zCSA $367-12

STANDARDS

Air-, cable-, and frame-supported
membrane structures

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/CSA/172314394/CSA-S367?src=spdf

Legal Notice for Standards

Canadian Standards Association (CSA) standards are developed through a consensus standards development process approved by the
Standards Council of Canada. This process brings together volunteers representing varied viewpoints and interests to achieve consensus
and develop a standard. Although CSA administers the process and establishes rules to promote fairness in achieving consensus, it does
not independently test, evaluate, or verify the content of standards.

Disclaimer and exclusion of liability
This document is provided without any representations, warranties, or conditions of any kind, express or implied, including, without
limitation, implied warranties or conditions concerning this document’s fitness for a particular purpose or use, its merchantability, or its
non-infringement of any third party’s intellectual property rights. CSA does not warrant the accuracy, completeness, or currency of any
of the information published in this document. CSA makes no representations or warranties regarding this document’s compliance with
any applicable statute, rule, or regulation.

IN NO EVENT SHALL CSA, ITS VOLUNTEERS, MEMBERS, SUBSIDIARIES, OR AFFILIATED COMPANIES, OR THEIR EMPLOYEES,
DIRECTORS, OR OFFICERS, BE LIABLE FOR ANY DIRECT, INDIRECT, OR INCIDENTAL DAMAGES, INJURY, LOSS, COSTS, OR EXPENSES,
HOWSOEVER CAUSED, INCLUDING BUT NOT LIMITED TO SPECIAL OR CONSEQUENTIAL DAMAGES, LOST REVENUE, BUSINESS
INTERRUPTION, LOST OR DAMAGED DATA, OR ANY OTHER COMMERCIAL OR ECONOMIC LOSS, WHETHER BASED IN CONTRACT,
TORT (INCLUDING NEGLIGENCE), OR ANY OTHER THEORY OF LIABILITY, ARISING OUT OF OR RESULTING FROM ACCESS TO OR
POSSESSION OR USE OF THIS DOCUMENT, EVEN IF CSA HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, INJURY, LOSS,
COSTS, OR EXPENSES.

In publishing and making this document available, CSA is not undertaking to render professional or other services for or on behalf of any
person or entity or to perform any duty owed by any person or entity to another person or entity. The information in this document is
directed to those who have the appropriate degree of experience to use and apply its contents, and CSA accepts no responsibility
whatsoever arising in any way from any and all use of or reliance on the information contained in this document.

CSA is a private not-for-profit company that publishes voluntary standards and related documents. CSA has no power, nor does it
undertake, to enforce compliance with the contents of the standards or other documents it publishes.

Intellectual property rights and ownership

As between CSA and the users of this document (whether it be in printed or electronic form), CSA is the owner, or the authorized
licensee, of all works contained herein that are protected by copyright, all trade-marks (except as otherwise noted to the contrary), and
all inventions and trade secrets that may be contained in this document, whether or not such inventions and trade secrets are protected
by patents and applications for patents. Without limitation, the unauthorized use, modification, copying, or disclosure of this document
may violate laws that protect CSA’s and/or others’ intellectual property and may give rise to a right in CSA and/or others to seek legal
redress for such use, modification, copying, or disclosure. To the extent permitted by licence or by law, CSA reserves all intellectual
property rights in this document.

Patent rights

Attention is drawn to the possibility that some of the elements of this standard may be the subject of patent rights. CSA shall not be held
responsible for identifying any or all such patent rights. Users of this standard are expressly advised that determination of the validity of
any such patent rights is entirely their own responsibility.

Authorized use of this document
This document is being provided by CSA for informational and non-commercial use only. The user of this document is authorized to do
only the following:

If this document is in electronic form:

* load this document onto a computer for the sole purpose of reviewing it;
* search and browse this document; and

* print this document if it is in PDF format.

Limited copies of this document in print or paper form may be distributed only to persons who are authorized by CSA to have such
copies, and only if this Legal Notice appears on each such copy.

In addition, users may not and may not permit others to

* alter this document in any way or remove this Legal Notice from the attached standard;
¢ sell this document without authorization from CSA; or

* make an electronic copy of this document.

If you do not agree with any of the terms and conditions contained in this Legal Notice, you may not load or use this document or
make any copies of the contents hereof, and if you do make such copies, you are required to destroy them immediately. Use of this
document constitutes your acceptance of the terms and conditions of this Legal Notice.

@

®
CANADIAN STANDARDS
ASSOCIATION

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/CSA/172314394/CSA-S367?src=spdf

CSA Standards Update Service

$5367-12
March 2012

Title: Air-, cable-, and frame-supported membrane structures
Pagination: 57 pages (vii preliminary and 50 text), each dated March 2012

To register for e-mail notification about any updates to this publication

e goon-line to shop.csa.ca

¢ click on E-mail Services under MY ACCOUNT

e click on CSA Standards Update Service

The List ID that you will need to register for updates to this publication is 2421782.

If you require assistance, please e-mail techsupport@csa.ca or call 416-747-2233.

Visit CSA’s policy on privacy at csagroup.org/legal to find out how we protect your personal
information.

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/CSA/172314394/CSA-S367?src=spdf

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/CSA/172314394/CSA-S367?src=spdf

CSA Standard

$367-12
Air-, cable-, and frame-supported
membrane structures

@

®
CANADIAN STANDARDS
ASSOCIATION

®Registered trade-mark of Canadian Standards Association

Published in March 2012 by Canadian Standards Association
A not-for-profit private sector organization
5060 Spectrum Way, Suite 100, Mississauga, Ontario, Canada L4W 5N6
1-800-463-6727 ® 416-747-4044

Visit Online St ol

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/CSA/172314394/CSA-S367?src=spdf

*O“u NT4, o @9@ (Hw%(
S ° § 2
: i ey
3, £ a0
Ty, ko W BIE NERG YA S
100%

The Canadian Standards Association (CSA) prints its publications on Rolland Enviro100, which contains
100% recycled post-consumer fibre, is EcoLogo and Processed Chlorine Free certified, and was manufactured
using biogas energy.

To purchase CSA Standards and related publications, visit CSA’s Online Store at shop.csa.ca or call
toll-free 1-800-463-6727 or 416-747-4044.

ISBN 978-1-55491-899-7
© Canadian Standards Association — 2012

All rights reserved. No part of this publication may be reproduced in any form whatsoever
without the prior permission of the publisher.

This is a preview. Click here to purchase the full publication.



https://www.civilenghub.com/CSA/172314394/CSA-S367?src=spdf

© Canadian Standards

Association Air-, cable-, and frame-supported membrane structures

Contents

Technical Committee on Air-, Cable-, and Frame-Supported Membrane Structures vi

Preface vii

1 Scope 1

2 Reference publications 2

3 Definitions and symbols 3

3.1 Definitions
3.2 Symbols 5

3

4 General requirements 7
4.1 Design methods 7
4.2 Alternate design methods 7

43 Design and
4.3.1 General 7

other documents 7

4.3.2 Structural design documents 7
4.3.3 Drawings and related documents 7

5 Material strength 8

5.1 General 8

5.2 Membrane testing 8

5.2.1 General 8

5.2.2 Fabric tensile strength 8
5.2.3 Uniaxial elongation under static force 8

5.2.4 Trapezoidal

tear strength 8

5.2.5 Coating adhesion 8

5.2.6 Creep load test, extreme temperatures 8
5.2.7 Resistance to artificial weathering 9
5.2.8 Flame spread testing 9

5.2.9 Flame resistance 9

5.2.10 Non-combustibility 9

5.3 Seam and joint testing 9

5.3.1 General 9
5.3.2  Frequency

9

5.3.3 Weld adhesion 9
5.3.4 Shearstrength 70
5.3.5 Static load testing 710

6 Design requirements 710
6.1 Design methods 10
6.1.1 General 10

6.1.2 Limit states design 10

6.1.3 Elastic limit

10

6.1.4 Additional structural considerations 70
6.1.5 Support systems 11

6.1.6 Membrane compensation 11

6.2 Loads and effects 117

6.2.1 Specified loads 11

6.2.2 Inflation loads 17

March 2012

This is a preview. Click here to purchase the full publication.

e


https://www.civilenghub.com/CSA/172314394/CSA-S367?src=spdf

	S367-12 Air-, cable-, and frame-supported
membrane structures
	CSA Standards Update Service
	Technical Committee on Air-, Cable-, and Frame-Supported Membrane Structures
	Preface
	1 Scope
	1.1
	1.2
	1.3
	1.4
	1.5

	2 Reference publications
	3 Definitions and symbols
	3.1 Definitions
	3.2 Symbols

	4 General requirements
	4.1 Design methods
	4.1.1
	4.1.2

	4.2 Alternate design methods
	4.3 Design and other documents
	4.3.1 General
	4.3.2 Structural design documents
	4.3.3 Drawings and related documents


	5 Material strength
	5.1 General
	5.2 Membrane testing
	5.2.1 General
	5.2.2 Fabric tensile strength
	5.2.3 Uniaxial elongation under static force
	5.2.4 Trapezoidal tear strength
	5.2.5 Coating adhesion
	5.2.6 Creep load test, extreme temperatures
	5.2.7 Resistance to artificial weathering
	5.2.8 Flame spread testing
	5.2.9 Flame resistance
	5.2.10 Non-combustibility

	5.3 Seam and joint testing
	5.3.1 General
	5.3.2 Frequency
	5.3.3 Weld adhesion
	5.3.4 Shear strength
	5.3.5 Static load testing


	6 Design requirements
	6.1 Design methods
	6.1.1 General
	6.1.2 Limit states design
	6.1.3 Elastic limit
	6.1.4 Additional structural considerations
	6.1.5 Support systems
	6.1.6 Membrane compensation

	6.2 Loads and effects
	6.2.1 Specified loads
	6.2.2 Inflation loads
	6.2.3 Dynamic effects
	6.2.4 Other loads
	6.2.5 Importance factors based on use and occupancy

	6.3 External design pressures due to wind loads
	6.4 Membrane analysis
	6.4.1 General
	6.4.2 Un-reinforced membranes
	6.4.3 Reinforced membranes

	6.5 Limit states design
	6.5.1 Strength and stability
	6.5.2 Fatigue
	6.5.3 Serviceability
	6.5.4 Deflection
	6.5.5 Wind-induced oscillation
	6.5.6 Corrosion protection
	6.5.7 Fire resistance
	6.5.8 Anchorage and foundations


	7 Factored element resistance
	7.1 General
	7.2 Membranes
	7.3 Cable, welding, and mechanical joints
	7.3.1 Steel cables
	7.3.2 Welding
	7.3.3 Mechanical joints


	8 Membrane and connection resistance
	8.1 General
	8.2 Membrane
	8.2.1 Uniaxial tension
	8.2.2 Biaxial tension in warp and fill direction
	8.2.3 Biaxial tension in general direction

	8.3 Seams and connections
	8.3.1 General
	8.3.2 Membrane-to-membrane seams
	8.3.3 Membrane-to-nonmembrane connection
	8.3.4 Grommet connections
	8.3.5 Cables and webs

	8.4 Anchorage
	8.4.1 General
	8.4.2 Structural support
	8.4.3 Distribution of anchor loads
	8.4.4 Door frames

	8.5 Foundation design
	8.5.1 Foundation
	8.5.2 Ground anchors and stakes


	9 Primary components of air-supported structures
	9.1 General
	9.1.1 Ancillary systems
	9.1.2 Evaluation of materials and products

	9.2 Mechanical systems
	9.2.1 Inflation systems
	9.2.2 Air supply capacity
	9.2.3 Blower requirements
	9.2.4 Ducting

	9.3 Anchorage system
	9.4 Entrances and exits
	9.4.1 Pedestrian entrances
	9.4.2 Exits
	9.4.3 Vehicle or equipment airlocks

	9.5 Auxiliary systems
	9.5.1 Heating, ventilation, and cooling systems
	9.5.2 Plumbing systems
	9.5.3 Lighting systems
	9.5.4 Air curtains
	9.5.5 Emergency standby blower systems
	9.5.6 Wind velocity measuring device


	10 Fabrication and erection
	10.1 Fabrication
	10.1.1 General
	10.1.2 Seams
	10.1.3 Elongation properties
	10.1.4 Connection design details
	10.1.5 Shop details
	10.1.6 Erection diagrams
	10.1.7 Tolerances
	10.1.8 Quality

	10.2 Erection
	10.2.1 General
	10.2.2 Erection procedures
	10.2.3 Fieldwork details
	10.2.4 Interaction of component parts
	10.2.5 Verification of erection procedures


	Annex A (informative)
	A.1 Deflection of air-supported structures under wind loading
	A.1.1
	A.1.2

	A.2 Deflection of air-supported structures under snow loading
	A.2.1
	A.2.2

	A.3 Internal design pressure
	A.3.1
	A.3.2
	A.3.3

	A.4 External design pressure
	A.4.1 Cylindrical and spherical shapes
	A.4.1.1  
	A.4.1.2
	A.4.1.3
	A.4.1.4

	A.4.2 Other shapes

	A.5 Membrane loads — Cylindrical and spherical shapes
	A.5.1
	A.5.2

	A.6 Bibliography

	Annex B (informative)
	B.1 Methods of analysis
	B.2 Conventional method
	B.3 Thermal method (for air-supported structures only)
	B.3.1
	B.3.2
	B.3.3

	B.4 Manual method (for air-supported structures only)

	Annex C (informative)
	C.1 General
	C.2 Performance factor
	C.3 Life-cycle factor
	C.4 Factor of safety

	Annex D (informative)
	D.1 General
	D.2 Scope
	D.2.1
	D.2.2

	D.3 Basic durability
	D.4 Design service life
	D.4.1
	D.4.2
	D.4.2.1
	D.4.2.2
	D.4.2.3
	D.4.2.4
	D.4.2.5
	D.4.2.6

	D.4.3
	D.4.4
	D.4.5
	D.4.6

	D.5 Predicted service life
	D.5.1
	D.5.2
	D.5.3
	D.5.4
	D.5.5

	D.6 Design considerations
	D.6.1
	D.6.2
	D.6.3

	D.7 Investigation of deterioration
	D.8 Solar radiation (ultraviolet) testing of membrane

	Annex E (informative)
	E.1 General
	E.2 Inspection
	E.2.1 Construction
	E.2.2 Co-operation
	E.2.3 Rejection

	E.3 Site preparation
	E.3.1
	E.3.2
	E.3.3

	E.4 Structural component erection
	E.4.1
	E.4.2
	E.4.3

	E.5 Cover installation
	E.5.1
	E.5.2
	E.5.3
	E.5.4
	E.5.5

	E.6 Manufacturer’s operations and maintenance manual
	E.7 Structure handover process
	E.7.1 Handover certificate
	E.7.2 Operations and maintenance manual


	Annex F (informative)
	F.1 General
	F.1.1 Construction
	F.1.2 Co-operation
	F.1.3 Rejection

	F.2 Operation, inspection, and maintenance
	F.2.1 General
	F.2.2 Manuals
	F.2.3 Operation
	F.2.4 Maintenance and inspection
	F.2.5 Maintenance and inspection programs
	F.2.6 Maintenance verification

	F.3 Membrane
	F.4 Inspection, testing, and maintenance of air-supported structures
	F.4.1 Daily and weekly inspections
	F.4.1.1 General
	F.4.1.2 Daily inspection
	F.4.1.3 Weekly inspection
	F.4.1.4 Inspection areas
	F.4.1.5 Records

	F.4.2 Monthly and post-storm inspection
	F.4.2.1 General
	F.4.2.2 Monthly inspection
	F.4.2.3 Post-storm inspection
	F.4.2.4 Daily and weekly inspection
	F.4.2.5 Inspection of air-supported structures
	F.4.2.6 Records

	F.4.3 Yearly inspection
	F.4.3.1 General
	F.4.3.2 Frequency
	F.4.3.3 Monthly inspections
	F.4.3.4 Record checks
	F.4.3.5 Records

	F.4.4 Acceptance inspection
	F.4.4.1 General
	F.4.4.2 Structures for acceptance inspection
	F.4.4.3 Monthly inspections
	F.4.4.4 Specification sheet
	F.4.4.5 Records

	F.4.5 Testing of standby inflation equipment
	F.4.6 Storage


	Annex G (informative)
	G.1


