asphaltic emulsion to the authorized laboratory and the Engineer. Each sample must be submitted in an insulated shipping container within 24 hours of sampling.
Within 7 days after taking samples, submit the authorized laboratory's test results for asphaltic emulsion.
[bookmark: _Toc355638968][bookmark: _Toc355639086][bookmark: _Toc355639181][bookmark: _Toc355639274][bookmark: _Toc355896795][bookmark: _Toc355897203][bookmark: _Toc358116721]37-2.04A(1)(d)  Quality Control and Assurance
Samples for the screenings grading and cleanness value must be taken from the spreader conveyor belt.
Within 3 business days of sampling, the authorized laboratory must test asphaltic emulsion for:
1.	Viscosity under AASHTO T 59
2.	Sieve test under AASHTO T 59
3.	Demulsibility under AASHTO T 59
4.	Torsional recovery under California Test 332 for polymer asphaltic emulsion

Circulate polymer asphaltic emulsion in the distributor truck before sampling. Take samples from the distributor truck at mid load or from a sampling tap or thief. Before taking samples, draw and dispose of 1 gallon. Take two 1/2-gallon samples in the presence of the Engineer.
If test results for asphaltic emulsion are not in compliance with the specifications, you may request that the asphaltic emulsion seal coat represented by the tests remain in place with a payment deduction based on the pay factors.
[bookmark: _Toc355638969][bookmark: _Toc355639087][bookmark: _Toc355639182][bookmark: _Toc355639275][bookmark: _Toc355896796][bookmark: _Toc355897204][bookmark: _Toc358116722]37-2.04A(2)  Materials
Not Used
[bookmark: _Toc355638970][bookmark: _Toc355639088][bookmark: _Toc355639183][bookmark: _Toc355639276][bookmark: _Toc355896797][bookmark: _Toc355897205][bookmark: _Toc358116723]37-2.04A(3)  Construction
The Engineer determines the exact application rate.
At the time of application, the temperature of the asphaltic emulsion must be from 130 to 180 degrees F.
When tested under California Test 339, the application rate for asphaltic emulsion must not vary from the average by more than:
1.	15 percent in the transverse direction
2.	10 percent in the longitudinal direction

[bookmark: _Toc355638971][bookmark: _Toc355639089][bookmark: _Toc355639184][bookmark: _Toc355639277][bookmark: _Toc355896798][bookmark: _Toc355897206][bookmark: _Toc358116724]37-2.04A(4)  Payment
Not Used
[bookmark: _Toc355638972][bookmark: _Toc355639090][bookmark: _Toc355639185][bookmark: _Toc355639278][bookmark: _Toc355896799][bookmark: _Toc355897207][bookmark: _Toc358116725]37-2.04B  Nonpolymer Asphaltic Emulsion Seal Coat
[bookmark: _Toc355638973][bookmark: _Toc355639091][bookmark: _Toc355639186][bookmark: _Toc355639279][bookmark: _Toc355896800][bookmark: _Toc355897208][bookmark: _Toc358116726]37-2.04B(1)  General
[bookmark: _Toc355638974][bookmark: _Toc355639092][bookmark: _Toc355639187][bookmark: _Toc355639280][bookmark: _Toc355897209][bookmark: _Toc358116727]37-2.04B(1)(a)  Summary
Section 37-2.04B includes specifications for applying a nonpolymer asphaltic emulsion seal coat.
Section 37-2.04B. Use for nonpolymer asphaltic emulsion for seal coat.

1. Use to specify a double nonpolymer asphaltic emulsion seal coat.
Add to section 37-2.04B(1)(a):
A double nonpolymer asphaltic emulsion seal coat must be applied for the nonpolymer asphaltic emulsion seal coat.
[bookmark: _Toc355638975][bookmark: _Toc355639093][bookmark: _Toc355639188][bookmark: _Toc355639281][bookmark: _Toc355897210][bookmark: _Toc358116728]37-2.04B(1)(b)  Definitions
Not Used
[bookmark: _Toc355638976][bookmark: _Toc355639094][bookmark: _Toc355639189][bookmark: _Toc355639282][bookmark: _Toc355897211][bookmark: _Toc358116729]37-2.04B(1)(c)  Submittals
Not Used
[bookmark: _Toc355638977][bookmark: _Toc355639095][bookmark: _Toc355639190][bookmark: _Toc355639283][bookmark: _Toc355897212][bookmark: _Toc358116730]37-2.04B(1)(d)  Quality Control and Assurance
For nonpolymer asphaltic emulsion seal coat, if a test result for the screenings cleanness value is from 75 to 80, you may request that the asphaltic emulsion seal coat represented by the test remain in place. A payment deduction is made as specified in section 37-2.04D. If the screenings cleanness value is less than 75, remove the asphaltic emulsion seal coat.
[bookmark: _Toc355638978][bookmark: _Toc355639096][bookmark: _Toc355639191][bookmark: _Toc355639284][bookmark: _Toc355896801][bookmark: _Toc355897213][bookmark: _Toc358116731]37-2.04B(2)  Materials
2. Insert the grade of the nonpolymer asphaltic emulsion.
Add before the 1st paragraph in section 37-2.04B(2):
Asphaltic emulsion for nonpolymer asphaltic emusion seal coat must be Grade _______.
Screenings for nonpolymer asphaltic emulsion seal coat must have the gradation as determined under California Test 202 in the following table.
	Nonpolymer Asphaltic Emulsion Seal Coat Screenings Gradation

	
	Percentage passing

	Sieve sizes
	Coarse
1/2" max
	Medium
3/8" max
	Medium fine
5/16" max
	Fine
1/4" max

	3/4"
	100
	--
	--
	--

	1/2"
	95–100
	100
	--
	--

	3/8"
	50–80
	90–100
	100
	100

	No. 4
	0–15
	5–30
	30–60
	60–85

	No. 8
	0–5
	0–10
	0–15
	0–25

	No. 16
	--
	0–5
	0–5
	0–5

	No. 30
	--
	--
	0–3
	0–3

	No. 200
	0–2
	0–2
	0–2
	0–2



The cleanness value determined under California Test 227 must be 80.
Pars. 3–4. Use to specify the screenings grading.
Add after the 2nd paragraph in section 37-2.04B(2):
3. Select screenings gradation.
Screenings for nonpolymer asphaltic emulsion seal coat must comply with the _______ grading.
4. Use if a double nonpolymer asphaltic emulsion seal coat is specified. Select screenings gradation for 1st and 2nd application of double nonpolymer asphaltic emulsion seal coat. 
Screenings for double nonpolymer asphaltic emulsion seal coat must comply with the _______ grading for 1st application and _______ grading for the 2nd application.
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Asphaltic emulsion must be applied within the application rate ranges shown in the following table:
	Asphaltic Emulsion Application Rates

	Screenings
	Application rate range(gallons per square yard)

	Fine
	0.15–0.30

	Medium fine
	0.25–0.35

	Medium
	0.25–0.40

	Coarse
	0.30–0.40



Apply asphaltic emulsion when the ambient air temperature is from 65 to 110 degrees F and the pavement surface temperature is at least 80 degrees F.
Do not apply asphaltic emulsion when weather forecasts predict the ambient air temperature will fall below 39 degrees F within 24 hours after application.
For double asphaltic emulsion seal coat, the asphaltic emulsion must be applied within the application rates shown in the following table:
	Asphaltic Emulsion Application Rates

	Screenings
	Application rate range (gal/sq yd)

	Double
	

	1st application
	0.20–0.35

	2nd application
	0.20–0.30



You may stockpile screenings for asphaltic emulsion seal coat if you prevent contamination. Screenings must have damp surfaces at spreading. If water visibly separates from the screenings, do not spread. You may redampen them in the delivery vehicle.
Spread screenings before the asphaltic emulsion sets or breaks.
Spread screenings within 10 percent of the rate determined by the Engineer. Screenings must have a spread rate within the ranges shown in the following table:
	Screening Spread Rates

	Seal coat type
	Range (lb/sq yd)

	Fine
	12–20

	Medium fine
	16–25

	Medium
	20–30

	Coarse
	23–30



Do not spread screenings more than 2,500 feet ahead of the completed initial rolling.
For double asphaltic emulsion seal coat, screenings must have a spread rate within the ranges shown in the following table:
	Screening Spread Rates

	Seal coat type
	Range (lb/sq yd)

	Double
	

	1st application
	23–30

	2nd application
	12–20



Remove excess screenings on the 1st application before the 2nd application of asphaltic emulsion.
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If asphaltic emulsion seal coat with screenings does not comply with the cleanness value specifications, you may request that the seal coat remain in place with a pay deduction corresponding to the cleanness value shown in the following table:
	Asphaltic Emulsion Seal Coat Cleanness Value Deductions

	Cleanness value
	Deduction

	80 or over
	None

	79
	$2.00 /ton

	77–78
	$4.00 /ton

	75–76
	$6.00 /ton
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Section 37-2.04C includes specifications for applying a polymer asphaltic emulsion seal coat.
Section 37-2.04C. Use for polymer asphaltic emulsion for seal coat.

1. Use to specify a double polymer asphaltic emulsion seal coat.
Add to section 37-2.04C(1)(a):
A double polymer asphaltic emulsion seal coat must be applied for the polymer asphaltic emulsion seal coat.
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Not Used
[bookmark: _Toc355638985][bookmark: _Toc355639103][bookmark: _Toc355639198][bookmark: _Toc355639291][bookmark: _Toc355897220][bookmark: _Toc358116738]37-2.04C(1)(c)  Submittals
At least 10 days before starting polymer asphaltic emulsion seal coat application, submit a signed copy of the test result report of the Vialit test method for aggregate retention in chip seals (french chip) to the Engineer and to:
DEPARTMENT OF TRANSPORTATION
Division of Maintenance, Roadway Maintenance Office
1120 N Street, MS 31
Sacramento, CA  95814
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The authorized laboratory must test screenings for retention under the Vialit test method for aggregate in chip seals (french chip). The Vialit test results are not used for acceptance. The Vialit test is available at the METS Web site.
If the test results for polymer asphaltic emulsion do not comply with the specifications, the Engineer assesses a pay factor value for the following properties and increments:
	Polymer Asphaltic Emulsion Pay Factor Table

	Test method and property
	Increment
	Pay factor

	Test on polymer asphaltic emulsion 

	AASHTO T 59
(Viscosity, sec Saybolt Furol, at 50 C)
	Each 10 seconds above max or below min
	1

	AASHTO T 59
(settlement, 5 days, percent)
	Each 1.5 percent above max
	1

	AASHTO T 59
(sieve test, percent max)
	Each 0.2 percent above max
	1

	AASHTO T 59
(demulsibility percent)
	Each 2 percent below min
	1

	Test on residue from evaporation test

	AASHTO T 49
(penetration, 25 C)
	Each 2 dm above max or below min
	1

	ASTM D 36
(field softening point C)
	2 C below min
	1

	California Test 332
(torsional recovery a)
	For each 1 increment below the min value of 18
	1

	
	For each 2 increments below the min value of 18
	3

	
	For each 3 or more increments below the min value of 18
	10

	a The highest pay factor applies



The Engineer assesses a pay factor of 1 for sampling not performed in compliance with the specifications, including shipping and sampling containers.
For polymer asphaltic emulsion seal coat, if a test result for the screenings cleanness value is from 75 to 86, you may request that the asphaltic emulsion seal coat represented by the test remain in place. A payment deduction is made as specified in section 37-2.04D. If the screenings cleanness value is less than 75, remove the asphaltic emulsion seal coat.
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Polymer asphaltic emulsion must include elastomeric polymer.
Polymer asphaltic emulsion must comply with section 94, Table 3, under the test on residue from evaporation test for Grades PMRS2, PMRS2h, PMCRS2, and PMCRS2h and the following:
1.	The penetration at 39.2 degrees F (200g for 60 seconds) determined under AASHTO T 49 must be at least 6.
2.	Test elastic recovery under AASHTO T 301.
3.	Polymer content in percent by weight does not apply.
4.	The minimum ring and ball softening point temperature determined under AASHTO T 53 for Test on Residue from Evaporation Test must comply with the following:
4.1.	126 degrees F for a geographical ambient temperature from 32 to 104 degrees F
4.2.	129 degrees F for a geographical ambient temperature from 18 to 104 degrees F
4.3.	135 degrees F for a geographical ambient temperature from 18 to greater than 104 degrees F

2. Insert the grade of the polymer asphaltic emulsion. Choose from PMRS2, PMRS2h, PMCRS2, or PMCRS2h.
Add between the 2nd and 3rd paragraphs in section 37-2.04C(2):
Polymer asphaltic emulsion for polymer asphaltic emulsion seal coat must be Grade ________.
Screenings for polymer asphaltic emulsion seal coat must have the gradation as determined under California Test 202 in the following table:
	Polymer Asphaltic Emulsion Seal Coat Screenings Gradation

	
	Percentage passing

	Sieve sizes
	Coarse
1/2" max
	Medium
3/8" max
	Medium fine
5/16" max
	Fine
1/4" max

	3/4"
	100
	--
	--
	--

	1/2"
	85–100
	100
	--
	--

	3/8"
	0–30
	85–100
	100
	100

	No. 4
	0–5
	0–15
	0–50
	60–85

	No. 8
	--
	0–5
	0–15
	0–25

	No. 16
	--
	--
	0–5
	0–5

	No. 30
	--
	--
	0–3
	0–3

	No. 200
	0–2
	0–2
	0–2
	0–2



The cleanness value determined under California Test 227 must be 86.
Pars. 3–4. Use to specify the screenings grading.
Add after the 4th paragraph in section 37-2.04C(2):
3. Select screenings gradation.
Screenings for polymer asphaltic emulsion seal coat must comply with the _______ grading.
4. Use if a double asphaltic emulsion seal coat is specified. Select screenings gradation for 1st and 2nd application of double polymer asphaltic emulsion seal coat. 
Screenings for double polymer asphaltic emulsion seal coat must comply with the _______ grading for 1st application and _______ grading for the 2nd application.
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Polymer asphaltic emulsion must be applied within the application rate ranges shown in the following table:
	Polymer Asphaltic Emulsion Application Rates

	Screenings
	Application rate range(gallons per square yard)

	Fine
	0.15–0.30

	Medium fine
	0.25–0.35

	Medium
	0.25–0.40

	Coarse
	0.30–0.40



The Engineer determines the exact application rate.
At the time of application, the temperature of polymer asphaltic emulsion must be from 130 to 180 degrees F.
Apply polymer asphaltic emulsion when the ambient air temperature is from 60 to 105 degrees F and the pavement surface temperature is at least 55 degrees F.
Do not apply polymer asphaltic emulsion when weather forecasts predict the ambient air temperature will fall below 39 degrees F within 24 hours after application.
When tested under California Test 339, the application rate for polymer asphaltic emulsion must not vary from the average by more than:
1.	15 percent in the transverse direction
2.	10 percent in the longitudinal direction

For double asphaltic emulsion seal coat, polymer asphaltic emulsion must be applied within the application rates shown in the following table:
	Polymer Asphaltic Emulsion Application Rates

	Screenings
	Application rate range (gal/sq yd)

	Double
	

	1st application
	0.20–0.35

	2nd application
	0.20–0.30



You may stockpile screenings for polymer emulsion seal coat if you prevent contamination. Screenings must have damp surfaces at spreading. If water visibly separates from the screenings, do not spread. You may redampen them in the delivery vehicle.
Spread screenings before the polymer emulsion sets or breaks.
Spread screenings within 10 percent of the rate determined by the Engineer. Screenings must have a spread rate within the ranges shown in the following table:
	Screening Spread Rates

	Seal coat type
	Range (lb/sq yd)

	Fine
	12–20

	Medium fine
	16–25

	Medium
	20–30

	Coarse
	23–30



Do not spread screenings more than 2,500 feet ahead of the completed initial rolling.
For double seal coat, screenings must have a spread rate within the ranges shown in the following table:
	Screening Spread Rates

	Seal coat type
	Range (lb/sq yd)

	Double
	

	1st application
	23–30

	2nd application
	12–20



Remove excess screenings on the 1st application before the 2nd application of asphaltic emulsion.
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If polymer asphaltic emulsion seal coat with screenings does not comply with the specifications for cleanness value you may request that the seal coat remain in place with a pay deduction corresponding by the cleanness value shown in the following table:
	Polymer Asphaltic Emulsion Seal Coat Cleanness Value Deductions

	Cleanness value
	Deduction

	86 or over
	None

	81–85
	$2.20/ton

	77–80
	$4.40/ton

	75–76
	$6.60/ton



If test results for polymer asphaltic emulsion aggregate grading and cleanness value test results do not comply with the specifications, all deductions are made. A test for polymer asphaltic emulsion represents the smaller of 55 tons or 1 day's production. A test for the screenings grading or cleanness value represents the smaller of 300 tons or 1 day's production.
The payment deduction for noncompliant polymer asphaltic emulsion is based on the total pay factor value determined from the table titled, "Polymer Asphaltic Emulsion Pay Factor Deduction." You must remove polymer asphaltic emulsion seal coat with a pay factor value greater than 20. You may request seal coat with noncompliant polymer asphaltic emulsion to remain in place with a pay deduction for the total pay factor value shown in the following table:
	Polymer Asphaltic Emulsion Pay Factor Deductions

	Total pay factor value
	Deduction

	0
	none

	1–2
	$5.00/ton

	3–5
	$10.00/ton

	6–9
	$15.00/ton

	10–14
	$25.00/ton

	15–20
	$50.00/ton
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Reserved
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Section 37-2.05B includes specifications for applying asphalt rubber binder seal coat. Asphalt rubber seal coat includes applying heated asphalt rubber binder, followed by heated screenings precoated with asphalt binder, followed by a flush coat.
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 crumb rubber modifier: Ground or granulated high natural crumb rubber or scrap tire crumb rubber.
descending viscosity reading: Subsequent viscosity reading at least 5 percent lower than the previous viscosity reading.
high natural crumb rubber: Material containing 40 to 48 percent natural rubber.
scrap tire crumb rubber: Any combination of:
1.	Automobile tires
2.	Truck tires
3.	Tire buffing
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 For each delivery of asphalt rubber binder ingredients and asphalt rubber binder to the job site, submit a certificate of compliance and a copy of the specified test results.
Submit MSDS for each asphalt rubber binder ingredient and the asphalt rubber binder.
At least 15 days before use, submit:
1.	Four 1-quart cans of mixed asphalt rubber binder
2.	Samples of each asphalt rubber binder ingredient
3.	Asphalt rubber binder formulation and data as follows:
3.1.	For asphalt binder and asphalt modifier submit:
3.1.1.	Source and grade of asphalt binder
3.1.2.	Source and type of asphalt modifier
3.1.3.	Percentage of asphalt modifier by weight of asphalt binder
3.1.4.	Percentage of combined asphalt binder and asphalt modifier by weight of asphalt rubber binder
3.1.5.	Test results for the specified quality characteristics
3.2.	For crumb rubber modifier submit:
3.2.1.	Each source and type of scrap tire crumb rubber and high natural rubber
3.2.2.	Percentage of scrap tire crumb rubber and high natural rubber by total weight of asphalt rubber binder
3.2.3.	Test results for the specified quality characteristics
3.3.	For asphalt rubber binder submit:
3.3.1.	Test results for the specified quality characteristics
3.3.2.	Minimum reaction time and temperature

At least 5 business days before use, submit the permit issued by the local air quality agency for asphalt rubber binder:
1.	Field blending equipment
2.	Application equipment

If an air quality permit is not required by the local air quality agency for producing asphalt rubber binder or spray applying asphalt rubber binder, submit verification from the local air quality agency that an air quality permit is not required for this Contract.
Submit a certified volume or weight slip for each delivery of asphalt rubber binder ingredients and asphalt rubber binder.
Submit a certificate of compliance and accuracy verification of test results for viscometers.
When determined by the Engineer, submit notification 15 minutes before each viscosity test or submit a schedule of testing times.
Submit the log of asphalt rubber binder viscosity test results each day of asphalt rubber seal coat work.
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Equipment used in producing asphalt rubber binder must be permitted for use by the local air quality agency. Equipment used in spreading asphalt rubber binder must be permitted for use by the local air quality agency.
Each asphalt rubber binder ingredient must be sampled and tested for compliance with the specifications by the manufacturer.
Test and submit results at least once per project or the following, whichever frequency is greater:
1.	For crumb rubber modifier except for grading, at least once per 250 tons. Samples of scrap tire crumb rubber and high natural crumb rubber must be sampled and tested separately. Test each delivery of crumb rubber modifier for grading.
2.	For asphalt binder, test and submit at least once per 200 tons of asphalt binder production.
3.	For asphalt modifier, test and submit at least once per 25 tons of asphalt modifier production.

Scrap tire crumb rubber and high natural crumb rubber must be delivered to the asphalt rubber production site in separate bags.
Take viscosity readings of asphalt rubber binder under ASTM D7741 during asphalt rubber binder production. Start taking viscosity readings of samples taken from the reaction vessel at least 45 minutes after adding crumb rubber modifier and continue taking viscosity readings every 30 minutes until 2 consecutive descending viscosity readings have been obtained and the final viscosity meets the specification requirement. After meeting the 2 descending viscosity readings requirement, continue to take viscosity readings hourly and within 15 minutes before use. Log the test results, including time of testing and temperature of the asphalt rubber binder.
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Not used
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Section 2.05B. Use for asphalt rubber binder seal coats.

Insert the grade of asphalt binder.
PG 58-22 High Mountain and High Desert climatic region
PG 70-10 Desert climate region
PG 64-16 for all other climatic regions
Add to section 37-2.05B(2)(b):
Asphalt binder for asphalt rubber binder seal coat must be Grade ________.
Asphalt binder must comply with the specifications for asphalt binder. Do not modify asphalt binder with polymer.
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Asphalt modifier must be a resinous, high flash point, and aromatic hydrocarbon. Asphalt modifier must have the values for the quality characteristics shown in the following table:
	Asphalt Modifier for Asphalt Rubber Binder

	Quality characteristic
	Test method
	Value

	Viscosity, m2/s (x 10-6) at 100 °C
	ASTM D 445
	X ± 3 a

	Flash point, CL.O.C., °C
	ASTM D 92
	207 min

	Molecular analysis

	Asphaltenes, percent by mass
	ASTM D 2007
	0.1 max

	Aromatics, percent by mass
	ASTM D 2007
	55 min

	a "X" denotes the proposed asphalt modifier viscosity from 19 to 36. A change in "X" requires a new asphalt rubber binder submittal.
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Crumb rubber modifier must be ground or granulated at ambient temperature.
Scrap tire crumb rubber and high natural crumb rubber must be delivered to the asphalt rubber binder production site in separate bags.
Steel and fiber must be separated. If steel and fiber are cryogenically separated, it must occur before grinding and granulating. Cryogenically-produced crumb rubber modifier particles must be large enough to be ground or granulated.
Wire must not be more than 0.01 percent by weight of crumb rubber modifier. Crumb rubber modifier must be free of contaminants except fabric, which must not exceed 0.05 percent by weight of crumb rubber modifier. Method for determining the percent weight of wire and fabric is available under Laboratory Procedure 10 at the following METS Web site:
http://www.dot.ca.gov/hq/esc/Translab/ofpm/fpmlab.htm
The length of an individual crumb rubber modifier particle must not exceed 3/16 inch.
Crumb rubber modifier must be dry, free-flowing particles that do not stick together. A maximum of 3 percent calcium carbonate or talc by weight of crumb rubber modifier may be added. Crumb rubber modifier must not cause foaming when combined with the asphalt binder and asphalt modifier.
Specific gravity of crumb rubber modifier must be from 1.1 to 1.2 determined under California Test 208.
When tested under ASTM D 297, crumb rubber modifier must comply with the requirements shown in the following table:
	Crumb Rubber Modifier

	
	Scrap tire crumb rubber
(percent)
	High natural rubber
(percent)

	Quality characteristic
	Min
	Max
	Min
	Max

	Acetone extract
	6.0
	16.0
	4.0
	16.0

	Rubber hydrocarbon
	42.0
	65.0
	50.0
	--

	Natural rubber content
	22.0
	39.0
	40.0
	48.0

	Carbon black content
	28.0
	38.0
	--
	--

	Ash content
	--
	8.0
	--
	--



Scrap tire crumb rubber must have the gradation shown in the following table:
	Scrap Tire Crumb Rubber Gradation
Percentage passing

	Sieve size
	Gradation limit
	Operating range
	Contract compliance

	No. 8
	100
	100
	100

	No. 10
	98–100
	95–100
	90–100

	No. 16
	45–75
	35–85
	32–88

	No. 30
	2–20
	2–25
	1–30

	No. 50
	0–6
	0–10
	0–15

	No. 100
	0–2
	0–5
	0–10

	No. 200
	0
	0–2
	0–5



High natural crumb rubber must have the gradation shown in the following table:
	High Natural Crumb Rubber Gradation
Percentage passing

	Sieve size
	Gradation limit
	Operating range
	Contract compliance

	No. 10
	100
	100
	100

	No. 16
	95–100
	92–100
	85–100

	No. 30
	35–85
	25–95
	20–98

	No. 50
	10–30
	6–35
	2–40

	No. 100
	0–4
	0–7
	0–10

	No. 200
	0–1
	0–3
	0–5



Test the crumb rubber modifier gradation under ASTM C 136 except
1.	Split or quarter 100 ± 5 g from the crumb rubber modifier sample and dry to a constant mass at a temperature from 57 to 63 degrees C and record the dry sample mass. Place the crumb rubber modifier sample and 5 g of talc in a 1/2-liter jar. Seal the jar, then shake the jar by hand for at least 1 minute to mix the crumb rubber modifier and the talc. Continue shaking or open the jar and stir until the particle agglomerates and clumps are broken and the talc is uniformly mixed.
2.	Place 1 rubber ball on each sieve. Each ball must weigh 8.5 ± 0.5 g, measure 24.5 ± 0.5 mm in diameter, and have a Shore Durometer "A" hardness of 50 ± 5 determined under ASTM D 2240. After sieving the combined material for 10 ± 1 minutes, disassemble the sieves. Brush material adhering to the bottom of a sieve into the next finer sieve. Weigh and record the mass of the material retained on the 2.36-milimeter sieve and leave this material (do not discard) on the scale or balance. Fabric balls must remain on the scale or balance and be placed together on the side to prevent them from being covered or disturbed when the material from finer sieves is placed onto the scale or balance. The material retained on the 2.00-milimeter sieve must be added to the scale or balance. Weigh and record that mass as the accumulative mass retained on the 2.00-milimeter sieve. Continue weighing and recording the accumulated masses retained on the remaining sieves until the accumulated mass retained in the pan has been determined. Before discarding the crumb rubber modifier sample, separately weigh and record the total mass of fabric balls in the sample.
3.	Determine the mass of material passing the 75-micrometer sieve by subtracting the accumulated mass retained on the 75-micrometer sieve from the accumulated mass retained in the pan. If the material passing the 75-micrometer sieve has a mass of 5 g or less, cross out the recorded number for the accumulated mass retained in the pan and copy the number recorded for the accumulated mass retained on the 75-micrometer sieve and record that number, next to the crossed out number, as the accumulated mass retained in the pan. If the material passing the 75-micrometer sieve has a mass greater than 5 g, cross out the recorded number for the accumulated mass retained in the pan, subtract 5 g from that number and record the difference next to the crossed out number. The adjustment to the accumulated mass retained in the pan accounts for the 5 g of talc added to the sample. For calculation purposes, the adjusted total sample mass is the same as the adjusted accumulated mass retained in the pan. Determine the percent passing based on the adjusted total sample mass and record to the nearest 0.1 percent.

37-2.05B(2)(e)  Asphalt Rubber Binder
Asphalt rubber binder must be a combination of:
1.	Asphalt binder
2.	Asphalt modifier
3.	Crumb rubber modifier

Asphalt rubber binder blending equipment must be authorized under the Department's material plant quality program.
The blending equipment must allow the determination of weight percentages of each asphalt rubber binder ingredient.
Asphalt rubber binder must be 79 ± 1 percent by weight asphalt binder and 21 ± 1 percent by weight of crumb rubber modifier. The minimum percentage of crumb rubber modifier must be 20.0 percent and lower values may not be rounded up.
Crumb rubber modifier must be 76 ± 2 percent by weight scrap tire crumb rubber and 24 ± 2 percent by weight high natural rubber.
Asphalt modifier and asphalt binder must be blended at the production site. Asphalt modifier must be from 2.5 to 6.0 percent by weight of the asphalt binder in the asphalt rubber binder. The asphalt rubber binder supplier determines the exact percentage.
If blended, the asphalt binder must be from 375 to 440 degrees F when asphalt modifier is added and the mixture must circulate for at least 20 minutes. Asphalt binder, asphalt modifier, and crumb rubber modifier may be proportioned and combined simultaneously.
The blend of asphalt binder and asphalt modifier must be combined with crumb rubber modifier at the asphalt rubber binder production site. The asphalt binder and asphalt modifier blend must be from 375 to 440 degrees F when crumb rubber modifier is added. Combined ingredients must be allowed to react at least 45 minutes at temperatures from 375 to 425 degrees F except the temperature must be at least 10 degrees F below the flash point of the asphalt rubber binder.
After reacting, the asphalt rubber binder must have the values for the quality characteristics shown in the following table:
	Asphalt Rubber Binder

	Quality characteristic
	Test method
	Requirement

	
	
	Min
	Max

	Cone penetration @ 25 °C, 1/10 mm
	ASTM D 217
	25
	60

	Resilience @ 25 °C, percent rebound
	ASTM D 5329
	18
	50

	Field softening point, °C
	ASTM D 36
	55
	88

	Viscosity @190 °C, Pa • s (x10-3)
	ASTM D 7741
	1500
	2500



Maintain asphalt rubber binder at a temperature from 375 to 415 degrees F.
Stop heating unused asphalt rubber binder 4 hours after the 45-minute reaction period. Reheating asphalt rubber binder that cools below 375 degrees F is a reheat cycle. Do not exceed 2 reheat cycles. If reheating, asphalt rubber binder must be from 375 to 415 degrees F before use.
During reheating, you may add scrap tire crumb rubber. Scrap tire crumb rubber must not exceed 10 percent by weight of the asphalt rubber binder. Allow added scrap tire crumb rubber to react for at least 45 minutes. Reheated asphalt rubber binder must comply with the specifications for asphalt rubber binder.

[bookmark: _Toc355639003][bookmark: _Toc355639121][bookmark: _Toc355639216][bookmark: _Toc355639309][bookmark: _Toc355897242][bookmark: _Toc358116760]37-2.05B(2)(f)  Screenings
Before precoating with asphalt binder and when tested under California Test 202, screenings for asphalt rubber seal coat must have the gradation shown in the following table:
	Asphalt Rubber Seal Coat Screenings Gradation

	
	Percentage passing by weight

	Sieve sizes
	Coarse
1/2" max
	Medium
1/2" max
	Fine
3/8" max

	3/4"
	100
	100
	100

	1/2"
	75–90
	85–90
	95–100

	3/8"
	0–20
	0–30
	70–85

	No. 4
	0–2
	0–5
	0–15

	No. 8
	--
	--
	0–5

	No. 200
	0–1
	0–1
	0–1



Screenings must have the values for the properties shown in the following table:
	Seal Coat Screenings

	Properties
	Test method 
	Value

	Cleanness value, min
	California Test 227
	80

	Durability, min
	California Test 229
	52



2. Enter the screenings grading.
Add to section 37-2.05B(2)(e):
Screenings for asphalt rubber seal coat must comply with the ______ grading.
[bookmark: _Toc355639004][bookmark: _Toc355639122][bookmark: _Toc355639217][bookmark: _Toc355639310][bookmark: _Toc355896814][bookmark: _Toc355897243][bookmark: _Toc358116761]37-2.05B(3)  Construction
[bookmark: _Toc355639005][bookmark: _Toc355639123][bookmark: _Toc355639218][bookmark: _Toc355639311][bookmark: _Toc355897244][bookmark: _Toc358116762]37-2.05B(3)(a)  General
Not Used
[bookmark: _Toc355639006][bookmark: _Toc355639124][bookmark: _Toc355639219][bookmark: _Toc355639312][bookmark: _Toc355897245][bookmark: _Toc358116763]37-2.05B(3)(b)  Equipment
Self-propelled distributor truck for applying asphalt rubber binder must have the following features:
1.	Heating unit
2.	Internal mixing unit
3.	Pumps that spray asphalt rubber binder within 0.05 gal/sq yd of the specified rate
4.	Fully circulating spray bar that applies asphalt rubber binder uniformly
5.	Tachometer
6.	Pressure gages
7.	Volume measuring devices
8.	Thermometer
9.	Observation platform on the rear of the truck for an observer on the platform to see the nozzles and unplug them if needed.

[bookmark: _Toc355897246][bookmark: _Toc358116764]37-2.05B(3)(c)  Precoating Screenings
For asphalt rubber seal coat, do not recombine fine materials collected in dust control systems except cyclone collectors or knock-out boxes with any other aggregate used in the production of screenings.
For asphalt rubber seal coat, screenings must be preheated from 260 to 325 degrees F. Coat with any of the asphalts specified in the table titled "Performance Graded Asphalt Binder" in section 92. Coat at a central mixing plant. The asphalt must be from 0.5 to 1.0 percent by weight of dry screenings. The Engineer determines the exact rate.
Plant must be authorized under the Department's material plant quality program.
Do not stockpile preheated or precoated screenings.
[bookmark: _Toc355639007][bookmark: _Toc355639125][bookmark: _Toc355639220][bookmark: _Toc355639313][bookmark: _Toc355896815][bookmark: _Toc355897247][bookmark: _Toc358116765]37-2.05B(3)(d)  Asphalt Rubber Binder Application
Apply asphalt rubber binder immediately after the reaction period. At the time of application, the temperature of asphalt rubber binder must be from 385 to 415 degrees F.
Apply asphalt rubber binder at a rate from 0.55 to 0.65 gal/sq yd. The Engineer determines the exact rate.
Apply asphalt rubber binder when the atmospheric temperature is from 60 to 105 degrees F and the pavement surface temperature is at least 55 degrees F.
Do not apply asphalt rubber binder unless there are sufficient screenings available to cover the asphalt rubber binder within 2 minutes. Intersections, turn lanes, gore points, and irregular areas must be covered within 15 minutes.
Do not apply asphalt rubber binder when weather or road conditions are unsuitable, including high wind or when the pavement is damp. In windy conditions you may adjust the distributor bar height and distribution speed, and use shielding equipment, if the Engineer authorizes your request.
3. Use when asphalt rubber binder is placed in desert climate.
Add to section 37-2.05B(3)(d):
If you request to use a variable application rate apparatus and the Engineer authorizes, the rate in the wheel paths may be reduced to 0.50 gal/sq yd.
[bookmark: _Toc355639008][bookmark: _Toc355639126][bookmark: _Toc355639221][bookmark: _Toc355639314][bookmark: _Toc355896816][bookmark: _Toc355897248][bookmark: _Toc358116766]37-2.05B(3)(e)  Screenings Application
During transit, cover precoated screenings for asphalt rubber seal coat with tarpaulins if the ambient air temperature is below 65 degrees F or the haul time exceeds 30 minutes.
At the time of application, screenings for asphalt rubber seal coat must be from 225 to 325 degrees F.
Spread screenings at a rate from 28 to 40 lb/sq yd. The exact rate is determined by the Engineer. Spread to within 10 percent of the determined rate.
[bookmark: _Toc355639009][bookmark: _Toc355639127][bookmark: _Toc355639222][bookmark: _Toc355639315][bookmark: _Toc355896817][bookmark: _Toc355897249][bookmark: _Toc358116767]37-2.05B(3)(f)  Rolling and Sweeping
Perform initial rolling within 90 seconds of spreading screenings. Do not spread screenings more than 200 feet ahead of the initial rolling.
For final rolling, you may request use of a steel-wheeled roller weighing from 8 to 10 tons, static mode only.
Perform a final sweeping before Contract acceptance. The final sweeping must not dislodge screenings.
Dispose of swept screenings at least 150 feet from any waterway.
[bookmark: _Toc355639010][bookmark: _Toc355639128][bookmark: _Toc355639223][bookmark: _Toc355639316][bookmark: _Toc355896818][bookmark: _Toc355897250][bookmark: _Toc358116768]37-2.05B(4)  Payment
Screenings for asphalt rubber seal coat are measured by coated weight after they are preheated and precoated with asphalt binder. The weight of screenings must be the coated weight.
If recorded batch weights are printed automatically, the bid item for screenings for asphalt-rubber seal coat are measured using the printed batch weights, provided:
1.	Total aggregate weight for screenings per batch is printed
2.	Total asphalt binder weight per batch is printed
3.	Each truckload's zero tolerance weight is printed before weighing the first batch and after weighing the last batch
4.	Time, date, mix number, load number and truck identification are correlated with a load slip
5.	A copy of the recorded batch weights is certified by a licensed weighmaster and submitted to the Engineer

Screenings for asphalt rubber seal coat is paid for as screenings (hot applied).
Asphalt-rubber binder is measured under the specifications for asphalts.
If test results for gradation tests do not comply with the specifications, deductions are taken.
Each gradation test for scrap tire crumb rubber represents 10,000 lbs or the amount used in that day's production, whichever is less.
Each gradation test for high natural rubber represents 3,400 lbs or the amount used in that day's production, whichever is less.
For each gradation test, the following pay deductions will be taken from the asphalt rubber bid item:
	Gradation Test

	Material
	Test result a
	Deduction

	Scrap tire crumb rubber
	Operating range < TR < Contract compliance
	$250

	Scrap tire crumb rubber
	TR > Contract compliance
	$1,100

	High natural crumb rubber
	Operating range < TR < Contract compliance
	$250

	High natural crumb 
rubber
	TR > Contract compliance
	$600

	a Test Result = TR
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Reserved
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