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Sheet Membrane Air and Vapour Seal

	Refer to “Green Building Notes” page for additional guidance for projects following a sustainable rating system.

Revise Green Building requirements if the Province has determined that the work of this Contract is not to attain a sustainable rating system certification.


Use this Section to specify flexible sheet membranes designed, when adequately supported, to function as the air and vapour seal component of building envelope assemblies.  The products specified in this Section are intended to be continuously adhered to wall substrates, and if applicable, to deck substrates of insulated sloped roofs, on warm side of insulation.  This Section includes requirements for membranes over joints, connections to windows and other wall elements and for transitions to roofing membranes.

This Section does not specify the air and vapour seal component of near-flat roofing assemblies.
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Green Building Notes:

If the project is not designated to use a sustainable rating system it is still be prudent to leave in relevant green building requirements as part of an effort towards sustainability.

Review and incorporate requirements from the following documents into the project:

Section 1.0 “Sustainability” and “Appendix G – Green Building Standards” of the “Technical Design Requirements for Alberta Infrastructure Facilities”

http://www.infrastructure.alberta.ca/doctype486/TechDesignRequirements.pdf 

LEED Specific Documents (if required):

LEED Project Delivery Process Manual 

http://www.infrastructure.alberta.ca/Content/docType486/Production/LEED_PD_Manual.pdf 

LEED Project Delivery Process Manual – Appendices

http://www.infrastructure.alberta.ca/Content/docType486/Production/LEED_PD_Appendices.pdf 

All documents can be found on Infrastructure’s Technical Resource Centre, Guidelines and Standards page:   http://www.infrastructure.alberta.ca/992.htm
PERFORMANCE OF MEMBRANE MATERIALS 

Sheet membranes bridging joints, including laps crossing joints, and joints between wall assemblies and other wall elements, e.g. windows, must perform over the full range of movement anticipated.  Membranes bridging joints must adequately resist air pressure differentials caused by wind loads, mechanical systems, and stack effect.  

Membrane performance requirements specified in this Section are based on laboratory test results published by manufacturers and are used because there are no other test methods which are currently universally accepted by the manufacturers.

DESIGN REQUIREMENTS

Depending on structural design and construction sequencing, membranes at joints designed to allow for structural deflection will not normally be subject to significant tensile forces.  These joints have a tendency to narrow, rather than widen, after membrane installation.

Design and detail membranes where joints are expected to move in excess of specified elongation performance.  One approach may be to increase the width of unadhered membrane spanning across joints, utilizing a bondbreaker.  Relatively easy maintenance access should be provided to joints for which performance is questionable.

Do not design or specify looped membrane at joints.  Experience has shown this to be ineffective.  Looped membranes at horizontal joints may collect and hold water, increasing the potential for leakage.

1.
General

1.1
INTENT

.1
Provide flexible sheet membrane:

.1
continuously adhered to wall substrates, bridging joints and gaps,

.2
[continuously adhered to deck substrates of sloped roofs, bridging joints and gaps,]

.3
[sealed to vapour retarders in built-up roofing assemblies,] 

.4
installed to permit an effective seal at window frames, door frames, and other components fitted into openings in building envelope, and,

.5
sealed to pipes, ducts, conduits, masonry connectors and other items penetrating the building envelope.

.2
The intent is to provide a continuous barrier to air movement and an effective barrier to water vapour transmission through the building envelope.

1.2
RELATED Work Specified in Other SECTIONS

.1
[LEED Submittal Forms
Section 01 32 16.]
.2
[LEED Requirements
Section 01 35 18.]
.3
[Environmental Procedures
Section 01 35 20.]
.4
Waste Management and Disposal
Section 01 74 19.
.5
[Wall mock‑up including work of this Section:
Division 01.]

.6
Unit Masonry:
Section 04 20 00.

.7
Sheet Membrane Waterproofing:
Section 07 13 00.

.8
Rigid Board Insulation:
Section 07 21 13.

.9
Air and vapour seal for roofing:
Section [            ].

.10
Sealants:
Section 07 92 00.

.11
Hollow Metal Frames:
Section 08 12 13.

.12
Aluminum Entrances and Storefronts:
Section 08 41 13.

.13
Aluminum Windows:
Section 08 51 13.

.14
Glazed Curtain Walls:
Section [            ].

.15
Stucco:
Section 09 24 23.

.16
Mechanical louvres:
Section [            ].

1.3
reference Documents
SPEC NOTE: Edit this article to include only standards referenced within the edited version of this Section, including LEED requirements and sustainable practices.
SPEC NOTE: Latest versions of the following standards to be used
.1
American Society for Testing and Materials (ASTM):

	.1
	ASTM D412-16
	Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers-Tension

	.2
	ASTM D903-98 (2010)
	Standard Test Method for Peel or Stripping Strength of Adhesive Bonds

	.3
	ASTM E96/E96M-16
	Standard Test Methods for Water Vapor Transmission of Materials


.2
Canada Green Building Council (CaGBC):

	.1
	LEED Canada 2009 Rating System
	LEED Canada for New Construction and Major Renovations.  LEED Canada for Core and Shell Development. Website: www.cagbc.org]


.3
Canadian General Standards Board (CGSB):

	.1
	CGSB 37-GP-56M
	Membrane, Modified, Bituminous, Prefabricated, and Reinforced for Roofing


1.4
Administrative Requirements

.1
Coordination:

.1
Select products to be compatible with adjoining membranes previously installed under related Sections.

.2
Select products from a single manufacturer, or products which are compatible, from different manufacturers.

.2
Sequencing and Scheduling:

.1
If climatic conditions may result in condensation between membranes and substrates, schedule installation of insulation to immediately follow installation of membranes.

.2
Install membranes over joints and gaps before installing membranes over adjacent substrates.

.3
Install membrane on sloped roofs after installation of membrane on walls, to provide a lap over wall membrane. 

.4
Unless membrane will be adhered directly to window frames or other components fitted into openings, install membrane before installation of such components.

.5
Provide reasonable notice to the Province to allow inspection of completed installation prior to concealing work of this Section.
SPEC NOTE:  For projects of significant size or complexity and requiring special attention to building envelope performance, consider specifying mock-up of entire wall system in modified Section 01 45 00 ‑ Quality Control, or creating new Section 01 43 39 ‑ Mock-ups. 

1.5
SUBMITTALS

.1
Comply with requirements of Division 01.

.2
Product Data:

.1
Submit manufacturer's printed product literature, specifications and data sheet in accordance with Section 01 33 00 - Submittal Procedures.

.2
Submit product data illustrating membranes and accessory materials and indicating compliance with specified requirements.

.3
Submit statement from manufacturer(s), indicating products supplied under this Section are compatible with one another and with products previously installed under the work of related Sections.

.3
Samples:

.1
Provide duplicate 200 mm x 200 mm samples of membrane adhered to all project substrates, including adjoining membranes specified in other Sections.

SPEC NOTE:  Use below paragraph for LEED projects when submittals are required.

.4
Sustainable Design Submittals:

.1
LEED Submittals: Co-ordinate submittals requirements in accordance with Section 01 35 18 - LEED Requirements.

SPEC NOTE:  Delete submittal item if project is not to attain LEED certification or if Credit MR 4 is not being sought.
.2
LEED Submittals: submit LEED submittal forms for Credit MR 4 in accordance with Section 01 32 16 LEED Submittal Forms and Section 01 35 18 LEED Requirements and the following

.1
Recycled Content:  provide listing of products incorporating recycled content.  Include details of percentages of post-consumer and pre-consumer recycled content for materials and products.  Indicate material and product costs.
SPEC NOTE: Delete LEED submittal item if project is not to attain LEED certification or if Credit MR 5 is not being sought.

.3
LEED Submittals: submit LEED submittal forms for Credit MR 5 in accordance with Section 01 32 16 LEED Submittal Forms and Section 01 35 18 LEED Requirements and the following:

.1
Regional Materials: provide evidence that project incorporates required percentage [20] [30] % of regional materials/products, showing their cost, distances from extraction to manufacture and manufacture to project site, and total cost of materials for project.
1.6
quality assurance

.1
Inspection Agencies:

SPEC NOTE:  Include this article for large or complex projects, where Alberta Infrastructure has committed to pay for inspection services.

.1
The Province will engage and pay for inspection services.  This inspection is not intended to replace or limit, in any way, Contractor's quality control procedures.

.2
Provide reasonable notice to the Province to allow for inspection of each stage of the work of this Section.
.2
Mock-ups

SPEC NOTE:  Include this article for all projects.

.1
Prior to installation of system, provide minimum 2.4 m x 2.4 m site mock-up showing methods of attachment, terminations at wall openings and penetrations, reveals, custom shapes, flashings, joints, colours and textures required.

.2
Approved mock-up will establish a minimum standard. Mock-up may [not] be incorporated into finished work of this Section.  Retain and maintain mock-up for reference during construction.  Promptly remove rejected mock-ups from site.

.3
Installer

.1
Use an installation company that is acceptable to the manufacturer, using workers who are trained and approved by the membrane manufacturer having experience with projects of similar complexity and area.

1.7
DELIVERY, storage, and handling

.1
Delivery and Acceptance Requirements:

.1
Deliver and store materials, undamaged in original wrappings, in a suitable environment.

.2
Storage and Handling Requirements:

.1
Provide adequate protection of materials and work of this section from damage by weather and other causes.
.3
Waste Management and Disposal:

.1
Separate waste materials for [reuse] [and] [recycling] in accordance with Section 01 74 19 - Management and Disposal

1.8
SITE CONDITIONS

.1
Apply materials under environmental conditions recommended by manufacturer.

.2
Ensure substrates temperatures and ambient air temperatures are within range recommended by membrane manufacturer.  Provide hoarding and temporary heating if required.

1.9

WARRANTY
.1
Manufacturer’s Warranty: Submit manufacturer’s warranty stating that air and vapour membranes and accessories are free of defects and are manufactured to meet manufacturer’s published physical properties and material specifications are of the date of product delivery.

.2
Installer’s Warranty: Submit installers warranty stating that air and vapour membranes and accessories are installed in accordance with manufacturer’s recommendations and that membrane, transitions and through-wall flashing membranes, primers, mastics, adhesives and sealants are sourced from one manufacturer.
2.
Products

SPEC NOTE:  Ensure terminology used to identify membranes on drawings is the same as used in this Section.

2.1
SHEET MEMBRANE

.1
Material:  styrene-butadiene-styrene (SBS) modified bitumen, premanufactured sheet, with manufacturer's standard reinforcement, compatible with substrates and adjoining membranes, and specifically designed for air and vapour seal application.

.2
Method of Adhesion:  self-adhering [, torch-applied, or combination self-adhering/torch-applied].

SPEC NOTE:  Do not specify torch application if it may present an unacceptable fire hazard on this project.

.3
Performance Requirements:

	Attribute


	Criterion
	Test Method

	Tensile & lap joint strength,


machine & cross-direction
	Min. 17 N/cm


	CGSB 37-​GP-​56M

	Elongation at break,


machine & cross-direction
	Min. 4%
	ASTM D412​

(Die C)



	Peel adhesion of


self-adhering membranes
	Min. 8 N/cm
	ASTM D903


	Flexibility, low temperature
	Pass
	CGSB​ 37​-GP-​56M



	Crack bridging capability
	No evidence of 

cracking or

splitting


	CGSB ​37-​GP-​56M

	Water vapour permeance
	Maximum

15 ng/(Pa)(m2)(s)


	ASTM E96​/E96M,

water method


2.2
JOINT MEMBRANE

.1
Material, Method of Adhesion, and Performance:  same as Sheet Membrane, except elongation at break, in machine and cross-direction, shall be minimum 50%.

SPEC NOTE:  Several manufacturers make membranes which qualify as both sheet and joint membranes.

2.3
TRANSITION MEMBRANE

SPEC NOTE:  Specify this article and related installation article if construction sequence may require hot asphalt application over work of this Section.

.1
Material, Method of Adhesion, and Performance:  same as Sheet Membrane, except internally reinforced, and minimum thickness 2.5 mm.

2.4
ACCESSORY MATERIALS

SPEC NOTE:  For self-adhesive type membranes specify water-based primer when possible to follow sustainable building practices. 

.1
Primers, Surface Conditioners and Mastic: [proprietary to self-adhesive membrane product and water-based] [as recommended by membrane manufacturer], compatible with substrates, including, but not limited to, the following:

.1
Metal substrates.

.2
Concrete which may contain form release agents.

.3
Wood substrates to which preservative or fire retardant treatment has been applied.

3.
Execution

3.1
EXAMINATION AND PREPARATION

.1
Verify substrate conditions are acceptable before starting installation of membranes.

.2
Prepare substrate surfaces in accordance with membrane manufacturer's printed recommendations.

.3
Apply primer to substrates to receive membranes, in accordance with manufacturer's recommendations.

3.2
INSTALLATION, GENERALLY

.1
Install membranes in accordance with membrane manufacturer's recommendations, and to ensure continuity of air and vapour seal.  Neatly trim membrane terminations.

.2
Lap horizontal membrane joints to shed water to exterior.

.3
Install Sheet Membrane over Joint Membrane installed over joints and gaps.

SPEC NOTE:  Delete following clause if torch application is not specified in Part 2.

.4
Do not use torch-application method near components whose finishes might be damaged or disfigured by heat or flame.

.5
The following are unacceptable:

.1
Fishmouths and folds.

.2
Blisters and bulges.

.3
Insufficient overlaps.

.4
Inadequate adhesion.

.5
Punctures, tears, cuts.

.6
Other similar defects.

3.3
INSTALLATION OVER JOINTS AND GAPS

.1
Install Joint Membrane, minimum 200 mm wide, centered over joints and gaps.

.2
Lap ends of Joint Membranes minimum 150 mm.

.3
Do not loop Joint Membranes into joints. 

3.4
INSTALLATION ON WALLS

.1
Install Sheet Membrane on walls.

3.5
INSTALLATION ON SLOPED ROOFS

.1
Install Sheet Membrane on sloped roofs.

3.6
INSTALLATION AT TRANSITIONS TO BUILT-UP ROOFING

SPEC NOTE:  Specify this article if construction sequence may require hot asphalt application over work of this Section.

.1
Install Transition Membrane at transitions to built-up roofing.

.2
Lap Transition Membrane minimum 200 mm over roofing vapour retarder and over Sheet Membrane on walls.

3.7
INSTALLATION AT PENETRATIONS

.1
Cut membrane to ensure it is installed tight to penetrations.

.2
Provide flanged membrane collar around mechanical and electrical penetrations.  Flange shall be at plane of surrounding membrane.

.3
Apply mastic where membrane has been cut to fit around penetrations.

3.8
site quality control
.1
Allow access for inspection and testing of installed air and vapour membranes, and repair of deficiencies before placement of insulation materials.

.2
Site Testing and Inspection: Inspection and testing fees will be paid by the Province in accordance with Section 01 45 00; notify Consultant a minimum of five (5) days in advance of when assemblies will be ready for inspection and testing and as follows:

.1
Building envelope inspector will arrange for a pre-installation meeting attended by the Consultant, the Province, Contractor, Subcontractor, manufacturer’s technical personnel and other subcontractors affected by the work of this Section.


.2
Consultant will make a visual inspection only.

.3
Cooperate with building envelope inspector; repair or replace air and vapour membrane systems as directed by inspector.

.3
Manufacturer’s Site Services: Arrange for air and vapour membrane manufacturer’s technical personnel to review building envelope during installation as follows:


.1
Provide training and supervision of personnel who will install membrane systems.

.2
Provide frequent visits during the progress of the work to assure quality and competence of membrane installation in accordance with manufacturer’s instructions.

.3
Verify surface conditions prior to installation.

.4
Verify that workmanship requirements are met during installation and to provide technical assistance and installation guidance as necessary to ensure a complete and continuous membrane assembly.

.5
Verify that installation meets requirements of manufacturer’s warranty after completion of membrane system.

.6
Submit written report of site activities, directions for correction of installed membranes, detailing and any special installation requirements resulting from site conditions different that manufacturer’s standard details.


.4
Post Construction Testing:

.1
The Province reserves the right to engage a testing firm to perform air and vapour retarder testing to confirm performance of installed membranes and insulation systems in accordance with Section 01 45 00; testing will be performed when the building mechanical systems are balanced and operating; when building is occupied and climatic conditions are suitable for infrared thermographic scan of the building.

.5
Non-Conforming Work: Repair or replace non-conforming work at no additional expense to the Project.


END OF SECTION
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