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SECTION 07 92 42


Dow Corning®  995 SILICONE STRUCTURAL GLAZING SEALANT

*****  This product guide can be used to specify Dow Corning®  995 Silicone Structural Glazing Sealant, a one-component, neutral-cure, high-tensile-strength elastomeric silicone sealant and adhesive for structural bonding of glass, metal, and other building components. This narrow scope product specification can be inserted into SECTION 08 88 10 - STRUCTURAL SILICONE GLAZING; SECTION 07 92 00 - JOINT SEALANTS; or SECTION 07 01 91 - JOINT SEALANT RENOVATION. The various paragraphs will need to be inserted in the appropriate locations in Part 1, 2, or 3 of those sections. It can also be used as a separate limited section focused specifically on application of Dow Corning®  995 Silicone Structural Glazing Sealant.  *****

PART 1 - GENERAL
1.1
SUMMARY
*****   Structural silicone glazing joints must be calculated, designed, and detailed by a qualified structural design professional. Design can be performed by Architect, Architect’s structural consultant, or other design professional. In all instances, the design and drawing details must be reviewed and approved by Dow Corning Corporation for the sealants to be warranted. Edit the following paragraph to reflect scope of project.  *****


A.
Section covers supply and installation of one-component, neutral-cure, high-tensile-strength elastomeric silicone sealant and adhesive for structural bonding glass, metal, and other building components including [structural engineering and detailing of] [review and verification of] structural silicone glazing joint design.



B.
Related sections:

*****  List other specification sections dealing with work directly related to this section such as the following.  *****




1.
Section 08 40 00 - Entrances, Storefronts, and Curtain Walls:  [Aluminum] [Stainless steel] [Metal] framing to support glass panels.




2.
Section 08 80 00 - Glazing:  [Insulating] [Monolithic] glass panels to be installed as part of this Section.
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REFERENCES


A.
American Society of Civil Engineers (ASCE):  ASCE 7 -  Minimum Design Loads for Buildings and Other Structures.



B.
American Society for Testing and Materials (ASTM):




1.
ASTM C719 - Standard Test Method for Adhesion and Cohesion of Elastomeric Joint Sealants Under Cyclic Movement (Hockman Cycle).




2.
ASTM C794 - Standard Test Method for Adhesion-in-Peel of Elastomeric Joint Sealants.




3.
ASTM C920 - Elastomeric Joint Sealants.




4.
ASTM C1135 - Standard Test Method for Determining Tensile Adhesion Properties of Structural Sealants.




5.
ASTM C1184 – Specification for Structural Silicone Sealant.




6.
ASTM C1193 - Standard Guide for Use of Joint Sealants.




7.
ASTM C1330 - Cylindrical Sealant Backing for Use with Cold Liquid Applied Sealants.




8.
ASTM D412 - Standard Test Method for Vulcanized Rubber and Thermoplastic Rubbers and Thermoplastic Elastomers - Tension.




9.
ASTM D624 - Standard Test Method for Tear Strength of Conventional Vulcanized Rubber and Thermoplastic Elastomers. 




10.
ASTM D2202 - Standard Test Method for Slump of Sealants.




11.
ASTM D2240 - Rubber Property Durometer Hardness.




12.
ASTM E330 - Structural Performance of Exterior Windows, Curtain Walls, and Doors by Uniform Static Air Pressure Difference.




13.  ASTM C1401 – Guide for Structural Sealant Glazing
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International Code Council (ICC):  ICC IBC - International Building Code.
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DEFINITIONS


A.
Structural bite: Minimum width or contact surface of structural silicone sealant on both glass panel and support frame. (ASTM C1401)



B.
Glueline thickness: Width of installed structural silicone sealant. (ASTM C1401)

1.4

seq level1 \h \r0 

seq level2 \h \r0 
PERFORMANCE CRITERIA


A.
Installed structural silicone glazing shall withstand these loads without breakage, loss, failure of seals, product deterioration, and other defects.

 


1.
Dead and live loads: Determined by ASCE 7 and calculated in accordance with applicable codes.




2.
Effects of applicable windload acting inward and outward normal to plane of wall in accordance with ASTM E330.




3.
Thermal loads and movement from ambient temperature range of [[120] [_____] degrees F.] [[49] [_____] degrees C.]




4.
Movement and deflection of structural support framing.




5.
Seismic loads: System shall be designed and installed to comply with applicable seismic requirements for Project location and Seismic Zone defined by ICC/IBC.
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Provide and install exterior sealants and other glazing accessories to resist water and air penetration.
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SUBMITTALS


A.
Provide in accordance with Section 01 33 00 - Submittal Procedures:




1.
Product data for silicone sealant, primer, joint backing, and other accessories.  Include material safety data sheets (MSDSs) and certifications showing compliance with specified standards.

*****  Edit the following to reflect responsible entity for structural sealant joint design.  *****



2.
Structural sealant joint design: [Provide calculations for structural bite, deadload support, glueline thickness, shear, and other parameters.]  [Affidavit that Drawings, Specifications, and design data provided by Architect have been reviewed and are approved as acceptable application of manufacturer’s structural silicone sealant and comply with manufacturer’s warranty requirements.]

  


3.
Shop drawings detailing sealant joints and indicating dimensions, materials, structural bite, glueline thickness, joint profile, and support framing.




4.
Manufacturer’s instructions for installation and field quality control testing.




5.
Copy of warranties specified in Paragraph 1.8 for review by Architect.
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PRODUCT HANDLING


A.
Deliver products in manufacturer’s original containers clearly labeled with product identification, date of manufacture, and shelf life.



B.
Store materials in clean, dry area at temperatures below [86 degrees F.] [30 degrees C.]



C.
Do not use sealants and primers after manufacturer’s stated shelf life.
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PROJECT CONDITIONS


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



B.
Optimum sealant application temperature: Between [50 and 90 degrees F.] [10 and 32 degrees C.]



C.
Do not install sealants when temperature is:




1.
[5 degrees F] [3 degrees C] below dew point.




2.
Above [122 degrees F.] [50 degrees C.]
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WARRANTY


A.
Provide under provisions of Section 01 78 00 - Closeout Submittals:  




1.
Installer’s [5] [_____]-year workmanship warranty.




2.
Manufacturer’s [20-year] material warranty for properly installed silicone sealant.

PART 2 - PRODUCTS
2.1
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ACCEPTABLE MANUFACTURERS


A.
Dow Corning Corporation, P.O. Box 994, Midland, MI 48686-0994; (800) 248-2481; www.dowcorning.com/construction.



B.
Requests to use equivalent products of other manufacturers shall be submitted in accordance with Section 01 63 00 - Product Substitution Procedures.
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SEALANT


A.
Type: One-component, high tensile strength, neutral-cure, elastomeric silicone sealant and adhesive for bonding glass, metal, and other building components; Dow Corning® 995 Silicone Structural Glazing Sealant, as manufactured by Dow Corning Corporation.



B.
Compliance: Sealant shall meet or exceed requirements of these standards:




1.
ASTM C920, Type S, Grade NS, Class 50, Use NT, G, and A.




2.
ASTM C1184, Type S, Use G, A, and O.




3.
SWRI Validation, Class 50.




4.
GSA CID A-A-272A - Sealing Compound: Silicone Rubber Base (For Caulking, Sealing, and Glazing in Buildings and Other Structures).




5.
GSA CID A-A-1556 -Sealing Compound Elastomeric Type, Single Component (For Caulking, Sealing, and Glazing in Buildings and Other Structures).




6.
Chinese Specification GB 16776.




7.
European Standards:





a.
EOTA ETAG 002.





b.
prEN 13022.
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Color: [Black] [Gray] [White].



D.
Shelf life: 18 months.



E.
Volatile organic compound (VOC) content: 30 grams/liter.



F.
Tack-free time at 50 percent relative humidity: 65 minutes.



G.
Working time: 10 to 20 minutes.



H.
Time to full adhesion: 14 to 21 days.



I.
Flow, sag, slump: [0.2 inch] [5.1 mm] maximum, tested in accordance with ASTM D2202.



J.
Cured sealant properties after 7 days at [77 degrees F] [25 degrees C] and 50 percent relative humidity:




1.
Hardness: 40-durometer hardness, Shore A, tested in accordance with ASTM D2240.




2.
Tensile strength: [350 psi] [2.41 MPa], tested in accordance with ASTM D412.




3.
Elongation: 525 percent, tested in accordance with ASTM D412.




4.
Tear strength, Die B: [49 ppi] [8.74 kg/cm], tested in accordance with ASTM D624.




5.
Peel strength:  [40 ppi] [7.14 kg/cm], tested in accordance with ASTM C794.




6.
Ultimate tension adhesion: [170 psi] [1.2 MPa], tested in accordance with ASTM C1135.
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Cured sealant properties after 21 days at [77 degrees F] [25 degrees C] and 50 percent relative humidity:




1.
Joint movement capability: Plus and minus 50 percent, tested in accordance with ASTM C719.




2.
Tensile strength at 25 percent elongation: [48 psi] [0.33 MPa], tested in accordance with ASTM C1135.




3.
Tensile strength at 50 percent elongation: [75 psi] [0.51 MPa], tested in accordance with ASTM C1135.




4.
Weathering after 4,500 hours, tested in accordance with ASTM C1135 using QUV Weatherometer:





a.
Tensile strength at 25 percent elongation: [50 psi] [0.34 MPa].





b.
Tensile strength at 50 percent elongation: [78 psi] [0.53 MPa].
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ACCESSORIES



A.
Substrate primer: As recommended for project conditions and provided by silicone sealant manufacturer.



B.
Sealant backing: Provide backing complying with ASTM C1330 [Type B non-absorbent, bi-cellular material with surface skin.] [Type O open-cell polyurethane.] [as recommended by sealant manufacturer.]




1.
Size: Greater than joint opening by 25 percent minimum.
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Bond breaker tape: Provide tape to prevent adhesion to joint fillers or joint surfaces at back of joint and allow sealant movement. 




1.
Type: Polyethylene or other plastic tape recommended by sealant manufacturer.
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Glazing setting blocks and spacers: Compatible with silicone sealant and recommended by sealant manufacturer.




1.
Acceptable materials: Silicone, Alcryn, polyurethane foam type, and vinyl extrusions.  




2.
EPDM, neoprene, Santoprene, Krayton, and other similar organic materials are not acceptable.




3.
Prior to installation, setting blocks and spacers shall be tested for compatibility.
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Masking tape: Non-staining, non-absorbent type compatible with silicone sealant and adjacent surfaces.

PART 3 - EXECUTION
3.1
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GENERAL
*****  Structural silicone glazing can be site or factory installed. There are two methods: two-sided and four-sided, depending on how many edges are adhered to metal support framing with sealant.  *****



A.
[Site] [Factory] install glass panels specified in Section 08 88 00 - Glazing to [aluminum] [stainless steel] [_____] curtainwall framing specified in Section 08 40 00 - Entrances, Storefronts, and Curtain Walls. Bond glass to metal support members with structural silicone sealant using [2-sided] [4-sided] method as detailed on drawings.



B.
To ensure compatibility and correct sizes, coordinate provision of glass, support framing, and sealants.



C.
Prepare substrates and apply silicone sealant in accordance with manufacturer’s instructions and reviewed shop drawings.



D.
Handle, store, and apply materials in compliance with applicable Environmental Protection Agency (EPA), Occupational Safety and Health Administration (OSHA), volatile organic compound (VOC), and other regulations and manufacturer’s material safety data sheets (MSDSs).



E.
Use structural silicone sealant only in applications recommended by manufacturer. Do not use sealant for:




1.
Below-grade applications.




2.
Surfaces to be immersed in water for prolonged time.




3.
Materials bleeding oils, plasticizers, and solvents.




4.
Surfaces to be painted.




5.
Surfaces subject to abrasion and abuse.




6.
Surfaces in direct contact with food.




7.
Medical and pharmaceutical applications. 
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Do not apply in totally confined spaces without ventilation for curing.



G.
Structural silicone joint design: Install sealant to meet these general requirements. Any variations shall be approved by sealant manufacturer.




1.
Glueline thickness: [1/4 inch] [6 mm] minimum.

  


2.
Structural bite: [1/4 inch] [6 mm] minimum and equal to or greater than glueline thickness.




3.
Bite-to-glueline ratio: Between 1:1 and 3:1.  




4.
Joint shall be designed to be filled with standard sealant application procedures.




5.
Avoid three-sided sealant adhesion by use of backer rod or bond breaker tape.
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PREPARATION


A.
Inspect substrates to receive silicone sealant. Ensure:




1.
Metal framing surfaces to receive glazing are flat and smooth without slots, serrations, and other irregularities.

*****  Due to graphite lubricant used in extrusion process, which affects adhesion, mill-finish aluminum is not an acceptable substrate for structural silicone sealant.  *****



2.
Verify aluminum framing has alodine, anodized, fluorocarbon paint, or polyester powder coat finish. Mill-finish aluminum is not an acceptable substrate for structural silicone sealant.




3.
Ensure surfaces are clean, dry, and free of frost, dust, dirt, grease, oil, mildew, and other contaminants which might affect adhesion.

*****  Typically, structural silicone sealants will not be applied to porous surfaces. If that is the intent, concrete, brick, and other porous surfaces can be abrasive cleaned followed by blasting with oil-free compressed air. Nonporous substrates must be cleaned as follows.  *****
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Clean nonporous substrates with two-cloth solvent wipe in accordance with ASTM C1193.




1.
Pour cleaning solvent onto a clean cloth. Wipe vigorously to remove contaminants.




2.
Immediately wipe cleaned area with separate cloth before solvent has evaporated.

*****  Depending on substrate and sealant, primers may or may not be required to promote sealant adhesion. Testing should be conducted to determine optimum adhesion and if primer is required. Contact Dow Corning Corporation for primer recommendations.  *****      
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Primer: Apply primer to substrates determined by adhesion test to require primer.



D.
Masking: Apply masking tape as required to protect adjacent surfaces, to ensure straight bead line, and facilitate cleaning.
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APPLICATION 


A.
Spacers and setting blocks: Install as indicated on drawings and reviewed shop drawings. Ensure joint openings and recesses are accurately sized.



B.
Sealant backing: Install without gaps, twisting, stretching, or puncturing backing material. Use gage to ensure uniform depth to achieve correct profile, coverage, and performance.



C.
Bond breaker: Install on backside of joint where backing is not feasible.



D.
Temporary glass support: Use temporary fasteners, clips, two-sided adhesive, and other means to retain glass panels while sealant is applied and allowed to cure.



E.
Sealant:




1.
Use sealant-dispensing equipment to push sealant bead into opening. Fill joint opening to full and proper configuration. Apply in continuous operation. Ensure sealant fills entire joint and firmly contacts all surfaces.




2.
Tooling: Before skinning or curing begins, tool sealant with metal spatula.





a.
Provide concave, smooth, uniform, sealant finish. Eliminate air pockets and ensure complete contact on both sides of joint opening.  





b.
Tool joints with one continuous stroke.





c.
Do not use water, soap, or alcohol to facilitate tooling.
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Complete horizontal joints prior to vertical joints. Lap vertical sealant over horizontal joints. 



G.
Cleaning: Remove masking tape and excess sealant.




1.
Uncured sealant: Within 10 minutes of application, remove uncured sealant with solvent-dampened cloth, wearing solvent-resistant gloves.  




2.
Completely cured sealant: Carefully cut or scrape away.
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Allow sealant to fully cure before adhesive is stressed. Use test specimens formed at time of sealant application to verify curing time. When cured, remove temporary glass supports.



I.
Ensure installed sealant is not painted as part of other construction operations.
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FIELD QUALITY CONTROL
*****  Edit this article to reflect type, size, and complexity of project.  *****



A.
Perform adhesion tests in accordance with manufacturer’s instructions and ASTM C1193, Method A, Field-Applied Sealant Joint Hand-Pull Tab.




1.
Perform [5] [_____] tests for first [1,000 linear feet] [300 meters] of applied silicone sealant and [1] [_____] test for each [1,000 feet] [300 meters] seal thereafter or perform 1 test per floor per building elevation minimum.




2.
For sealant applied between dissimilar materials, test both sides of joint.
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Sealants failing adhesion test shall be removed, substrates cleaned, sealants re-installed, and re-testing performed.



C.
Maintain test log and submit report to Architect indicating tests, locations, dates, results, and remedial actions.

END OF SECTION
______________________________________________________________________________
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