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a.	Description.  This work consists of preparing, cleaning, and applying a dual sealing system comprised of silane and penetrating epoxy healer/sealer system to the extent shown on the plans, or as directed by the Engineer.  Ensure all work is completed in accordance with section 712 of the Standard Specifications for Construction except as modified herein.  Bring any discrepancies between the two to the attention of the Engineer.
b.	Materials.  Deliver the materials to the project in original, undamaged, and unopened containers with the manufacturer’s label identifying the product and batch number.  Ensure epoxy healer/sealer containers are marked clearly “Part A” or “Part B”.  Use one of the following dual sealing systems, or an Engineer approved equal:
1.	DECK-SILTM System 2700 Series, Advanced Chemical Technologies, Oklahoma City, OK
2.	DECK-PROTECHS, SSI Construction Materials, Dallas, TX
Approved equal dual sealing systems must consist of a solvent-free, 100 percent solids isobutyl trialkoxysilane (silane), with low oligomer and polymer compound content, meeting the chemical composition requirements noted in Table 1, and a solvent-free, moisture insensitive, 100 percent solids, two-component epoxy based healer/sealer formulated to be compatible with silane and meeting the properties in Table 2.
Table 1:  Chemical Properties for Silane
	Property
	Specification

	Purity
	96% minimum monomer by weight

	Solvent
	Less than 1.0% by weight

	Siloxane or Polymer Residue
	Less than 0.1% by weight

	Chloride Ion Content
	Less than 40 ppm

	Density
	ASTM D2111 (7.2 to 7.7 lb/gal)

	Dry Time
	ASTM D7539 (less than one hour)

	VOC
	Method 24 ASTM D5095 (less than 390 g/L)





Table 2:  Epoxy Healer Sealer
	Property
	Requirement
	Standard

	Mixing Ratio
	
	2:1 by volume

	Viscosity (LVT # 1 @ 60 RPM @ 73° F)
	≤ 110 Cp
	ASTM C881/C881M

	Slant Shear (14 Day Moist Cure @ 73° F/95% RH) (a)
	≥ 1500 psi
	ASTM C882/C882M

	Water Absorption (7 Day Cure @ 73° F/24 hrs Immersed) (a)
	≤ 1.0%
	ASTM D570

	Tensile Strength (TYPE I BAR @ 2”/Min - 7 Days Cure @ 73° F) (a)
	≥ 2500 psi
	ASTM D638

	Elongation (TYPE I BAR @ 2”/Min - 7 Days Cure @ 73° F) (a)
	≥ 2%
	ASTM D638

	Gel Time (60 Grams @ 73° F)
	< 28 min
	AASHTO M235M/M 235

	Percent Volatile (24 hrs @ 23° C/1 hr @ 100° C of Cured Epoxy)
	0%
	ASTM D2369


a.	Prior to Reduction
Furnish independent testing by a certified lab with the complete system.  Perform testing before and after the epoxy healer/sealer is removed from the specimens.  The dual sealing system must meet the requirements in Table 3.
Table 3:  Dual Sealing System
	AASHTO T259

	0.06 – 0.5 in
	95.4
	% Chloride Reduction vs. Control
	

	0.513 - 1 in
	97.5
	
	

	0.06 – 0.5 in
	92.7
	% Chloride Reduction vs. Control
	After Abrasion

	0.5 - 1 in
	100
	
	

	ASTM D6489

	24 hours
	96.2
	% Reduction of Water Absorption vs. Control
	Before Epoxy healer sealer Removed

	48 hours
	94.7
	
	

	24 hours
	95.6
	% Reduction of Water Absorption vs. Control
	After epoxy healer sealer removed

	48 hours
	93.6
	
	

	ASTM C642

	48 hours
	0.3%
	Water Absorption
	

	50 days
	0.7%
	
	

	48 hours
	1.1%
	Water Absorption
	After Abrasion

	50 days
	1.7%
	
	



Ensure aggregate meets the gradation requirements in Table 4.  Ensure aggregate is angular, consists of natural silica sand, basalt, or other nonfriable aggregate, and contains less than 0.2 percent moisture when tested in accordance with ASTM C566.


Table 4:  Aggregate Gradation Requirements
	Sieve Size
	Minimum % Passing
	Maximum % Passing

	4
	100
	100

	16
	95
	100

	30
	85
	100

	50
	15
	75

	100
	0
	25

	200
	0
	10

	Pan
	0
	0


Furnish general certification per the MQAP Manual to the Engineer that the aggregate meets the requirements specified herein.
c.	Construction.  Ensure the system provider’s technical representative is on site prior to, and during, installation of the dual sealing system.  The technical representative is responsible for training the installation personnel and overseeing all installation procedures.
Perform this work in accordance with the plans, standard specifications, and this special provision.  Follow the selected manufacturer’s recommendations for surface preparation and application, except as modified by this special provision.
[bookmark: _Hlk52958759]1.	Surface Preparation.  Ensure cleaning operations are inspected and approved prior to dual sealer system installation.  Protect utilities, drainage structures, curbs, bridge joints, and any other structure within or adjacent to the dual sealing operation from surface preparation activities and application of the surface treatment materials.  For the purposes of this special provision, the term bridge joints does not include sawed construction joints.
Ensure all concrete to be sealed is at least 28 days old.  Ensure that traffic paint lines are removed.  Clean the entire concrete surface by shotblasting to remove all materials that may interfere with the bonding or curing of the binder utilizing a minimum steel shot size of S-280.  Areas that cannot be shotblasted must be cleaned by abrasive blasting (i.e. areas adjacent to expansion joint devices, drainage structures, curb/barrier interface).  The cleaned concrete surface must meet the International Concrete Repair Institute Guideline 310.2R, Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings, Polymer Overlays and Concrete Repair, CSP 3.  Ensure mortar is sound and sufficiently bonded to the coarse aggregate and presents a uniform CSP necessary for adequate bond.  Use a vacuum truck or oil-free moisture-free air blast to remove all dust and other loose material.  Brooms are prohibited.  Remove any oil or other contamination after initial cleaning.  Furnish an airline for blowing prepared concrete surface clean with an in-line water trap and air free of oil and water as it leaves the air-line.  Verify that the compressed air is free of moisture and oil contamination in accordance with the requirements of ASTM D4285.  Conduct the test at least once per shift prior to the blowing operation.
No visible moisture can be present on the surface of the concrete at the time of healer/sealer application.  Oil-free moisture-free compressed air may be used to dry the deck surface.  Use a plastic sheet taped in place in accordance with ASTM D4263 to identify moisture in the healer/sealer area except as modified herein.  Tape an 18 inch by 18 inch transparent polyethylene sheet (4 mil) to the deck every 500 square feet.  Ensure all edges are sealed with tape that will stick to the concrete substrate.  Leave the plastic sheet in place for a minimum of 3 hours or as directed by the manufacturer’s recommendations for cure time for the conditions, whichever is longer.  Ensure there is no moisture visible on the polyethylene sheet.  Ensure alternate methods to detect moisture are approved by the Engineer
Remove all debris from the bridge joints.  Protect the bridge joints, and any other areas not to be sealed, from damage during preparation of the surface and application of the dual system.  Ensure the protection is removed once the healer/sealer and aggregate has been applied and prior to initial set.  Ensure removing the protection is done soon enough to in no way harm the adjacent sealed surface.  Ensure the protection meets the approval of the Engineer.
The Engineer will inspect and approve cleaning operations prior to placement of the dual sealing system.  The Engineer’s approval is required prior to placement of the dual sealing system.
Ensure dual sealing system is applied within 24 hours of the final cleaning, and prior to opening the area to traffic.
2.	Weather Limitations.  Surfaces must dry for a minimum of 24 hours following rain or exposure to other sources of moisture.  Do not apply the dual sealing sealant system if rain is forecasted within 24 hours after application.  Do not apply dual sealing system during inclement weather.
[bookmark: _Hlk47364432]Do not apply the dual sealing system when the ambient temperature or surface temperature is outside the range of 50 to 90 °F or are forecasted to be outside that range within 12 hours after application.  Do not apply the dual sealing system when the wind speed is 25 mph or greater at concrete surface level.
3.	Application of Silane.  Use low pressure airless spray bar equipment with solvent resistant hose and gaskets.  Apply the silane surface sealer at a minimum rate of 1 gallon per 100 square feet of concrete surface.  Adjust the application rate as required for surfaces tined, grooved, or roughened.  Apply the silane sealer in a single uniform application.
Allow silane solution to dry for a minimum of 1 hour, and not more than 4 hours before application of epoxy healer/sealer.
4.	Application of Epoxy Polymer.  For the epoxy polymer, furnish a distribution system or distributor capable of accurately blending the epoxy resin and hardening agent, and uniformly and accurately applying the epoxy materials at the specified rate to the concrete surface in such a manner as to cover 100 percent of the work area, including 1 inch of the vertical face of curb/barrier.  Furnish a fine aggregate spreader capable of uniformly and accurately applying dry aggregate to cover 100 percent of the epoxy material.  Furnish a self-propelled vacuum truck.
For hand applications, furnish calibrated containers, a-Jiffy® type mixer, squeegees, and stiff bristle brooms suitable for mixing and applying the epoxy and aggregate.
For mechanical applications, furnish mixing equipment that will automatically and accurately proportion the components in accordance with the manufacturer’s recommendations and will mix and continuously place the epoxy polymer.  Ensure the operation proceeds in such a manner that will not allow the mixed materials to segregate, dry, be exposed or otherwise harden in such a way as to impair the retention and bonding of broadcasted aggregate.
Prior to epoxy healer/sealer application, use compressed air to remove excess silane from cracks.  Protect all surrounding utilities, drainage structures, curbs, bridge joints, any other structures, waterways, and pedestrian and vehicular traffic from the silane during this removal.
Ensure handling and mixing of the epoxy resin and hardening agent is performed in a safe manner to achieve the desired results in accordance with the manufacturer’s recommendations or as directed by the Engineer.  Do not place healer sealer materials if weather or surface conditions are such that the material cannot be properly handled, placed, and cured in accordance with the manufacturer’s requirements and the specified requirements for traffic control.
After the epoxy mixture has been prepared for the healer/sealer, immediately and uniformly apply it to the surface of the bridge concrete.  Allow epoxy to pool and penetrate concrete surface per the manufacturer’s recommendation prior to application of dry aggregate.  Ensure application of aggregate is of sufficient quantity so the entire surface is covered in excess.  Ensure no bleed through or wet spots are visible in the overlay.  Remove and replace any areas with wet spots or where epoxy has bled through.  Minimize all foot traffic on the uncured epoxy and ensure any foot traffic will only be done with steel spiked shoes approved by the Engineer.  Cure healer/sealer until vacuuming or brooming can be performed without tearing or damaging the surface.  Do not allow traffic or equipment on the healer/sealer surface during the curing period.  Remove all loose aggregate after the curing period by vacuuming or brooming.  Ensure all bridge joints are free of loose aggregate, epoxy, silane and other debris resulting from dual sealing system installation operations.  Do not re-use excess aggregate.  Do not exceed 4 hours of dry time of the silane solution to promote maximum penetration of the epoxy polymer.
Use the epoxy healer/sealer as supplied by the manufacturer; do not dilute or alter.
d.	Measurement and Payment.  The completed work, as described, will be measured and paid for at the contract unit price using the following pay item:
Pay Item	Pay Unit
Dual Sealing System	Square Yard
Dual Sealing System will be measured based on plan quantity.  Payment includes cleaning, preparing, and applying a dual sealing system including miscellaneous clean-up.  Also includes cleaning and protecting bridge joints and protecting surrounding traffic, waterways, and structures.  No compensation will be made to the Contractor for surplus materials.
