Tremco, Inc. Commercial Sealants and Waterproofing

Section 32 13 73 – CONCRETE PAVING JOINT SEALANTS
Specifier:  This section includes sealants for concrete-to-concrete and concrete-to-asphalt paving joints. 
This section is readily edited utilizing several common commercial specification software tools.
For general joint sealant applications, including joint sealants for buildings, plazas, and for joints in brick, stone, or precast pavers, use Section 079200 JOINT SEALANTS.
We recommend you consult with your Tremco construction technical representative, who can be contacted through: Tremco, Inc., Commercial Sealants and Waterproofing Division, Beachwood OH; (866) 321-6357); email: techresources@tremcoinc.com;  www.tremcosealants.com.
Tremco joint sealant products appear in the following CSI MasterFormat specifications sections:
• Section 07 01 91 Joint Sealant Rehabilitation and Replacement
• Section 07 92 00 Joint Sealants
• Section 08 85 00 Glazing Sealants
• Section 32 13 73 Concrete Paving Joint Sealants
This document is Copyright© 2013 by Tremco, Inc.
SECTION 32 13 73 – CONCRETE PAVING JOINT SEALANTS
PART 1 -  GENERAL

1.1 SUMMARY

A. Section includes cold-applied concrete paving joint sealants.

1.2 RELATED REQUIREMENTS
Specifier: If retaining this optional Related Requirements Article, edit to include only those sections included in project manual.

1. Section 07 18 00 "Traffic Coatings" for traffic joint sealants applied as part of a traffic coating application.

2. Section 07 92 00 "Joint Sealants" for non-traffic and traffic elastomeric joint sealants for applications other than those specified in this section.

3. Section 32 13 16 "Asphalt Paving" for formation of joints between concrete and asphalt pavement.

1.3 REFERENCES
Specifier: If retaining this optional References Article, edit to include only those references cited in the edited section.

A. References, General:  Versions of the following cited standards current as of the date of issue of the project apply to the Work of this Section.

B. ASTM International (ASTM): www.astm.org: 
1. ASTM C 661 - Standard Test Method for Indentation Hardness of Elastomeric Type Sealants by Means of a Durometer.
2. ASTM C 719 - Standard Test Method for Adhesion and Cohesion of Elastomeric Joint Sealants Under Cyclic Movement (Hockman Cycle).

3. ASTM C 794 - Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants

4. ASTM C 920 - Specification for Elastomeric Joint Sealants.

5. ASTM C 1193 - Guide for Use of Joint Sealants.

6. ASTM C 1247 - Standard Test Method for Durability of Sealants Exposed to Continuous Immersion in Liquids.

7. ASTM C 1330 - Cylindrical Sealant Backing for Use with Cold Liquid Applied Sealants.
8. ASTM D 412 - Test Methods for Vulcanized Rubber and Thermoplastic Elastomers—Tension.
9. ASTM D 624 - Test Method for Tear Strength of Conventional Vulcanized Rubber and Thermoplastic Elastomers.
10. ASTM D 5893/D 5893M - Standard Specification for Cold Applied, Single Component, Chemically Curing Silicone Joint Sealant for Portland Cement Concrete Pavements.

C. Sealant, Waterproofing, and Restoration Institute (SWRI): www.swrionline.org: 

1. SWRI Validation Program.

1.4 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate required profile for joint sealants with details of forming, tooling, and finishing concrete joints.

2. Coordinate installation of joint sealants with cleaning of joint sealant substrates and other operations that may impact installation or finished joint sealant work.

B. Preinstallation Conference: Conduct conference at Project Site.
1.5 ACTION SUBMITTALS

A. Product Data: For each type of paving joint sealant product specified, including:
1. Preparation instructions and recommendations.

2. Standard drawings illustrating manufacturer's recommended sealant joint profiles and dimensions applicable to Project.

Specifier: Retain "Joint Sealant Schedule" paragraph when scope or complexity of project warrants preparation and review of schedule.

B. Paving Joint Sealant Schedule: Indicate paving joint sealant location, joint profile type, joint sealant type, manufacturer and product name, and color, for each application. Utilize joint sealant designations included in this Section.

C. Samples for Color Selection: For each joint sealant type.

D. Samples for Verification: For each exposed joint sealant product, for each color selected.

1.6 INFORMATIONAL SUBMITTALS

A. Qualification Data: For manufacturer and qualified applicator.

B. Sealant, Waterproofing, and Restoration Institute (SWRI) Validation Certificate: For each sealant specified to be validated by SWRI's Sealant Validation Program.

C. Preconstruction field-adhesion test reports.

D. Field quality control adhesion test reports.

E. Warranty:  Sample of unexecuted manufacturer and installer special warranties.

1.7 QUALITY ASSURANCE

A. Manufacturer: Company specializing in manufacturing products specified in this section with minimum ten years documented experience with record of successful product in-service use.

1. Single Source Responsibility: Provide paving joint sealants by a single manufacturer responsible for testing of Project substrates to verify compatibility and adhesion of joint sealants.

B. Installer Qualifications: A firm with minimum [three] years of experience installation of specified products in successful use on similar projects, including a full-time on-site supervisor with a minimum of [three] years of experience installing similar work, able to communicate verbally with a contractor, [architect,] and employees.
C. Preconstruction Field-Adhesion Testing: Prior to installing joint sealants, field test adhesion to joint substrates using ASTM C 1193 Method A. Verify adhesion is adequate. Modify joint preparation recommendations for failed joints and re-test. Submit written test report.

Specifier: Retain "Mockups" paragraph if scope or complexity of Project warrant additional expense.

D. Mockups: Provide joint sealant application within mockups required in other sections identical to specified joint sealants and installation methods, installed by Project personnel.

1.8 DELIVERY, STORAGE AND HANDLING

A. Accept materials on site in manufacturer's unopened original packaging.

B. Store primers and sealants in dry location with ambient temperature range of 60 to 80 deg. F (15 to 27 deg. C).

1.9 ENVIRONMENTAL REQUIREMENTS

A. Do not install joint sealants during inclement weather or when such conditions are expected. Allow wet surfaces to dry.

1. Do not install primers or sealants when atmospheric temperatures or joint surface temperatures are less than 40 deg. F (4 deg. C).

2. Do not install sealant when temperature is less than 5 deg F (3 deg C) below dew point.

1.10 SCHEDULING

A. Schedule work so waterproofing, water repellents, and preservative finishes are installed after sealants, unless sealant manufacturer approves otherwise in writing. 
B. Ensure sealants are cured before concealing behind other materials.

1.11 WARRANTY

A. Special Manufacturer's Warranty: Manufacturer's standard form in which joint sealant manufacturer agrees to furnish joint sealants to repair or replace those that demonstrate deterioration, adhesive or cohesive failure, or penetration of water under normal use in joint applications approved by manufacturer, within warranty period specified.

1. Warranty Period for Silicone Sealants: [Five] years date of Substantial Completion.

Specifier: Coordinate Installer's warranty provisions with requirements for Contractor's period for correction of work, which is frequently extended from one year to two or more years for components of the exterior weather envelope.
B. Special Installer's Warranty: Original statement on Installer's letterhead in which Installer agrees to repair or replace joint sealants that demonstrate deterioration, adhesive or cohesive failure, or penetration of water within warranty period specified.
1. Warranty Period: [Two] years from date of Substantial Completion.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS
Specifier: Retain option for substitutions below and edit if required for project.
A. Basis-of-Design Products: Provide joint sealant products manufactured by Tremco, Inc., Commercial Sealants and Waterproofing Division, An RPM Company, Beachwood OH; (866) 321-6357; email: techresources@tremcoinc.com; www.tremcosealants.com, [or comparable products of other manufacturer approved by Architect in accordance with Instructions to Bidders and Division 01 General Requirements].

2.2 MATERIALS, GENERAL

A. VOC Content: Comply with requirements of authorities having jurisdiction.
B. Compatibility:  Provide joint sealants and accessory materials that are compatible with one another, and with adjacent materials, as demonstrated by sealant manufacturer using ASTM C 1087 testing and related experience.

C. Joint Sealant Standard:  Comply with ASTM C 920 and other specified requirements for each joint sealant.

Specifier:  ASTM C 920 Joint Sealant Use Types, Grades, Classes, and Uses that are used in reference specifications below are as follows:

Type S:  Single component

Type M:  Multiple components
Grade NS:  Non-sag

Grade P:  Pourable
Class XX: Movement capability, percent

Class XX/YY:  Movement capability, percent, expansion/contraction

Exposure Use NT:  Non-traffic

Exposure Use TT:  Traffic

2.3 COLD-APPLIED SILICONE PAVING JOINT SEALANTS
Specifier:  Spectrem 900SL is a low modulus, high performance, one-part, gun grade, self-leveling silicone parking structure and highway joint sealant. It has exceptional physical properties making it ideal for sealing dynamically moving horizontal joint applications. Spectrem 900SL is formulated for highway, airport, bridge joints, and parking structures where high movement occurs. It be used in joints designed in accordance with accepted highway engineering practice. Spectrem 900SL joints should be no thicker than 1/2 inch (12.7 mm) and no thinner than 1/4 inch (6.4 mm). Sealant accepts +100/-50 percent of installed width; however, Tremco recommends joint movement design ±25 percent movement. Sealant surface should be recessed 3/8 to 1/2 inch below pavement surface. 

A. Single-Component, Self-Leveling, Silicone Joint Sealant [PJS#__]:  ASTM D 5893/D 5893M, Type SL; ASTM C 920, Type SL, Class 100/50, Use T; jet fuel resistant; gun-grade.

1. Basis of Design Product:  Tremco, Inc., Spectrem 900SL.

2. Skin-over time 77°F, 55% RH: 30-80 min

3. Elongation: 1000%

4. Adhesion to concrete minimum elongation: +600%

5. Volatile Organic Compound (VOC) Content:  1 g/L maximum.

6. Color:  [Limestone] [Dark gray].

Specifier:  Spectrem 800 is a low modulus, high performance, one-part, gun-grade, silicone parking structure and highway joint sealant. It has exceptional physical properties making it ideal for sealing dynamically moving horizontal and vertical joint applications. Spectrem 800 is formulated for highway, airport, bridge joints, and parking structures where high movement occurs. It may be used in joints designed in accordance with accepted highway engineering practice. Spectrem 800 joints should be no thicker than 1/2 inch (12.7 mm) and no thinner than 1/4 inch (6.4 mm). Sealant accepts +100/-50 percent of installed width; however, Tremco recommends joint movement design ±25 percent movement. Sealant surface should be recessed 3/8 to 1/2 inch below pavement surface. 
B. Single-Component, Self-Leveling, Silicone Joint Sealant [PJS#__]:  ASTM D 5893/D 5893M, Type NS; ASTM C 920, Type S, Grade NS, Class 100/50, Use T; gun-grade.
1. Basis of Design Product:  Tremco, Inc., Spectrem 800.

2. Skin-over time 77°F, 55% RH: 30-60 min

3. Elongation: 1000%

4. Adhesion to concrete minimum elongation: +500%

5. Hardness, ASTM C 661:  15 durometer Shore A, minimum.

6. Volatile Organic Compound (VOC) Content:  1 g/L maximum.

7. Color:  [Limestone] [Dark gray].

2.4 COLD-APPLIED URETHANE PAVING JOINT SEALANTS

Specifier: Tremco Vulkem 445SSL is a two-part, moisture-curing, low-modulus polyurethane sealant with a tintable base and an array of 70 standard colors. It provides exceptional wear and tear resistance required in high traffic areas. Vulkem 445 SSL is a traffic rated, pourable, semi-self-leveling sealant with exceptional primerless adhesion and movement capability. It is suitable for continuous immersion in non-chlorinated water and can be applied to damp and green concrete. The technology in Vulkem 445 SSL provides the sealant with greater UV resistance and will not out-gas. Vulkem 445 SSL is formulated for use in expansion joints in sidewalks, swimming pool decks, plazas, floors and any other horizontal surface with slopes up to 6 percent (e.g. 1 in. rise for every 16 in. run).

A. Immersible, Multiple-Component, Pourable, Traffic Grade Polyurethane Joint Sealant [PJS#__]: ASTM C 920, Type M, Grade P, Class 35, Use T and I; jet fuel resistant.

1. Basis of Design Product: Tremco, Inc., Vulkem 445SSL.

2. Tensile Strength, ASTM D 412:  250 psi (1.7 MPa), at 100 percent elongation.

3. Tear Strength, ASTM D 412:  35 pli (6.1 kN/m).

4. Adhesion to Concrete, After Water, ASTM C 794:  28 pli (4.4 kN/m)
5. Hardness, ASTM C 661:  40 durometer Shore A, minimum.

6. Accelerated Weathering, ASTM C 793:  Pass.

7. Volatile Organic Compound (VOC) Content: 106 g/L maximum.

8. Color:  As selected by Architect from manufacturer's standard line of 70 colors

Specifier: Tremco Vulkem 45 SSL is a one-part, moisture-curing, low-modulus polyurethane sealant. It provides exceptional wear and tear resistance required in high traffic areas. Vulkem 45 SSL is a traffic rated, pourable, semi-self-leveling sealant with exceptional primerless adhesion and movement capability. It is suitable for continuous immersion in non-chlorinated water and can be applied to damp and green concrete. The technology in Vulkem 45 SSL provides the sealant with greater UV resistance and will not out-gas. Vulkem 45 SSL is formulated for use in expansion joints in sidewalks, swimming pool decks, plazas, floors and any other horizontal surface with slopes up to 6 percent (e.g. 1 in. rise for every 16 in. run). It is certified by Tremco for application in airfield paving.

B. Immersible, Single-Component, Pourable, Traffic Grade Polyurethane Joint Sealant [PJS#__]: ASTM C 920, Type S, Grade P, Class 100/50, Use T and I; jet fuel resistant.

1. Basis of Design Product: Tremco, Inc., Vulkem 45SSL.

2. Tensile Strength, ASTM D 412:  250 psi (1.7 MPa), at 100 percent elongation.

3. Tear Strength, ASTM D 412:  35 pli (6.1 kN/m).

4. Adhesion to Concrete, After Water, ASTM C 794:  28 pli (4.4 kN/m)
5. Hardness, ASTM C 661:  40 durometer Shore A, minimum.

6. Accelerated Weathering, ASTM C 793:  Pass.

7. Volatile Organic Compound (VOC) Content: 110 g/L maximum.

8. Color:  As selected by Architect from manufacturer's standard line.

2.5 JOINT SEALANT ACCESSORIES
A. Cylindrical Sealant Backing:  ASTM D 5249, type as recommended by sealant manufacturer for application.
B. Backer Strips:  ASTM D 5249; Type 2, compatible with joint sealant and adjacent materials and recommended by sealant manufacturer.
C. Joint Substrate Primers:  Substrate primer recommended by sealant manufacturer for application.

D. Masking tape:  Non-staining, non-absorbent tape product compatible with joint sealants and adjacent joint surfaces.

PART 3 -  EXECUTION

3.1 EXAMINATION

A. Examine paving joint profiles and surfaces to determine if work is ready to receive joint sealants. Verify joint dimensions are adequate for development of sealant movement capability. Verify joint surfaces are clean, dry, and adequately cured. Proceed with joint sealant work once conditions meet sealant manufacturer's written recommendations.

3.2 PREPARATION

A. Paving Joint Surface Cleaning:  Clean joints prior to installing joint sealants using materials and methods recommended by sealant manufacturer. Comply with ASTM C 1193.
1. Remove curing compounds, laitance, form-release agents, dust, and other contaminants.

2. Clean nonporous and porous surfaces utilizing chemical cleaners acceptable to sealant manufacturer.

3. Protect elements surrounding the Work of this section from damage or disfiguration. Apply masking tape to adjacent surfaces when required to prevent damage to finishes from sealant installation.

3.3 SEALANT APPLICATION
A. Sealant and Primer Installation Standard:  Comply with ASTM C 1193 and manufacturer's written instructions.

B. Paving Joint Backing:  Select joint backing materials to support joint sealants in configuration recommended by sealant manufacturer and as compatible with sealant and adjacent materials. Install backing material at depth required to produce profile of joint sealant allowing optimal sealant movement.

Specifier:  Joints must be sized and detailed to allow for the recommended width/depth ratio of the sealed joint based on anticipated joint movement and construction tolerances. Design joint to minimum of 4 times anticipated movement to accommodate construction tolerances and expected movement based on coefficient of thermal expansion. 

1. Install joint backing to maintain the following joint ratios:

a. Joints up to 1/2 inch (13 mm) wide:  1:1 width to depth ratio.

b. Joints greater than 1/2 inch (13 mm) wide:  2:1 width to depth ratio; maximum 1/2 inch (13 mm) joint depth.

C. Masking:  Mask adjacent surfaces to prevent staining or damage by contact with sealant or primer.

D. Joint Priming:  Prime joint substrates when recommended by sealant manufacturer or when indicated by preconstruction testing or experience. Apply recommended primer using sealant manufacturer's recommended application techniques.

E. Paving Joint Sealant Application:  Install sealants using methods recommended by sealant manufacturer, in depths recommended for application. Apply in continuous operation from bottom to top of joint vertically and horizontally in a single direction. Apply using adequate pressure to fill and seal joint width. Install sealant free of air pockets, foreign embedded matter, ridges, and sags.
F. Tooling of Non-Sag Sealants: Tool sealants recommended for tooling by manufacturer immediately with appropriately shaped tool to force sealants against joint backing and joint substrates, eliminating voids and ensuring full contact.

1. Tool exposed joint surface concave using tooling agents approved by sealant manufacturer for application.

G. Cleaning:  Remove excess sealant using materials and methods approved by sealant manufacturer that will not damage joint substrate materials. 
1. Remove masking tape immediately after tooling joint without disturbing seal.

2. Remove excess sealant from surfaces while still uncured.

3.4 FIELD QUALITY CONTROL

A. Manufacturer's Field Services:  Retain manufacturer's technical representative to observe sealant mockup installation, perform field pre-construction testing, and to issue reports of observations.
B. Field-Adhesion Testing:  Perform adhesion tests in accordance with manufacturer’s instructions and with ASTM C 1193, Method A.

1. Perform [5] tests for the first [1000 feet (300 m)] of joint length for each kind of sealant and joint substrate, and one test for each [1000 feet (300 m)] of joint length thereafter or 1 test per each floor per building elevation, minimum.

2. For sealant applied between dissimilar materials, test both sides of joint.

C. Remove sealants failing adhesion test, clean substrates, reapply sealants, and re-test. Test adjacent sealants to failed sealants.

D. Submit report of field adhesion testing indicating tests, locations, dates, results, and remedial actions taken.
END OF SECTION
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