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Crawl SpaceVentilation and Moisture Control
in British Columbia Houses

Introduction

Crawl spacesare acommon featurein new housesin the
Lower MainlandareaofBritish ColumbiaCurrentnational
and provincial building codesrequire crawl spacesto be
ventedin an effort to maintain low moisture levels. This
wastesa fair amountof energyif the crawl spacecontains
heatingductsandregisters.

The TechnicalAdvisory Committeeof the B.C. Canadian
HomeBuilders’ Associationhadreceivednanyquerieson
howto dealwith crawl spacedesignandinspectionsThey
askedCMHC to investigatehe useofventilationtocontrol
crawl spacemoisturelevels.

ResearchProgram

Thecontractofirst surveyedthe B.C. building community
andexistingliteratureto determinehe scopeofthe problem
and solutionsalreadysuggestedlhey selectedten houses
of varying styles, all built within the lasteightyears,and
testedhe crawlspacedor moistureevels,airtightnesssoil
conditions,etc.

Becausefthedifficulty inobtaininghousesthesampleis
probablynotrepresentativefthe housingstock. Remedial
measuresvereappliedto four of thehousesn the survey.
In most of these cases the contractorwas able to test
conditionsbeforeandafterthe measuresvereapplied.

Findings

* Five of thetenhouseshadno crawlspaceventsinitially,
althoughfour ofthesehadventgetrofitted. Threehouses
had ventsthat were closedand stuffedwith insulation
bausNo househadasmuchventingasrequiredby code.
Therewasno particularcorrelationbetweerthe number
of ventsandthecrawl spacemoisturelevel.

e Thecrawl spaceunintentionaleakageareaothe outside
was roughly equivalento the leakageareaprovidedby
thevents. In houseswith forcedair ductingin the crawl
spacetheleakagareaetweerthecrawl spaceandhouse
wasusuallylarge. Thismeanghata ventedcrawl space
is generallyventingthehouseaswell. Thosehousesvith
radianheating(ie. noducts)hada muchsmallerleakage

areato thecrawl spaceDesigndetails for radiant-heated
housesandforcedairheatechouseswill haveto differ.

« Moisture contentof the wood membersin the crawl
spacesvasusuallylessthan28%.Problemareasncluded
theplatefor aponywall, whichrestedn an inadequately
raisedfooting.

» Foaminsulation appliedtothewalls wasfrequentlybow-
ing, dueto inadequatattachmenmnethodsThisrendered
it uselessasinsulation,and increaseccondensatioron
wall surfacedehindtheinsulation.

e The moisture-troubledhouseshad drainageor other
groundwaterproblems.Houseswith well drainedsoils
had no crawl spacemoistureproblems, regardlessof
whetherthey had vents. Good polyethylene moisture
barriersundetheslabcouldprevenmuchofthe wicking
of groundwaterand consequenthigh crawl spaceair
moisture levels. It is difficult to retrofit a solution to
sloppysitepreparation.

The following pagesshow threecrawl spacediagrams:a
typical designasproducedy thearchitect;theactualcrawl
spaceascommonly built; andthe designchangesecom-
mendedy theresearctcontractor.
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Figure 1. Typical design for a heated crawl space

0.015 mm (6 MIL) POLYETHYLENE VAPOUR BARRIER

CUT SO THAT IT TERMINATES 25 TO 50 mm SHORT HEAT SUPLLIED TO CRAWL SPACE

OF THE FOUNDATION WALL OFTEN OMMITTED OR BY RADIATION THROUGHFLOORS

SUBSTITUTED WITH 0.06 mm (6 ML NOMINAL) RADIATION FROM DUCTING: RADIATION

POLYETHYLENE SHEET FROM PIPING; & FROM CODE REQUIRED
& NON HEATED CRAWL SPACES s SUPPLY OUTLETS & DUCTS (HOUSES
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SOIL GRADED SLIGHTLY /

TOWARDS HOUSE INCREASING R12 BATT INSULATION FIT BETWEEN JOISTS AT HEADERS
LOAD ON DRAINAGE SYSTEM TRAPS MOST CRAWL SPACE AIR & RESULTS IN HIGH M.C.

INTERIOR INSULATION OFTEN REMOVED TO DRY
OUT WALLS WHEN CONDENSATION OCCURS

0 TO 75 mm ROUGH CONCRETE SKIN COAT
WITH HAND TROWEL OR BOWL FLOATED

FINISH
100 mm FLEXIBLE 0.015 mm (6 MIL) POLYETHYLENE VAPOUR BARRIER
PERFORATED DRAIN CUT SO THAT IT TERMINATES 25 TO 50 mm SHORT
TILE PARTIALLY OF THE FOUNDATION WALL OFTEN OMMITTED OR
CRUSHED DURING SUBSTITUTED WITH 0.06 mm (6 ML NOMINAL)
BACKFILLING POLYETHYLENE SHEET
\ §
(e}
[-]
a8,
o808 4 COMPACTED FINE GRANULAR
i SAND PROVIDES AN INADEQUATE
&= CAPILLARY BREAK

Figure 2: Typical crawl space as actually constructed, showing problems identified in the study
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Figure 3: Suggested design for an effective crawl space moisture control system

Implications for the Housing Industry

» Currentcodesare not beinginterpreteduniformly and
werenot followedin any of the tenhousesvisited. The

codesshouldbe changedto makethemmore clearand
enforceable.

« Venting is not necessaryor a well-drained, forced-air
heatedcrawl spaceln otherwords,if the crawl spaceis

built like a smallbasementt doesnotrequireadditional
ventingto theoutside.

» The 1990NBC requiremenfor polyethyleneunderthe
slabshouldgreatlyreducethe moisturegeneratiorrates
in crawl spaces.

« Builderscannotounton crawlspaceventingtotakecare
of moistureproblemsTheventsdo not necessarilypro-
vide adequat@r appropriateventilation,andhousehold-

ers often close louvers or block openings.Improved

control of groundwateiis preferableand more reliable. ProjectManager:Don Fugler

Somedetailsweresuggestety thecontractorandthese
maynotentail significantcostsbheyondcurrentpractice.

= Thereareanumberofareasvhereadditionalresearchs
required: crawl space ventilation in houseswithout
forced-airheatingsystems;waysto moisture-proothe
topsof foundationwalls; andthetimerequiredo airout
moistureafter construction.

ResearchiReport:InvestigationofCrawl SpaceVen
tilation and Moisture Control Strategiesfor B.C.
Houseq1991)

ResearchConsultantSheltairScienttic Ltd

Afull reportonthis researciprojectisavailablefrom
the CanadianHousingnformationCentreatthe ad
dressbelow.




HousingResearchat CMHC

UnderPart IX ofthe NationalHousingAct, the Gov-
ernmenifCanadgprovidefundsto CMHCto con-

ductresearchntothe social,economi@ndtechnical
aspectofhousingndrelatedfields,andtaundertake
thepublishinganddistribution ofthe results ofthis

research.

Thifactsheets oneofaseriesintendedtanformyou
of the nature and scopeof CMHC:s technicalre-
searchprogram.

Theinformationin this publicationrepresentthe latestknowledgeavailableto CMHC atthe timeof publication,andhasbeenreviewed
by expertsin the housingfield. CMI-IC, howeverassumeso liability forany damageinjury, expensegr lossthatmay resultfrom useof

thisinformation.
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