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Section 39-1.27. Use for bonded wearing course—open graded.
Use if recommended by Maintenance or the District Materials Engineer.
Include paving conforms to pavement, bridges, and bridge approach slabs not constructed under the same project. Use SSP 15-2.02B(3) as appropriate.
If widening the roadway in conjunction with applying bonded wearing course, edit SSP 39-1.11, pars. 5–7.
Include removal of raised pavement markers and thermoplastic and painted traffic stripes and pavement markings before placing bonded wearing course. Use SSP 15-2.02C(2) as appropriate for removing traffic stripes and pavement markings.

Replace "Reserved" in section 39-1.27 with:
39-1.27A  General
39-1.27A(1)  Summary
1
Section 39-1.27 includes specifications for producing and placing bonded wearing course—open graded (BWC-O).
2
The specifications for HMA-O apply to HMA used in BWC-O. The Standard construction process applies.
39-1.27A(2)  Definitions
3
bonded wearing course—open graded: HMA-O produced with a modified asphalt binder placed over a membrane of polymer-modified asphaltic emulsion in a single pass with an integrated paving machine.
39-1.27A(3)  Submittals
4
With the JMF submittal, submit target residual rate for the asphaltic emulsion membrane.
5
Within 3 business days following the 1st delivery, submit test results for the asphaltic emulsion properties performed on a sample taken from the asphaltic emulsion delivered.
6
Within 1 business day of each job site delivery of asphaltic emulsion, submit to METS a 2-quart sample and a certificate of compliance. Ship each sample so that it is received at METS within 48 hours of sampling. Label each asphaltic emulsion sampling container with:
1.	Emulsion producer and location
2.	Asphaltic emulsion type
3.	Percent of water
4.	Sampling location and date
5.	Contract number
6.	Name of the Engineer

7
Each day that bonded wearing course is placed, submit the residual rate and the application rate for the asphaltic emulsion membrane.
8
During production, submit certified volume or weight slips for the materials supplied.
39-1.27A(4)  Quality Control and Assurance
9
Testing must be performed by an AASHTO-accredited laboratory.
10
Do not test HMA-O for tensile strength ratio.
11
Sample HMA-O from either a truck or material transfer device (MTV) hopper.
12
Perform sampling and testing for HMA-O in BWC-O at the specified frequency for the additional quality characteristic shown in the following table:
	BWC-O Minimum Quality Control

	Quality characteristic
	Test method
	Minimum sampling and testing frequency
	Specification
	Sampling location

	Asphaltic emulsion membrane
	Various
	At least once per paving day
	Specified in "Materials"
	Delivery truck

	
	ASTM D 2995
	
	Submitted target application rate ± 0.02 gal/sq yd
	QC plan
at the job site



13
The Engineer samples and tests HMA-O in BWC-O for acceptance for the additional quality characteristic shown in the following table:
	BWC-O Acceptance

	Quality characteristic
	Test method
	Specification
	Sampling location

	Asphaltic emulsion membrane
	Various
	Specified in "Materials"
	Delivery truck

	
	ASTM D 2995
	Submitted target residual rate ± 0.02 gal/sq yd
	At the job site



14
Sample asphaltic emulsion under AASHTO T 40. For each job site delivery of asphaltic emulsion, take a 2-quart sample in the presence of the Engineer. Take samples from the delivery truck at mid-load from a sampling tap or thief. If the sample is taken from the tap, draw and discard 4 quarts before sampling.
15
If you unload asphalt binder or asphaltic emulsion into a bulk storage tank, do not use material from the tank until you submit test results for a sample taken from the bulk storage tank.
39-1.27B  Materials
39-1.27B(1)  General
16
Not Used
39-1.27B(2)  Asphaltic Emulsion Membrane
17
Asphaltic emulsion membrane must have the properties shown in the following table:
	Asphaltic Emulsion Membrane

	
Properties
	
Test method
	Requirement

	
	
	Min
	Max

	Saybolt Furol Viscosity, @ 25 °C, SFS a
	AASHTO T59
	20
	100

	Sieve test on original emulsion (at time of delivery) (%)
	
	--
	0.05

	24-hour storage stability (%)
	
	--
	1

	Residue by evaporation (%)
	California Test 331
	63
	--

	Tests on residue from evaporation test:

	Torsional recovery, measure entire arc of recovery, at 25 C (%)
	California Test 332
	40
	--

	Penetration (0.01 mm) at 25 C
	AASHTO T49
	70
	150

	a SFS means Saybolt Furol seconds



39-1.27B(3)  Asphalt Binder
18. Insert asphalt binder grade.
Asphalt binder mixed with aggregate for HMA-O must be PG __ M.
39-1.27B(4)  Aggregate
19. Insert grading. Use "3/8-inch" gradation if layer thickness is from 0.06 foot to 0.08 foot. Use "1/2-inch" gradation if layer thickness is 0.08 foot or more.
Aggregate for HMA-O in BWC-O must comply with the ___-inch OGFC gradation.
20
Before the addition of asphalt binder and lime treatment, aggregate for HMA-O in BWC-O must have the quality characteristics shown in the following table:
	Aggregate Quality

	Quality characteristic
	Test method
	Requirement

	Percent of crushed particles
Coarse aggregate (% min)
	Two fractured faces
Fine aggregate (% min) (Passing No. 4 sieve and retained on No. 8 sieve.)
	One fractured face
	California Test 205
	

90


90

	Los Angeles Rattler (%, max)
Loss at 100 rev.
Loss at 500 rev.
	California Test 211
	
12
35

	Sand equivalent a (min)
	California Test 217
	47

	Fine aggregate angularity (%, min)
	California Test 234
	45

	Flat and elongated particles 
(% max by weight @ 3:1)
	California Test 235
	
25

	a Reported value must be the average of 3 tests from a single sample.



39-1.27B(5)  Reclaimed Asphalt Pavement
21
Do not use RAP in bonded wearing course.
39-1.27C  Construction
39-1.27C(1)  General
22
Not Used
39-1.27C(2)  Prepaving Conference
23
Attendance at the prepaving conference is mandatory for:
1.	Emulsion supplier
2.	Paving foreman
3.	HMA-O supplier
4.	Project superintendent
5.	Project manager

39-1.27C(3)  Mixing
24
Aggregate must not be more than 350 degrees F when mixed with asphalt binder. For continuous mixing, the completed mixture must not be more than 350 degrees F at the mixer discharge.
39-1.27C(4)  Storing
25
Do not store HMA-O for more than 4 hours.
39-1.27C(5)  Spreading and Compacting Equipment
26
Use an integrated distributor-paver capable of spraying the asphaltic emulsion membrane, spreading the HMA-O, and leveling the mat surface in 1 pass.
27
Apply the asphaltic emulsion membrane at a uniform rate for the full paving width. The asphaltic emulsion membrane must not be touched by any part of the paver including wheels or tracks.
28
If the spray bar is adjusted for changing pavement widths, the paver must prevent excess spraying of asphaltic emulsion beyond 2 inches of the HMA-O edge.
29
The paver must have a receiving hopper or feed system.
30
Use an MTV to receive HMA-O directly from the truck without dumping on the ground and deliver to the paver's receiving hopper or feed system. The MTV must:
1.	Remix the HMA-O with augers before loading the paver
2.	Have sufficient capacity to prevent stopping the paver

31
The paver must have a full-width, heated vibratory screed that uniformly spreads and finishes the HMA-O.
32
Compact HMA-O with steel drum tandem rollers. Each roller must weigh from 126 to 172 pounds per linear inch of drum width.
39-1.27C(6)  Transporting, Spreading, and Compacting
33
Apply the asphaltic emulsion membrane on dry or damp pavement with no free water. Apply asphaltic emulsion when the atmospheric and pavement temperatures are above 50 degrees F.
34
Before spreading HMA-O, apply the asphaltic emulsion membrane. Apply emulsion at a temperature from 120 to 180 degrees F and in a single application at the residual rate specified for the condition of the underlying surface. Choose a target residual rate corresponding to the surface conditions to receive the emulsion shown in the following table:
	Asphaltic Emulsion Membrane Target Residual Rates

	Surface to receive asphaltic emulsion membrane
	Target residual rates (gal/sq yd)

	PCC pavement
	0.09 – 0.11

	Dense, compacted, new HMA pavement
	0.11 – 0.14

	Open textured, dry, aged or oxidized AC pavement
	0.13 – 0.17



35
If requested and authorized, you may change asphaltic emulsion membrane application rates.
36
Spread HMA-O after applying the asphaltic emulsion membrane and before the asphaltic emulsion membrane has spread beyond the area to be covered by the HMA-O. Do not apply the asphaltic emulsion membrane more than once.
37
Construct a transverse joint if HMA-O remains in the paver for more than 30 minutes.
38
Do not reintroduce HMA-O spread over the asphaltic emulsion membrane into the paving process.
39
Do not overlap or hot lap HMA-O. Pave through lanes after paving adjacent:
1.	Shoulders
2.	Tapers
3.	Transitions
4.	Road connections
5.	Driveways
6.	Curve widenings
7.	Chain control lanes
8.	Turnouts
9.	Turn pockets
10.	Ramps

40
For BWC-O placed on areas adjacent to through lanes that extend into the through lanes, cut the BWC-O to a neat vertical line at the lane line.
41
If you spill asphaltic emulsion into the paver hopper, stop paving and remove and dispose of the contaminated material.
42
When measured on the surface immediately behind the screed, the BWC-O must be at least 280 degrees F and the temperature across the mat should not vary by more than 25 degrees F. Do not take the temperature within 2 feet of the edge of the pavement.
43
For each paver used, compact BWC-O with 2 coverages using 2 rollers with the vibrators turned off. Complete the 1st coverage before the surface temperature drops below 230 degrees F. Complete all compaction before the surface temperature drops below 180 degrees F.
44
If the atmospheric temperature is below 70 degrees F, cover loads in trucks with tarpaulins. The tarpaulins must completely cover the exposed load until you transfer the mixture to the MTV. You may omit tarpaulins if the time from discharge to a truck until transfer to the MTV is less than 30 minutes.
45
Do not allow traffic on BWC-O until the surface temperature is below 160 degrees F.
39-1.27C(7)  Smoothness
46
BWC-O must comply with the requirements for HMA smoothness in section 39-1.12.
39-1.27D  Payment
47
BWC-O is measured as specified for HMA-O. Asphaltic emulsion membrane for BWC-O is measured as specified for asphaltic emulsion.
