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10‑1.__ TREAT RANDOM CRACKS IN FLEXIBLE PAVEMENT

Cracks in traffic lanes and shoulders in existing asphalt concrete shall be treated with crack treatment material specified herein for the purpose of filling and/or sealing cracks as shown on the plans. These special provisions define specifications for five grades of materials regardless of the type of their modification (e.g., polymer modified, ground tire rubber, etc.) and their pre-applied form (e.g., liquid, solid, or semisolid).  The type of the Crack Treatment material used shall comply with these special provisions to ensure the material’s acceptable performance for a given climatic region. 

 Table 1 has been created in a format such that the selection process of the appropriate crack treatment material is similar to the selection process for pavement Performance Grade Binders found in the “Asphalt Binder Grade” table located in the Highway Design Manual (HDM) Topic 633.  With exception of “Desert, slow moving traffic” grade of 76-10, the other grades have the same temperature range for a given climatic region. 

NOTE:  Although Table 1 shows the same temperature grades for crack treatment materials as the pavement Performance Grades in the HDM Topic 633, the specified materials in these two different tables are not interchangeable.  This means that pavement binders are not to be used as crack treatment materials and vice versa.  

The grade of material shall be identified by the engineer and shall be _____.

If crack treatment materials is used prior to sampling and testing, a Certificate of Compliance, as provided in Section 6-1.07, "Certificates of Compliance," of the Standard Specification shall accompany each shipment of crack treatment materials to the work.  The certificate shall include the shipment number, type of material, grade of material, specific gravity of the material, manufacturer, consignee, destination, quantity, contract or purchase order number and date of shipment.  The certificate shall state that the material complies with the specifications detailed in this section and shall be signed by the vendor or the vendor's representative. Crack treatment materials furnished without a Certificate of Compliance shall not be used in the work until the Engineer has had sufficient time to make appropriate tests and has approved the crack treatment materials for use. The certificate shall be accompanied by storage and application instructions and cautions for the material.
Attention is directed to the "Notice to Contractors" in bid documents regarding pre-bid procedures.

MATERIALS

Crack treatment material is suitable for use in crack types (e.g., longitudinal cracks, transversal cracks, etc.) as instructed in the Maintenance Technical Advisor Guide (MTAG) and is appropriate for sealing and filling within the project’s climatic region as specified in Table 1.   The temperature grade selected should match the HDM Topic 633 binder temperature grade for the project location but the final decision on grade is left to the engineer.  

Crack Treatment Material shall be composed of a mixture of materials that will form a resilient and adhesive compound capable of effectively sealing and filling cracks in pavements against the infiltration of moisture and incompressibles.  If ground tire rubber is used in the formulation, the gradation shall be such that 100% will pass a No. 16 Sieve (1.18 mm) prior to being introduced into the compound.

Hot Applied

Hot Applied Crack Treatment materials shall be capable of being melted and applied to cracks at temperatures below 400˚F (204˚C).  When heated it shall readily penetrate cracks 1/8 inch wide cracks.    

Hot Applied crack treatment materials shall conform to the specific grade requirements of Table 1 when sampled and heated to the manufacturer recommended maximum heating temperature and the specimens poured in accordance with ASTM D 5167 for hot applied materials. The apparent viscosity of Hot Applied crack treatment material shall not exceed 75 Poise when tested at the manufacturer’s maximum heating temperature in accordance with ASTM D 4402 after the material has been heated in accordance with ASTM D 5167.  The spindle diameter shall be #27 and the speed shall be 20 rpm.

Cold Applied

Emulsion crack treatment materials shall contain a minimum of 68% non-volatile content according to ASTM D 6934 and the residue shall meet the specific grade requirements of Table 1 when sampled according to ASTM D 140 and the residue obtained according to ASTM D 6934 Method B. The apparent viscosity of the emulsion shall be between 50 and 200 poise when tested according to ASTM D 2196 at 20 rpm at standard laboratory conditions of 23+/- 2 C and 50 +/- 10% relative humidity.  The surface of the emulsion crack treatment material shall be tack free to the finger touch when cured at standard laboratory conditions for 20 minutes.

The storage stability of the emulsion crack treatment shall not exceed 2.0% when tested according to ASTM D 6930 24 hour storage stability test.  The sample conditioning and stirring shall be at 25˚C ± 3˚C. The 24 hour storage testing shall be at 25˚C ± 3˚C.  A baster may be substituted for the pipette for the sampling. 

	TABLE 1:
	
	CRACK TREATMENT MATERIALS

	Climatic Region
	
	Deserts, slow moving traffic
	Desert
	South Coast, Central Coast, Inland Valleys
	North coast, Low Mountain, South Mountain
	High Mountain, High Desert

	Region Grade
	
	76-10
	70-10
	64-10
	64-16
	64-28

	Softening Point, min
	D36
	102˚C
	96˚C
	90˚C
	84˚C
	84˚C

	Cone Penetration at 77˚F, max
	D5329
	35
	40
	50
	70
	90

	Resilience at 77˚F, unaged, %
	D5329
	20 – 60
	25-65
	30-70
	35-75
	40-80

	Flexibility2 
	D3111
	0˚C
	0˚C
	0˚C
	-11˚C
	-28˚C

	Tensile Adhesion, % min
	D5329
	300
	400
	400
	500
	500

	Specific Gravity, max
	D70
	1.25
	1.25
	1.25
	1.25
	1.25

	Asphalt Compatibility
	D5329
	Pass
	Pass
	Pass
	Pass
	Pass

	Minimum Application Temperature
	
	----- As specified by Manufacturer-----

	Maximum Heating Temperature
	
	----- As specified by Manufacturer-----

	Notes:

1. All specimens except viscosity are to cure at standard lab conditions of 23+/- 2 C and 50 +/- 10% RH for 24 +/- 2 hours prior to testing.

2. Flexibility specimen size is 6.4 ± 0.2 mm thick by 25 ± 0.2(1) mm wide and 150± 0.5 (5) mm long, test mandrel diameter is 6.4 ± 0.2 mm, bend arc is 180 degrees, and bending rate is 2 ± 1 seconds.  At least 4 of 5 test specimens must pass at the specified test temperature without fracture, crazing or cracking.

3. Manufacturer shall certify that 100% ground tire rubber added will pass a No. 16 Sieve (1.18 mm) prior to being introduced into the sealant manufacturer process.



	


MATERIAL PACKAGING

Hot Applied

Hot applied performance graded crack treatment material shall be supplied premixed in cardboard containers with a meltable inclusion inside liner or in a fully meltable package. Packaged materials shall not exceed 50 lbs in mass.
Cold Applied
Emulsion crack treatment materials shall be furnished in 1 gallon (3.78 liters), 5 gallon (18.9 liters) or 55 gallon (208 liters) approved containers and shall have a minimum shelf life of 3 months from date of manufacture.

Each container for cold applied and hot applied shall be legibly marked with the name of the manufacturer, trade name of the crack treatment material, grade of the material, manufacturer’s batch or lot number and type of product that was certified to meet the specifications of these special provisions. 
SAMPLING
Samples taken for testing shall be one packaged unit or one unit supplied by the manufacturer which is large enough to complete three tests.  Retains of the sample shall be maintained for at least one year. Samples shall be retested once at the request of the supplier should failure occur on the first set of tests. 

PREPARATION

Cracks to be treated and adjacent asphalt concrete surfacing shall be dried and cleaned and shall be free of moisture, dirt, vegetation, debris and loose material to ensure an adequate bond between the material and the crack surface.   The minimum level of preparation shall be done by high pressure air blasting. 

If the pavement temperature is below 40˚F or there is evidence of moisture in the crack, use a heat lance or other means approved by the Engineer to clean and dry the crack immediately prior to application of the crack treatment material.  
If the crack treatment material requires a widened reservoir (typical for treating working cracks) the reservoir shall be cut with an appropriate cutting system such as a router to produce the required dimensions according to plans. When an asphalt overlay is planned in the near future, routing and recessed filled configuration is recommended.

APPLICATION

Crack treatments shall be applied only after the cracks and adjacent asphalt concrete surfaces have been prepared as specified above.  If treatment is not done properly, the crack treatment material will fail to adhere to the surface of the crack opening.

Crack treatment material shall be inserted into the crack with a nozzle or other device approved for use by the Engineer and shall be placed within the specified temperature range and to the dimensions shown on the plans. Cold pour material (emulsions) shall be applied to cracks of 1/8 to ¼ inches in width and hot pour material shall be applied to cracks of 1/8 -1 inches.  Care shall be taken to avoid depositing or spilling material onto the existing pavement surface.  Deposits and spills of crack treatment material on the pavement surface shall be immediately removed.


Some, if not all, of the hot applied crack treatment materials conforming to this specification may be damaged by heating over the maximum heating temperature, reheating more than once or heating beyond the manufacturer’s recommended time limit.  Care must be taken that the material is applied at temperatures between the recommended pouring temperature and the manufacturer’s safe heating temperature. Failure to follow these guidelines can result in poor adhesion, break down of the polymer, bleeding or jelling of the material.
After application in special circumstances where traffic must be allowed on the road before hot applied crack treatment material has fully cooled and become tack free, a suitable detackifying material may be used on the hot applied crack treatment material.  In special circumstances where traffic must be allowed on the road before cold applied crack treatment material has become tack free, sand may be used on the crack treatment material.  The sand shall be dry free from clay or organic material and 100% passing a No. 4 sieve (4.75 mm), 0 – 30% passing the No. 50 Sieve (300 μm) and 0 – 5% passing the No. 200 (75 μm).  The supplier shall certify to the above sieve analysis.
Cracks wider than 1inches wide shall be patched utilizing materials and methods designed for wide crack repair. The material specified in Table 1 is not to be used in lieu of suitable patching material.

Within 2 days after application of crack treatment material, treated cracks that reopen or in which the material sags below the surrounding asphalt concrete surfacing and shoulders more than ¼ inch shall be resealed. This shall continue until the cracks are properly filled as determined by the engineer.
Application Equipment

Hot Applied
The proper application equipment for hot applied treatment material shall be used.  The material should be heated in a kettle or melter constructed as a double boiler, with a space between the inner and outer shells filled with oil or other heat transfer medium. Thermostatic control for the heat transfer medium shall be provided and shall have sufficient sensitivity to maintain sealant temperature within the application range stated above.  The temperature of the heat transfer medium shall never exceed 525˚F. The temperature indicating devices shall have intervals no greater than 5˚F and shall be calibrated as required according to the manufacturer’s recommendations to assure accuracy.    The melter shall have a continuous agitation and mixing system to provide uniform viscosity and temperature of material being applied. The melter shall have a mechanical application system to deliver the material to the pavement.
Cold Applied

The preferable application system for installing cold applied crack treatment material is a piston or diaphragm barrel pump sufficient to deliver 50 – 75 psi.  The pressure gauge should be controlled with a regulator and the line shall have a filter. The pump system should have a sufficient length of high pressure hose with a ½ inch npt swivel connection and a dispensing wand.  Pour spouts on the original containers of material can be used for the smaller units.   
MEASUREMENT AND PAYMENT

Treating random cracks will be measured by lane-mile, from actual measurement along the edge of each paved lane, parallel with the gradient of the pavement, or by lane length calculated using mile- post designations, as determined by the Engineer. The contract price paid per lane-mile for treating random cracks shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in treating random cracks, complete in place, including furnishing and applying sand and for sweeping excessive sand as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

Full compensation for cleaning and treating random cracks in adjacent paved shoulders shall be considered as included in the contract price paid per lane-mile for treating random cracks and no additional compensation will be allowed therefore.
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