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Designand Construction of aMonocoqueHouse

Introduction

Unstablesoils suchas peat, swelling clay or permafrost
areaproblemin many parts of CanadaHousesbuilt on
thesesoils can suffer extensiveand costly damagedueto
unevenground movementvhich causeshe foundationto
shifL

Canada Mortgage and Housing Corporation has
investigateda number of housedesignsintendedfor
unstablesoils which are not suitable for conventional
foundations.Oneof thesds the*monocoque’or “unified
shell” structure.

Design Concept

The monocoque structure features a one-piece shell
similarto the shellof aneggor the unibodyof acar. This
is composedof plywood sheathingunified with sheet
metalplates.

An internal framing system carriesloads down to the
foundationbearingpoints.

The resultis an extremelyrigid structure which can

supportitself where a traditional foundationwould fail.
This technologymayalso be useful in remotelocations
whereadequatdoundationgredifficult to constructorin
earthquakeonesvhereunusuafoundatiorforcesmaybe
encountered.

Construction

Thehouses designedobe stickbuilt, usingconventional
spruce lumber and 19 mm (3/4") plywood sheathing.
Galvanizedsheetsteelis usedtoreinforceconnectionand
alarge numberof nails are used to transferthe shear
stresses.

The monocoqueshellis constructedf sheetsof 19 mm
(3/4™) plywoodwhich covertheroof, sidewalls andmain
floor. Themainfloor is hungfrom the sidewalls which
thentransferloadsto the “A” frames. Theseframesare
requiredto providetorsionalandlateralstability, to allow
foropeningsn thefrontandrearwalls,andto transferll
the loads from the monocoqueshell down to the
foundations. The front wall footings are located close
togetherto minimize torsionalstresses. Stressesn the
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Figure 1: Monocoque structure
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walls are significantso openingsrekeptsmallin sizeand
number. In thefuture, extrareinforcementnayallow for
largeropenings.Asin all engineereavoodstructuresthe
designofthe connectionsvasdifficult; effectivenailing of
the plywood requiredmuch more thanthe conventional
9.5mm (3/8") edgedistance so doubleframingmaterial
wasrequiredo backupthejoints.

Theprospecof supportingts tonneg50tons) ofhouseon
four spotfoundationswithout usingheavy duty support
beamsis fairly daunting. The floor is spanned.53 m
(28’) usingbuilt-up plywoodweb*I” sectiongatherthan
proprietanyfloor trusses.The“l" sectionfor thesebuilt-up
beamssuggestedhe framing and connectionsystemfor
the housewhich is basically a 19 mm (3/4") plywood
tonguespliced between5 cm x 15 cm (2" x 67) studs
spaced122 cm (48") apart. This doublesheartongue
connectiordetailis carriedthroughouthe constructionto
connectfloors, walls androof framingmembers.

AT 2 (1,000sq.ft.) on themainfloor and
IE%%I?%@(%% c()n the sgcor)ld‘loor attic space. In
termsof architecturethe presentmonocoquaesigrimits
the freedomof the designer. The size andshapeof the
buildingislimited andthelocationof openingss critical.
The ground floor is virtually clear of partitions. The
secondloor is alsoclear,butheadroomis tight attheside
walls. The needor externalsheathingo transferstresses
requireghatwindow anddoor openingdefew in number
andsmallin size. Theendwallscanhavereasonablyarge
openings;howeverthey mustbe strategicallyplacedto
avoidstructuralframingmembers.
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Figure 2: Plywood tongue connections

Theinformationin this publicationrepresentshelatesknowledgeavailableto CMHC atthetime ,ofpublication,andhasbeenthorougzhly
reviewediy expertsn thehousingfield. CMHC, however,assumeso liability for anydamagejnjury, expenserloss thatmayresult

of thisinformation.

Researchand developmentof the monocoque design
continues. Testhouseshavebeenconstructedn British
ColumbiaandtheYukon, andtheir performancés being
monitored.
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Under Part IX of the National Housing Act, the
GovernmenbfCanadaprovidefundsto CMHC to
conductresearch into the social, economic and
technicalaspect®fhousingandrelatedfleldsandto
undertakethe publishing and distribution of the
resultsofthisresearch.
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