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Section 37-1 includes general specifications for applying bituminous seals.
Section 36-3 does not apply.
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Reserved
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Reserved
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The emulsion and binder suppliers must attend the preconstruction meeting.
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Not Used
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Asphaltic emulsion for seal coats may be reheated if necessary. After loading the asphaltic emulsion into a tank car or truck for transport to the job site, do not heat it above 160 degrees F. During reheating, agitate the asphaltic emulsion to prevent localized overheating.
Except for fog seal coats, apply Setting Grade 1 asphaltic emulsions at a temperature from 75 to 130 degrees F and apply Setting Grade 2 asphaltic emulsions from 110 to 185 degrees F.
Asphaltic emulsion must not cool to a temperature below 40 degrees F.
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Distributor trucks must be equipped with:
1.	Pressure-type system with insulated tanks
2.	Spray bars:
2.1.	With minimum length of 9 feet and full-circulating type
2.2.	With full-circulating-type extensions if needed to cover a greater width
2.3.	Adjustable to allow positioning at various heights above the surface to be treated
2.4.	Operated by levers such that 1 or all valves may be quickly opened or closed in one operation
3.	Devices and charts to provide for accurate and rapid determination and control of asphaltic emulsion quantities being applied. Include an auxiliary wheel type bitumeter that registers:
3.1.	Speed in ft/min
3.2.	Trip by count
3.3.	Total distance in feet
4.	Distribution system:
4.1.	Capable of producing a uniform application of liquid asphalt in controlled amounts ranging from 0.02 to 1 gal/sq yd of surface and a pressure range from 25 to 75 psi
4.2.	With a hose and nozzle for application to areas inaccessible to the distributor
4.3.	With pressure gauges and a thermometer for determining temperatures of the asphaltic emulsion

The use of gravity distributors is not allowed.
You may use cab-controlled valves for the application of seals. The valves controlling the flow from nozzles must act positively to provide a uniform unbroken application of asphaltic emulsion on the surface.
Maintain distributor and storage tanks at all times to prevent dripping.
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Not Used
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[bookmark: _Toc355602416][bookmark: _Toc355638932][bookmark: _Toc355639050][bookmark: _Toc355639145][bookmark: _Toc355639238][bookmark: _Toc355896759][bookmark: _Toc355897167][bookmark: _Toc358116685][bookmark: _Toc392494686][bookmark: _Toc393799129][bookmark: _Toc395529700][bookmark: _Toc401045952][bookmark: _Toc401046171][bookmark: _Toc403371385][bookmark: _Toc403372059][bookmark: _Toc403549169][bookmark: _Toc419359744]37-2.01  GENERAL
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Section 37-2.01 includes general specifications for applying seal coats.
Signs for seal coat work must comply with section 12-3.11.
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Reserved
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Reserved
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Reserved
[bookmark: _Toc401045960][bookmark: _Toc401046179][bookmark: _Toc403371393][bookmark: _Toc403372067][bookmark: _Toc403549177][bookmark: _Toc419359751]37-2.01A(4)(b)  Quality Control
Reserved
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If test results for the screenings gradation do not comply with the requirements in the table titled "Seal Coat Screenings," you may remove the seal coat represented by these tests or request that it remain in place with a payment deduction. If your request is authorized, $1.75 per ton for noncompliant screenings left in place is deducted.
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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 comply with the requirements shown in the following table:
	Seal Coat Screenings

	Quality characteristic
	Test method
	Requirement

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

	Film stripping (max, %)
	California Test 302
	25
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For seal coats on 2-lane, two-way roadways, place a W8-7 (LOOSE GRAVEL) sign and a W13-1P (35 MPH) plaque at 2,000-foot maximum intervals along each side of the traveled way where screenings are spread on a traffic lane and at public roads or streets entering the seal coat area. Place the 1st W8-7 sign in each direction where traffic first encounters the loose screenings, regardless of which lane the screenings are spread. A W13-1P (35 MPH) plaque is not required where the posted speed limit is less than 40 mph.
For seal coats on freeways, expressways, and multilane conventional highways, place a W8-7, (LOOSE GRAVEL) sign and a W13-1P (35 MPH) plaque at 2,000-foot maximum intervals along the outside edge of the traveled way nearest to the lane worked on, at entrance ramps, and at public roads or streets entering the seal coat area. Place the 1st W8-7 sign where the screenings start with respect to the direction of travel on that lane. A W13-1P (35 MPH) plaque is not required where the posted speed limit is less than 40 mph.
Maintain signs in place at each location until the final brooming of the seal coat surface for that location is complete. Signs may be set on temporary portable supports with the W13-1P plaque below the W8-7 sign or on barricades with the W13-1P plaque alternating with the W8-7 sign.
Schedule the seal coat activities such that seal coat is placed on both lanes of the traveled way each work shift and such 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.
If traffic is routed over a surface where a seal coat application is intended, the seal coat must not be applied to more than half the width of the traveled way at a time, and the remaining width must be kept free of obstructions and open to traffic until the previously applied width is ready for traffic use.
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.
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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 if 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.
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Before applying seal coat, cover manholes, valve and monument covers, grates, or other exposed facilities located within the area of application with plastic or oil-resistant construction paper secured by tape or adhesive to the facility being covered. Reference the covered facilities with enough control points to locate the facilities after the application of the seal coat.
After completion of seal coat activities, remove covers from the facilities.
Immediately before applying seal coat, clean the surface to receive seal coat by removing extraneous material and drying. Use brooms to clean the existing pavement.
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Cover the edges of existing pavement not receiving seal coat using a material such as kraft paper. Remove the paper after the seal coat application.
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 enough screenings are at the job site to cover the emulsion or asphalt binder.
Apply emulsion or asphalt binder to 1 lane at a time and cover the lane entirely with screening within the same work shift.
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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.
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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 must consist of the number of passes a roller needs to cover the width. A pass must be 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 coverages 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 and stockpiling excess screenings. Salvaging and stockpiling excess screenings is change order work.
Dispose of excess screenings the Engineer determines are not salvageable or dispose of them on embankment slopes or in authorized areas.
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Broom seal coat surfaces for at least 4 consecutive days starting from the day screenings are applied. Brooming must:
1.	Keep the surface free from loose screenings
2.	Distribute screenings over the surface so as to absorb any free asphaltic material
3.	Cover any areas deficient in cover coat material
3.	Prevent formation of corrugations

The Engineer determines the exact time of brooming. As a minimum, brooming is 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 traffic, not controlled with pilot cars
4.	On the morning following the application of screenings on any lane that has been open to traffic not controlled with pilot cars and before starting any other activities

For 2-lane 2-way roadways under 1-way traffic control, upon completion of secondary rolling, traffic must be controlled with pilot cars and routed over the new seal coat for a period of 2 to 4 hours. The Engineer determines the exact period of time.
On multilane roadways, start initial brooming after the screenings have been in place for a period of 2 to 4 hours. If the initial brooming is not completed during the work shift in which the screenings were placed, complete the initial brooming at the start of the next work shift.
Control traffic with pilot cars and route 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. If traffic is controlled with pilot cars, a maximum of 1 lane in the direction of travel must be open to 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 are completed.
After the 4 days, remove excess screenings from the paved areas. Brooming must not displace screenings set in asphaltic material.
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If a bid item for traffic control system is shown in the Bid Item List, payment for furnishing and operating a pilot car is not included in the payment for any type of seal coat.
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[bookmark: _Toc355638950][bookmark: _Toc355639068][bookmark: _Toc355639163][bookmark: _Toc355639256][bookmark: _Toc355896777][bookmark: _Toc355897185][bookmark: _Toc358116703][bookmark: _Toc392494704][bookmark: _Toc393799147][bookmark: _Toc395529718][bookmark: _Toc401045974][bookmark: _Toc401046193][bookmark: _Toc403371407][bookmark: _Toc403372081][bookmark: _Toc403549191][bookmark: _Toc419359765]37-2.02A(1)  Summary
Section 37-2.02 includes specifications for applying a fog seal coat.
[bookmark: _Toc355638951][bookmark: _Toc355639069][bookmark: _Toc355639164][bookmark: _Toc355639257][bookmark: _Toc355896778][bookmark: _Toc355897186][bookmark: _Toc358116704][bookmark: _Toc392494705][bookmark: _Toc393799148][bookmark: _Toc395529719][bookmark: _Toc401045975][bookmark: _Toc401046194][bookmark: _Toc403371408][bookmark: _Toc403372082][bookmark: _Toc403549192][bookmark: _Toc419359766]37-2.02A(2)  Definitions
Reserved
[bookmark: _Toc355638952][bookmark: _Toc355639070][bookmark: _Toc355639165][bookmark: _Toc355639258][bookmark: _Toc355896779][bookmark: _Toc355897187][bookmark: _Toc358116705][bookmark: _Toc392494706][bookmark: _Toc393799149][bookmark: _Toc395529720][bookmark: _Toc401045976][bookmark: _Toc401046195][bookmark: _Toc403371409][bookmark: _Toc403372083][bookmark: _Toc403549193][bookmark: _Toc419359767]37-2.02A(3)  Submittals
Submit a 1/2 gal sample of the asphaltic emulsion in a plastic container. Take the sample from the distributor truck spray bar at midload.
[bookmark: _Toc355638953][bookmark: _Toc355639071][bookmark: _Toc355639166][bookmark: _Toc355639259][bookmark: _Toc355896780][bookmark: _Toc355897188][bookmark: _Toc358116706][bookmark: _Toc392494707][bookmark: _Toc393799150][bookmark: _Toc395529721][bookmark: _Toc401045977][bookmark: _Toc401046196][bookmark: _Toc403371410][bookmark: _Toc403372084][bookmark: _Toc403549194][bookmark: _Toc419359768]37-2.02A(4)  Quality Assurance
Reserved
[bookmark: _Toc355638954][bookmark: _Toc355639072][bookmark: _Toc355639167][bookmark: _Toc355639260][bookmark: _Toc355896781][bookmark: _Toc355897189][bookmark: _Toc358116707][bookmark: _Toc392494708][bookmark: _Toc393799151][bookmark: _Toc395529722][bookmark: _Toc401045978][bookmark: _Toc401046197][bookmark: _Toc403371411][bookmark: _Toc403372085][bookmark: _Toc403549195][bookmark: _Toc419359769]37-2.02B  Materials
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 quantity of additional water.
[bookmark: _Toc355638955][bookmark: _Toc355639073][bookmark: _Toc355639168][bookmark: _Toc355639261][bookmark: _Toc355896782][bookmark: _Toc355897190][bookmark: _Toc358116708][bookmark: _Toc392494709][bookmark: _Toc393799152][bookmark: _Toc395529723][bookmark: _Toc401045979][bookmark: _Toc401046198][bookmark: _Toc403371412][bookmark: _Toc403372086][bookmark: _Toc403549196][bookmark: _Toc419359770]37-2.02C  Construction
Apply asphaltic emulsion for the fog seal coat at a residual asphalt rate from 0.02 to 0.06 gal/sq yd. The Engineer determines the exact rate.
Apply the fog seal coat when the ambient air temperature is above 40 degrees F.
If the fog seal coat becomes tacky, sprinkle water at a rate determined by the Engineer.
If a fog seal coat and seal coat with screenings are on the same project, apply the 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][bookmark: _Toc392494710][bookmark: _Toc393799153][bookmark: _Toc395529724][bookmark: _Toc401045980][bookmark: _Toc401046199][bookmark: _Toc403371413][bookmark: _Toc403372087][bookmark: _Toc403549197][bookmark: _Toc419359771]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][bookmark: _Toc392494711][bookmark: _Toc393799154][bookmark: _Toc395529725][bookmark: _Toc401045981][bookmark: _Toc401046200][bookmark: _Toc403371414][bookmark: _Toc403372088][bookmark: _Toc403549198][bookmark: _Toc419359772]37-2.03  FLUSH COATS
[bookmark: _Toc355638958][bookmark: _Toc355639076][bookmark: _Toc355639171][bookmark: _Toc355639264][bookmark: _Toc355896785][bookmark: _Toc355897193][bookmark: _Toc358116711][bookmark: _Toc392494712][bookmark: _Toc393799155][bookmark: _Toc395529726][bookmark: _Toc401045982][bookmark: _Toc401046201][bookmark: _Toc403371415][bookmark: _Toc403372089][bookmark: _Toc403549199][bookmark: _Toc419359773]37-2.03A  General
Section 37-2.03 includes specifications for applying a flush coat.
Applying a flush coat includes applying a fog seal coat followed by sand.
[bookmark: _Toc355638959][bookmark: _Toc355639077][bookmark: _Toc355639172][bookmark: _Toc355639265][bookmark: _Toc355896786][bookmark: _Toc355897194][bookmark: _Toc358116712][bookmark: _Toc392494713][bookmark: _Toc393799156][bookmark: _Toc395529727][bookmark: _Toc401045983][bookmark: _Toc401046202][bookmark: _Toc403371416][bookmark: _Toc403372090][bookmark: _Toc403549200][bookmark: _Toc419359774]37-2.03B  Materials
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 gradation 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][bookmark: _Toc392494714][bookmark: _Toc393799157][bookmark: _Toc395529728][bookmark: _Toc401045984][bookmark: _Toc401046203][bookmark: _Toc403371417][bookmark: _Toc403372091][bookmark: _Toc403549201][bookmark: _Toc419359775]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][bookmark: _Toc392494715][bookmark: _Toc393799158][bookmark: _Toc395529729][bookmark: _Toc401045985][bookmark: _Toc401046204][bookmark: _Toc403371418][bookmark: _Toc403372092][bookmark: _Toc403549202][bookmark: _Toc419359776]37-2.03D  Payment
The Department does not adjust the unit price for an increase or decrease in the sand cover (seal) quantity.
[bookmark: _Toc355602419][bookmark: _Toc355638962][bookmark: _Toc355639080][bookmark: _Toc355639175][bookmark: _Toc355639268][bookmark: _Toc355896789][bookmark: _Toc355897197][bookmark: _Toc358116715][bookmark: _Toc392494716][bookmark: _Toc393799159][bookmark: _Toc395529730][bookmark: _Toc401045986][bookmark: _Toc401046205][bookmark: _Toc403371419][bookmark: _Toc403372093][bookmark: _Toc403549203][bookmark: _Toc419359777]37-2.04  ASPHALTIC EMULSION SEAL COAT
[bookmark: _Toc355638963][bookmark: _Toc355639081][bookmark: _Toc355639176][bookmark: _Toc355639269][bookmark: _Toc355896790][bookmark: _Toc355897198][bookmark: _Toc358116716][bookmark: _Toc392494717][bookmark: _Toc393799160][bookmark: _Toc395529731][bookmark: _Toc401045987][bookmark: _Toc401046206][bookmark: _Toc403371420][bookmark: _Toc403372094][bookmark: _Toc403549204][bookmark: _Toc419359778]37-2.04A  General
[bookmark: _Toc355638964][bookmark: _Toc355639082][bookmark: _Toc355639177][bookmark: _Toc355639270][bookmark: _Toc355896791][bookmark: _Toc355897199][bookmark: _Toc358116717][bookmark: _Toc392494718][bookmark: _Toc393799161][bookmark: _Toc395529732][bookmark: _Toc401045988][bookmark: _Toc401046207][bookmark: _Toc403371421][bookmark: _Toc403372095][bookmark: _Toc403549205][bookmark: _Toc419359779]37-2.04A(1)  General
[bookmark: _Toc355638965][bookmark: _Toc355639083][bookmark: _Toc355639178][bookmark: _Toc355639271][bookmark: _Toc355896792][bookmark: _Toc355897200][bookmark: _Toc358116718][bookmark: _Toc392494719][bookmark: _Toc393799162][bookmark: _Toc395529733][bookmark: _Toc401045989][bookmark: _Toc401046208][bookmark: _Toc403371422][bookmark: _Toc403372096][bookmark: _Toc403549206][bookmark: _Toc419359780]37-2.04A(1)(a)  Summary
Section 37-2.04 includes specifications for applying an asphaltic emulsion seal coat.
Applying an asphaltic emulsion seal coat includes applying asphaltic emulsion followed by screenings followed by a flush coat.
An asphaltic emulsion seal coat must be a nonpolymer asphaltic emulsion seal coat or a polymer asphaltic emulsion seal coat.
A double asphaltic emulsion seal coat consists of 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][bookmark: _Toc392494720][bookmark: _Toc393799163][bookmark: _Toc395529734][bookmark: _Toc401045990][bookmark: _Toc401046209][bookmark: _Toc403371423][bookmark: _Toc403372097][bookmark: _Toc403549207][bookmark: _Toc419359781]37-2.04A(1)(b)  Definitions
Reserved
[bookmark: _Toc355638967][bookmark: _Toc355639085][bookmark: _Toc355639180][bookmark: _Toc355639273][bookmark: _Toc355896794][bookmark: _Toc355897202][bookmark: _Toc358116720][bookmark: _Toc392494721][bookmark: _Toc393799164][bookmark: _Toc395529735][bookmark: _Toc401045991][bookmark: _Toc401046210][bookmark: _Toc403371424][bookmark: _Toc403372098][bookmark: _Toc403549208][bookmark: _Toc419359782]37-2.04A(1)(c)  Submittals
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 1/2 gal sample of asphaltic emulsion in a plastic container to the Engineer and to the authorized laboratory. 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][bookmark: _Toc392494722][bookmark: _Toc393799165][bookmark: _Toc395529736][bookmark: _Toc401045992][bookmark: _Toc401046211][bookmark: _Toc403371425][bookmark: _Toc403372099][bookmark: _Toc403549209][bookmark: _Toc419359783]37-2.04A(1)(d)  Quality Assurance
Samples for the screenings gradation and cleanness value must be taken from the spreader conveyor belt.
Within 3 business days of sampling, the authorized laboratory must test the 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
5.	Elastic recovery under AASHTO T 301 for polymer asphaltic emulsion

Circulate asphaltic emulsion in the distributor truck before sampling. Take samples from the distributor truck at midload or from a sampling tap or thief. Before taking samples, draw and dispose of 1 gal. In Engineer's presence, take two 1/2 gal samples every 55 tons or at least 1 day's production.
[bookmark: _Toc355638969][bookmark: _Toc355639087][bookmark: _Toc355639182][bookmark: _Toc355639275][bookmark: _Toc355896796][bookmark: _Toc355897204][bookmark: _Toc358116722][bookmark: _Toc392494723][bookmark: _Toc393799166][bookmark: _Toc395529737][bookmark: _Toc401045993][bookmark: _Toc401046212][bookmark: _Toc403371426][bookmark: _Toc403372100][bookmark: _Toc403549210][bookmark: _Toc419359784]37-2.04A(2)  Materials
Not Used
[bookmark: _Toc355638970][bookmark: _Toc355639088][bookmark: _Toc355639183][bookmark: _Toc355639276][bookmark: _Toc355896797][bookmark: _Toc355897205][bookmark: _Toc358116723][bookmark: _Toc392494724][bookmark: _Toc393799167][bookmark: _Toc395529738][bookmark: _Toc401045994][bookmark: _Toc401046213][bookmark: _Toc403371427][bookmark: _Toc403372101][bookmark: _Toc403549211][bookmark: _Toc419359785]37-2.04A(3)  Construction
The Engineer determines the exact application rate.
Apply the asphaltic emulsion at an emulsion temperature 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

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.
[bookmark: _Toc355638971][bookmark: _Toc355639089][bookmark: _Toc355639184][bookmark: _Toc355639277][bookmark: _Toc355896798][bookmark: _Toc355897206][bookmark: _Toc358116724][bookmark: _Toc392494725][bookmark: _Toc393799168][bookmark: _Toc395529739][bookmark: _Toc401045995][bookmark: _Toc401046214][bookmark: _Toc403371428][bookmark: _Toc403372102][bookmark: _Toc403549212][bookmark: _Toc419359786]37-2.04A(4)  Payment
Not Used
[bookmark: _Toc355638972][bookmark: _Toc355639090][bookmark: _Toc355639185][bookmark: _Toc355639278][bookmark: _Toc355896799][bookmark: _Toc355897207][bookmark: _Toc358116725][bookmark: _Toc392494726][bookmark: _Toc393799169][bookmark: _Toc395529740][bookmark: _Toc401045996][bookmark: _Toc401046215][bookmark: _Toc403371429][bookmark: _Toc403372103][bookmark: _Toc403549213][bookmark: _Toc419359787]37-2.04B  Nonpolymer Asphaltic Emulsion Seal Coat
[bookmark: _Toc355638973][bookmark: _Toc355639091][bookmark: _Toc355639186][bookmark: _Toc355639279][bookmark: _Toc355896800][bookmark: _Toc355897208][bookmark: _Toc358116726][bookmark: _Toc392494727][bookmark: _Toc393799170][bookmark: _Toc395529741][bookmark: _Toc401045997][bookmark: _Toc401046216][bookmark: _Toc403371430][bookmark: _Toc403372104][bookmark: _Toc403549214][bookmark: _Toc419359788]37-2.04B(1)  General
[bookmark: _Toc355638974][bookmark: _Toc355639092][bookmark: _Toc355639187][bookmark: _Toc355639280][bookmark: _Toc355897209][bookmark: _Toc358116727][bookmark: _Toc392494728][bookmark: _Toc393799171][bookmark: _Toc395529742][bookmark: _Toc401045998][bookmark: _Toc401046217][bookmark: _Toc403371431][bookmark: _Toc403372105][bookmark: _Toc403549215][bookmark: _Toc419359789]37-2.04B(1)(a)  Summary
Section 37-2.04B includes specifications for applying a nonpolymer asphaltic emulsion seal coat.
[bookmark: _Toc355638975][bookmark: _Toc355639093][bookmark: _Toc355639188][bookmark: _Toc355639281][bookmark: _Toc355897210][bookmark: _Toc358116728][bookmark: _Toc392494729][bookmark: _Toc393799172][bookmark: _Toc395529743][bookmark: _Toc401045999][bookmark: _Toc401046218][bookmark: _Toc403371432][bookmark: _Toc403372106][bookmark: _Toc403549216][bookmark: _Toc419359790]37-2.04B(1)(b)  Definitions
Reserved
[bookmark: _Toc355638976][bookmark: _Toc355639094][bookmark: _Toc355639189][bookmark: _Toc355639282][bookmark: _Toc355897211][bookmark: _Toc358116729][bookmark: _Toc392494730][bookmark: _Toc393799173][bookmark: _Toc395529744][bookmark: _Toc401046000][bookmark: _Toc401046219][bookmark: _Toc403371433][bookmark: _Toc403372107][bookmark: _Toc403549217][bookmark: _Toc419359791]37-2.04B(1)(c)  Submittals
Reserved
[bookmark: _Toc355638977][bookmark: _Toc355639095][bookmark: _Toc355639190][bookmark: _Toc355639283][bookmark: _Toc355897212][bookmark: _Toc358116730][bookmark: _Toc392494731][bookmark: _Toc393799174][bookmark: _Toc395529745][bookmark: _Toc401046001][bookmark: _Toc401046220][bookmark: _Toc403371434][bookmark: _Toc403372108][bookmark: _Toc403549218][bookmark: _Toc419359792]37-2.04B(1)(d)  Quality Assurance
[bookmark: _Toc401046002][bookmark: _Toc401046221][bookmark: _Toc403371435][bookmark: _Toc403372109][bookmark: _Toc403549219][bookmark: _Toc419359793]37-2.04B(1)(d)(i)  General
Reserved
[bookmark: _Toc401046003][bookmark: _Toc401046222][bookmark: _Toc403371436][bookmark: _Toc403372110][bookmark: _Toc403549220][bookmark: _Toc419359794]37-2.04B(1)(d)(ii)  Quality Control
Reserved
[bookmark: _Toc401046004][bookmark: _Toc401046223][bookmark: _Toc403371437][bookmark: _Toc403372111][bookmark: _Toc403549221][bookmark: _Toc419359795]37-2.04B(1)(d)(iii)  Department Acceptance
The Department accepts screenings for nonpolymer asphaltic emulsion seal coat based on compliance with the cleanness value requirements specified in section 37-2.04B(2).
If a test result for the screenings cleanness value is from 75 to less than 80, you may remove the seal coat represented by this test or request that it remain in place with a payment deduction. If your request is authorized, the Department deducts the corresponding amount for the cleanness value shown in the following table:
	Asphaltic Emulsion Seal Coat Cleanness Value Deductions

	Cleanness value
	Deduction

	Less than 80
	$2.00/ton

	77–78
	$4.00/ton

	75–76
	$6.00/ton



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][bookmark: _Toc392494732][bookmark: _Toc393799175][bookmark: _Toc395529746][bookmark: _Toc401046005][bookmark: _Toc401046224][bookmark: _Toc403371438][bookmark: _Toc403372112][bookmark: _Toc403549222][bookmark: _Toc419359796]37-2.04B(2)  Materials
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 or greater.
[bookmark: _Toc355638979][bookmark: _Toc355639097][bookmark: _Toc355639192][bookmark: _Toc355639285][bookmark: _Toc355896802][bookmark: _Toc355897214][bookmark: _Toc358116732][bookmark: _Toc392494733][bookmark: _Toc393799176][bookmark: _Toc395529747][bookmark: _Toc401046006][bookmark: _Toc401046225][bookmark: _Toc403371439][bookmark: _Toc403372113][bookmark: _Toc403549223][bookmark: _Toc419359797]37-2.04B(3)  Construction
Asphaltic emulsion must be applied within the application rate ranges shown in the following table:
	Asphaltic Emulsion Application Rates

	Screenings
	Application rate range
(gal/sq yd)

	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



Spread screenings before the asphaltic emulsion sets or breaks.
The screenings spread rate must be 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



The Engineer determines the exact screenings spread rate. Spread screenings within 10 percent of the rate determined by the Engineer.
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.
[bookmark: _Toc355638980][bookmark: _Toc355639098][bookmark: _Toc355639193][bookmark: _Toc355639286][bookmark: _Toc355896803][bookmark: _Toc355897215][bookmark: _Toc358116733][bookmark: _Toc392494734][bookmark: _Toc393799177][bookmark: _Toc395529748][bookmark: _Toc401046007][bookmark: _Toc401046226][bookmark: _Toc403371440][bookmark: _Toc403372114][bookmark: _Toc403549224][bookmark: _Toc419359798]37-2.04B(4)  Payment
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Section 37-2.04C includes specifications for applying a polymer asphaltic emulsion seal coat.
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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 website.
A test for polymer asphaltic emulsion represents the smaller of 55 tons or 1 day's production.
A test for the screenings gradation or cleanness value represents the smaller of 300 tons or 1 day's production.
If the test results for polymer asphaltic emulsion do not comply with the specifications, the Engineer assesses a pay factor value for the following quality characteristics and increments:
	Polymer Asphaltic Emulsion Pay Factor Table

	Quality characteristic
	Test Method
	Increment
	Pay factor

	Test on polymer asphaltic emulsion:

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

	Settlement in 5 days
	AASHTO T 59
	Each 1.5% above max
	1

	sieve test
	AASHTO T 59
	Each 0.2% above max
	1

	demulsibility
	AASHTO T 59
	Each 2% below min
	1

	Test on residue from evaporation:

	Penetration at 25 C
	AASHTO T 49
	Each 2 dm above max or below min
	1

	Field softening point C
	ASTM D36/D36M
	2 C below min
	1

	Torsional recoverya
	California Test 332
	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 increments below the min value of 18
	10

	Elastic recovery
	ASTM T301
	For each 1 increment below the min value of 60
	1

	
	
	For each 2 increments below the min value of 60
	3

	
	
	For each 3 increments below the min value of 60
	10

	aThe 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 noncompliant polymer asphaltic emulsion, you may request seal coat to remain in place. If the request is authorized, the Department makes a payment deduction corresponding to 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



You must remove polymer asphaltic emulsion seal coat with a total pay factor value greater than 20.
For polymer asphaltic emulsion seal coat, if a test result for the screenings cleanness value is from 75 to less than 86, you may request that the seal coat remain in place. If the request is authorized, the Department makes a payment deduction corresponding to 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 the test results for polymer asphaltic emulsion aggregate gradation and cleanness value do not comply with the specifications, both payment deductions are made.
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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.	Penetration at 39.2 degrees F (200g for 60 seconds) determined under AASHTO T 49 must be at least 6.
2.	Elastic recovery of at least 60 percent when tested under AASHTO T 301.
3.	Polymer content in percent by weight does not apply.
4.	Ring and ball softening point temperature determined under AASHTO T 53 for Test on Residue from Evaporation Test must comply with the following minimum temperature requirement:
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

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 or greater.
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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
(gal/sq yd)

	Fine
	0.15–0.30

	Medium fine
	0.25–0.35

	Medium
	0.25–0.40

	Coarse
	0.30–0.40



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.
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 them. You may redampen them in the delivery vehicle.
Spread screenings before the polymer emulsion sets or breaks.
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



The Engineer determines the exact application rate. Spread screenings within 10 percent of the rate determined by the Engineer.
Do not spread screenings more than 2,500 feet ahead of the completed initial rolling.
For a 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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Not Used
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Section 37-2.05B includes specifications for applying asphalt rubber binder seal coat.
Asphalt rubber binder seal coat consists of applying asphalt rubber binder followed by heated screenings precoated with asphalt binder followed by a flush coat.
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crumb rubber modifier: Combination of ground or granulated high natural crumb rubber and 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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At least 5 business days before use, submit the permit issued by the local air district for asphalt rubber binder field blending equipment and application equipment. If an air quality permit is not required by the local air district for producing asphalt rubber binder, submit verification from the local air district that an air quality permit is not required.
At least 10 days before starting seal coat activities, submit the name of an authorized laboratory to perform QC testing for asphalt rubber binder. The authorized laboratory must comply with the Caltrans Independent Assurance Program.
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 a certified volume or weight slip for each delivery of asphalt rubber binder ingredients and asphalt rubber binder.
Submit SDS for each asphalt rubber binder ingredient and the asphalt rubber binder.
At least 15 days before use, submit:
1.	Four 1 qt 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, include:
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, include:
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, include:
3.3.1.	Test results for the specified quality characteristics
3.3.2.	Minimum reaction time and temperature

Submit a certificate of compliance and accuracy verification of test results for viscometers.
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 binder seal coat work.
Submit viscosity rest results within 2 business days after testing.
Submit resilience and softening point test results within 3 business days after testing.
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The equipment used in producing asphalt rubber binder and the equipment used in spreading asphalt rubber binder must be permitted for use by the local air district.
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Test asphalt modifier under the test methods and frequencies shown in the following table:
	Asphalt Modifier for Asphalt Rubber Binder

	Quality characteristic
	Test method
	Frequency

	Viscosity
	ASTM D445
	1 per shipment

	Flash point
	ASTM D92
	

	Molecular Analysis

	Asphaltenes
	ASTM D2007
	1 per shipment

	Aromatics
	ASTM D2007
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Sample and test scrap tire CRM and high natural CRM separately. Test CRM under the test methods and frequencies shown in the following table:
	Crumb Rubber Modifier

	Quality characteristic
	Test method
	Frequency

	Scrap tire crumb rubber gradation
	California Test 385
	1 per 250 tons or 1 per project, whichever is greater

	High natural crumb rubber gradation
	California Test 385
	1 per 250 tons or 1 per project, whichever is greater

	Wire in CRM
	California Test 385
	1 per 10,000 lb

	Fabric in CRM
	California Test 385
	

	CRM particle length
	--
	

	CRM specific gravity
	California Test 208
	

	Natural rubber content in high natural crumb rubber
	ASTM D297
	1 per 3,400 lb
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Test asphalt rubber binder under the test methods and frequencies shown in the following table:
	Quality characteristic
	Test method
	Sampling location
	Frequency

	Descending viscositya
	ASTM D7741/D7741M
	Reaction vessel
	1 per lotb

	Viscosity at 375 °F
	ASTM D7741/D7741M
	Distribution truck
	15 minutes before use per lotb

	Cone penetration
	ASTM D217
	Distribution truck
	1 per lotb

	Resilience
	ASTM D5329
	
	

	Softening point
	ASTM D36/D36M
	
	

	aStart taking viscosity readings 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 complies with the specification requirement.
bThe lot is defined in the Department's Material Plant Quality Program.



Retain the sample from each lot. Test for cone penetration, resilience, and softening point for the first 3 lots and if all 3 lots pass, the testing frequency may be reduced to once for every 3 lots.
If QC test results indicate that the asphalt rubber binder does not meet the specifications, take corrective action and notify the Engineer.
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The Department accepts CRM based on the gradation requirements shown in the following table when tested under California Test 385:
	Crumb Rubber Modifier Gradation Requirements

	Sieve size
	Scrap tire crumb rubber
	High natural crumb rubber

	
	Operating range
	Contract compliance
	Operating range
	Contract compliance

	No. 8
	100
	100
	--
	--

	No. 10
	95–100
	90–100
	100
	100

	No. 16
	35–85
	32–88
	92–100
	85–100

	No. 30
	2–25
	1–30
	25–95
	20–98

	No. 50
	0–10
	0–15
	6–35
	2–40

	No. 100
	0–5
	0–10
	0–7
	0–10

	No. 200
	0–2
	0–5
	0–3
	0–5



If a test result for CRM gradation does not comply with the specifications, the Department deducts the corresponding amount for each gradation test as shown in the following table:
	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



Each gradation test for scrap tire crumb rubber represents 10,000 lbs or the quantity used in that day's production, whichever is less.
Each gradation test for high natural crumb rubber represents 3,400 lbs or the quantity used in that day's production, whichever is less.
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For Department acceptance testing, take a sample of asphalt rubber binder in the Engineer's presence every 5 lots or once a day, whichever is greater. Each sample must be in a 6 qt can with open top and friction lid.
The Department accepts asphalt rubber binder based on compliance with the requirements shown in the following table:
	Quality characteristic
	Test method
	Requirement

	Cone penetration at 25 °C (0.10 mm)
	ASTM D217
	25–60

	Resilience at 25 °C (% rebound)
	ASTM D5329
	18–50

	Softening point (°C)
	ASTM D36/D36M
	55–88

	Viscosity at 375 °F (Pa•s x 10-3)a
	ASTM D7741/D7741M
	1,500–2,500

	aPrepare sample for viscosity test under California Test 388.
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The Department accepts precoated screenings based on compliance with the requirements shown in the following table:
	Precoated Screenings Acceptance Criteria

	Quality Characteristic
	Test Method
	Requirement

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

	Film stripping (max, %)
	California Test 302
	25

	Cleanness value (min)
	California Test 227
	80

	Durability (min)
	California Test 229
	52

	Gradation (% passing by weight)
Sieve sizes:
	California Test 202
	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
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Reserved
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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 comply with the requirements shown in the following table:
	Asphalt Modifier for Asphalt Rubber Binder

	Quality characteristic
	Test method
	Requirement

	Viscosity at 100 °C (m2/s x 10-6)
	ASTM D445
	X ± 3 a

	Flash point (CL.O.C., °C)
	ASTM D92
	207 min

	Molecular analysis

	Asphaltenes by mass (max, %)
	ASTM D2007
	0.1

	Aromatics by mass (min, %)
	ASTM D2007
	55

	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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CRM 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 CRM particles must be large enough to be ground or granulated.
Wire must not be more than 0.01 percent by weight of CRM when tested under California Test 385. CRM must be free of contaminants except fabric, which must not exceed 0.05 percent by weight of CRM.
The length of an individual CRM particle must not exceed 3/16 inch.
CRM must be dry, free-flowing particles that do not stick together. A maximum of 3 percent calcium carbonate or talc by weight of CRM may be added. CRM must not cause foaming when combined with the asphalt binder and asphalt modifier.
Specific gravity of CRM must be from 1.1 to 1.2 determined under California Test 208.
The CRM must comply with the requirements shown in the following table:
	Crumb Rubber Modifier Requirements

	Quality characteristic
	Test method
	Requirement

	
	
	Scrap tire crumb rubber
	High natural crumb rubber

	Acetone extract (%)
	ASTM D297
	6.0–16.0
	4.0–16.0

	Rubber hydrocarbon (%)
	ASTM D297
	42.0–65.0
	50.0 min

	Natural rubber content (%)
	ASTM D297
	22.0–39.0
	40.0–48.0

	Carbon black content (%)
	ASTM D297
	28.0–38.0
	--

	Ash content (%)
	ASTM D297
	8.0 min
	--



When tested under California Test 385, scrap tire crumb rubber must comply with the gradation requirements 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



When tested under California Test 385, high natural crumb rubber must comply with the gradation requirements 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
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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 CRM. The minimum percentage of CRM must be 20.0 percent and lower values may not be rounded up.
CRM must be 76 ± 2 percent by weight scrap tire crumb rubber and 24 ± 2 percent by weight high natural crumb 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 CRM may be proportioned and combined simultaneously.
The blend of asphalt binder and asphalt modifier must be combined with the CRM at the asphalt rubber binder production site. The asphalt binder and asphalt modifier blend must be from 375 to 440 degrees F when the CRM 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 comply with the requirements shown in the following table:
	Quality characteristic
	Test method
	Requirement

	Cone penetration at 25 °C (0.10 mm)
	ASTM D217
	25–60

	Resilience at 25 °C (% rebound)
	ASTM D5329
	18–50

	Softening point (°C)
	ASTM D36/D36M
	55–88

	Viscosity at 375 °F (Pa•s x 10-3)a
	ASTM D7741/D7741M
	1,500–2,500

	aPrepare sample for viscosity test under California Test 388.



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.
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Before precoating with asphalt binder, screenings for asphalt rubber binder seal coat must comply with the gradation requirements shown in the following table:
	Asphalt Rubber Binder Seal Coat Screenings Gradation

	Percentage passing by weight

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

	3/4"
	100
	100

	1/2"
	85–90
	95–100

	3/8"
	0–30
	70–85

	No. 4
	0–5
	0–15

	No. 8
	--
	0–5

	No. 200
	0–1
	0–1



The seal coat screenings must comply with the requirements shown in the following table:
	Seal Coat Screenings

	Quality characteristic
	Test method 
	Requirement

	Cleanness value (min)
	California Test 227
	80

	Durability (min)
	California Test 229
	52
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Reserved
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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 gauges
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][bookmark: _Toc392494762][bookmark: _Toc393799205][bookmark: _Toc395529776][bookmark: _Toc401046035][bookmark: _Toc401046254][bookmark: _Toc403371479][bookmark: _Toc403372153][bookmark: _Toc403549263][bookmark: _Toc419359837]37-2.05B(3)(c)  Precoating Screenings
Precoating of screenings must be performed at a central mixing plant. The plant must be authorized under Department's Material Plant Quality Program.
For asphalt rubber binder 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 binder 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. The asphalt must be from 0.5 to 1.0 percent by weight of dry screenings. The Engineer determines the exact rate.
Do not stockpile preheated or precoated screenings.
[bookmark: _Toc355639007][bookmark: _Toc355639125][bookmark: _Toc355639220][bookmark: _Toc355639313][bookmark: _Toc355896815][bookmark: _Toc355897247][bookmark: _Toc358116765][bookmark: _Toc392494763][bookmark: _Toc393799206][bookmark: _Toc395529777][bookmark: _Toc401046036][bookmark: _Toc401046255][bookmark: _Toc403371480][bookmark: _Toc403372154][bookmark: _Toc403549264][bookmark: _Toc419359838]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. You may reduce the application rate by 0.050 gal/sq yd in the wheel paths.
Apply asphalt rubber binder when the ambient 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 enough screenings are available at the job site 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 pavement is damp or during high wind conditions. If authorized, you may adjust the distributor bar height and distribution speed and use shielding equipment during high wind conditions.
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During transit, cover precoated screenings for asphalt rubber binder 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 binder 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.
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Perform initial rolling within 90 seconds of spreading screenings. Do not spread screenings more than 200 feet ahead of the initial rolling.
If authorized for final rolling, you may use a steel-wheeled roller weighing from 8 to 10 tons in static mode only.
Perform a final sweeping before Contract acceptance. The final sweeping must not dislodge screenings.
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The payment quantity for precoated screenings is the weight measured after the screenings are preheated and precoated with asphalt binder.
If recorded batch weights are printed automatically, the payment quantity for screenings is the weight determined from the printed batch weights if:
1.	Total aggregate weight for the 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.	Copy of the recorded batch weights is certified by a licensed weighmaster

Asphalt rubber binder is measured as specified for asphalt binder.
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Section 37-2.06 includes specifications for a stress absorbing membrane interlayer.
The stress absorbing membrane interlayer must comply with section 37-2.05B except a flush coat is not required.
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Screenings must comply with the 3/8-inch maximum gradation.
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Section 37-2.01C(7) does not apply.
Final rolling and sweeping are not required for the stress absorbing membrane interlayer.
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Not Used
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Section 37-3 includes specifications for applying slurry seal and micro-surfacing.
Applying a slurry seal consists of spreading a mixture of asphaltic emulsion or polymer modified asphaltic emulsion, aggregate, set-control additives, and water on a surface or pavement.
Applying a micro-surfacing consists of spreading a mixture of micro-surfacing emulsion, water, additives, mineral filler, and aggregate on the pavement.
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Reserved
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The testing laboratory must sign the original laboratory report and mix design.
If the mix design consists of the same materials covered by a previous laboratory report, you may submit the previous laboratory report that must include material testing data performed within the previous 12 months for authorization.
If you change any of the materials in the mix design, submit a new mix design and laboratory report at least 10 days before starting slurry seal and micro-surfacing work.
[bookmark: _Toc278954916][bookmark: _Toc283883451][bookmark: _Toc290280089][bookmark: _Toc392494779][bookmark: _Toc393799222][bookmark: _Toc395529793][bookmark: _Toc401046052][bookmark: _Toc401046272][bookmark: _Toc403371497][bookmark: _Toc403372171][bookmark: _Toc403549281][bookmark: _Toc419359855]37-3.01C(2)  Slurry Seal
Submit a laboratory report of test results and a proposed mix design 10 days before starting placement of slurry seal. The report and mix design must include the specific materials to be used.
The laboratory report must include:
1.	Test results used in the mix design
2.	Proportions of the following materials based on the aggregate's dry weight:
2.1.	Aggregate
2.2.	Filler determined from tests, minimum and maximum
2.3.	Water, minimum and maximum
2.4.	Asphalt solids content
2.5.	Set control agent
3.	Comparison of slurry seal test results to the specified values

Each day, submit moisture data for the aggregate collected every 2 hours if you are unable to maintain the moisture content to within a maximum daily variation of ± 0.5 percent.
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Submit a laboratory report of test results and a proposed mix design 10 days before starting placement of micro-surfacing. The report and mix design must include the specific materials to be used and show a comparison of test results and specifications. The report must also include:
1.	Test results used in the mix design
2.	Proportions of the following materials based on the aggregate's dry weight:
2.1.	Aggregate
2.2.	Water, minimum and maximum
2.3.	Additives
2.4.	Mineral filler, minimum and maximum
2.5.	Micro-surfacing emulsion residual asphalt content, minimum and maximum
3.	Recommended changes to the following proportions based on heating the mixture to 100 degrees F and mixing for 60 seconds:
3.1.	Water
3.2.	Additives
3.3.	Mineral filler
4.	Comparison of each individual material's test results to its specified values
5.	Quantitative moisture effects on the aggregate's unit weight determined under ASTM C29M

The recommended changes in item 3 in the list above do not apply to nighttime applications or if atmospheric temperatures below 90 degrees F are forecast for daytime applications.
Submit a certificate of compliance with each shipment of micro-surfacing emulsion as specified for asphaltic emulsion in section 94-1.01C.
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Your laboratory must be able to perform International Slurry Surfacing Association tests and mix designs.
In the presence of the Engineer, calibrate each mixer-spreader used. Notify the Engineer at least 5 business days before calibrating. Calibration must comply with the Department's Material Plant Quality Program.
If the Department authorizes a mixer-spreader, its calibration is valid for 6 months provided you:
1.	Use the same truck verified with a unique identifying number
2.	Use the same materials in compliance with the authorized mix design
3.	Do not perform any repair or alteration to the proportioning systems
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Calibrate the adjustable cut-off gate settings of each mixer-spreader truck on the project to achieve the correct delivery rate of aggregate and emulsion per revolution of the aggregate feeder in compliance with California Test 109.
Checks must be performed for each aggregate source using an approved California Test 109 vehicle scale.
Individual checks of the aggregate belt feeder's delivery rate to the pugmill mixer must not vary more than 2 percent from the average of 3 runs of at least 3 tons each.
Individual checks of the emulsion pump's delivery rate to the pugmill mixer must not vary more than 2 percent from the average of 3 runs of at least 500 gal each.
Measure aggregate moisture every 2 hours during slurry seal placement or maintain the moisture content within a maximum daily variation of ± 0.5 percent.
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Before using a variable-rate emulsion pump, the pump must be calibrated and sealed in the calibrated condition under the Department's Material Plant Quality Program.
For the aggregate belt feeder, the delivery rate for any individual check run must not deviate more than 2 percent from the average of the rates of 3 runs of at least 3 tons each.
For the emulsion pump, the delivery rate for any individual check run must not deviate more than 2 percent from the average of the rates of 3 runs of at least 300 gal each.
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The Department accepts aggregate for slurry seal and micro-surfacing based on compliance with the aggregate gradation and sand equivalent requirements.
An aggregate gradation or cleanness value test represents 300 tons or 1 day's production, whichever is less.
If the test results for aggregate gradation or sand equivalent do not comply with the specified requirements, you may remove the installed micro-surfacing represented by the test results or request it remain in place with a payment deduction. If your request is authorized, the Department deducts:
1.	$1.75 per ton of slurry seal for each noncompliant aggregate gradation and sand equivalent test
2.	$2.00 per ton of micro-surfacing for each noncompliant aggregate gradation and sand equivalent test
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Aggregate for slurry seal and micro-surfacing must comply with the gradation requirements shown in the following table:
	Aggregate Gradation Requirements

	Sieve sizes
	Percentage passing by aggregate type

	
	I
	II
	III

	3/8"
	--
	100
	100

	No. 4
	100
	94–100
	70–90

	No. 8
	90–100
	65–90
	45–70

	No. 16
	60–90
	40–70
	28–50

	No. 30
	40–65
	25–50
	19–34

	No. 200
	10–20
	5–15
	5–15



Aggregate must be rock dust or sand such as plaster sand. Aggregate larger than the no. 50 sieve must be 100 percent crushed rock. Aggregate must be free from vegetable matter, deleterious substances, caked or clay lumps, and oversized particles.
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	Slurry Seal Mix Design Requirements

	Quality characteristic
	Test methoda
	Requirement

	Consistency (max, mm)
	Technical Bulletin 106
	30

	Wet stripping
	Technical Bulletin 114
	Pass

	Compatibility
	Technical Bulletin 115
	Passb

	Cohesion test c, within 1 hour (min, kg-mm)
	Technical Bulletin 139
	200

	Wet track abrasion (max, g/m2)
	Technical Bulletin 100
	810

	aTest methods are by the International Slurry Surfacing Association.
bMixing test must pass at the maximum expected air temperature at the job site during placement.
cUsing project source aggregate, asphaltic emulsion, and set-control agents if any.



The mix design must have the percent of asphaltic emulsion, based on percentage by weight of the dry aggregate, within the ranges shown in the following table:
	Asphaltic Emulsion Percentage

	Aggregate type
	Range

	I
	15–20

	II
	12–18

	III
	10–15



The Engineer determines the exact percentage based on the design asphalt binder content and the asphalt solids content of the asphaltic emulsion furnished.
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If the specific gravities differ by 0.2 or more, California Test 202 is replaced with California Test 105 for blends of different aggregates.
Aggregate for slurry seal must comply with the requirements for the type shown in the following table:
	Aggregate Quality

	Quality characteristic
	Test method
	Requirement by aggregate type

	
	
	I
	II
	III

	Sand equivalent (min)
	California Test 217
	45
	55
	60

	Durability index (min)
	California Test 229
	55
	55
	55



Each day's aggregate moisture content measurements must not vary more than ±0.5 percent.
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Polymer modified asphaltic emulsion must:
1.	Consist of a polymer mixed with a bituminous material uniformly emulsified with water and an emulsifying or stabilization agent.
2.	Use either neoprene polymer or butadiene and styrene copolymer. The polymer must be homogeneous and milled into the asphaltic emulsion at the colloid mill.
3.	Polymer modified asphaltic emulsion must be Grade PMCQS1h cationic and must comply with the requirements shown in the following table:

	Polymer Modified Asphaltic Emulsion Requirements

	Quality characteristic
	Test method
	Requirement

	Tests on emulsion:
	
	

	Saybolt Furol Viscosity @ 25 °C (Saybolt Furol seconds)
	AASHTO T 59
	15–90

	Sieve test (%)
	AASHTO T 59
	0–0.3

	Storage stability after 1 day (%)
	AASHTO T 59
	0–1

	Residue by evaporation (min, %)
	California Test 331
	57

	Particle charge
	AASHTO T 59
	Positive

	Tests on residue by evaporation:
	
	

	Penetration at 25 °C
	AASHTO T 49
	40–90

	Ductility at 25 °C (min, mm) 
	AASHTO T 51
	400

	Torsional recovery (min, %)
	California Test 332
	18

	or
	
	

	Polymer content (min, %)
	California Test 401
	2.5
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	Micro-surfacing Mix Design Proportion Limits

	Material
	Proportion limits

	Micro-surfacing emulsion residual asphalt
	5.5–9.5% of aggregate dry weight

	Water and additives
	No limit

	Mineral filler
	0–3% of aggregate dry weight



The micro-surfacing mix design must comply with the requirements shown in the following table:
	Micro-surfacing Mix Design Tests

	Quality characteristics
	Test methoda
	Requirement

	Wet cohesion
@ 30 minute (set) (min, kg-cm)
@ 60 minute (traffic) (min, kg-cm)
	Technical Bulletin 139
	
12
20

	Excess asphalt (max, g/m2)
	Technical Bulletin 109
	540

	Wet stripping (min, %)
	Technical Bulletin 114
	90

	Wet track abrasion loss
6-day soak (max, g/m2)
	Technical Bulletin 100
	
810

	Displacement
Lateral (max, %)
Specific gravity after 1000 cycles of 57 kg (max)
	Technical Bulletin 147A
	
5

2.10

	Classification compatibility (min, grade points)
	Technical Bulletin 144
	(AAA, BAA) 11

	Mix time @ 25 °C (min)
	Technical Bulletin 113
	Controllable to 120 seconds

	aTest methods are by the International Slurry Surfacing Association.
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If you blend aggregate from different sources, the aggregate from each source aggregate must comply with the aggregate specifications except gradation.
Aggregate for micro-surfacing except mineral filler must comply with the requirements shown in the following table:
	Micro-surfacing Aggregate

	Quality characteristic
	Test
method 
	Requirement

	Sand equivalent (min)
	California Test 217
	65

	Durability index (min)
	California Test 229
	65

	Percentage of crushed particles (min, %)a
	California Test 205
	95

	Los Angeles Rattler 
Loss at 500 revolutions (max, %)b
	California Test 211
	35

	aCrushed particles must have at least 1 fractured face.
bCalifornia Test 211 must be performed on the aggregate before crushing.
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Micro-surfacing emulsion must be a homogeneous mixture of asphalt, polymer, and emulsifier solution.
Add polymer modifier to asphalt or emulsifier solution before emulsification. Polymer solids must be a minimum 3 percent by weight of the micro-surfacing emulsion's residual asphalt.
Micro-surfacing emulsion must comply with the requirements shown in the following table:
	Micro-surfacing Emulsion

	Quality characteristic
	Test method
	Requirement

	Saybolt Furol Viscosity at 25 C (Saybolt Furol seconds)
	AASHTO T 59
	15–90

	Sieve test (max, %)
	AASHTO T 59
	0.30

	Settlement after 5 days (max, %)a
	ASTM D244
	5

	Storage stability after 1 day (max, %)
	AASHTO T 59
	1

	Residue by evaporation (min, %)
	California Test 331
	62

	aWaived if used within 48 hours of shipment.



The micro-surfacing emulsion's residue by evaporation must comply with the requirements shown in the following table:
	Micro-surfacing Emulsion Residue By Evaporation

	Quality characteristic
	Test method
	Requirement

	G* at 20 ºC (10 rad/sec, MPa)
	AASHTO T 315
	Report only

	Penetration at 25 (ºC)
	AASHTO T 49
	40–90

	Phase angle at 50 C (10 rad/sec)
PA (max) - PA base
	AASHTO T 315
	Report only

	Softening point (min, ºC)
	AASHTO T 53
	57

	Stiffness at -12 C (MPa, and M-value)
	AASHTO T 313
	Report only
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If portland cement is used as mineral filler, it must be any combination of Type I, Type II, or Type III cement.
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Before applying slurry seal or micro-surfacing, cover manholes, valve and monument covers, grates, or other exposed facilities located within the area of application using plastic or oil resistant construction paper secured by tape or adhesive to the facility being covered. Reference the covered facilities with enough control points to relocate the facilities after application of the seal coat.
In areas inaccessible to spreading equipment, spread the slurry seal or micro-surfacing mixture with hand tools or other authorized methods. If placing with hand tools, lightly dampen the area first. Do not handle or shift the material.
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The Engineer determines the asphalt ratio under California Test 310. The asphalt ratio, in kilograms of asphalt per 100 kg of dry aggregate, must not vary by more than ±0.5 kg of asphalt from the determined amount.
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Proportion slurry seal ingredients in compliance with the authorized mix design. Proportion and blend different aggregate types before adding other ingredients.
After proportioning, the slurry seal mixture must be workable. The slurry seal surface must be cured to allow traffic within 1 hour after placement. The slurry seal must not show bleeding, raveling, separation, or other distresses for 15 days after placing.
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Proportion the micro-surfacing materials using the authorized mix design.
Field conditions may require adjustments to the proportions during construction. Obtain authorization before adjusting proportions.
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Mixing and spreading equipment for slurry seal and micro-surfacing must proportion asphaltic emulsion, water, aggregate, and any set-control additives by volume and mix them in continuous pugmill mixers. Continuous pugmill mixers must be of adequate size and power for the type of materials to be mixed.
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Truck mounted mixer spreaders must comply with the following:
1.	Rotating and reciprocating equipment must be covered with metal guards.
2	Proportion aggregate using a belt feeder with an adjustable cutoff gate. The Engineer verifies the height of the gate opening.
3.	Belt feeder must have a depth monitor device. The depth monitor device must automatically shut down power to the belt feeder when the aggregate depth is less than 70 percent of the target depth.
4.	Separate monitor device must detect the revolutions of the belt feeder. This device must automatically shut down power to the belt feeder if it detects no revolutions. If the belt feeder is an integral part of the equipment's drive chain, the monitor device is not required.
5.	Aggregate belt feeder must be connected directly to the drive on the emulsion pump. The aggregate feeder drive shaft must have a revolution counter reading the nearest 0.10 revolution for micro-surfacing, and nearest 1 revolution for slurry seal.
6.	Emulsion storage must be equipped with a device that automatically shuts down power to the emulsion pump and aggregate belt feeder when the level of stored emulsion is lowered. To allow for normal fluctuations, there may be a delay of 3 seconds between detection of low emulsion storage levels or low aggregate depths and automatic power shut down.
7.	Emulsion storage must be located immediately before the emulsion pump.
8.	Emulsion storage tank must have a temperature indicator at the pump suction level. The indicator must be accurate to ±5 degrees F.
9.	No-flow and revolution warning devices must be in working condition and comply with California Test 109. Low-flow indicators must be visible while walking alongside the equipment.
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Continuous self-loading mixing machines must be automatically sequenced and self-propelled. The mixing machine must deliver each material to a double shafted mixer and discharge the mixed material on a continuous flow basis. The mixing machine must have sufficient storage capacity to maintain a continuous supply of material to the proportioning controls. The mixing machine operator must have full control of forward and reverse speeds during placement.
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Introduce emulsion into the mixer with a positive displacement pump. If you use a variable-rate pump, the adjusting unit must be sealed in its calibrated position.
Introduce water into the mixer with a meter that measures gallons.
Identifying numbers for equipment must be at least 2 inches high and located on the front and rear of the vehicle.
[bookmark: _Toc278954951][bookmark: _Toc283883486][bookmark: _Toc290280124][bookmark: _Toc392494812][bookmark: _Toc393799255][bookmark: _Toc395529826][bookmark: _Toc401046082][bookmark: _Toc401046302][bookmark: _Toc403371527][bookmark: _Toc403372201][bookmark: _Toc403549311][bookmark: _Toc419359885]37-3.03C(4)(b)  Spreader Box
The spreader box used to spread the slurry mixture must be:
1.	Capable of spreading an entire lane width.
2.	Equipped with flexible rubber belting on each side. The belting must contact the pavement to prevent loss of slurry from the box.
3.	If wider than 7.5 feet, equipped with baffles, reversible motor-driven augers, or equivalent features to uniformly apply the slurry seal on superelevated sections and shoulder slopes.
4.	Equipped with rear flexible strike-off blades in close contact with the pavement and adjustable to various crown shapes to uniformly apply the slurry seal.
5.	Equipped with flexible drags attached to the rear and cleaned daily and changed if longitudinal scouring occurs.
6.	Clean and free of slurry seal or emulsion at the start of each work shift.

[bookmark: _Toc278954952][bookmark: _Toc283883487][bookmark: _Toc290280125][bookmark: _Toc392494813][bookmark: _Toc393799256][bookmark: _Toc395529827][bookmark: _Toc401046083][bookmark: _Toc401046303][bookmark: _Toc403371528][bookmark: _Toc403372202][bookmark: _Toc403549312][bookmark: _Toc419359886]37-3.03C(5)  Micro-surfacing Equipment
[bookmark: _Toc278954953][bookmark: _Toc283883488][bookmark: _Toc290280126][bookmark: _Toc392494814][bookmark: _Toc393799257][bookmark: _Toc395529828][bookmark: _Toc401046084][bookmark: _Toc401046304][bookmark: _Toc403371529][bookmark: _Toc403372203][bookmark: _Toc403549313][bookmark: _Toc419359887]37-3.03C(5)(a)  General
Choose a continuous self-loading mixing machine or truck mounted mixer-spreader.
Proportion micro-surfacing emulsion using a positive displacement pump.
Identifying numbers for equipment must be at least 3 inches high and located on the front and rear of the vehicle.
[bookmark: _Toc278954954][bookmark: _Toc283883489][bookmark: _Toc290280127][bookmark: _Toc392494815][bookmark: _Toc393799258][bookmark: _Toc395529829][bookmark: _Toc401046085][bookmark: _Toc401046305][bookmark: _Toc403371530][bookmark: _Toc403372204][bookmark: _Toc403549314][bookmark: _Toc419359888]37-3.03C(5)(b)  Spreader Box
The spreader box must be capable of spreading the micro-surfacing a minimum of 12 feet wide and preventing the loss of micro-surfacing. Spreader boxes over 8 feet in application width must have a device, such as baffles or reversible motor driven augers, to ensure uniform application on superelevated sections and shoulder slopes. Clean micro-surfacing and micro-surfacing emulsion from the spreader box before each work shift.
The spreader box must have a series of strike-off devices at its rear.
The leading strike-off device must be:
1.	Fabricated of a suitable material such as steel or stiff rubber
2.	Designed to maintain close contact with the pavement during spreading
3.	Capable of obtaining the specified thickness
4.	Capable of being adjusted to the various pavement cross sections

The final strike-off device must be:
1.	Fabricated of flexible material that produces a uniform texture in the finished surface
2.	Cleaned daily and changed if longitudinal scouring occurs in the micro-surfacing

Do not use flexible drags attached to the rear of the spreader box.
[bookmark: _Toc278954955][bookmark: _Toc283883490][bookmark: _Toc290280128][bookmark: _Toc392494816][bookmark: _Toc393799259][bookmark: _Toc395529830][bookmark: _Toc401046086][bookmark: _Toc401046306][bookmark: _Toc403371531][bookmark: _Toc403372205][bookmark: _Toc403549315][bookmark: _Toc419359889]37-3.03C(5)(c)  Shoulder Equipment
Spread micro-surfacing on shoulders with a device such as an edge box that forms clean and straight joints and edges.
[bookmark: _Toc278954956][bookmark: _Toc283883491][bookmark: _Toc290280129][bookmark: _Toc392494817][bookmark: _Toc393799260][bookmark: _Toc395529831][bookmark: _Toc401046087][bookmark: _Toc401046307][bookmark: _Toc403371532][bookmark: _Toc403372206][bookmark: _Toc403549316][bookmark: _Toc419359890]37-3.03C(5)(d)  Scratch Course Box
Spread scratch course with the same type of spreader box used to spread micro-surfacing except use an adjustable steel strike-off device instead of a final strike-off device.
[bookmark: _Toc278954957][bookmark: _Toc283883492][bookmark: _Toc290280130][bookmark: _Toc392494818][bookmark: _Toc393799261][bookmark: _Toc395529832][bookmark: _Toc401046088][bookmark: _Toc401046308][bookmark: _Toc403371533][bookmark: _Toc403372207][bookmark: _Toc403549317][bookmark: _Toc419359891]37-3.03C(5)(e)  Wheel Path Depression Boxes
Each wheel path depression box must have adjustable strike-off device between 5 and 6 feet wide to regulate depth. The rut box must also have devices such as hydraulic augers capable of:
1.	Moving the mixed material from the rear to the front of the filling chamber
2.	Guiding larger aggregate into the deeper section of the wheel path depression
3.	Forcing the finer material towards the outer edges of the spreader box

[bookmark: _Toc278954958][bookmark: _Toc283883493][bookmark: _Toc286850376][bookmark: _Toc290280131][bookmark: _Toc392494819][bookmark: _Toc393799262][bookmark: _Toc395529833][bookmark: _Toc401046089][bookmark: _Toc401046309][bookmark: _Toc403371534][bookmark: _Toc403372208][bookmark: _Toc403549318][bookmark: _Toc419359892]37-3.03D  Placing
[bookmark: _Toc278954959][bookmark: _Toc283883494][bookmark: _Toc290280132][bookmark: _Toc392494820][bookmark: _Toc393799263][bookmark: _Toc395529834][bookmark: _Toc401046090][bookmark: _Toc401046310][bookmark: _Toc403371535][bookmark: _Toc403372209][bookmark: _Toc403549319][bookmark: _Toc419359893]37-3.03D(1)  General
If truck-mounted mixer-spreaders are used, keep at least 2 operational spreaders at the job site during placement.
In areas inaccessible to spreading equipment, spread the slurry seal or micro-surfacing mixture with hand tools. If placing with hand tools, lightly dampen the area first. Do not handle or shift the mixture.
[bookmark: _Toc278954960][bookmark: _Toc283883495][bookmark: _Toc290280133][bookmark: _Toc392494821][bookmark: _Toc393799264][bookmark: _Toc395529835][bookmark: _Toc401046091][bookmark: _Toc401046311][bookmark: _Toc403371536][bookmark: _Toc403372210][bookmark: _Toc403549320][bookmark: _Toc419359894]37-3.03D(2)  Surface Preparation
[bookmark: _Toc278954961][bookmark: _Toc283883496][bookmark: _Toc290280134][bookmark: _Toc392494822][bookmark: _Toc393799265][bookmark: _Toc395529836][bookmark: _Toc401046092][bookmark: _Toc401046312][bookmark: _Toc403371537][bookmark: _Toc403372211][bookmark: _Toc403549321][bookmark: _Toc419359895]37-3.03D(2)(a)  General
Before you place slurry seal or micro-surfacing, clean the pavement surface by removing loose particles of extraneous materials, including paving and dirt. Use any nondestructive method, such as flushing or sweeping.
[bookmark: _Toc278954962][bookmark: _Toc283883497][bookmark: _Toc290280135][bookmark: _Toc392494823][bookmark: _Toc393799266][bookmark: _Toc395529837][bookmark: _Toc401046093][bookmark: _Toc401046313][bookmark: _Toc403371538][bookmark: _Toc403372212][bookmark: _Toc403549322][bookmark: _Toc419359896]37-3.03D(2)(b)  Slurry Seal
If slurry seal activities affect access to public parking, residential property, or commercial property, notify residents, businesses, and local agencies at least 24 hours before starting activities. The notice must:
1.	Describe the work to be performed
2.	Detail streets and limits of activities
3.	Indicate work hours
4.	Be authorized

Before starting slurry seal activities, post signs at 100-foot intervals on the affected streets. Signs must display No Parking – Tow Away. Signs must state the day of the week and hours parking or access will be restricted.
Within 1 hour after placement, slurry seal must be set enough to allow traffic without pilot cars. Slurry seal must not exhibit distress from traffic such as bleeding, raveling, separation or other distresses.
[bookmark: _Toc278954963][bookmark: _Toc283883498][bookmark: _Toc290280136][bookmark: _Toc392494824][bookmark: _Toc393799267][bookmark: _Toc395529838][bookmark: _Toc401046094][bookmark: _Toc401046314][bookmark: _Toc403371539][bookmark: _Toc403372213][bookmark: _Toc403549323][bookmark: _Toc419359897]37-3.03D(2)(c)  Micro-surfacing
[bookmark: _Toc278954964][bookmark: _Toc283883499][bookmark: _Toc290280137][bookmark: _Toc392494825][bookmark: _Toc393799268][bookmark: _Toc395529839][bookmark: _Toc401046095][bookmark: _Toc401046315][bookmark: _Toc403371540][bookmark: _Toc403372214][bookmark: _Toc403549324][bookmark: _Toc419359898]37-3.03D(2)(c)(i)  General
[bookmark: _Toc278954965][bookmark: _Toc283883500]You may fog the roadway surface with water ahead of the spreader box. The fog spray must be adjusted for pavement:
1.	Temperature
2.	Surface texture
3.	Dryness

[bookmark: _Toc290280138][bookmark: _Toc392494826][bookmark: _Toc393799269][bookmark: _Toc395529840][bookmark: _Toc401046096][bookmark: _Toc401046316][bookmark: _Toc403371541][bookmark: _Toc403372215][bookmark: _Toc403549325][bookmark: _Toc419359899]37-3.03D(2)(c)(ii)  Repair Wheel Path Depression
If repairing a wheel path depression is shown, fill wheel path depressions and irregularities with micro-surfacing material before spreading micro-surfacing. If the depressions are less than 0.04 foot deep, fill with a scratch course. If the depressions are 0.04 foot deep or more, fill the depressions using with a wheel path depression (rut) box.
Spread scratch course by adjusting the steel strike-off of a scratch course box until it is directly in contact with the pavement surface.
Spread micro-surfacing with a wheel path depression rut box leaving a slight crown at the surface. Use multiple applications to fill depressions more than 0.12 foot deep. Do not apply more than 0.12 foot in a single application.
Allow traffic to compact each filled wheel path depression for a minimum of 12 hours before placing additional micro-surfacing.
[bookmark: _Toc278954966][bookmark: _Toc283883501][bookmark: _Toc290280139][bookmark: _Toc392494827][bookmark: _Toc393799270][bookmark: _Toc395529841][bookmark: _Toc401046097][bookmark: _Toc401046317][bookmark: _Toc403371542][bookmark: _Toc403372216][bookmark: _Toc403549326][bookmark: _Toc419359900]37-3.03D(3)  Test Strips
[bookmark: _Toc278954967][bookmark: _Toc283883502][bookmark: _Toc290280140][bookmark: _Toc392494828][bookmark: _Toc393799271][bookmark: _Toc395529842][bookmark: _Toc401046098][bookmark: _Toc401046318][bookmark: _Toc403371543][bookmark: _Toc403372217][bookmark: _Toc403549327][bookmark: _Toc419359901]37-3.03D(3)(a)  General
Reserved
[bookmark: _Toc278954968][bookmark: _Toc283883503][bookmark: _Toc290280141][bookmark: _Toc392494829][bookmark: _Toc393799272][bookmark: _Toc395529843][bookmark: _Toc401046099][bookmark: _Toc401046319][bookmark: _Toc403371544][bookmark: _Toc403372218][bookmark: _Toc403549328][bookmark: _Toc419359902]37-3.03D(3)(b)  Slurry Seal
Test strips do not apply to slurry seal.
[bookmark: _Toc278954969][bookmark: _Toc283883504][bookmark: _Toc290280142][bookmark: _Toc392494830][bookmark: _Toc393799273][bookmark: _Toc395529844][bookmark: _Toc401046100][bookmark: _Toc401046320][bookmark: _Toc403371545][bookmark: _Toc403372219][bookmark: _Toc403549329][bookmark: _Toc419359903]37-3.03D(3)(c)  Micro-surfacing
Reserved
[bookmark: _Toc278954970][bookmark: _Toc283883505][bookmark: _Toc290280143][bookmark: _Toc392494831][bookmark: _Toc393799274][bookmark: _Toc395529845][bookmark: _Toc401046101][bookmark: _Toc401046321][bookmark: _Toc403371546][bookmark: _Toc403372220][bookmark: _Toc403549330][bookmark: _Toc419359904]37-3.03D(4)  Placement
[bookmark: _Toc278954971][bookmark: _Toc283883506][bookmark: _Toc290280144][bookmark: _Toc392494832][bookmark: _Toc393799275][bookmark: _Toc395529846][bookmark: _Toc401046102][bookmark: _Toc401046322][bookmark: _Toc403371547][bookmark: _Toc403372221][bookmark: _Toc403549331][bookmark: _Toc419359905]37-3.03D(4)(a)  General
Reserved
[bookmark: _Toc278954972][bookmark: _Toc283883507][bookmark: _Toc290280145][bookmark: _Toc392494833][bookmark: _Toc393799276][bookmark: _Toc395529847][bookmark: _Toc401046103][bookmark: _Toc401046323][bookmark: _Toc403371548][bookmark: _Toc403372222][bookmark: _Toc403549332][bookmark: _Toc419359906]37-3.03D(4)(a)(i)  General
Longitudinal and transverse joints must be:
1.	Uniform
2.	Straight
3.	Neat in appearance
4.	Butt-type joints
5.	Without material buildup
6.	Without uncovered areas

Place longitudinal joints:
1.	On centerlines, lane lines, edge lines, or shoulder lines
2.	With overlaps not more than 3 inches

Set the leading edge of kraft paper on transverse joints to create a straight butt joint with the next application when the paper is removed.
[bookmark: _Toc278954973][bookmark: _Toc283883508][bookmark: _Toc290280146][bookmark: _Toc392494834][bookmark: _Toc393799277][bookmark: _Toc395529848][bookmark: _Toc401046104][bookmark: _Toc401046324][bookmark: _Toc403371549][bookmark: _Toc403372223][bookmark: _Toc403549333][bookmark: _Toc419359907]37-3.03D(4)(a)(ii)  Weather Conditions
Only place slurry seal or micro-surfacing if both the pavement and air temperatures are at least 50 degrees F and rising. Do not place slurry seal or micro-surfacing if either the pavement or air temperature is below 50 degrees F and falling. The expected high temperature must be at least 65 degrees F within 24 hours after placement.
Do not place slurry seal or micro-surfacing if rain is imminent or the air temperature is expected to be below 36 degrees F within 24 hours after placement.
[bookmark: _Toc278954975][bookmark: _Toc283883510][bookmark: _Toc290280148][bookmark: _Toc392494835][bookmark: _Toc393799278][bookmark: _Toc395529849][bookmark: _Toc401046105][bookmark: _Toc401046325][bookmark: _Toc403371550][bookmark: _Toc403372224][bookmark: _Toc403549334][bookmark: _Toc419359908]37-3.03D(4)(b)  Slurry Seal
Spread slurry seal uniformly within the specified spread rate range. Do not spot, rehandle, or shift the mixture.
If there is a bid item for tack coat, coat the pavement surface with an SS or CSS grade asphaltic emulsion mixed with additional water. The ratio of water to asphaltic emulsion must be 3 to 1. Apply the tack coat at a rate from 0.08 to 0.15 gal/sq yd. The exact rate must be authorized.
The Engineer determines the exact spread rate for slurry seal. The completed rate must be within 10 percent of the Engineer's determined spread rate. The slurry seal spread rates must be within the ranges shown in the following table:
	Slurry Seal Spread Rates

	Type of aggregate
	Range
(lb of dry aggregate/sq yd)

	I
	8–12

	II
	10–15

	III
	20–25



Longitudinal joints must correspond with lane lines. You may request other longitudinal joint patterns if they do not adversely affect the slurry seal.
Spread slurry seal in full lane widths. Do not overlap slurry seal between adjacent lanes more than 3 inches.
Use kraft paper at transverse joints and over previously placed slurry seal to prevent double placement. Remove the paper after use. Use hand tools to remove spillage.
The finished surface must be smooth.
The mixture must be uniform and homogeneous after spreading, and there must not be separation of the emulsion and aggregate after setting.
Protect the slurry seal from damage until it has cured and will not adhere or be picked up by vehicle tires.
[bookmark: _Toc278954976][bookmark: _Toc283883511][bookmark: _Toc290280149][bookmark: _Toc392494836][bookmark: _Toc393799279][bookmark: _Toc395529850][bookmark: _Toc401046106][bookmark: _Toc401046326][bookmark: _Toc403371551][bookmark: _Toc403372225][bookmark: _Toc403549335][bookmark: _Toc419359909]37-3.03D(4)(c)  Micro-surfacing
[bookmark: _Toc278954977][bookmark: _Toc283883512][bookmark: _Toc290280150][bookmark: _Toc392494837][bookmark: _Toc393799280][bookmark: _Toc395529851][bookmark: _Toc401046107][bookmark: _Toc401046327][bookmark: _Toc403371552][bookmark: _Toc403372226][bookmark: _Toc403549336][bookmark: _Toc419359910]37-3.03D(4)(c)(i)  General
The Engineer determines the exact spread rate for micro-surfacing. The completed spread rate must be within 10 percent of the Engineer's determined spread rate. The micro-surfacing spread rates must be within the ranges shown in the following table:
	Micro-surfacing Spread Rates

	Micro-surfacing type
	Location
	Range
(lb of dry aggregate/sq yd)

	Type II
	Full lane width
	10–20

	Type IIIa
	Full lane width
	20–32

	Type IIIb
	Full lane width
	30–32

	a Over asphalt concrete pavement
b Over concrete pavement and concrete bridge decks



Spread micro-surfacing either in the direction of traffic or in the opposite direction.
Keep hand tools available to remove spillage.
[bookmark: _Toc278954978][bookmark: _Toc283883513][bookmark: _Toc290280151][bookmark: _Toc392494838][bookmark: _Toc393799281][bookmark: _Toc395529852][bookmark: _Toc401046108][bookmark: _Toc401046328][bookmark: _Toc403371553][bookmark: _Toc403372227][bookmark: _Toc403549337][bookmark: _Toc419359911]37-3.03D(4)(c)(ii)  Joints
The maximum difference between the pavement surface and the bottom edge of a 12-foot straightedge placed perpendicular to the joint must be:
1.	0.04 foot for longitudinal joints
2.	0.03 foot for transverse joints

[bookmark: _Toc278954979][bookmark: _Toc283883514][bookmark: _Toc290280152][bookmark: _Toc392494839][bookmark: _Toc393799282][bookmark: _Toc395529853][bookmark: _Toc401046109][bookmark: _Toc401046329][bookmark: _Toc403371554][bookmark: _Toc403372228][bookmark: _Toc403549338][bookmark: _Toc419359912]37-3.03D(4)(c)(iii)  Finished Surface
Finished micro-surfacing must be free of irregularities such as scratch or tear marks. You may leave up to 4 marks that are 1/2 inch wide or less and 6 inches long or less per 75 linear feet of micro-surfacing placed. Do not leave any marks that are over 1 inch wide or 6 inches long.
Sweep the micro-surfacing 24 hours after placement without damaging the micro-surfacing. For 5 days afterward, sweep the micro-surfacing daily.
[bookmark: _Toc278954980][bookmark: _Toc283883515][bookmark: _Toc290280153][bookmark: _Toc392494840][bookmark: _Toc393799283][bookmark: _Toc395529854][bookmark: _Toc401046110][bookmark: _Toc401046330][bookmark: _Toc403371555][bookmark: _Toc403372229][bookmark: _Toc403549339][bookmark: _Toc419359913]37-3.03D(4)(c)(iv)  Repair of Early Distress
If bleeding, raveling, delaminating, rutting, or wash-boarding occurs after placing the micro-surfacing, make repairs using an authorized method.
[bookmark: _Toc278954981][bookmark: _Toc283883516][bookmark: _Toc286850377][bookmark: _Toc290280154][bookmark: _Toc392494841][bookmark: _Toc393799284][bookmark: _Toc395529855][bookmark: _Toc401046111][bookmark: _Toc401046331][bookmark: _Toc403371556][bookmark: _Toc403372230][bookmark: _Toc403549340][bookmark: _Toc419359914]37-3.04  PAYMENT
The payment quantity for slurry seal is the weight determined by combining the weights of the aggregate and asphaltic emulsion. The payment quantity for slurry seal does not include the weights of the added water and set-control additives.
The payment quantity for micro-surfacing is the weight determined by combining the weights of the aggregate and micro-surfacing emulsion. The payment quantity for micro-surfacing does not include the weights of added water and set-control additives.
[bookmark: _Toc278954985][bookmark: _Toc283883520][bookmark: _Toc286850381][bookmark: _Toc290280158][bookmark: _Toc401046332][bookmark: _Toc403371557][bookmark: _Toc403372231][bookmark: _Toc403549341][bookmark: _Toc419359915]37-4  PARKING AREA SEALS
[bookmark: _Toc278954986][bookmark: _Toc283883521][bookmark: _Toc286850382][bookmark: _Toc290280159][bookmark: _Toc392494845][bookmark: _Toc393799288][bookmark: _Toc395529859][bookmark: _Toc401046112][bookmark: _Toc401046333][bookmark: _Toc403371558][bookmark: _Toc403372232][bookmark: _Toc403549342][bookmark: _Toc419359916]37-4.01  GENERAL
[bookmark: _Toc278954987][bookmark: _Toc283883522][bookmark: _Toc286850383][bookmark: _Toc290280160][bookmark: _Toc392494846][bookmark: _Toc393799289][bookmark: _Toc395529860][bookmark: _Toc401046113][bookmark: _Toc401046334][bookmark: _Toc403371559][bookmark: _Toc403372233][bookmark: _Toc403549343][bookmark: _Toc419359917]37-4.01A  Summary
Section 37-4 includes specifications for sealing parking areas.
Sealing a parking area consists of spreading a mixture of asphaltic emulsion, aggregate, polymer, and water on a parking area pavement surface.
[bookmark: _Toc278954988][bookmark: _Toc283883523][bookmark: _Toc286850384][bookmark: _Toc290280161][bookmark: _Toc392494847][bookmark: _Toc393799290][bookmark: _Toc395529861][bookmark: _Toc401046114][bookmark: _Toc401046335][bookmark: _Toc403371560][bookmark: _Toc403372234][bookmark: _Toc403549344][bookmark: _Toc419359918]37-4.01B  Definitions
Reserved
[bookmark: _Toc278954989][bookmark: _Toc283883524][bookmark: _Toc286850385][bookmark: _Toc290280162][bookmark: _Toc392494848][bookmark: _Toc393799291][bookmark: _Toc395529862][bookmark: _Toc401046115][bookmark: _Toc401046336][bookmark: _Toc403371561][bookmark: _Toc403372235][bookmark: _Toc403549345][bookmark: _Toc419359919]37-4.01C  Submittals
At least 15 days before starting placement, submit samples of the aggregate to be used. The samples must be processed the same way as the aggregate to be used in the work.
At least 10 days before starting placement, submit the name of a laboratory to perform testing and mix design.
At least 10 days before starting placement, submit a laboratory report of test results and a proposed mix design. The report and mix design must include the specific materials to be used and show a comparison of test results and specifications. The mix design report must include the quantity of water allowed to be added at the job site. The laboratory performing the tests must sign the original laboratory report and mix design.
If the mix design consists of the same materials covered by a previous laboratory report, you may submit the previous laboratory report which must include material testing data performed within the previous 12 months for authorization.
If you request substitute materials, submit a new laboratory report and mix design at least 10 days before starting placement.
At least 10 days before use, submit the manufacturer's data for oil seal primer and polymer.
Submit a certificate of compliance for the parking area seal material.
[bookmark: _Toc278954990][bookmark: _Toc283883525][bookmark: _Toc286850386][bookmark: _Toc290280163][bookmark: _Toc392494849][bookmark: _Toc393799292][bookmark: _Toc395529863][bookmark: _Toc401046116][bookmark: _Toc401046337][bookmark: _Toc403371562][bookmark: _Toc403372236][bookmark: _Toc403549346][bookmark: _Toc419359920]37-4.01D  Quality Assurance
Sample the undiluted parking area seal material.
[bookmark: _Toc278954991][bookmark: _Toc283883526][bookmark: _Toc286850387][bookmark: _Toc290280164][bookmark: _Toc392494850][bookmark: _Toc393799293][bookmark: _Toc395529864][bookmark: _Toc401046117][bookmark: _Toc401046338][bookmark: _Toc403371563][bookmark: _Toc403372237][bookmark: _Toc403549347][bookmark: _Toc419359921]37-4.02  MATERIALS
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Aggregate must be clean, hard, durable, uncoated, and free from organic and deleterious substances. One hundred percent of the aggregate must pass the no. 16 sieve.
Asphaltic emulsion must be either Grade SS1h or CSS1h, except the values for penetration at 25 degrees C for tests on residue from distillation must be from 20 to 60. You may use clay-stabilized emulsion with a solids content not less than 45 percent by weight.
Polymer must be either neoprene, ethylene vinyl acetate, or a blend of butadiene and styrene.
Oil seal primer must be a quick-drying emulsion with admixtures. Oil seal primer must be manufactured to isolate the parking area slurry seal from pavement with residual oils, petroleum grease, and spilled gasoline.
Crack sealant must comply with section 37-5.
Water must be potable and not separate from the emulsion before the material is placed.
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The proposed mix design for parking area seals must comply with the requirements shown in the following table:
	Parking Area Seal Mix Design Requirements

	Quality characteristic
	Test method
	Requirement

	Mass per liter (min, kg)
	ASTM D244
	1.1

	Cone penetration (mm)
	California Test 413
	340–700

	Nonvolatile (min, %)
	ASTM D2042a
	50

	Nonvolatile soluble in tri-clorethylene (%)
	
	10–35

	Wet track abrasion (max, g/m2)
	ASTM D3910
	380

	Dried film color
	--
	Black

	Viscosity (min, KUb)
	ASTM D562
	75

	aWeigh 10 g of homogenous material into a previously tared, small ointment can. Place in a constant temperature oven at 165 ± 5 °C for 90 ± 3 minutes. Cool, reweigh, and calculate nonvolatile components as a percent of the original weight.
bKrebs units



Parking area seals must contain a minimum of 2 percent polymer by volume of undiluted asphaltic emulsion.
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Parking area seal ingredients must be mixed at a central plant. The plant must include mechanical or electronic controls that consistently proportion the ingredients. Mix asphaltic emulsion with the other ingredients mechanically.
Store the parking area seal in a tank equipped with mixing or agitation devices. Keep stored materials thoroughly mixed. Protect stored materials from freezing conditions.
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Reserved
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If cracks in the existing parking area pavement surface are from 1/4 to 1 inch wide, treat the cracks under section 37-5. Do not place the parking area seal until the Engineer determines that the crack treatment is cured.
If cracks in the existing parking area pavement surface are greater than 1 inch wide, the Engineer orders the repair. This work is change order work.
After any crack treatment and before placing parking area seal, clean the pavement surface, including removal of oil and grease spots. Do not use solvents.
If cleaning the pavement surface with detergents, thoroughly rinse with water. Allow standing water to dry before placing parking area seal.
You must seal oil and grease spots that remain after cleaning. Use an oil seal primer and follow the manufacturer's instructions.
If the pavement surface has oil or grease spots that do not come clean and sealing is insufficient, the Engineer orders the repair of the pavement. This work is change order work.
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Do not place parking area seal when the ambient temperature is less than 55 degrees F or the surface temperature is less than 60 degrees F. Do not place seal within 24 hours of rain or within 24 hours of forecast rain or freezing temperatures. Request that the Engineer shut off the irrigation control system at least 5 days before placing the seal and keep it shut off at least 24 hours after the seal coat placement.
Add polymer at the job site in the Engineer's presence.
If adding water at the job site based on the manufacturer's instructions for consistency and spreadability, do not exceed 15 percent by volume of undiluted asphaltic emulsion.
Before placing the parking area seal, dampen the pavement surface using a distributor truck. Place the seal on the damp pavement but do not place it with standing water on the pavement.
Place the parking area seal in 1 or more application. The seal must be uniform and smooth, free of ridges or uncoated areas.
If placing in multiple applications, allow the last application to thoroughly dry before the subsequent application.
Do not allow traffic on the parking area seal for at least 24 hours after placement.
Do not stripe the parking area seal until it is dry.
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The payment quantity for parking area seal is the weight determined by combining the weights of the aggregate and asphaltic emulsion. The payment quantity for parking area seal does not include the added water and set-control additive.
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Section 37-5 includes specifications for treating cracks in asphalt concrete pavement.
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Reserved
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If your selected crack treatment material is on the Authorized Material List, submit a certificate of compliance including:
1.	Manufacturer's name
2.	Production location
3.	Brand or trade name
4.	Designation
5.	Batch or lot number
6.	Crack treatment material type
7.	Contractor or subcontractor name
8.	Contract number
9.	Lot size
10.	Shipment date
11.	Manufacturer's signature

If your selected crack treatment material is not on the Authorized Material List, submit a sample and test results from each batch or lot 20 days before use. Testing must be performed by an authorized laboratory, and test results must show compliance with the specifications. Test reports must include the information specified for the certificate of compliance submittal. Each hot-applied crack treatment material sample must be a minimum of 3 lb and submitted in a silicone release container. Each cold-applied crack treatment material sample must be a minimum of 2 qt and submitted in a plastic container.
Submit the following with each delivery of crack treatment material to the job site:
1.	Manufacturer's heating and application instructions
2.	Manufacturer's SDS
3.	Name of the manufacturer's recommended detackifying agent
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Hot-applied crack treatment material must be sampled at least once per project in the Engineer's presence. Collect two 3 lb minimum samples of crack treatment material from the dispensing wand into silicone release boxes.
Cold-applied crack treatment material must be sampled at least once per project in the Engineer's presence. Collect two 1 qt samples of crack treatment material from the dispensing wand into plastic containers.
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The crack treatment material must comply with the requirements shown in the following table:
	Crack Treatment Material

	Quality characteristica
	Test methodb
	Requirement

	
	
	Type 1
	Type 2
	Type 3
	Type 4
	Type 5

	Softening point (min, °C)
	ASTM D36/D36M
	102
	96
	90
	84
	84

	Cone penetration at 77 °F (max)
	ASTM D5329
	35
	40
	50
	70
	90

	Resilience at 77 °F, unaged (%)
	ASTM D5329
	20–60
	25–65
	30–70
	35–75
	40–80

	Flexibility c(°C)
	ASTM D3111
	0
	0
	0
	-11
	-28

	Tensile adhesion (min, %)
	ASTM D5329
	300
	400
	400
	500
	500

	Specific gravity (max)
	ASTM D70
	1.25
	1.25
	1.25
	1.25
	1.25

	Asphalt compatibility
	ASTM D5329
	Pass
	Pass
	Pass
	Pass
	Pass

	Sieve test (% passing)
	See note d
	100
	100
	100
	100
	100

	aCold-applied crack treatment material residue collected under ASTM D6943, Method B and sampled under ASTM D140 must comply with the grade specifications.
bExcept for viscosity, cure each specimen at a temperature of 23 ± 2 °C and a relative humidity of 50 ± 10 percent for 24 ± 2 hours before testing.
cFor the flexibility test, the specimen size must be 6.4 ± 0.2 mm thick by 25 ± 0.2 mm wide by 150 ± 0.5 mm long. The test mandrel diameter must be 6.4 ± 0.2 mm. The bend arc must be 180 degrees. The bend rate must be 2 ± 1 seconds. At least 4 of 5 test specimens must pass at the specified test temperature without fracture, crazing, or cracking.
dFor hot-applied crack treatment, dilute with toluene and sieve through a no. 8 sieve. For cold-applied crack treatment, sieve the material as-received through a no. 8 sieve. If the manufacturer provides a statement that added components passed the no. 16 sieve before blending, this requirement is void.



Crack treatment material must be delivered to the job site with the information listed below. If crack treatment material is delivered to the job site in containers, each container must be marked with the following information.
1.	Manufacturer's name
2.	Production location
3.	Brand or trade name
4.	Designation
5.	Crack treatment trade name
6.	Batch or lot number
7.	Maximum heating temperature
8.	Expiration date for cold application only

Hot-applied crack treatment must be delivered to the job site premixed in cardboard containers with meltable inclusion liners or in a fully meltable package.
Cold-applied crack treatment must have a minimum shelf life of 3 months from the date of manufacture.
Sand applied to tacky crack treatment material must be clean, free of clay, and comply with the gradation shown in the following table:
	Sand Gradation

	Sieve size
	Percent passing

	No. 4
	100

	No. 50
	0–30

	No. 200
	0–5
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Treat cracks from 1/4 to 1 inch in width for the entire length of the crack. Fill or repair cracks wider than 1 inch as ordered. Filling cracks wider than 1 inch is change order work.
For a traffic lane adjacent to a shoulder, treat the cracks on the shoulder.
For hot-applied crack treatment material, rout cracks or saw cut to form a reservoir.
Cracks must be clean and dry before treating. Before treating, blast cracks with oil-free compressed air at a pressure of at least 90 psi.
If the pavement temperature is below 40 degrees F or if there is evidence of moisture in the crack, use a hot air lance immediately before applying crack treatment. The hot air lance must not apply flame directly on the pavement.
Heat and apply hot-applied crack treatment material under the manufacturer's instructions.
Apply cold-applied crack treatment material with a distributor kettle, a piston, or a diaphragm barrel pump that can deliver from 50 to 75 psi. The application line must have a pressure gauge and a filter. The pressure in the application line must not exceed 20 psi. The pressure gauge must have a regulator. Use a high-pressure hose with a 1/2-inch National Pipe Tapered Thread (NPT) swivel connection and a dispensing wand.
Apply crack treatment with a nozzle inserted into the crack. Fill the crack flush. If after 2 days the crack treatment is more than 1/4 inch below the specified level, the sealant fails, or the crack re-opens, re-treat the crack.
Immediately remove crack treatment material that is spilled or deposited on the pavement surface.
Before opening to traffic, apply sand or the manufacturer's recommended detackifying agent to tacky crack treatment material on the traveled way. Sweep up excess sand before opening to traffic.
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The payment quantity for crack treatment is the length measured in lane lines along the edge of each paved lane parallel to the pavement's centerline.
