



SECTION [00 00 00]
STYRENE-BUTADIENE-STYRENE (SBS) MODIFIED BITUMINOUS BRIDGE DECK WATERPROOFING
NOTE:  This guide specification is provided as a guideline and must be modified, as required, by the Designer of Record for each project. 
Optional information to consider is presented in “blue” font below.  Choose appropriate options and delete any information deemed appropriate for each individual project.   [delete this paragraph]
PART 1 GENERAL
1.01 SUMMARY
A. This section specifies the requirements for the supply and installation of the elements required for bridge deck waterproofing.
B. Waterproofing system: SBS modified bituminous sheet waterproofing membrane.
1.02 RELATED SECTIONS
A. Division 010000 – General Requirements

B. Division 011000 – Summary of Work
1.03 REFERENCES
A. AMERICAN STANDARD OF TESTING METHODS (ASTM):

1. ASTM C 920 - Standard Specification for Elastomeric Joint Sealants
2. ASTM D 41 - Standard Specification for Asphalt Primer Used in Roofing, Dampproofing, and Waterproofing.
3. ASTM D 5147 - Standard Test Methods for Sampling and Testing Modified Bituminous Sheet Material.
4. ASTM D 6164 - Standard Specification for Styrene Butadiene Styrene (SBS) Modified Bituminous Sheet Materials Using Polyester Reinforcements.
1.04 ACTION SUBMITTALS
A. Product Data Sheets: Submit manufacturer’s product data sheets, installation instructions and/or general requirements for each component.

B. Safety Data Sheets: Submit manufacturer’s Safety Data Sheets (SDS) for each component.
1.05 CLOSEOUT SUBMITTALS
A. Warranty: Provide manufacturer’s warranties upon project completion.
1.06 QUALITY ASSURANCE
A. MANUFACTURER QUALIFICATIONS:
1. Manufacturer shall have 20 years of manufacturing experience.

B. MANUFACTURER’S REPRESENTATIVE

1. At all times, the contractor shall permit and facilitate access to the site to manufacturer's representative.
C. CONTRACTOR QUALIFICATIONS: 
1. Waterproofing work shall be performed only by skilled applicators, employed by an installation contractor operating all adequate and necessary equipment to execute such work in accordance with the manufacturer’s recommendations and recognized standards.
1.07 DELIVERY, STORAGE AND HANDLING
A. Refer to each product data sheet or other published literature for specific requirements.

B. Deliver materials and store them in their unopened, original packaging, bearing the manufacturer's name, related standards, and any other specification or reference accepted as standard.

C. Protect and store materials in a dry, well-vented, and weatherproof location. Only materials to be used the same day shall be removed from this location. During cold weather, store materials in a heated location, removed only as needed for immediate use.

D. When materials are to be stored outdoors, store away from standing water, stacked on raised pallets or dunnage, at least 4 in or more above ground level.  Carefully cover storage with “breathable” tarpaulins to protect materials from precipitation and to prevent exposure to condensation.

E. Carefully store waterproofing membrane materials delivered in rolls on-end with selvage edges up.  Store and protect roll storage to prevent damage.

F. Properly dispose of all product wrappers, pallets, cardboard tubes, scrap, waste, and debris.  All damaged materials shall be removed from job site and replaced with new, suitable materials.
1.08 SITE CONDITIONS
A. SAFETY: 

1. The contractor shall be responsible for complying with all project-related safety and environmental requirements.

2. The contractor shall refer to product Safety Data Sheets (SDS) for health, safety, and environment related hazards, and take all necessary measures and precautions to comply with exposure requirements.
B. ENVIRONMENTAL CONDITIONS:
1. Monitor substrate temperature and material temperature, as well as all environmental conditions such as ambient temperature, moisture, sun, cloud cover, wind, humidity, and shade.  Ensure conditions are satisfactory to begin work and ensure conditions remain satisfactory during the installation of specified materials.  Materials and methods shall be adjusted as necessary to accommodate varying project conditions.  Materials shall not be installed when conditions are unacceptable to achieve the specified results.

2. Precipitation and dew point:  Monitor weather to ensure the project environment is dry before, and will remain dry, during the application of waterproofing materials.   Ensure all waterproofing materials and substrates remain above the dew point temperature as required to prevent condensation and maintain dry conditions.

3. Heat-Welding Application:  Take all necessary precautions and measures to monitor conditions to ensure all environmental conditions are safe to use roof torches and mechanical hot-air welding equipment. Combustibles, flammable liquids, and solvent vapors that represent a hazard shall be eliminated. Flammable primers and cleaners shall be fully dry before proceeding with heat-welding operations. Prevent or protect wood, paper, plastics, and other such combustible materials from direct exposure to open flames from roof torches.
1.09 WARRANTY
A. The product manufacturer shall issue a written and signed document in the name of the owner, certifying the products will meet all the physical characteristics published by the manufacturer, for a period of 5 years, starting from the date of completion of installation of membranes. No letter amending the manufacturer’s standard warranty will be accepted and the warranty certificate must reflect these requirements.
PART 2 PRODUCTS
2.01 MANUFACTURER
A. SINGLE SOURCE MANUFACTURER: All SBS modified bitumen membrane and suitable accessories shall be manufactured by a single supplier with 20 years or more manufacturing history.

1. Comply with the Manufacturer’s requirements as necessary to provide the specified warranty.
B. PRODUCT QUALITY ASSURANCE PROGRAM: Manufacturer shall be an ISO 9001 registered company. A ‘Quality Compliance Certificate (QCC) for reporting/confirming the tested values of the SBS-Modified Bitumen Membrane Materials will be supplied upon request.

C. ACCEPTABLE MANUFACTURER: 

1. SOPREMA, located at: 310 Quadral Dr.; Wadsworth, OH 44281; Tel: 800-356-3521; Tel: 330-334-0066; Website: www.soprema.us.

2. Acceptable Alternate Manufacturers:  _________________________ 
2.02 WATERPROOFING SYSTEM
A. WATERPROOFING SYSTEM BASIS OF DESIGN: SOPREMA  

1. SBS FIELD MEMBRANE, HEAT-WELDED:
a. SOPREMA ANTIROCK: waterproofing membrane composed of non-woven polyester reinforcement and SBS modified bitumen. The top surface is protected by coloured granules, the bottom surface is covered with a thermofusible plastic film. The high thermal stability of modified bitumen membranes and its mineral protection allow asphalt paving to be installed directly onto the membrane.

i Thickness:
177 mils (4.5mm)
ii Roll size: 
39.4 in x 656.2 ft (1 m x 200 m) and/or 39.4 in x 26.2 ft (1m x 8m)
iii Peak load @ 0(F (-18(C), lbf/in (kN/m). 

a) MD 115 lbf/in (22.2 kN/m), XMD 90 lbf/in (15.8 kN/m)

iv Elongation at peak load @ 0(F (-18(C), %: 

a) MD 110%, XMD 120%

v Peak load @ 73.4(F (23(C), lbf/in (kN/m): 

a) MD 85 lbf/in (14.9 kN/m), XMD 65 lbf/in (11.4 kN/m)

vi Elongation at peak load @ 73.4(F (23(C), %: 

a) MD 55%, XMD 60%

vii Ultimate Elongation @ 73.4(F (23(C), %:

a) MD 65%, XMD 80%

viii Tear Strength @ 73.4(F (23(C), lbf (N):

a) MD 125 lbf (556 N), XMD 85 lbf (378 N)

ix Low temperature flexibility, (F ((C):

a) MD/XMD:  -15(F (-26(C) 

x Dimensional stability, %: 

a) MD/XMD: Less than 0.5%

xi Compound stability, (F ((C): 

a) MD/XMD: 240(F (116(C)

xii Granule embedment, g: 

a) 1.5 avg.
2. SBS FLASHING MEMBRANE, HEAT WELDED
a. SOPREMA ANTIROCK: waterproofing membrane composed of non-woven polyester reinforcement and SBS modified bitumen. The top surface is protected by coloured granules, the bottom surface is covered with a thermofusible plastic film. The high thermal stability of modified bitumen membranes and its mineral protection allow asphalt paving to be installed directly onto the membrane.
i Thickness:
177 mils (4.5 mm)

ii Roll size: 
39.4 in x 26.2 ft (1m x 8m)

iii Peak load @ 0(F (-18(C), lbf/in (kN/m). 

a) MD 115 lbf/in (22.2 kN/m), XMD 90 lbf/in (15.8 kN/m)

iv Elongation at peak load @ 0(F (-18(C), %: 

a) MD 110%, XMD 120%

v Peak load @ 73.4(F (23(C), lbf/in (kN/m): 

a) MD 85 lbf/in (14.9 kN/m), XMD 65 lbf/in (11.4 kN/m)

vi Elongation at peak load @ 73.4(F (23(C), %: 

a) MD 55%, XMD 60%

vii Ultimate Elongation @ 73.4(F (23(C), %:

a) MD 65%, XMD 80%

viii Tear Strength @ 73.4(F (23(C), lbf (N):

a) MD 125 lbf (556 N), XMD 85 lbf (378 N)

ix Low temperature flexibility, (F ((C):

a) MD/XMD:  -15(F (-26(C) 

x Dimensional stability, %: 

a) MD/XMD: Less than 0.5%

xi Compound stability, (F ((C): 

a) MD/XMD: 240(F (116(C)

xii Granule embedment, g: 

a) 1.5 avg.

b. SOPREMA COLPHENE FLAM 180: A Waterproofing membrane compoased of a non-woven polyester reinforcement and SBS modified bitumen.  The top face and under face are covered with a thermofusible plastic film.
i Thickness: 114 mils (3.0 mm)

ii Roll size: 39.4 in x 32.8 ft (1 m x 10 m) 

iii Peak load @ 0(F (-18(C), lbf/in (kN/m). 

a) MD 115 lbf/in (20.1 kN/m), XMD 90 lbf/in (15.8 kN/m)

iv Elongation at peak load @ 0(F (-18(C), %: 

a) MD 35%, XMD 40%

v Peak load @ 73.4(F (23(C), lbf/in (kN/m): 

a) MD 85 lbf/in (14.9 kN/m), XMD 65 lbf/in (11.4 kN/m)

vi Elongation at peak load @ 73.4(F (23(C), %: 

a) MD 55%, XMD 60%

vii Ultimate Elongation @ 73.4(F (23(C), %:

a) MD 65%, XMD 80%

viii Tear Strength @ 73.4(F (23(C), lbf (N):

a) MD 125 lbf (556 N), XMD 85 lbf (378 N)

ix Low temperature flexibility, (F ((C):

a) MD/XMD:  -15(F (-26(C) 

x Dimensional stability, %:

a) MD/XMD: Less than 0.5%

xi Compound stability, (F ((C): 

a) MD/XMD: 240(F (116(C)
B. LIQUID-APPLIED REINFORCED FLASHING SYSTEM:

1. SOPREMA ALSAN FLASHING:  Single-component, polyurethane-bitumen resin with polyester reinforcing fleece fabric fully embedded into the resin.

a. SOPREMA ALSAN FLASHING:  Liquid resin, Meets or exceeds ASTM C836.

i. VOC Content:  225 g/L.

b. SOPREMA ALSAN POLYFLEECE: Non-woven polyester reinforcement.

2. SOPREMA ALSAN RS 230 FLASH, Catalyzed polymethyl methacrylate (PMMA) resin with polyester reinforcing fleece fabric fully embedded into the resin to form fully reinforced waterproofing membrane flashings.
a. SOPREMA ALSAN RS 230 FLASH:  Polymethyl methacrylate (PMMA) liquid flashing resin.

i VOC Content:  4.2 g/L.

b. SOPREMA ALSAN RS 276 PRIMER:  Polymethyl methacrylate (PMMA) liquid primer resin.

i VOC Content:  2.6 g/L.

c. SOPREMA ALSAN RS CATALYST POWDER:  Reactive agent added to the PMMA liquid resin to induce curing.

d. SOPREMA ALSAN RS FLEECE:  Polyester reinforcement fabric.
2.03 ACCESSORIES
A. SBS PRIMERS:  
1. SOPREMA ANTIROCK PRIMER: A blend of SBS modified bitumen, fast-evaporating solvents and adhesive enhancing additives. It is required to prime concrete and metal surfaces to improve the adhesion of thermofusible waterproofing SBS membranes.
a. Specific gravity at 20 °C (kg/l):0.91

b. Colour: Black

c. Solids by weight (%):
35

d. Viscosity, Brookfield (cps, 25 ºC):50

e. Flash point, ASTM D-93 (°C): -3 (26 °F)

f. Drying time on smooth surfaces:
Min. 1 to 12 hours depending on temperature and quantity applied

2. SOPREMA ANTIROCK EMULSION PRIMER: A bituminous emulsion (stabilized blend of bitumen and water without solvent). It is required to prime concrete and metal surfaces to improve the adhesion of thermofusible waterproofing SBS membranes.

a. Specific gravity at 20 °C (kg/l):1.00

b. Colour: Dark brown

c. Solids by weight (%):
44

d. Viscosity, Brookfield (cps, 25 ºC):675

e. Flash point (ASTM D-93): n/a – non-flammable
f. Drying time on smooth surfaces: Min. 1 to 12 hours depending on temperature and quantity applied
B. GENERAL PURPOSE SEALANT
1. SOPREMA ANTIROCK SEALANT:  A black, multipurpose repair mastic containing SBS modified bitumen, fibers and mineral fillers. It is designed as a waterproofing complement for bridge deck edge details.
a. Specific gravity at 20°C (kg/l):1.12

b. Colour: Black

c. Application temperatures (ºF) :32 to 95 (0 to 35 ºC)

d. Solids by weight (%):
83

e. Flash point (ASTM D-93) (ºF) 79 (26 ºC)
C. SELF-LEVELING MORTAR

1. SOPREMA ALSAN RS 233 SELF-LEVELING MORTAR:  3-component rapid curing, polymethyl methacrylate (PMMA) self leveling repair mortar used on concrete structures prior to application of waterproofing membrane.

a. SOPREMA ALSAN RS 210:  Rapid curing, polymethyl methacrylate (PMMA) liquid resin.

i VOC content:  0.3 g/L

b. SOPREMA ALSAN RS 223 MIXING POWDER:  Filler

c. SOPREMA ALSAN RS CATALYST POWDER:  Reactive agent added to the PMMA liquid resin to induce curing.
PART 3 EXECUTION
3.01 EXAMINATION AND PREPARATION OF SURFACES
A. [Prior to commencement of work, the waterproofing contractor must receive a written order to proceed from the owner’s representative accepting deck conditions.] Commencement of work shall be considered as acceptance of the installation conditions.

B. Concrete must be fully cured, and an adhesion test is recommended before membrane application.

C. The bridge deck should be free of moisture, ridges, hollows, and sharp objects.

D. The bridge deck must be clean, dry, and free of laitance and all contamination including but not limited to concrete treatment products, lubricating oils, diesel fuel, grease, or old waterproofing products which could affect the adhesion of the waterproofing membrane or the physical integrity of the membrane itself. Any contaminates must be removed by abrasive blast. It is not recommended to use any liquid agents for contaminate removal.

E. The bridge deck and all parts to be waterproofed must conform to the specified surface profile between CSP 3 and CSP 5 of the International Concrete Repair Institute (ICRI). Shot blasting with steel balls or other abrasive blast is recommended over the entire surface.

F. Do not install materials in conditions of snow or rain. No salt or calcium shall be used to remove ice or snow.
3.02 METHOD OF EXECUTION 
A. Install waterproofing membranes on properly prepared surfaces.

B. Waterproofing work shall be performed on a continuous basis as surface and weather conditions allow.

C. Adjoining surfaces shall be protected against any damage that could result from the waterproofing installation.

D. Make sure to remove adhesive identification tapes on rolls of membranes.
3.03 EQUIPMENt
A. Maintain all equipment and tools in good working order.

B. Use only proper torches and equipment for membrane installation.
C. Use mechanical membrane installation machine, [Macaden type], that meets the following requirements:

1. Installs 39.4 in x 656.2 ft (1 m x 200 m) rolls.

2. Self-guidance system.

3. Hot air blowers conditioning the deck surface and heat-welding the membrane.

4. Rubber pressure roller and steel rollers optimising adherence.

D. Use mechanical membrane installation machine, [Mini-Macaden type], that meets the following requirements:

1. Installs 39.4 in x 26.2 ft (1 m x 8 m) rolls.

2. Hot air blower for heat-welding the membrane.

3. Rubber pressure roller forming membrane to deck surface.
3.04 DECK REPARATION 

A. If patching is required, the material used on the bridge deck should be well adhered, stable, and able to withstand heavy traffic loads and is compatible with bituminous materials. Patches perimeter must be straight cut with a minimum thickness of ¾ in (19 mm) forming a right angle with the surface. Mortar must be cured as per manufacturer’s recommendations.
3.05 SBS PRIMER APPLICATION
A. Surfaces where heat-welded membranes will be applied must receive a primer coating at the rate of 1/3 to 2/3 gallons per 100 square feet.  Primer should be applied by roller, brush, or spray.

B. Primer must be dry before application of the membrane.
3.06 PMMA PRIMER APPLICATION (SOPREMA ALSAN RS 276)
A. Mix primer resin and catalyst approximately 2 minutes using a clean spiral agitator on slow speed or stir stick until evenly mixed.  Do not aerate.  Mix only the amount of primer that can be used within the application time.

B. Apply the appropriate specified primer to dry, compatible substrates as required to enhance adhesion of new specified waterproofing materials.

C. Apply primer using brush or roller at the rate published on the product data sheet.  Do not allow primer to pond or collect in low areas.

D. Project conditions vary throughout the day.  Monitor changing conditions, and the curing time of primers.

E. Allow primer to fully cure before liquid-applied flashing application.
3.07 SBS FIELD MEMBRANE INSTALLATION

A. The membrane shall be installed parallel to the longitudinal axis of the structure. The strips should preferably be unrolled in the direction of traffic.

B. Waterproofing membrane is installed onto the primed concrete using mechanical equipment.

C. Waterproofing membrane shall have side laps of 3 in (75 mm) and end laps of 6 in (150 mm).  Prepare end laps by embedding granule surface of membrane to be overlapped 6 in (150 mm).

D. Make sure the membrane is properly welded providing a smooth application free of air pockets, fishmouths or tears.

E. After installation of the membrane, check all lap seams.
3.08 SBS FLASHING MEMBRANE INSTALLATION

A. Install membrane flashing in strips one meter wide to the vertical surface.  Side laps shall be 3 in (75 mm) minimum and overlap minimum 4 in (100 mm) on deck waterproofing membrane.

B. Heat weld membrane flashing directly onto concrete support proceeding from bottom to top.
3.09 LIQUID-APPLIED, SINGLE-COMPONENT, BITUMEN-URETHANE FLASHING SYSTEM APPLICATION (SOPREMA ALSAN FLASHING):
A. Using a paint brush, roller, or trowel, coat the transition at the bottom of the upstand with a layer of membrane flashing minimum 4 in (100 mm) horizontally and minimum 2 in (50 mm) vertically.
3.010 LIQUID-APPLIED, PMMA MEMBRANE AND FLASHING SYSTEM APPLICATION (ALSAN RS 230 FLASH) 
A. Refer to manufacturer’s details drawings, product data sheets and published general requirements for application rates and specific installation instructions.

B. Pre-cut SOPREMA ALSAN RS FLEECE polyester reinforcing fleece to conform to terminations, transitions and penetrations being flashed.  Ensure a minimum 2 in overlap of fleece at side and end-laps. Ensure the completed liquid-applied flashing membrane is fully reinforced.

C. Apply the base coat of catalyzed SOPREMA ALSAN RS 230 FLASH resin onto the substrate using a brush or roller, working the material into the surface for complete coverage and full adhesion.

D. Immediately apply the SOPREMA ALSAN RS FLEECE reinforcing into the wet base coat of resin.  Using a brush or roller, work the (SOPREMA ALSAN FLEECE reinforcing fabric into the wet resin while applying the second coat of catalyzed SOPREMA ALSAN RS 230 FLASH resin to completely encapsulate the fleece.

E. Refer to reinforced, polymethyl-methacrylate (PMMA) specification section and application instructions, details drawings, product data sheets and published general requirements for installation instructions.

3.011 SEALANT APPLICATION

A. Apply sealant (if applicable) at the edge of upturns, expansion joints and drains perimeters, after the waterproofing membrane has been installed. Sealant should be installed using trowel, extruder, or pump. Install sealant on a minimum of 2.5 in (65 mm) on horizontal surface.
3.012 WATERPROOFING FOR VARIOUS DETAILS

A. Install waterproofing membranes in conformance with various details [as indicated on the constructions plans] [and] [as illustrated in the membrane manufacturer’s specifications and installation manual].
3.013 BASE AND/OR WEARING COURSE

A. Asphalt paving is to be applied as soon as possible within 72 hours of the membrane installation. Modified bitumen membranes can withstand temporary traffic, at slow speed, of site vehicles equipped with rubber tires and the caterpillar tracks of the road-surfacing machine.  Protection must be provided in areas where tracked vehicles are manoeuvring.  Any other traffic requires the project manager's approval.

B. Install paving asphalt at the minimum temperature of 284 °F (140 oC) at the point of contact with the membrane.

C. Any cracks in the pavement after the roller has made its initial pass are indicative of a blister forming between the deck and the membrane. Immediately lance at a 45° angle using a pointed tool so that when the roller makes the next pass it will force the air trapped in the blister out and the heat from the pavement will contribute to adhere the membrane to the bridge deck.
3.014 CLEAN-UP

A. Clean-up and properly dispose of waste and debris resulting from these operations each day as required to prevent damages and disruptions to operations.
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