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TheDevelopmenof Teg Procedursfor Masony Wall Air Barriers

Introduction

TheNationd Building Coce of Canadrequires the use of
“an effective air barrief in exteria walls. Concrete
blocks aloreare nat an effectiveair barrier  Construction
detaik sut as morta and expansio joints, steé beams,
arndcomponeninterfacesalso affed the air permeane of
the masony wall.

Recently a numbe of air barrie systens hawe been
developé for masony applications Thes systens are
designé to significantly redue the air leakage through
masonywalls.

Unfortunately thereare currently no formd performance
criterig, standardor ted method to qualify or evaluate
thes products Ther is cleary aneal to develgp a
standad procedue to evaluag the performane of the“as

installed air barrie system.

Ted Program
The objectives of thisprojed were to:

« establit performane criteria andted procedursto
evaluae masony air barrig systens with respectto air
leakageand structurd performance;

« assestheproposeé evaluatio procesby using itto test
anumbe of commercidair barrier systemsand

» recommed aprescriptive evaluatio for masony air
barria materiatbase on availabk ted resulsprovided
by manufacturesandareview of currert methods
identified as applicabe forair barrie components.

Eightea air barrie systens wereevaluate accordimg to
the following criteria.

Initial Air Leakage Air leakagof eact membrane
was determinelover arange of pressuedifferentials.
Eadair barrig was classified accordiny to the levels
propose by the Nationd Researk Councl of
Canada.

Membrare Adhesicn Unde Gug Wind Load:
Evaluation of delaminationdeformationor
permanehdama@ when the membrae was
subjectd toa-3000 Papressue differentid for 10
seconds After the evaluationthe membranes air

leakag characteristis were re-checkd and where
applicable the percentag of membrae delaminated
from the block substra¢ was calculated Failure was
deeme evidert if air leakage at 75 Pa was greater
than 0.15 14s/n? or delaminatiorwasgreatetthan
15%of area.

Membrare Adhesicn Unde Sustaind Wind

Load Evaluatimn of delaminationdeformatianand
permanetdamag tothe membraeafter undergoing
astatc pressue differentid of 1000 Pa for one hour.
Criteriafor failure were the sane as in the preceding
test.

Membrare Unde Stadk Effect (Creep Load:
Creep theprogressie deformatim of amaterial
unde aconstanstress was evaluate on membrane
sampla designe to bridge gaps on masonry
constructia by the application of aconstamnegative
pressuedifferentid of 250 Pa for 24 hours.

Membrare Uniformity: The thicknesof each
membrae was measurd at anumbe of pointsto
provide an indication of the variability and overall
thicknes of the membranes.

Prescriptie Data A list of theprescriptietes data
foread produd supplied by manufactures partici-
pating in theprogran was compiled Thislist was
usal as an indicata of the type of prescriptive data
availabkfor air barriers thevariability of the type of
datard thesuitability of the information with
respetto the use of theproduct.

Fou torch-applied four adhesive-appliedfour trowel-
applied two mechanicall fastened and three spray-
applied air barriee membranswere evaluated Eadr sam
ple membrae was applied to aplain block wall and to a
block wall with brick ties. The torchh and adhesive
applied membranewerealso applied to ablock wall with

ab0 x 910 mmggp to simulat bridging.
Ted Results

The resuls of the testirg show tha the air leakag of the
membranswas extremey low over the range of pressure
differentias used For the majority of the sampla tested,
the air leakag ratesat a75 Pa pressue differentid were
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far lower than the proposeé 0.05 LIsfm2 maximumfor
Typelll airbarriers.

Theinclusion of brick ties had an effed on air leakaggfor
all of themembrangevaluate (excep the mechanically
fastenecandspray-m polyurethaesystems) Airleakage
rates werehigha for mog of the brick tie walls than for
theplainwall substrates.

Membranes wertgr themost partunaffectel by the gust
loadtests. Onlyonemembrandailed tomed the Type Il
requirementsvith theremainirg barries showirg no
changea marginal increasar a decreasén measurd air
leakag rate.

The majority of walls werealsounaffectedoy the
sustainedvind load test.Onemembrandailed to meet
the air leakagerequirementsvith theremainingbarriers
showingno changea marginalincreasepr a decreasén
measuredir leakageate.

Boththe gustandsustainedvind load conditions selected
weresufficientto demonstrate theffectsof wind loading.

In gust loadesting,severalof the membranes tested
showal some  evidencef delaminationrangingbetween
0.%%0 and7.5%,with anadditionalthreeof the membranes
showirg appreciata delaminatio (15%).

The resuls of the sustaind wind load testirg were much
moredramatcthan the gug loadevaluatioresults In this
test more than haf of the membrane showal some
evidene of delamination Of the® membranesmost
showael delaminatio rangirgbetwea 0.5% to 8% while
afew failed the ted with delamination rangirg between
27%and60%.

The membrae creq loadevaluation showel that nore of
the membrans testal were affectal by the conditions
employed. No evidene of permaneh deformation,
damag or delaminatio was observed.

The membrae uniformity assessmemeveal@ tha only
onemembrae was within the specifial tolerance Of the
remainirg membranes 11 were abowe and four were
below the thicknes specified in the manufacturer's
produd literature.

The examinatio of the prescriptive dat provided by the
manufactureswas considerd to be acursoy overview
ardrequires further analysis.

Conclusiors and Recommendations

The methal employel for the evaluatiomn for the
determinatio of air leakag for masony air barriers
(ASTM E 283 Standad Teg Methdl for Raie of Air

Leakag Throudh Exteriar Windows Curtain Walls and
Doors) was considerd acceptable.

In the absene of an alternative mears of classifyirg air
barrier leakagethe Type 1,11 ard Il | classificatim system
propose by theNationd Researk Councl of Canadwas
considerd an appropria¢ mears of rating masony air
barriesforair leakage.

ASTM E 330 (Standad Tesg Methal for Structural
Peiformane of Exteriar Windows Curtain Walls and
Doorsby Uniform Statc Pressue Differencg wasdeemed
an appropria¢ methal to evaluae the structurd and
adhesie propertis of the membrans unde gust,
sustaindand stak load conditions.

Thegug and sustaindwind load conditiors employel for
the evaluatian provided adequat mears of assessigthe
comparatie performane of masony air barriers. To
more adequatgl addresactud field performancefurther
consideratia shoutl be given to the wind load levels.

The stak effed load conditiors require further analyssto
determire the suitability of the load period Baselon the
resuls of this evaluation the stak effed tess did not
appeato affea theperformane of masony air barriers.

The review of the prescriptie dat provided by the
membrae manufactures indicates an unacceptable
degre of variability in information tha exists in the
industry. Furthe work is requiral to asses the
applicability of the procedurslisted.

Therisaconsenssitha aperformane standad for air

barriess need to be developed This standad should
include both performane ard prescriptive requirements
for masony air barriess and could be written using the

researh information provided by thisreport.

We hope tha the data producel in this repot will be
reviewel by arepresentati® cross-sectio of the industry
to assesits usefulnesard identify area of futurework.
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