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Structural Requirementsfor Air Barriers

Introduction

The National Building Code of Canadarequires that
buildings be provided with an effective barrier to air
exflitration and infiltration. The componentswithin a
buildingenvelopevhich provideairtightoessre calledthe
“air barrier.”

To be effective overthe life of abuilding, the air barrier
mustresistthe damagingeffects of winds, stackeffects,
and other forces. Theseforces must thereforebe taken
into accountin its design. To assisin thedevelopmenof
design guidelines, Canada Mortgage and Housing
Corporation (CMHC) commissioneda study on the
requirementdor structuraldesignof air barriers.

Basicsof Structural Design

An air barriermay be subjectedo significantair pressure
duetowind effectson abuilding.

There are also lessermagnitude but longer acting air
pressuressuchasthosedueto stackeffect. Thesdoads
cancausefailure of somebuilding materialsdue to creep.
Other low magnitude but constantly fluctuating loads,
such asdaily wind gusting,can causefatiguefailure of
somebuilding materials.

The basic objectiveof structuraldesignis to ensurethat
the strengthsof a structurewill exceedthe loads acting
uponit. The following chartindicatesthetypes of loads
which must be consideredin structural design of air
harriers,andthe strernrthgeouiredto resistthem.
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Structural DesignRequirements

To preventair barrierfailure, the designemust take into
accountair pressureloads on the air barrier and the
mannerin which these loads are transmitted to the

building’s structuralfframe.
The mainsource®f air pressurdoadsare:

1. externalandinternalwind pressuregesultingfrom
wind effects;

2. internalpressuresesultingfrom mechanicakystem
operation;and

3. internalpressuresesultingfrom stackeffect.

The reportreviews what is known about the magnitude
and frequencyof theseloads.

The transmissiorof the air pressurdoad by the air barrier
will dependon thewall systemusedin the building. The
reportoutlines air pressurdoad paths for four common

types of wall systemandthe designconsiderationgvhich
arisefrom them. Thesdourtypesare:

+ cladwood stud frame;
+ brick veneer/steestudwall;

+ brick veneer/concretmasonrywall; and
+ exteriorinsulationfinishing system.

Different types of air pressurdoadshavedifferent effects
on the air barrier. Stack effect and mechanical
pressurizatiooadsactat low magnitudedorlong periods
of time, causingcreep problems. Wind loads cause
structural failure by exceeding adhesive strength,
mechanicafastenerstrength,or material strength.

Thereportevaluateproposednethodsof estimatinghese
loads. It describesthe system used in the National
Building Code of Canadato calculatewind loads for
structural membersand cladding, but notes that this
methodmay notbe suitablefor establishingvind loads on
air barriers. Alternative approachesrealsoevaluated.

Determining the ability of air barrier materials and
fastenerdo resisttheseloadswithout structuralfailure is
difficult. Alimited amounbf testinformationis available,
andfew of the standardsggoverningair barriermaterials
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include explicit structural requirements. The report
reviews currentknowledgeon the structural adequacyof
five commonair bafflermaterialsand systems:

* gypsumboard;
« rigid insulation, suchasextrudedpolystyrene;
* polyethylenesheet;

» membranesincludingthermo-fusedtrowel- or spray-
applied,and mechanically—fastenezystemsand

« exteriorinsulationfinishing systems.

Conclusions

At the presenttime, it is logical to usethe National
Building Code of Canada provisions for cladding to
assesstructuraladequacyf air bafflers. Thefirst priority
must be to establisha set of conservativestructural
guidelineswhich areapplicableacrosghe country.

As aminimum, airbarriersshouldbe designedo resistthe
wind loadsfor claddingspecifiedn the NBC. However,it

is prudentto seriouslyconsiderrequiring thatair bamer
materialsbe capableof withstandingloads higher than
thoserequiredfor cladding.

Theloads(particularlywind loads)which areidentifiedin
building codesarenot presentedn aformatthatenablesa
designerto identify the appropriatelevel of loading for a
given building life andgiven probabilityof exceedinghat
level. However,thereare many instancesvhenit would
be worthwhile to have the option of using otherthan the
built-in assumption®fthe Code. Forexample,it may be
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reasonableo allow higher probabilitiesof failure for air
bafflers utilizing materialssuch asinterior gypsumboard
than for air bafflers such as exterior gypsum board in
which structuralfailurewill go undetected.

There is a severelack of knowledgeregarding the

structuralpropertieof air baffler materialand fasteners.
Withoutknowledgeof the variability in thesestructural
properties, it is not possible to rationally establish
appropriate lower bound strengthsfor the variety of

buildingmaterialsbeingusedasair bafflers. The practice
of testing a wall constructionto 1.5 x “ultimate” or

“factored” code-basedavind load is only appropriatefor

constructionswherethe testsampleis veryrepresentative
of the actual construction. For manufactureduilding

componentsonstructedof building material with strict

quality control (such as steel or aluminium), this is

reasonable.Formorevariablematerials however,it is not

reasonable@otestto only the factoredwind pressuresince
the test samplemay not be representativef the actual

construction.
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