
ITEM P-633
SAND SEAL

DESCRIPTION
633-1.1 GENERAL. This item shall consist of a mixture of asphalt and mineral aggregate applied as a seal on new or existing (aged) asphalt concrete pavement. Apply asphalt after the pavement has been grooved unless a different sequencing is approved by the Engineer.  
MATERIALS
633-2.1 SAND. The aggregate shall be dry, clean, angular, dust-free with a minimum Mohs hardness of 6. Meet the gradation requirements of Table 633-1, as determined by ATM 304, or approved by the Engineer:
TABLE 633-1

REQUIREMENTS FOR GRADING OF SAND

	Sieve
	Percent Passing by

Weight

	No. 8
	100

	No. 16
	90 - 100

	No. 40
	0 - 20

	No. 100
	0 - 2


Manufacturer certification will be used for acceptance.
The Contractor shall submit the Manufacture Certification, including the aggregate gradation and Mohs Hardness, to the Engineer at least 15 days before beginning work and if requested by the Engineer, furnish a sample of the sanding material.
633-2.2 CUT-BACK ASPHALT. GSB 78 or meet the following:
Kinematic Viscosity at 140 degrees Fahrenheit (60°C), AASHTO T 201, cts.
10-30

Percent Water, AASHTO T 55, Maximum
0.5

Percent Residue by Distillation, AASHTO T 78, or Evaporation
30-45
The residue from distillation shall have the following properties:
Penetration at 25°C (77°F), AASHTO T 49, dmm
2-12

Softening Point, AASHTO T 53, of
180-200

Solubility in 1,1,1 Trichloroethylene, AASHTO T 44, %
99 min.

HCL Precipitation Value
18-25
The bituminous base residue shall contain not less than 35 percent gilsonite, and shall not contain any tall oil pitch.  Curing time, under recommended application conditions, shall not exceed 4 hours.  The Contractor shall furnish and submit to the Engineer, manufacturer’s certification that the material is the type, grade, and quality specified for each load of bituminous material delivered.  The certification shall show the shipment number, refinery, consignee, destination, contract number, and date of shipment.  The Contractor shall submit to the Engineer, two 1-quart samples of ready-to-apply bituminous material for each batch applied and any additional samples requested by the Engineer.
633-2.3 EMULSIFIED ASPHALT. GSB 88 or meet the following:
Emulsion concentrate, in the undiluted state, shall have the following properties:
Saybolt furol viscosity at 77 degrees Fahrenheit (25°C), ASTM D7496, seconds.
20-100

Residue by distillation, ASTM D6997, or evaporation, ASTM D6934, 
%57 min

Sieve test, ASTM D6933, %  
0.2 max

pH, cationic, 
2.0-6.5
Emulsion concentrate, diluted in the proportion of one part of concentrate to one part of hot water by volume and ready to apply, shall have the following properties:
Saybolt furol viscosity at 77 degrees Fahrenheit (25°C), ASTM D7496, seconds
10-50

Residue by distillation, ASTM D6997, or evaporation, ASTM D6934, % 
28-42

Sieve test, ASTM D6933, %
0.1 max

Pumping stability test,
pass
Hot water temperature at or above 100 degrees.
The residue from distillation shall have the following properties:
Viscosity at 275 degrees Fahrenheit (135°C), ASTM D4402, cts
1750 max

Solubility in 1,1,1 Trichloroethylene, ASTM  D2404, %
97.5 max

Penetration ASTM D5, dmm
50 max

Asphaltenes, ASTM D2007,%
 15 min

Saturates, ASTM D2007, %
15 max

Polar Compounds, ASTM D2007, %
25 min

Aromatics, ASTM D2007, %
15 min
Pumping stability test is tested by pumping 1 pint, (475 ml) of sealer material diluted 1 part concentrate to 1 part water, at 77°F (25°C), through a 1/4-inch gear pump operating 1750 rpm for 10 minutes with no significant separation or coagulation.
The bituminous base residue shall contain not less than 20 percent gilsonite, and shall not contain any tall oil pitch.  Curing time, under recommended application conditions, shall not exceed 4 hours.  The Contractor shall furnish and submit to the Engineer, manufacturer’s certification that the material is the type, grade, and quality specified for each load of bituminous material delivered.  The certification shall show the shipment number, refinery, consignee, destination, contract number, and date of shipment.  The Contractor shall submit to the Engineer, two 1-quart samples of ready-to-apply bituminous material for each batch applied and two 1-quart samples of concentrate for each load delivered.  The Contractor shall submit any additional samples requested by the Engineer.
CONSTRUCTION REQUIREMENTS
633-3.1 WEATHER LIMITATIONS. The Sand Seal shall be applied only when the existing surface has been dry 4 hours, the pavement surface temperature is a minimum of 50( F, and at least three hours of daylight will remain after completing the application or as approved by the Engineer.  Develop an expected cure time from a test strip, as described in 633-3.4.  Stop application if the weather conditions change such that the cure time varies from the test strip and becomes unacceptable as determined by the Engineer.  Do not apply when the wind speed exceeds 10 miles per hour.  Do not apply Sand Seal after September 15 unless approved by the Engineer.  Applying the Sand Seal the following summer will not incur a penalty.
633-3.2 PAVEMENT PREPARATION.  The asphalt surface to be treated shall be free of all dirt, sand, weeds, grass and excessive oil and/or grease.  The surface shall be cleaned with a power broom or power blower supplemented by a hand sweeping or any other means required to remove deleterious matter to the satisfaction of the Engineer.  Any crack sealing shall be completed, prior to the surface cleaning and preparation for sealing.  Prior to the full width Sand Seal application, fog seal (asphalt only) visible pavement joints and defective areas, as determined by the Engineer.
Cover as necessary existing runway edge lights, taxiway edge lights, informational signs, retro-reflective marking and in-pavement duct markers before applying the seal.  If the seal gets on any light or marker it shall be cleaned immediately.  The Contractor shall replace any light, sign or marker with equal equipment at the Contractor’s expense if cleaning is not satisfactory to the Engineer.
633-3.3
DISTRIBUTOR EQUIPMENT.  The distributor shall be so designed, equipped, maintained and operated that asphalt material at even heat may be applied uniformly on variable widths of surface up to half the roadway width plus 6 inches, at the specified rate with uniform pressure and within specified tolerances.

a. The distributor equipment shall include the following:

1) Computerized control of liquid asphalt spread rates to automatically deliver specified delivery rates and capable of changing rates when so directed.

2) Computer monitoring of spread rate, truck speed and distance traveled.

3) A thermometer for measuring temperatures of the tank’s contents, readily visible from outside the truck cab.

4) Each nozzle in the spray bar shall be turned to make the constant angle with the longitudinal axis of the spray bar that is recommended by the manufacturer of the distributor.  All nozzles in the spray bar shall be of the same manufacture, type and size.  The spray bar height shall provide triple overlap of the asphalt being applied by the spray nozzles.

b. Before the application of asphalt, the Contractor shall ensure that the distributor meets the following requirements:

1) The spray bar can be maintained at a constant height throughout the entire operation.

2) Spray bar nozzles are clean and in good working condition and sized for the application rate.

3) The spray bar has been provided with a positive shutoff to prevent dribbling.

4) The distributor is capable of maintaining a uniform speed.

c. Calibration and adjustment requirements will include:

1) The distributor will be inspected by the Engineer prior to the commencement of the operation.  Any adjustments, maintenance and other requirements shall be performed prior to being used.

2) The distributor shall be calibrated in accordance with the manufacturer’s recommendations.  The Engineer may require the Contractor to prove the accuracy of the distributor prior to commencing the asphalt application and any time thereafter if deemed necessary by the Engineer.  Any change in settings on the distributor after calibrating will require that the distributor be recalibrated.

3) Should any of the nozzles on the spray bar fail to provide a constant, uniform flow during the application of asphalt material, the distributor shall immediately cease application of the asphalt material.  The distributor shall not be allowed to resume applying asphalt material until all of the nozzles are in good working order.  Nozzle adjustments and/or repairs must be approved by the Engineer.

4) The distributor truck shall be equipped with a 12-foot (3.6 m), minimum length, spreader bar with individual nozzle control. The distributor shall be equipped to hand spray areas identified by the Engineer.

d. For sand applications:

1) A sander shall be mounted directly on the back of the asphalt distributor

2) The sander shall be equipped with a variable control system to ensure reasonably even distribution of the sand at varying application widths and speeds. The sander controls shall be located in the cab of the distributor.

3) The sanding unit must have the ability to apply sand to the sealant without driving through the wet sealant.  

4) The sander must have variable control mechanisms to regulate sand distribution, and should have a minimum hopper capacity of at least 3,000 pounds of sand.  

5) Calibrate the sander prior to the start of the sand sealing. 

633-3.4 TEST STRIP.  Submit a Sand Seal application plan for approval prior to performing test strip. Perform a test strip, with calibrated equipment, prior to full production application. Provide a qualified manufacturer’s representative to assist in construction of the test strip to determine the optimum application rate and the cure time. The test strip shall include application over pavement grooves to establish technique for uniform application on the grooved pavement. Test strip size will be determined by the Engineer. Full production may not begin until the test strip has been approved by the Engineer. 
633-3.5 ASPHALT APPLICATION. Heat asphalt to Manufacturer’s recommended application temperature and apply at the approximate rate of 0.10 to 0.15 gallons per square yard as directed by the Engineer. For emulsified asphalt, the ready to use sealing material shall be obtained by blending 1 part bituminous concentrate material to 1 part warm or hot water, by volume.  Do not apply over and protect existing pavement markings. 
633-3.6 SAND APPLICATION.  Apply sand at the approximate rate of 0.3 pounds per square yard as determined by the test strip and approved by the Engineer.  Apply immediately after asphalt is applied.  Do not apply painted markings or permit traffic on the Sand Seal until the surface has cured as determined by the test strip and approved by the Engineer.
Hand work may be required or approved for applications around obstructions.  For hand applications, push-type hand sanders will be allowed. The Contractor shall organize this work so the asphalt application by hand and the sanding operation work as a cohesive unit with the hand sanding immediately following the hand asphalt application. Sanding shall be done in a manner so as to prevent appreciable amounts of sand from going onto any pavement prior to the sealant being applied.  Any deviation from this method must be pre-approved by the Engineer. 
If required by the Engineer, perform test strips for friction testing in accordance with requirements specified by the Engineer.  The number and size of test strips will be determined by the Engineer.  
633-3.7 FREIGHT AND WayBILLS.  The Contractor shall provide the Engineer with certified waybills of the asphalt materials actually used in the construction.  Copies of waybills shall be furnished to the Engineer during the progress of the work.
METHOD OF MEASUREMENT
633-4.1 The quantity of Sand Seal to be paid for will be the number of square yards of material actually applied and accepted by the Engineer as complying with the plans and specifications.  Sand and the application of sand is not measured or paid for separately. Sand is subsidiary. If sweeping and/or blading of excess cover aggregate is required, this work is not measured or paid for directly, but is considered a subsidiary obligation.
BASIS OF PAYMENT
633-5.1 Payment will be made at the contract unit price per square yard for Sand Seal.  This price will be full compensation for furnishing all materials, for all preparation, delivery, and application of these materials, and for all labor, equipment, tools, and incidentals necessary to complete this item, including the furnishing and application of asphalt and sand and any other work necessary to complete this item.
Payment will be made under:
Item P633.010.0000
Cut-Back Asphalt Sand Seal – per square yard

Item P633.020.0000
Emulsified Asphalt Sand Seal – per square yard
TESTING REQUIREMENTS
ATM 304
WAQTC FOP for AASHTO T 27/T 11 Sieve Analysis of Fine and Coarse Aggregates *

AASHTO T 44
Solubility of Bituminous Materials

AASHTO T 49
Penetration of Bituminous Materials

AASHTO T 53
Softening Point of Bitumen (Ring-and-Ball Apparatus)

AASHTO T 55
Water in Petroleum Products and Bituminous Materials by Distillation

AASHTO T 78
Distillation of Cutback Asphaltic (Bituminous) Products

AASHTO T 201 
Kinematic Viscosity of Asphalts (Bitumens)

ASTM D7496
Saybolt Furol Viscosity

ASTM D6997
Residue by Distillation

ASTM D6934
Residue by Evaporation

ASTM D6933
Sieve Test

ASTM D4402
Viscosity at Elevated Temperatures using Rotational Viscometer

ASTM D5
Penetration

ASTM D2007
Separation of Asphalt into Four Fractions.
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