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FOR USE ON PILOT PROJECTS ONLY.  Pilot projects must be approved by the Pavement Standards Team.  Contact Shakir Shatnawi, Maintenance for approval.

10‑1.__  BONDED WEARING COURSE

This work shall consist of constructing a bonded wearing course in conformance with the details shown on the plans and as specified in these special provisions.

2

Bonded wearing course shall consist of an application of a polymer modified asphalt emulsion membrane followed by an open graded asphalt concrete.

3

Open graded asphalt concrete shall conform to the provisions for asphalt concrete in Section 39, "Asphalt Concrete," of the Standard Specifications and these special provisions.

4

Polymer modified asphalt for use in the polymer modified asphalt emulsion membrane and open graded asphalt concrete shall conform to the provisions in Section 92, "Asphalts," of the Standard Specifications and these special provisions.

5

Polymer modified asphalt emulsion membrane shall conform to the provisions for asphalt emulsion in Section 94, "Asphaltic Emulsions," of the Standard Specifications and these special provisions.

6*.  Verify grade of binder with Designer.  

Polymer modified asphalt binder selection is based on the following criteria:


GGB1 - 
Areas below 1050‑m elevation


Desert or Hot valley areas and Coastal areas


Ave. 7‑day max. & 1 day min. pavement temps. are between 
70˚C and -22˚C 


GGB2 -
Areas below 1050‑m elevation


Coastal areas


Ave. 7‑day max. & 1 day min. pavement temps. are between 

64˚C and -22˚C 


GGB3 -
Areas above 1050‑m elevation.


Cool coastal or mountain areas


Ave. 7‑day max. & 1 day min. pavement temps. are between 

64˚C and -28˚C 

Polymer Modified Asphalt

The polymer modified asphalt binder to be used in the open graded asphalt concrete shall be GGB Grade ___1__ and shall conform to the following requirements:

	 
	
	GGB Grades

	Specification Designation
	Test Method
	1
	2
	3

	Flash Point, Cleveland Open Cup, ˚C, min., original binder
	AASHTO T48
	230
	230
	230

	Brookfield Viscosity, max. 2.0 Pa s

test temperature, ˚C
	ASTM D 4402
	135
	135
	135

	Elastic Recovery after RTFO test % min
	AASHTO T 301-99
	60
	60
	60

	Mass Loss after RTFO test, % max
	AASHTO T240
	0.6
	0.6
	0.6

	Dynamic Shear, G*/sin˚, min. 2.2 kPa

RTFO aged residue, 

test temperature at 10 rad/sec, ˚C
	California Test 381             Part 3
	70
	64
	64

	Residue from PAV, test temperature, ˚C
	AASHTO TP1-98
	110
	100
	100

	Creep Stiffness, 300 MPa, Max. 

and M-value, 0.30, Min. residue from PAV, 

test temperature ˚C
	AASHTO TP1-98
	-12
	-12
	-18

	Report Only
	
	 
	 
	 

	Dynamic Shear, SSD > 30 x (0.6 + SSV)3                                          original binder, ˚C
	California Test 381             Part 1
	25
	25
	25

	Dynamic Shear, SSD > -115 x (SSV) - 50.6                            On PAV aged residue, from AASHTO PP1, ˚C
	California Test 381             Part 1
	25
	25
	25


7

Polymer modified asphalt shall be supplied by an approved asphalt supplier as defined by the Department’s “Certification Program for Suppliers of Asphalt”.  Polymer modified asphalt supplied by an asphalt supplier not listed as an approved supplier shall be tested prior to being mixed with aggregate for open graded asphalt concrete.  Testing shall conform to the process outlined in the “Certification Program for Suppliers of Asphalt” and these special provisions.  The “Certification Program for Suppliers of Asphalt” and a list of approved suppliers are available at http://www.dot.ca.gov/hq/esc/Translab/fpmcoc.htm.  

8

The Contractor shall obtain one 1-liter sample of the polymer modified asphalt to be used as binder in open graded asphalt concrete in conformance with Section 39‑3.01C, "Asphalt Binder Storage," of the Standard Specifications for each day of open graded asphalt concrete production.  The sample shall be taken in a 1-liter can with an open top friction lid.  The Contractor shall label the sample can with project number, product type, supplier, and date of sampling; and shall ship samples to Binder Testing, Materials Engineering and Testing at 5900 Folsom Boulevard, Sacramento, California 95819.  A copy of the transmittal form, TL101, shall be attached to the can and a copy shall be delivered to the Engineer.  Containers shall be shipped at least weekly.

9

Polymer Modified Asphalt Emulsion

Polymer modified asphalt emulsion shall conform to the following requirements:

	Properties
	Test Method
	Requirement

	
	
	Min.
	Max.

	Tests on Emulsion:
	
	
	

	Saybolt-Furol Viscosity, at 50(C, s
	AASHTO T59
	20
	100

	Sieve Test on original emulsion 

(at time of delivery), %
	AASHTO T59
	-
	0.05

	24‑hour Storage Stability, %   (note a)
	AASHTO T59
	-
	1

	Residue by Evaporation, %
	California Test 331
	63
	-

	Solubility in Trichloroethylene, % 
	AASHTO T44
	99
	-

	Tests on Residue from Evaporation Test:
	
	
	

	Torsional Recovery, 

measure entire arc of recovery, at 25(C, %
	California Test 332
	30
	-

	Penetration (0.01 mm) at 25(C

Emulsion used with GGB1 or GGB2

Emulsion used with GGB3
	AASHTO T49

AASHTO T49
	70

90
	150

200

	Notes:

a.
After standing undisturbed for 24 hours, the surface shall show no white, milky colored substance, but shall be a smooth homogeneous color throughout.


10

Each shipment of polymer modified asphalt emulsion delivered to the project shall be accompanied by a Certificate of Compliance, in conformance with the provisions in Section 94‑1.05, "Test Report," of the Standard Specifications.  

11

The initial shipment of polymer modified asphalt emulsion shall be accompanied by the actual test results performed by the emulsion supplier and shall be provided to the Engineer with the Certificate of Compliance.  Thereafter, within 72 hours of delivery, the Contractor shall provide the Engineer with the actual test results for polymer modified asphalt emulsion to demonstrate compliance with the requirements specified herein for each batch of polymer modified asphalt emulsion used in the bonded wearing course.

12

If polymer modified asphalt and polymer modified asphalt emulsion is unloaded into bulk storage tanks, polymer modified asphalt and polymer modified asphalt emulsion from the tanks shall not be used on the project until a Certificate of Compliance is furnished for the material conforming with the requirements specified herein.

13

The Contractor shall sample each shipment of polymer modified asphaltic emulsion delivered to the project.  The samples shall be taken from the truck at mid-load from a sampling tap or thief.  Before the samples are taken, 4 liters shall be drawn from the sampling device and discarded.  One 2‑liter sample shall be taken in the presence of the Engineer.  Each sample shall be labeled with project number, product type, supplier, and date of sampling; packaged in an insulated shipping container; and shipped by the Contractor to Binder Testing, Materials Engineering and Testing at 5900 Folsom Boulevard, Sacramento, California 95819.  A copy of the transmittal form, TL101, shall be attached to the sample container and a copy shall be delivered to the Engineer.  Samples of polymer modified asphaltic emulsion shall be shipped daily.
14.  When lift thickness is 25 mm or less specify 9.5‑mm maximum gradation.  

AGGREGATE

The aggregate for open graded asphalt concrete shall conform to the 9.5‑mm maximum grading conforming to the provisions in Section 39‑2.02, "Aggregate," of the Standard Specifications.  California Test 205, Section D, definition of a crushed particle is revised as follows:  "A particle having 2 or more fractured faces shall be considered a crushed particle". 
	

	

	
	

	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	

	

	
	

	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




	

	

	
	

	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	

	

	
	

	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	








	
	
	

	
	
	

	
	
	

	
	

	

	

	

	

	
	
	

	

	
	

	
	
	

	
	
	

	
	
	

	





15
The Contractor shall furnish samples of aggregate to the Engineer in conformance with the provisions in Section 39‑3.03, "Proportioning," of the Standard Specifications.
19*  Some paragraphs for treatments removed for this project

The Contractor shall submit a sample of the proposed polymer modified asphalt to be used as binder in the open graded asphalt concrete to the Engineer with the samples required for mix design verification.
20
The aggregate from each separate bin used for open graded asphalt concrete, except for the bin containing the fine material, shall have a minimum Cleanness Value of 57 as determined by California Test 227, modified as follows:

A.
Tests will be performed on the material retained on the 2.36‑mm sieve from each bin and will not be a combined or averaged result.

B.
Each test specimen will be prepared by hand shaking for 30 seconds, a single loading of the entire sample on a 305‑mm diameter, 4.75‑mm sieve nested on top of a 305‑mm diameter, 2.36‑mm sieve.

C.
Where a coarse aggregate bin contains material which will pass the maximum size specified and be retained on a 9.5‑mm sieve, the test specimen mass and volume of wash water specified for 25‑mm x 4.75‑mm aggregate size will be used.

D.
Samples will be obtained from the weigh box area during or immediately after discharge from each bin of the batching plant or immediately prior to mixing with asphalt in the case of continuous mixers.

E.
The Cleanness Value of the sample from each of the bins will be separately computed and reported.

21*.  Delete if lime slurry marination is used on the project.

At drier-drum and continuous plants with cold feed control, Cleanness Value test samples shall be obtained from the discharge of each coarse aggregate storage.  An aggregate sampling device shall be furnished to provide a 25‑kg sample of each coarse aggregate.

Proportioning
Open graded asphalt concrete shall be proportioned in accordance with Section 39-3.03 of the Standard Specifications.



	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




















25
Storage and Mixing

Storage of aggregate and polymer modified asphalt binder shall conform to the provisions in Section 39‑3.01, "Storage," of the Standard Specifications.

26
Open graded asphalt concrete storage shall conform to the provisions for asphalt concrete storage in Section 39‑3.05, "Asphalt Concrete and Asphalt Concrete Base Storage," of the Standard Specifications. 
27

Mixing shall conform to the provisions in Section 39‑3.04, "Mixing," of the Standard Specifications except that the temperature of the aggregate before adding the polymer modified asphalt binder shall not be more than 177˚C.  For continuous mixing, temperature of the completed mixture shall not exceed 177˚C at discharge from the mixer.

28

Spreading and Compacting Equipment

Bonded wearing course shall be placed using an integrated distributor‑paver to apply the bonded wearing course.  The paver shall be capable of spraying the polymer modified asphalt emulsion membrane, applying the open graded asphalt concrete and leveling the surface of the mat in one pass.  No wheel or other part of the paving machine shall come in contact with the polymer modified asphalt emulsion membrane before the open graded asphalt concrete course is applied.

29

The paver shall incorporate a receiving hopper, screw conveyors, storage tank and spray bar for polymer modified emulsion membrane.  The polymer modified asphalt emulsion membrane shall be applied by a mechanical pressure spray bar.  The application rate shall be applied within a tolerance of 0.08 L/m2.  The polymer modified asphalt emulsion shall be applied at a uniform rate for the full paving width.  

30

The paver shall have a system to prevent excess spraying of polymer modified asphalt emulsion membrane if the spray bar is adjusted to accommodate changes in paving width.  If a sump pump is used, the sump pump system shall be operating at all times during the paving operation and shall be equipped with an indicator warning light within sight of the operator to prevent overflow of the tray.  

31

The paver shall be equipped with a full-width, heated vibratory tamper bar screed that can spread and finish the bonded wearing course to the required cross section and grade that produces a uniformly finished surface free from tearing or other blemishes.  The screed shall have the ability to crown the pavement at the center both positively and negatively, and shall have vertically adjustable extensions to accommodate the desired pavement profile.

32

In addition, the paver shall be equipped with automatic screed controls and a sensing device or devices.  When placing bonded wearing course to lines and grades shown in the plans, the automatic controls shall control the longitudinal grade and transverse slope of the screed.  Should the Contractor elect to use a ski device, the minimum length of the ski device shall be a minimum of 9 m and the entire length shall be utilized in activating the sensor.

33

After the first pass of the paving operation, a joint matching referencing system may be substituted for the sensing device on subsequent, adjacent passes of bonded wearing course with approval from the Engineer.

34

Spreading and Compacting

Before placing the bonded wearing course, the existing pavement surface shall be cleaned in conformance with the provisions of Section 39‑4.01, "Subgrade," of the Standard Specifications.  Emulsion, diesel, or any other liquid spills shall be removed prior to placement of the bonded wearing course.  

35

Bonded wearing course shall be placed only when both the atmospheric and the pavement temperatures are above 7˚C with no freezing temperatures expected within 24 hours of the placement of the bonded wearing course.  Bonded wearing course shall not be placed when precipitation is imminent or when moisture is present on the existing surface.  

36

The target polymer modified asphalt emulsion application rate shall be established by the Contractor and adjusted in the field based upon the existing pavement conditions.  Recommended polymer modified asphalt emulsion application rates, as a function of type and condition of the existing pavement surface are shown below:

	Type of surface to receive polymer modified asphalt emulsion
	Gradation

	
	9.5 mm
	12.5 mm

	
	Recommended Application Rate

(l/m2)

	Flushed asphalt concrete surface
	0.50 - 0.73
	0.64 – 0.87

	PCC pavement
	0.64
	0.78

	Dense, compact, unaged asphalt concrete surface 
	0.77
	0.91

	Open textured, dry, aged or oxidized asphalt concrete surfaces
	0.86 – 1.04
	1.00 – 1.18

	Milled, Asphalt Concrete Surface
	0.86
	1.00

	Ground, Asphalt Concrete Surface
	0.77
	0.91


37
The polymer modified asphalt emulsion shall be applied manually where screed extension or handwork is required outside the range of the machine mounted spray bar.  Over application or double application of emulsion on the existing base shall not be permitted. 

38

When filling the emulsion tank, no emulsion shall overflow into the paver hopper.  Should emulsion be spilled into the paver hopper, paving shall stop and all contaminated material shall be removed from the paver hopper.  

39
Application of bonded wearing course shall be such that the polymer modified asphalt emulsion membrane is placed on the pavement before the open graded asphalt concrete is placed.  Placing material in a windrow, followed by picking up the material and placing it in the asphalt paver hopper with loading equipment, shall not be permitted.  Placement operations or equipment which do not keep surfaces clean and free of contamination or debris prior to placement of the polymer modified asphalt emulsion membrane, or do not prevent tracking through the polymer modified asphalt emulsion membrane prior to placement of the open graded asphalt concrete shall not be used.

40
Open graded asphalt concrete shall be applied at a temperature not less than 135˚C as measured in the hopper of the paving machine.  Open graded asphalt concrete shall be spread over the polymer modified asphalt emulsion membrane immediately after the application of the polymer modified asphalt emulsion membrane.  The Contractor shall perform at least two spread calculations daily – midway during production and at the end of the day’s production.  

41
Overlapping or hot lapping of the bonded wearing course shall not be permitted.  Material that has been placed through the paving screed or hand spread over the polymer modified asphalt emulsion membrane shall not be reintroduced into the paving process.

42
A minimum of two steel‑tire, 2‑wheeled tandem roller weighing not less than 11 tonnes shall be used to compact open graded asphalt concrete.  Rollers and roller operation shall conform to the provisions of Section 39‑5.02, "Compacting Equipment," and Section 39‑6.03, "Compacting," of the Standard Specifications, except that the roller operation shall be performed in the static mode only.

43
Compaction of the bonded wearing course shall consist of a minimum of two passes, before the material temperature has fallen below 90˚C.

44
The bonded wearing course shall not be opened to traffic until the rolling operation is complete and the material has cooled to below 70˚C.

45
Measurement and Payment
Open graded asphalt concrete will be measured and paid for by the tonne in the same manner specified for asphalt concrete in Section 39‑8, "Measurement and Payment," of the Standard Specifications.
46
Polymer modified asphalt emulsion will be measured and paid for by the tonne in the same manner specified for asphaltic emulsion in Section 94, "Asphaltic Emulsions," of the Standard Specifications.

47
The above payments shall include full compensation for furnishing all labor, materials, tools, equipment and incidentals; for sampling, testing and reporting; and for doing all the work involved in constructing bonded wearing course, complete in place, as shown on the plans and as specified in the Standard Specifications and these special provisions, and as directed by the Engineer, except as otherwise provided.
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