SECTION 405 – CRACK TREATMENTS

405-1  DESCRIPTION
This work shall consist of applying a crack sealant material into or above existing cracks to prevent the intrusion of water and incompressible material into the cracks and to reinforce the adjacent pavement.  There are two methods of crack treatments: crack sealing and crack filling.  The ENGINEER shall determine which cracks are candidates for which method of crack treatment.

405-2 METHODS
405-2.1  Crack Sealing.  This method of crack treatment shall be utilized when the crack shows significant signs of vertical or horizontal movement, or where crack edges may exhibit edge deterioration or displacement.

405-2.2  CRACK FILLING.  This method of crack treatment shall be utilized when the crack shows very little sign of vertical or horizontal movement.  

405-3  MATERIALS

The types of materials essentially comprise three material groups according to their composition and manufacturing process.  The principal material groups and types are as follows:

1.  Cold-applied thermoplastic bituminous materials.

a.  Liquid asphalt (emulsion).

b.  Polymer-modified liquid asphalt.

2.  Hot-applied thermoplastic bituminous materials.

a. Asphalt cement.

b. Fiberized asphalt.

c. Rubberized asphalt.

d. Low-modulus rubberized asphalt.

3.  Chemically cured thermosetting materials.

a. Self-leveling silicone.

Asphalt cutbacks, mineral-filled asphalts, and sand-asphalt mixtures will not be accepted.

The following table shows the material types that possess most of the above properties. It also shows the recommended application methods and requirements for each type of material used.


	Material Type
	Applicable Specifications
	Recommended Application

	Asphalt Emulsion
	ASTMb D977, AASHTOc M140, ASTM D2397, AASHTO M208
	Filling

	Asphalt Cement
	ASTM D3381, AASHTO M20, AASHTO M226
	Filling

	Fiberized Asphalt
	Manufacturer’s recommended specs
	Filling

	Polymer-Modified Emulsion
	ASTM D977, AASHTO M140, ASTM D2397, AASHTO M208
	Filling

	Asphalt Rubber
	State specs, ASTM D5078
	Sealing

	Rubberized Asphalt
	ASTM D1190, AASHTO M173, Fed SS-S-164
	Sealing

	Low-Modulus Rubberized Asphalt
	State-modified ASTM D3405 specs
	Sealing

	Self-Leveling Silicone
	ASTM D5893
	Sealing


A.  Emulsion and Asphalt Cement Sealants.  This material shall be placed flush in an unrouted, non-working crack.

B.  Rubberized Asphalt Sealants.  This material shall be placed flush or overbanded in routed, working cracks.

C.  Self-Leveling Silicone Sealants.  This material shall be placed recessed in routed, working cracks.

D.  Fiberized Asphalt Sealants.  This material shall be placed overbanded in unrouted, working cracks.

405-4  PLACEMENT CONFIGURATION

Sealant and filler materials can be placed in numerous configurations.  These placement configurations are grouped into six categories.  

1.  Flush Fill.  This configuration places the material into the existing unrouted crack and the excess material is struck off.  Standard Detail 400-2 (A) illustrates the flush fill method.  

2.  Reservoir.  This configuration places the material only within the confines of the routed crack.  The material placed is either flush with or slightly below the pavement surface.  Standard Details 400-2 (C) and (E) illustrate the reservoir-type method.

3.  Overband.  This configuration places the material into and over an unrouted crack.  The excess material shall then be squeegeed to straddle the crack to a minimum width of 1½ inches on either side.  Standard Detail 400-2 (B) illustrates the overband method.  

4.  Combination (Reservoir and Overband).  This configuration places the material into and over a routed crack.  The excess material shall then be squeegeed to straddle the crack to a minimum width of 1½ inches on either side.  Standard Details 400-2 (D) and (F) illustrate the combination method.

5.  Bond Breaker Material.  If the crack continues below the routed crack, a bond breaker material, nonabsorbent closed cell, such as polyethylene foam backer rod, shall be placed at the reservoir bottom of a working crack prior to the sealant application.  The backer rod prevents the sealant material from running down into the crack during application.  The backer rod material must be a minimum of 25 percent wider than the width of the crack reservoir for it to maintain its vertical position and to provide shape for the material.  Standard Details 400-2 (E) and (F) illustrate the placement of the backer rod material.

6.  Routed/Sawn Cracks.  Working cracks that are relatively straight and are accompanied by edge deterioration are candidates for crack cutting.  Crack cutting shall be performed in such a manner so as not to create any additional damage to the existing pavement.  High-production machines that follow cracks well and produce minimal spalls or fractures shall be equipped with controls for varying the depth of the cut and the width settings.  Standard Details

 400-2 (C) through (F) illustrate crack cutting dimensions.

405-5  MATERIAL REQUIREMENTS

The crack sealant compound shall be packaged in sealed containers.  Each container shall be clearly marked with the name of the manufacturer, the trade name of the sealant, the type of sealant, the weight, the manufacturer's batch and lot number, the pouring temperature, and the safe heating temperature.

Prior approval of any specific sealant material shall be required before it can be used on the project.

A copy of the manufacturer's recommendations pertaining to the heating and application of the joint sealant material shall be submitted to the ENGINEER before the commencement of work.  These recommendations shall be adhered to and followed by the CONTRACTOR.  The temperature of the sealer in the field application equipment 

shall not exceed the safe heating temperature recommended by the manufacturer.  Any given quantity of material shall not be heated at the pouring temperature for more than six (6) hours and shall never be reheated.  Material shall not be placed if the temperature is below the manufacturer's recommended minimum application temperature.  

Mixing of different manufacturer's brands or different types of sealant shall be prohibited.

Sealant materials may be placed during a period of rising temperature after the air temperature in the shade and away from artificial heat has reached 40(F and indications are for a continued rise in temperature.  During a period of falling temperature, the placement of sealant material shall be suspended when the air temperature in the shade and away from artificial heat reaches 40(F.  Sealants shall not be placed when the weather or roadbed conditions are unfavorable.  

405-6  CRACK TREATMENT PROCEDURES AND EQUIPMENT
The following table shows the required crack treatment equipment characteristics and recommendations.  
	Operation
	Type of Equipment
	Recommendations

	Crack Cutting

(if required)
	Vertical-Spindle Router
	Use only with sharp carbide-tipped or diamond router bits

	
	Rotary-Impact Router
	Use only with sharp carbide-tipped router bits

	
	Random Crack Saw
	Use only on fairly straight cracks

Diamond blade saw, 200-mm maximum diameter

	Crack

Cleaning/

Drying


	Blowers

(Backpack & Power-

Driven)
	Not recommended - Insufficient blast velocity       (60 to 100 m/s)

	
	Air Compressor
	Equipped with oil and moisture filters

Pressure - 690 kPa minimum

Flow - 0.07 m3/s minimum

Velocity - 990 m/s minimum

	
	Hot-Air Lance
	Velocity - 610 m/s minimum  

Temperature - 1370(C minimum

No direct flame on pavement

Highly Recommended  

Velocity - 915 m/s minimum

Temperature - 1650(C minimum

	
	Sandblaster
	Acceptable air compressor (minimum 690 kPa 

  pressure and 0.07 m3/s flow)

Minimum 25-mm-inside-diameter lines and 

  6-mm-diameter nozzle

	
	Wirebrush
	Do not use with worn brushes

Not recommended for cleaning previously-treated 

  cracks as there is a tendency to smear material

	Material 

Installation
	Pour Pots
	Not recommended for production operations

	
	Asphalt Distributor
	Not suitable for fiber- or rubber-modified asphalt

  materials

	
	Melter-Applicator
	Direct-heat kettles not suitable for fiber- or 

  rubber-modified asphalt materials

Indirect-heat kettles should be equipped with:

  * Double-boiler, mechanical agitator with 

    separate automatic temperature controls for oil     and melting chamber

  * Sealant heating range to 230(C

  * Full-sweep agitator

  * Accurately calibrated material and heating oil

      temperature gauges

	
	Backer Rod Installation Tools
	Maintains proper recess

Does not damage backer rod

	
	Silicone Pump & Applicator
	Flow Rate - 0.25 L/s minimum

Hose line with Teflon; all seals and packing made 

  from Teflon

	Material Finishing
	Squeegee
	Heavy-duty, industrial U- or V-shaped

	Blotting

(if required)
	Paper Wand
	To prevent tracking


If tracking of the sealant is present, blotting or tissuing will be required.  Blotting may consist of sand limestone dust or crusher dust placed directly on top of the treatment material.

405-7  TRAFFIC CONTROL PLAN AND QUALITY OF DEVICES
The CONTRACTOR shall be responsible for all traffic control devices needed for the completion of the crack treatment operation.

Traffic Control Devices used on the project will be rated according to the American Traffic Safety Services Association's (ATSSA) Quality Standards for Work Zone Traffic Control Devices.  The definitions of "acceptable," "marginal," and "unacceptable," and the evaluation guidelines shall be defined in ATSSA's Quality Standards for Work Zone Traffic Control Devices. 
All traffic control devices shall be retroreflective.

An approved traffic control plan shall be submitted three days prior to its use.

Traffic control plan and devices shall be considered incidental to other bid items.

The CONTRACTOR shall broom off the excess debris and remove the traffic control devices after the crack treatment operations are completed.

405-8  MEASUREMENT AND PAYMENT
405-8.1  EMULSION AND ASPHALT CEMENT SEALANTS.  The Emulsion and Asphalt Cement Sealants shall be measured by the linear foot (LF) and paid for at the unit price bid for "Emulsion and Asphalt Cement Sealants" complete, in place, and accepted by the ENGINEER.  

405-8.2  RUBBERIZED ASPHALT SEALANTS.  The Rubberized Asphalt Sealants shall be measured by the linear foot (LF) and paid for at the unit price bid for "Rubberized Asphalt Sealants" complete, in place, and accepted by the ENGINEER.

405-8.3  SELF-LEVELING SILICONE SEALANTS.  The Self-Leveling Silicone Sealants shall be measured by the linear foot (LF) and paid for at the unit price bid for "Self-Leveling Silicone Sealants" complete, in place, and accepted by the ENGINEER.

405-8.4  FIBERIZED ASPHALT SEALANTS.  The Fiberized Asphalt Sealants shall be measured by the linear foot (LF) and paid for at the unit price bid for "Fiberized Asphalt Sealants" complete, in place, and accepted by the ENGINEER.

405-8.5  BOND BREAKER MATERIAL.  Bond Breaker Material shall be measured by the linear foot (LF) and paid for at the unit price bid for "Bond Breaker Material" complete, in place, and accepted by the ENGINEER.

405-8.6  ROUTED/SAWN CRACKS.  The Routed/Sawn Cracks shall be measured by the linear foot (LF) and paid for at the unit price bid for "Routed/Sawn Cracks" complete, in place, and accepted by the ENGINEER.
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