This master should be used by designers working on Port of Portland construction projects and by designers working for PDX tenants (“Tenants”).  Usage notes highlight a few specific editing choices, however the entire section should be evaluated and edited to fit specific project needs.

SECTION 321236 - BITUMINOUS FOG SEAL COAT

PART 1 -  GENERAL

1.1 DESCRIPTION

A. This section describes furnishing and applying a chemically engineered bituminous pavement sealer/binder.

1.2 REFERENCES

A. ASTM:  American Society for Testing and Materials
1. ASTM D5: Standard Test Method for Penetration of Bituminous Materials
2. ASTM D244: Standard Test Methods and Practices for Emulsified Asphalts
3. ASTM D451: Standard Test Method for Sieve Analysis of Granular Mineral Surfacing For Asphalt Roofing Products
4. ASTM D2007: Standard Test Method for Characteristic Groups in Rubber Extender and Processing Oils and Other Petroleum-Derived Oils by the Clay-Gel Absorption Chromatographic Method
5. ASTM D2042: Standard Test Method for Solubility of Asphalt Materials in Trichloroethylene
6. ASTM D4402: Standard Test Method for Viscosity Determination of Asphalt at Elevated Temperatures Using a Rotational Viscometer
1.3 SUBMITTALS

A. Submit the following:

1. Manufacturer’s specifications for vinyl acrylic copolymer for Port review and approval.

2. Manufacturer’s certification for each load of bituminous material delivered that the material is the type, grade, and quality specified.  The certification shall show shipment number, refinery, consignee, destination, contract number, and date of shipment.
3. Two 1/2 gallon samples of concentrate and two 1-gallon samples of diluted, ready-to-apply bituminous material for each shipment delivered.  Submit samples to the Port at least 2 weeks prior to use on the job.  All samples shall be obtained in the presence of the Port.
1.4 STORAGE AND HANDLING
A. Store and handle products in accordance with manufacturers’ recommendations.
PART 2 -  products

2.1 BITUMINOUS EMULSION CONCENTRATE

A. The emulsion concentrate, in the undiluted state, shall have the following properties:

	1. Saybolt viscosity at 77ºF (ASTM D244):  
	20-100 seconds

	2. Residual by distribution or evaporation:
	57% min.

	3. Sieve test (ASTM D244):  
	0.2% max.

	4. 5 day settlement test (ASTM D244):
	5.0% max.

	5. pH, cationic:  
	2 to 6.5


B. The emulsion concentrate, when diluted in the proportion of 1 part of concentrate to 1 part of water, by volume and ready to apply, shall have the following properties:

	1. Saybolt viscosity at 77ºF (ASTM D244):  
	10-50 seconds

	2. Residual by distribution or evaporation:
	28 to 42%  min.

	3. Sieve test (ASTM D244):  
	0.1% max.

	4. Pumping stability test (a):
	Pass


(a)
Pumping stability is tested by pumping 1 pint of seal coat material, diluted 1 part concentrate to 1 part water, at 77oF, through a 1/4 inch gear pump operating 1750 rpm for 10 minutes with no significant separation or coagulation.
C. Tests on residue from distillation or evaporation:
	1. Viscosity at 275ºF, (ASTM D4402):  
	1750 cps max.

	2. Solubility in 1,1,1 trichloroethylene (ASTM D2042):

	97.5% min.

	3. Penetration (ASTM D5):  
	50 dmm max.

	4. Asphaltenes (ASTM D2007):  
	15% min.

	5. Saturates (ASTM D2007):  
	15% max.

	6. Polar Compounds (ASTM D2007):  
	25% min.

	7. Aromatics (ASTM D2007):  
	15% min.


Choose one of the following two paragraphs.  The first is for non-airport locations or airport pavements 5 years and older with aviation maintenance approval; the second is for aviation pavements.
D. The bituminous emulsion concentrate material shall contain not less than 20 percent Gilsonite.  It shall be compatible with asphalt concrete and have a 5-year, minimum, proven performance record at a commercial airport.  Drying time, under recommended application conditions, shall not exceed 4 hours.  ERA-C as supplied by Albina Asphalt Co., Portland, OR, or pre-bid approved equal.
E. The bituminous base residue material shall contain not less than 20 percent Gilsonite; it shall not contain any tall oil pitch.  It shall be compatible with asphalt concrete and have a 5-year, minimum, proven performance record at a commercial airport.  (A commercial airport shall be defined as one utilized by aircraft which fall under FAA’s Design Group III – i.e., DHC Dash 8, Boeing B 737- and larger.)  Drying time, under recommended application conditions, shall not exceed 4 hours.  The material shall be GSB-88 Emulsion Sealcoat Concentrate as manufactured by Asphalt Systems, Inc., of Salt Lake City, Utah, Gee Asphalt Systems, Inc., of Cedar Rapids, Iowa, or pre-bid approved equal.
Use for pavements 5 years and older, or newer pavements with no traffic.

2.2 POLYMER

A. The vinyl acrylic copolymer shall be approved for use by the manufacturer of the bituminous material for compatibility and shall have the following properties:

	1. Solids content, percent by weight
	55 percent

	2. Weight per gallon, lbs
	

	
Emulsion
	9.0 lbs

	
Resin Solids
	9.8 lbs

	3. pH
	5.0

	4. Viscosity, cps (as tested by the Brookfield RVT #3 spindle

at 20 rpm and 25ºC)
	2,250

	5. Particle charge
	Nonionic

	6. Free monomer, percent by weight
	0.5 percent, max.

	7. Mechanical stability
	Excellent

	8. Minimum film forming temperature, ºC
	+5

	9. Tg ºC
	+1


2.3 SAND

A. The sand material shall consist of hard durable particles or fragments of granular aggregates or dry, clean, dust free slag with a Mohs hardness value of 7.5 – 8.0.  Sanding material shall be black boiler sanding slag or similar angular, black abrasive.  Tru-Grit as supplied by Kleen-Blast of Portland, OR, or pre-bid approved equal.
B. The material shall meet the following gradation analysis in accordance with ASTM D451:
	Sieve Size
	Percentage by Weight


	
No. 16

No. 20

No. 30

No. 40

No. 50

No. 60

No. 100

Pan
	0-0.1
0-1
5-20
40-65
20-40
0-5
0-3
0-0.2


PART 3 -  EXECUTION
3.1 MIXING

A. Obtain the fog sealing material by blending bituminous concentrate material, water, and polymer.  Mix one part bituminous emulsion concentrate to one part water, by volume.
Delete if Polymer article in Part 2 is not used.

B. Add 1 percent polymer, by volume, to the mix.  If the polymer is added to the mix at the plant, submit weigh scale tickets to the Port.  As an option, the polymer may be added to the mix at the job site provided the polymer is added while the circulating pump is running, the mix is agitated for a minimum of 15 minutes, and the polymer is mixed to the satisfaction of the Port.

3.2 WORK SITE PROTECTION

A. Place barricades around the paved perimeter of each area prior to starting work.

3.3 PAVEMENT PREPARATION

A. Prior to applying the fog seal, vacuum all accessible pavement surfaces with a regenerative-air sweeper.  Clean areas (i.e., around lights, signs, inlets, etc.) not accessible to the vacuum with a broom-type sweeper.

Edit according to location.

B. Before applying the fog seal, cover existing fixtures and appurtenances including but not limited to, runway edge lights, taxiway edge lights, centerline lights, in-pavement duct markers, retro-reflective film-type pavement markings, drainage structures, and hold lines encountered within the fog seal limits.  If the fog seal gets on any light, marker, hold line, or retro-reflective marking, clean immediately.  If cleaning is not satisfactory to the Port, replace any marking with equal material at no added cost to the Port.
Delete the following paragraph if crack sealing is not required.

C. Seal all pavement cracks prior to fog sealing.
D. Before full fog seal is applied, pre-seal pavement joints with fog seal emulsion at the rate of 0.10 gallons per square yard, approximately 18 inches wide, and using no sand.
3.4 EQUIPMENT

A. The emulsion may be applied with standard bituminous distributors.  The equipment shall be in good working order and contain no contaminants or diluents in the tank.  Spreader bar tips shall be clean, free of burrs, and of a consistent size to maintain an even distribution of the fog seal material.  Any type of tip or pressure source is suitable that will maintain a predetermined flow rate and constant pressure during the application process.  Equipment shall maintain a constant flow through the nozzles during the application process regardless of the speed of the truck.  Test the equipment under pressure for leaks and to ensure it is in good working order before use.

B. The equipment shall be capable of specific application rates in the range of 0.05 to 0.25 gallons per square yard.  These rates shall be computer-controlled rather than mechanical.

C. The distributor truck shall be equipped with a 12-foot, minimum, spreader bar with individual nozzle control.  The truck shall also be equipped to effectively heat and mix the material to the required temperature in preparation for application.  Heating and mixing shall be in accordance with the manufacturer’s recommendations.  Care shall be taken not to over mix material.

D. The distributor shall be equipped to hand spray the seal coat around edge lights, centerline lights, pavement markings, or other areas identified by the Port.

3.5 WEATHER LIMITATIONS

A. Do not apply the emulsion:

1. To wet pavement surfaces.

2. During rainy or damp weather, or when rain is anticipated within eight hours after application is completed.
3. When the surface temperature is below 50ºF.

4. When wind speed exceeds 10 miles per hour.
B. Whenever possible, at least 3 hours of direct sunlight shall remain after completing application of the emulsion.
3.6 APPLICATION

A. Apply the fog sealing product using a manufacturer-approved applicator and in accordance with the manufacturer’s recommendations.  Apply the emulsion only when the existing surface is clean and dry.  In traffic areas, apply at the rate of 0.18 gallons per square yard, as approved by the Port.  In non-traffic areas, apply at a target rate of 0.20 gallons per square yard, or as much as the pavement will hold without runoff.  If runoff does occur, use appropriate measures to prevent fog sealing product from running onto the grass or into the storm system.

3.7 SANDING

A. Sand immediately after application of the fog seal.  The speed of the distributor shall be such that the sanding material shall be applied before the fog seal begins to break.  Apply sand at the rate of 0.25 pounds per square yard, as approved by the Port.

B. Accomplish sanding using a drop-type sander equipped with a full spread bar to ensure even distribution of the sand.  Tinkle or skip applicator bars will not be permitted.  Spinner or whirlybird type sanders will not be permitted.  The sanding unit shall have the ability to apply sand in both the forward and backward direction in order to minimize driving on the freshly applied sealant and to enable negotiating sand application onto areas where turning around is not possible.  The sander shall have finite controls to regulate sand distribution.  Manual-type hand sanders may be used around lights, signs, and other obstructions.

C. Schedule this work so the fog seal application and the sanding operation work as a cohesive unit.  Sanding shall be done in a manner so as to prevent any sand from going onto the pavement prior to the fog seal being applied.
D. Clean up excess or loose sand with a regenerative-air sweeper and dispose of off Port property.
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