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About BC Housing

BC Housing develops and administars a wide
range of initiatives supporting different housing
options across British Columbia BC). In part-
rarship with the private and non-profit sectors,
provincial health authorities and ministries, other
levels of government and community groups,
BC Housing increases affordable housing solu-
tionz for British Columbians.

Lindar the Homeowner Protection Act,

BC Housing iz mandatad to halp improve
consumer protaction for buyers of new homes
and the quality of rasidential construction in BC.
BC Housing fulfils this mandate by monitor-

ing and enforcing the mandatory third-party
home warranty insuranca on all mew homes
congtructad in BC, licensing residential builders
and maintaining a registry of new homes, and
performing research and education functions to
advance and promote better building and retrofit
practices to benafit BC's msidential construction
industry and consumars.,
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1. INTRODUCTION

When the provincial govermment changed the
British Columbia Building Code (BCBZ] in
2003 by incraasing the permissible height for
wiood-frame construction from four storays to
2ix for residential buikdings, it joired many other
jurisdictions around the world in recognizing the
rola that wood construction should play in tha
creation of a sustainable, built ervironmant.

Scientific evidence and independont rasearch
had shown that such buildings could mest

the perfiormanca requirements of tha BCBC in
ragard to structural integrity, fira safety, and life
safety. That envidence has now also confributed
to the addition of new prescriptive provisions for
wiood congtruction, as well as paved the way for
future changes that will include more pamissible
uses and ultimately grestar permissible heights.

As a result of this research, and the successful
implemearntation of mary mid-rise wood-frame
rasidential buildings in BZ, the Canadian
Commission on Building and Fire Codes
approved similar changes to the National Model
Construction Codes, Tha 2015 edition of the
National Buiding Code of Canada (NEC) now
parmits the construction of six-storey residontial,

business, and personal services buildings using
fraditicnal combustible construction materials.
Tha changes to Part 3 of tha NBC, which

are being considerad for adoption by British
Columbia in late 2018, address the cbjoectives of
safaty, fira, and structural protection of buildings.

With more than 100 five- and six-storay wood-
frama buildings complatad in EC sinca 2003,
and many others aither designed or undar
construction, thara is clear market confidence

in this mew typa of building. This construction
supports the goals of many municipalities: to find
affordable and sustainable ways to accommo-
data their growing populations, as wall as croate
miore comipleta and resilient communities.

With each completed building, architects, an-
gineers, builders, and devalopars have added
1o thair knowledge base and rafined thair best
practices for mid-rise wood-frame construction.
The five projects featured in this publication are
rapresantative of the diverse and varied applica-
tion of thess techniques to different geographic
and market conditions, from small towns to
dense urban cantras and from affordabla rantal
accommodation to high-end condominiums.




2. FEATURED PROJECTS

Sall, Vancouver, BC

Completion: 2014

3ail & a two-phase market condominium project
in the Wasbmok Flace neighbourhood, a 95-acre
*urban vilage" under development on the

Poirt Grey campus of the University of British
Zolumbia. Tha Phasa 1 and 2 buildings nclude
a total of 170 apartment units (Fgura 2.1).

The buidings are six storeys in height, construct-
ed using fraditional light wood framing for wals,
enginesred wood joists for floors, and occasional
enginsaned wood posts, beams, headers, and
lirtals whera load requirements dictate. The
wood-frame structure is built on top of a two-
story underground parking garage of reinforced
concrete construction [Fgures 2.2 and 2.3).

In this much covetad location, the aparments
at Sail include high-and finishas and fixtures,
large balconies, in-floor radiant heating, and
nine-foot cailings.

FIGURE 2.1 - SAIL 12 A TWO-PHASE MARKET CONDOMINIUM PROUECT LOCATED IN THE WESEBROQ OR
FLACE NEGHBOURHODD OF THE UNVERSITY OF BRITIEH COLLUIMEBLS CAMPUS IN VARCOLUVER
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FIGURE 2.3 — BAlL: PFHASE 1 BLALDING CROES-SECTION




Herons Landing &
The Ardea, Saanich, BC

Completion: 2014

This two-phase projct is located in the District
of Baanich on southern Vancouver Island. The
largast municipaity in the Capital Regional Dis-
frict, Saanich is experioncing rapid growth and
a shortage of affordable housing. Offaring 104
micro suites, ranging in size from 240 =q. fi. stu-
diosg, to 920 20, fi. thres-badroom units, Herons

Landing and The Ardea ware dasigned for single,

minimum-wage earners, students, seniors, and
others in need of affordalle rental accommoda-
fion (Figura 2.4}

Harens Landing has five esidantial storays in
wood frame on one commearcial storay in con-
creta, The Ardea has four residential storeys in
wiood frame on two above-grade parking storeys
in concreta (Figures 2.5 and 2.8). Tha lower oost
of mid-rise wood-frame construction mads this
much-anficipated project economicaly viabls.
The Ardea and Harons Landing ane the frst new
rantal buildings 1o ba constructed in Saanich in
25 vaars, and tha first six-storgy wood-frame
buildings on Vancouver Island.

In addition to traditional light wood-frame con-
struction, both Herons Landing and The Ardea
buldings includs anginesred wood |-jist floors,
zoma enginesrad posts, beams and headars,
and a nail-lamirstad timbar (MLT) elevator shaft.
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FF3URE 24 - HEROHNE LAMDING, TOGETHER WITH THE ARDES, 12 THE
FIRET AEMTAL HOUSING PRCJECT TO BE BUILTIMN S8ANICH IN 25 YEARS
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FIGURE 2)5 - HERONE LANDING ARD THE ARDEA: TYPIGAL UPFER FLOOR PLANS IN FHASE 1 & 2
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FIGURE 28 — HERONE LANDING AND THE ARDEA: BUILDING CROE3-EECTION




Hillcrest Village,
Fort 5t. John, BC

Completion: Phase 1 - 2014

Hillcrast Vilage is located in tha centra of Fort St
John, a city of 20,000 in the Peaca River region of
northeast BC. It provides much-needed rental ac-
commodation for familes working in the region's
various resource industies (Figura 27).

With a total of 83 two- and three-bedroom suitas,
this two-phase project includes L-shaped four-
and six-storey buildings [Figures 2.8 and 2.9) that
together wil frama a courtyard. Had four-storay
construction been the only option, most of this
space would have bean required for surface

parking.

The poor 20il conditions on the site rquired that
tha building be as light as possible, whia market
condtions necessitated inmovative and afford-
able =olutions. The structures are built on a grid
of parallal strand lumber (F5L) beams supported
on concrete ple caps. There i no slab-on-grade,
nor concrete toppings used on the upper floors,
which instead use rigid insulation board and resil-
iant floor finishas to comtrol sound transmission. IR FIGUAE 2.7 — HILLCREST VILLAGE PHASE 1 PROVIDES AENTAL ACCTRMODATION
Eﬂiﬂﬂﬂ tl:l tl'E.ljltbﬁﬂ.l Iﬂht "I'I'Cll:d-frﬂl"l"ﬂ E.I'Ilj PEL FOR FAMILIES WORKING IM THE RE3 CURCE INDUSTRY IN FOAT 8T, JOHN
beams, Hilcrest Vilage includes laminatad strand

lumber (LEL) spacer beams, and a nail-laminatad

timbsar (MLT) elevator shaft.,
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FIGURE 28 - HILLCREST VILLASE FHASE 1 BIALDIMNG CROSE-SECTION




The Shore, North Vancouver, BC
Completion: 2017

This four-phase market condominium project is located closs

o the centre of Morth Mancouwver (Figura 2.10). The site bordars
Mosquito Croek;, with its hiking trails and nature waks, and many
apartments have balconies or roof decks with views of either

the Morth Shore meuntaing or Burrard Inlet. The buildings ara
fiva and sk-storey wood-frame constructad on grade, or on

top of a basernant parking garage of concreta construction
(Figuras 211 and 212,
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The complex is arranged arcund a central courtyard festuring
multipks art instalations, and has a total of 359 apartmant units.
Hangng in size from 480 sq. fi. to 1090 2q. ft., the aparments
feature high-end finishes and fixtures, fioor-te-cailing windows,
and in-floor radiant heating.

ol x 5 *

wEsl hawy
IR NEEN

As a way to compans the impact of different approaches to con-
struction on aconomy; efficiancy, and performanca, the Adara
DCevelopment Corporation — which was both the developer and
construction manager — usad fraditional site-construction meth-
ods and factory prefabrication on differant phasas of the project.
Adaora also explorsd dfferent approaches to noise control and
acquired first-hand knowledps of this aspact of buiding parfor-
marce, forwhich littk indapandant tasting has boan done to data

All phases of The Shore are constructad wsing light wood-frame
walks, angireared wood |-joist floors, and naillaminatad timbar (MLT)
alkwator shatts, with angineerad wood posts, bearns, and head-

ars where loading requirements dictate. The close proximity of the
buildings lbd 1o the instalation of dry sprinkler lines on the eawas of

aach mmpb’_md phasa to protect them from dm? should a fire FIBURE 210 — THE SHORE 13 A FOUR-PHASE MARKET COMDOMINIUM
break out while the next phase was undar construction. FRCJECT LOGATED ACJAGENT TO MOSGUITS GREEK IN NORTH VANCOUVER
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FIGURE 2.11 — THE S8HORE: GRCUND FLOOR AND LANCS CAFIMG FLAM
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FIGURE 242 - THE SHORE: EUILDING 4 CROEE-SECTION
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SFU Downtown Residence,
Vancouver, BC

Completion: 2016

A pracedent-setting contemporary example of a
fruly urban wood-frarme buildng, this project is k-
cated on Victory Square, the historic chvic cantre
of Downitown Vancouver (Figure 213, It providas
much-neadad accommodation for students
anrolled in the varous programs offerad at the
downtown campus of Simon Fraser University,
just a few blocks away.

Tha buiding consists of four storeys of wood-
frame construction, containing & total of 26
gingle- and 16 two-bedroom suites, above two
storoys of concrata Fguras 214 and 2.15). Tha
lower floors contain retail space at grada, with a
collaborative keaming area above. The project is
buit to the property lime on al four sides, requir-
ing a frawall batween it and the adacent building
1o thie west.

The namrow (3-ft.-wide) student rooms faciitate
tha afficiant application of ight wood-frame oon-
struction, using cormventional stud walls and wood
[Hoist floors. The firewall on the property ine to
the west and the elevator shaft above the sacond
lewvel are constructad using concrata masonry
units (SIS, while the strest and lare skevatiors
are finished with a brick masonry raireceen clad-
ding system.

N

FESURE 213 - THE EF L DOWNTOWH RESIDENCE 12 LOCATED ADUSCENT TO VARCOUVER'S HISTORIC WMICTORY SC0UARE




Adpacent Existing Bulkding

Hamiton Strast
1. suder nooms 2. poamhdar

FI3URE 2.14 - SF DOWHNTOWN AESIDENCE: TYFICAL FLOOR PLAN
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FIGURE 215 - 8F U DOWNTOWN RESDENCE: LONGITUDINAL BUILDING SECTION



3. DESIGN FOR INCREASED DEAD AND LIVE LOADS

“The design of plywood shear
walls is driven mainly by the
allowable deflection. In a major
earthquake, a six-storey building
could move up to eight inches
laterally. That is why it is
challenging to incorporate
concrete block firewalls, as

they cannot accommodate

that kind of movement.”

Enuce Johnzon - Menaging Discicrn, Read Jonea Chiisictiersen Lid.

From & structural anginesar's parspective, the ma-
jar difference betwesan four-storey and six-storey
wood-frame buildings is that the latter are subject
1o significantly highar vertical and lateral loads.
The salf-weight of the building, which accourts
for the majority of the vertical load, increasas by
half, while wind and seismic forces, which are the
mest commen types of lateral Ioads found in BC,
are affactivaly doublad.

FIGLRE 3.1 — HILLCREST VILLASE: A COMEBIMATION OF FIERE CEMEMT FANELS AND CEDWA SIDING 183 USED TO MMMIZE WEIGHT

Lateral Loads

Tha increasad wind and seismic loads axperi-
ancad by fiva- and six-storay buildings must ba
addrassad by increasing the nurmbsr, kength, and
capacity of shear walls.

Becaussa these walls may hawe to bo sheathed
with orianted strand board (05B) or pheswviood

on both sides (particularty on tha lowar floors),
routing of senicas within tham may be difficult
or impossible, s important that lengths and
locations of shear walls are determined at the
schernatic design stage to ensure that plumbing
and other sarvicas can be nun without compro-
mising the intagrity of tha walls.

14



Tha BCBC also requires that shear walls in five-
and six-storey buildings ba pracisely aligrnad from
arg fioor to the next so that thare ara no offsats
in the kzad path. For this reason, Harons Land-
ing, Thie Ardea, tha SFJ Downtown Residence,
and Hilcrest Villege al have idertical apartrmant
layouts on every floor, whilks in the other projects
tha layouts vary only slighthy.

Lateral resiztance must ba provided in both direc-
tions (eg. north-south and aast-west) in a building
aligred to the cardinal points of the compass.

In a comantional layout with apartrerts ar-
ranged on aither side of a central comidor, this
will require shear walls to ba provided both in

tha comidors and in the damising walls batwaan
suitas. Adjacant apartments should be altemataly
left-handed” and "right-handed” in plan [as is
common practica to have plumbing stacks back-
to-back) to maximize the length of the corridor
walls between the entrance doors. At Hillcrast
Village, whara tha apartmeant units ara typically 30
ft. wide, approximately 40 parcent of the cormidor
walls, and al the demising walls between suitas,
are dasigned as shaar walls with sheathing on
ore side,

This standard approach coukd not be followed at
Harons Landing and The Ardea, whers the apart-
ments are aranged arsund a cenfral sarvice core

with approximataly equal numbers of units facing
in each direction. This configuration anakled tha
structural anginesr to achieve the required lateral
rasistance using only the demising walls betwaen
suitas as shaar walls (Figure 2.5).

It iz worth noting that, whia tha forces imposad
on a six-storay building are greater than thoss
expernencad by a four-storey building of the same
construction, wood-frame construction is inher-
antly light, and these forcas are considerably lbss
than those that would be exparienced by a con-
creta building of similar siza on the same sita.

Often design teams decids to further reducs
thase forcas by specifying a lightweight clad-
ding material, particularly above the sacond floor,
Examples includs the panaized stucco used at
Harons Landing and The Ardea, and the cement-
bazad planks and brick venser usad at The
Shore, Although working in a lower seismic zone,
tha dasign team for the Hillcrast Village projact
wanted to minimize the weight of the building
becauss of poor soil conditions. In this case, they
specified a combination of cement-based panels
and fire-retardart-treated wood [Figure 2.1).

In the historic context of Vancouver's Victory
Square, tha A Downtown Rasidanca building
braaks this genaral ruke, being clad in a full-thick-
ress brick rainscreen systam (Figure 3.2).

FIGURE .2 — 8FU DCWHTOWN RESIDENCE!
THE FULL-WICTH ERICK CLADDING EXTENDE
FROM THE THIRD: TO THE 8IXTH FLOOR

15



Lateral Deflection

Being relatively light, wood buildings have less
mass of inertia with which 1o rasist tha uplift
forces and lateral deflections causad by wind and
selsmic bads.

In mid-riza wood-frame buildings, this resistance
iz provided by fie-down anchors, Thesa are
sactional threadad steal rods that run vertically
through the walls of the building from tha uppsar-
most floor to the concreta slab, whethar this be a
slab-on-grada, the roof of a parking garage or a
podium structure cortaining commercial or othar
accommedation. Singke or multiple rods are typi-
cally located at, or closa to, both ands of shear
walls.

Tha tia-down anchiors ara typically installad in
story-haight sactions, connected with couplars
and spring-loaded, in order to apply & continu-
ous compressive force, evan if shrinkage ocours
in the structure. The bass must be emibadded in
24 inches of concrate, which requires coordina-
tion with the location of beams or slab bands. At
Hillcrast Vilage dwhich iz located in a low ssizmic

16

zone whers wind forces govem lataral dasign)
thare ara no concreta skabs, and grade beams
ocour only ansund the perimetar of the build-

ing. This means that the majonty of tie-down
anchors are sacurad 1o the interior grid of FSL
grade beams using anchor rods driled through
the beams and held in place top and bottom with
4-in.-diameter steal bearing plates (Figures 3.3
and 2.4

The combination of shear walls and tie-down
anchors control, rather than eliminate, potantial
lateral dafiection. Therafore, measures must

e takan to ensura that, for example, frowalls
saparating adjacent bulding areas are dasigned
to accommodate the anticipatad movemant.
This is usually achieved by the use of proprietary
jointing systems that include a rubbar or other
flexible gasket that spans the gap betwaen build-
ing araas, and i anchored on either side by an
aluminum profile. This was the typical datail usad
at Tha Shore, whane fire doors were required in
orndors that connectad two adjacant building
areas within the same phase (Figurs 2.5).
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FE3URE &3~ HLLCREST VILLAGE:
DETAIL OF TIE-DDWH ANCHORS



FIGURE &4 - HILLCREST VILLAGE: HAMING MO CONCRETE SLAE-CMN-GRADE,
TIE-DOWH ARCHORS ARE SECURED TO PEL GRADE BEAMS

A zimilar datail is required whan firewalls extand
above the roof of two adjacant building areas.
This is generaly achieved with a simplke cap
flashing that covars both sectiors of the wall and
the gap betwaen them, and which iz dasigned to
accommiodate tha anticipatad deflection. How-
aver, at Hillcrast Village, whare adjacent buildng
areas are of different heights and the maximum
anticipatad daflection is 1.5 n., the flashing at the
baza of the higher wall extends out to form a cap
flashing for the kower wall [Fgura 2.6).

By contrast, at Henons Landing and The Ardea,
which are Iecated in a high ssismic zone, the
anticipatad maximum deflection was 8 inchas.
Daflections of this magnituda make it more dif-
ficult to integrate wood-frame structures with
bulding elements made from othar matarials

— for example, a concrete or concrete masonny
alewator core — or 1o usa inflexible exteriar clad-
ding systems such as stona ar full-brick masonry.
Sometimes such claddings am restricted to the
lower floors whera deflections due to seismic and
wind forcas ara generally much smiallar,
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Az noted previously, one exception i tha 3R
Downtown Residence, where a full-brick masonry
rainscraan wall extands to tha top of the build-
ing. The brickwork iz supportad on & steal ange
mounted to the third fioor concrete slab and rizas
four storeys to the top of the building. 1t is salf-
supporting, with none of its weight being carried
by the wood-frame wall behind it, but the mason-
ry is tiad back at every sixth course with masonry
ties (Figura 3.7).

This particular usa of masonry was mada pos-
sible by the namrow plan and elongated geometry
of tha buildng (Figura 3.8). Because tha long west
wall iz a reinforced ChL shoar wall that axperi-
encas amost no drift under wind and seismic
Ioads, the floor diaphragms attached to it are also
very rigid. In combination with the closely spaced
shoar walls that run across the building betwesan
tha studio units, this creatas an excepticnally rigid
*egqg crate” structure that will exparience littke or
ne differertial movemeant, even under significant
lataral loads.
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FISURE &8 - 8FU DOWNTOWN AESIDENCE: THE HARRCW WIDTH OF THE BUILDING, WITH
A CONTINUOUS EHEAR WAl L ON OME LONG BIDE, MAKES THE STRUCTURE EXTREMELY RIGID
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Vertical Loads

Tha incraasad dead loads in fiva- and six-storay
buldings can be msieted using & number of strate-
gies, singy or in comiination:

& Convantional studs can be nal-laminated
together to form bearing posts

* Higher strangth material, such as
Couglas fr, can be spacified

* Shuds can be more dosaly spacad

* Enginesnrsd wood posts can be used
whera greatar strength is nesdad

These strategies are genarally necessary only on
tha lowar fioors of the building. At 2&l, for example,
the structural anginesr specified laminated Douglas
fir studs on the first four floors, and spruce-pine-fir
1SPF) on kenvals fia and six [Figura 3.9).

Since their introduction in 2013, the incraasad en-
angy consarvation raguirements for Part 2 buidings
of four storsys or more have resulted in the adop-
fion of 2x6 framing as standand for external walls.
In many projects, 2x6 intermal wals am also usad
on the kower fioors to mest tha incrassed structural
load requirermants. Demising wals between suitas
aitrar consist of stagoered 2x studs botwaen 206
zill and haader platas; or two separate Zx4 walls
tfor more detail, sas Saction 5; Fire Safety and
Noisa Control). In either case, the load-camying
capacity of thess walls & equal to or graater than
that of a standard 205 wall.
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4. CONTROLLING SHRINKAGE AND DIFFERENTIAL MOVEMENT

"In order to minimize shrinkags, you
have to use enginesred floor joists
and kiln dried top and bottormn plates.
These measures ensure that the
shrinkage in a six-storay building is
about the same as it used to ba when
we were building four storeys.”

D SHaplas - Principal, Inegra Architsoiurg

Wood is a naturally hygroscopic material, mean-
ing that it abserbs and rakases maoistura in order
to maintain a stata of equilbrium with its sur-
roundings. During this process, wood membsars
will expand or confract at a predictable rats.

The cellular structura of wood can be likarned 1o
that of a bunch of drinking straws. Liquid watar
i= found in both the tubas of the straws ifree or
capillary moisture) and in the walls of the straws
thameahes [oound moistura). The rakbase of free
moisture does not causa shrinkage but that of
bound mcistura does.

When a free is felled, it is likely that its fibres (tha
walls of the straws) will ba saturated with mcis-
ture, and this moisture will weigh approximataly
28 percant of the dry weight of the wood in which
it is antrained. When wood membsrs are installed
in & bulding, and that building is enclosad and
condtionad, the wood wil continue to release
mcisture urdil it achieves equilibrium with its
sumoundings. In BC, this equilibriurm moistue
contant [BMIC) will vary between aight parcent
and 12 parcant, depending on location and fimea
of year.

Shrinkage

The raleaza of bound moisture results in shrink-
age of approxirmataly one percent for avery

five pament decreasa in moisture contant (MC)
perpandicular-to-grain, and approximataty 2.5
penent of this value paralkel-to-grain. In the
contet of mid-rise wood-frama construction,
shirinkage parallal-to-grain is nagligibla and its ef-
fect may be ignomd.

Howevar, for evary four inches of material,
shrinkage perpendicular-to-grain may be as
much as 5732 in. batwean the “green” MC and
the in-sarvice EMC. It has always boen dasir-
able to use "dry" wood fwith @ MC of 19 percent
or less) in frame construction, but with five- and
six-storay buildings, the usa of dry lumber or
engireerad wood is critical to minimize the ac-
cumulatad shrinkage, which otherwisa could be
as much as thres or four inches over the haight
of the buikding.
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FI3URE 4.1 - QFMONE FOR FLOOR-TO-WALL SONNECTION DETAILS

Most of the shrinkage will ooour in the top platas
and sill platas, and potantially in the floor joists,
depanding on how these ara framed into tha
walls, and whether thay are solid-sawn lumbar
matarial or enginesred wood |-joists Figur 4.1).
Wood |-joists, which may hava plyweood ar OSE
wabs and lamiratad verser lumber (LWL) flangses,
are supplied at a MZ equal or close to the an-
ficipated in-sarvica EMC, and hiave becoma the
micet popular flioor systam for five- and sx-storay
construction.

Howewer, at Hillcrast Village, where economy was
of paramount importanca, it was necessary to
rminimize the usa of more expensive engneard
wiood components, and substibuta a5 much
solid-sawn lumbar as possicle. While 2x4 and
25 matarial is readily available at a MC of 12 or
15 parcent, the 2x10 matarial used for joists must
be special ordered. To avoid this addificnal cost,
it was nacassary for the design team to develop

& detail that would enable tham to use sold-szwn
lumber joists with & higher moisture contant.

Floor panals ware prefabricated on sita using
2x10 lurmber, then lowered into place by crana
and bottad to laminated strand uimber (LSL)
spacer beamis in a modified version of balloon
frame construction Figures 4.2 and 4.3). Thasa
L5L beams are 8 12 in. doap jagqual to the dapth
of the floor joists), and 2 34 in. wids, Thay ware
installed in pairs on top of the bearing walls, and
toppad with a plywood shim bafore tha next
story was constructad. By using an anginesred
wood membser in this location, the solid-sawn
lurber matarial (which iz subject to considerabla
shrinkage) is kapt out of the vertical load path of
tha wall structure.

To accommodate the anticipated shrinkags, the
upper surfaca of the floor joists was sot appoxi-
mataly 216 in. above the top of the LEL bearng,

20 that as the joists reached their EMC, they would
be flugh with the supporting baams, The negligible
shrinkage in the LSL meant that the affects of
shrinkage weare confined to individual fioors, rather
than accumulating up the buiding. Twahwe months
after the buikding was complatad, the contractor
conductad an inspaction and found that very litle
shrinkage lother than that planned for) had oc-
curmed amywhare in the structura,

Approvimate shrinkage values can be calculated
based onthe spacification of the lumber usad.

¢ | umizer that is surfaced grean, commonly
stamped 5-GRN, has a MC greater than 19
percant at the time of manufactura,

* Common dry lumber, including surfaced dry
13-DRYY, kin dried (KD and kin dried and heat
freated (KD HT), havie a maximum MC of 15 par-
cant at the time of manufactura,

= WMC 15 or KD 15 has a maximum MC of 15 per-
cant at the fime of manufactura,

Tha MC 15 spacification is becoming mora com-
mion and was usad by the dasign taam for the
Sail project for all the top and sill plates on the
first four fioors of the building. Four vears aftar
complation, Phass 1 of Zail has axperioncad no
mera shrinkage than would have been expactad
in & four-storay building. Through a similar at-
tertion 1o specification and detailing, other morz
racent projects appear to ba heading for similar
outcomas.
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FIGURE 4.2 — HILLCREST VILLAGE: ON-SITE FREFABRICATION OF FLOOR FANELS

Differential Movement

1. profabr caied L LELspaoarbeams & loadbearing Once it has reachad its in-sarvice EMC, woad ferantial mowamant betwean them. This is most
T framawi iz ralatively stable. By contrast, concrata, staal, likaly to ocour betwean wood floors and alevator
FIGURE 4.3 - HILLCRAEST VILLAGE: FLOWDR FAMNELS . . .
et it ipcmes s bt masonry, and cther materials confinue to ex- shafts or frewalls constructed of cast-in-placa
[LEL) SPACER BEAMS BUILT INTO THE WaLLS pand and confract with changas in temperaturs., concrate or concrete masonry. For this mason,

Where tha wood structura or wood finishas maet  most dasign teams now prafar to use proprietary
anather material includng plumbing and other gypsum firewalls and nail-laminated timbar (NLT)
samvica risers), thera can be the potential for dif- alenator shafts.



In tha casa of Hilcrast Vilage, tha MLT elewator
shafts were "stick-built” on sita, just a3 a comen-
tiznal frarme wall might be. The shaft was erected
one floor at a timea, each storey higight wal alemant
being buiton topofa 5172 in-wide and 2 1/2
in.-deep PEL beam, exacy comasponding to the
L5L baams to which the floor pareks are attachad
(Figures 4.4 and 4.5).

This detail ensured that, should ary shrinkage oc-
cur, it would ba congistant within each fioor leval,
and evanly spread throughout the bulding. Daspite
tha advantagas of MLT ekevaior shafts, the use of
concrate or other noncombusticle construction
matarials has sometimes been a requiremant of
municipal authorities. Provincial legislation recantty
infroduced in British Columbia has removed this
discretionary powsr from municipaliies in relation
o buildngs that ara permitted under BCEC to ba
of combustible construction. Howesar, the client or
stnuctural engineer may prefer to usa cast-in-place
concrete or CMU construction for elevator shafts,
and adjustable elevator thresholds or othar special
details meay bo requirad. I tha casa of the SFU
Downtown Rasidenca fwheara a concreta masonry
alkwvator shatt was chosen for reasons described
in Saction 5, below) shrinkage of the wood-frarme
akments was strictty controlled by caraful spacifi-
cation and detailing, and only a standard threshold
detail was required whene the wood and CMLU
sinuctures maet.

FIAURE 4.4 — HILLCREEST VILLAGE: INTERIOR VIEW
OF NAL-LAMINATED MMEER [MLT) ELEVATOR SHAFT

One initial concam with MLT gevator shafts was
tha possibiity of horizontal displacament or
distortion that might result in misalignment of the
akvator guideways, and hanca intarmitiant stop-
pages and an increasad number of senice cals.
With the use of engineered wood products to mini-
mize shrinkaga, attertion to the vartical alignmeant
of the shaft during construction, and increased
familiarity on the part of elevator marufacturars,
these concams have been alleviated. None of
the buildings included in this practice guide have
expenenced any undue differantial movernent of
this kind.

FISURE 4.5 - HILLCREST VILLAGE
CLOSE UP VIEW OF NLT ELEVATCR SHAFT



5. FIRE SAFETY AND NOISE CONTROL

“We are finding that our clients are
much more concemed about noise
control than they used to be. We pay
caraful attention to bathroom and
kitchen planning o avoid plumbing in
the walls between suites, and carsfully
seal the junctions at floors, walls and

oailings, as wel as at any penstrations.”
Diaks SHaple - Principal, Integra. Anchifsoiure

Buiding codas defina the minimum standards for
fire and life safety, tharmal insulation, noise con-
frol, and cthar aspacts of parformance that any
structura of a givan size, haight, and occupancy
miust mest, Thus, whatever the primary construc-
fion material used, these performance standards
are the samea.

Fire Safety

When the 2008 changes to the BCBC incraased
the parmissible height for wood rasidantial build-
ings, they also applied saveral of the axisting

raquirements for residential buildings of noncom-
bustible construction over four storeys, including:

Mid-riza buildings miora than four storeys must
be fully sprinklerad to the Mational Fire Protaction
Association (MFPA) 13 standard.

FK3IURE %1 — SAIL: EXTERKIR WO oD STRUCTURES
SUCH A= ENTRAMCE CANOFIES, MUET EE OF
HEAWY TIMEER CONSTRUCTION

FIEURE 5.2 - THE BHORE: EXTERIOR WCOiD
STAUCTURES SMH A3 EMTRANCE CAMOFIES,
MLIET BE OF HEANY TIMBER COMETRUCTION




In ganeral, exterior cladding must be noncom-
bustible.

However, the 2009 changes do parmit the use of
firg-retardant-traatad wood claddng on mid-risa
wiood buikdngs (as previously noted at Hillcrast
Village). The definition of "extarior cladding” in

tha coda refars orly to tha outer layer of a wal
assambly, and not to frims and soffits, which may
till ba of untreatad wood. Wiod used in othar
extarior applications, such as porchas and cano-
pies, must conform to the requirernents for haswy
timbsar construction (Figures 51 and 5.2).

Whera NLT aknvator shafts are usad, tha wood
surfacas within tha shaft must be sheathed in fire-
ratardant-treated phwood, gypsum wallboand or
other material with a lame-spread rating of 25 or
lass, to mesat the flame-spread requiramants for
vertical sarvice spacas. If the haight of tha build-
ing exceads 18 metres from grads to the floor
lewvel of the uppermost story, it will ba consid-
ared a *high buiding” under the BZBC. In such

& case, prassurization of the alevator shafts wil
e raquired. This will apply to both combustible
and noncombustible shafts, Within the common
areas of the building, the assambly fire-resistance
ratings and intaricr finish lame-spraad ratings are
tha =ama as those requirad for four-storey com-
bustible construction. In most casas, stair shafts
are of ight wood-frame construction (Figure 5.3)

protactad by twao layers of Typa-x drywal.
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FEAURE 5.3 — HILLCREST VILLAGE AE IS TYFPEZAL IM MID-RISE COMSTRUCTION,
STAIR WELLS ARE COMETAUCTED WITH LIGHT WO OD-FRAME ELEMENTE



With the exception of tha SF Downtown Resi-
dence, all the featured projects use proprietary
firewalls of one kind or another. Thasa systams
sandwich a gypsum fire barriar botwesan two
wiood-frame walls, @ach of which can continue o
suppart the gypsum systern should fire compro-
miga the integrity of the wood-frame wall on the
other side (Figure 5.4 and refer back to Figures
3.5 and 3.6).

2n the SFU Downtown Rasidance, the four-storay
rainforcad concrete masonry firewall on the west
gide of the building, which risas from the concrete
podium structure, nung the full 160-ft. kngth of
tha property lina. Thie wall was constructad ona
fizor ahead of the wood-frame structura of the
bulding itsalf, and is both a fire-resistance-rated
(FRF) wall and a lcad-bearing wall. Stoal angles
at aach fioor level pick up the ands of the wood |-
joists that span the comider that runs the kength of
the wall. This wall forms the back of the elevator
shaft, which was also constructed with CMUs for
simplicity and economy.
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FF3URE 5.4 — THE EHORE: TYRIGAL FROPRETARY FIREWALL CONSTRUCTION



At Hillcrast Millage, whane four- and six-storey
portions of the building meet, the frewall extends
bevond the roof of the four-storey bulding to the
top of the six-storay bulding. This two-storey por-
fion was designed to be salf-supporting should
the six-storey buikdng collapss in a fire. tcontains
no opanings, othar than intake and exhaust ducts
that are protectad by fire dampears (Hgura 5.5)
The other approach considered, which would
hava parmitted oparable windows in tha wall for
the taller building, was to make the roof of the
lower building a fire-rated assambly. This option
was mjectad on grounds of cost

Jn this project, additional firewalls were added

1o limit the buikding area on aither side and so
raduca the size of any potential fire. Although this
was not required by code, it was considerad a
necassary pracaution bacausa of the limitad wa-
ter supply avalable for firefighting im Fort 3t. John,

Noise Control

In regard to the acoustic performance of build-
ings, the coda concems itsalf largely with tha
control of tranemission of aifboma noisa generat-
ad within multi-unit residential buildings. Reducing
tha sound fransmission thraugh the horizontal
fioor'caling) and vertical (wall) saparations ba-
tween suites s crifical in multi-farnily residential
construction. The majority of complaints from
tenants of rental buikdngs relate to issuas of
unwanted noisa, as do the majority of new homea
warranty program complaints from ownars of
units in muli-famity residantial builkkdngs.

Sound is propagatad eithar through tha air
tairborne sound), or through buikdng elaments
(structure-bome sound). Noise reduction strata-
gies far both types of sound propagation bagin
with maximizing the mass of the building alka-
mert betwaen the scunce and the recaiver, so
that more of the sound enargy is absorbed as a
rasult of the increased inertia of the elament. This
raquired mass may ba achieved by using a con-
creta topping andfor & suspanded drywall cailing
in the case of foorzailing assamblies; or, by using
multipks kayers of drywall on one or beth sides of
& demising wall batwiean suitas.

FIEURE 5.8 - 8FU DOWNTOWN RESIDEMNCE: ACDUSTIC PARTITIONS
EETWEEM SUTES ARE CONSTRUCTED UEING STAIGERED STUDS



Beyond the considerations of mass, the strata-
gies for controlling arbome and structure-bome
zound divarge. To reduce airbome sound trans-
migsion, acoustic insulation (2.9, mineral waool,
fibreglass or celulcss) can be placed within the
cailing or wal cavities, Tha abyrinthing intamal
structurs of zuch insulation reflects sound energy
at every tum, trarsforming noiss into haat.

To raducs structura-bome sound, the main
concern is o create discontinuity along the direct
path of fravel (eg. from ona side of a wall or floor
assambly 1o the other). For walls, this can ba
achieved using staggerad 2x4 studs mounted
betwean 2x6 sl and top platas Fgura 5.5) or by
constructing two saparate Zx4 walls with a 1-in.
gap batwean them. Further discontinuity can

e achievad by fastening the drywall on rasilient
channels. For floon'ceiling assemblias, disconti-
nuity can e achieved by installing a suspanded
cailing baneath the floor structure, or if spaca

iz limited, by mounting the drywall cailing to the
underside of the joists using resilient channals.
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FIZURE 5.8 - BAlL: THE CONMCRETE FLCOR TOFFING
INCLUDES FIFING FOR THE RACIANT HEATING SYETEM, AS
WELL &3 MFROVING ACCOUSTIC ISOLATION BETWEEN EUITES

Attention must alzso bo paid to the continuity

of thess sound barriers to aveid the phanom-
anon af *lanking sound”. This can ba sean as
analzgous to water kaking from an ctherwisa
parfect bucket through a tiny hole, Tha junc-
fions batween walls, floors, and ceilings, and
panetrations for pipas, ducts, and other senvices
rmuzt be carsfully and completely sealed. Thess
potantial weak spots can ba minimizad through
caraful planning: for exampls, by organizing
bathrooms and kitchens so that no sarvices run
in tha damizing walls betwean suitas.

The cheice of noisa reduction stratagias will
dapand on budgat and markat expectations,
which in turn may be, in part, a function of
whathar tha project is a rental or condominium
building. The chicice of using a concrata topping
for sound fransmission control may also dapend
on whethear a hydronic radiant heating systam is
aing installed, in which caza a minimum top-
ping thickness of 1 24 in. is required. This was
the case at The Shora, whara the City of North
Vancouwar requires major developmants to tia
irto itz district anangy systermn, and thus install
Fydronic heating. & radiant floor system was also
used at Sail (Figura 5.6).




At Hillcrast Village, no concrete toppings wers
usad, partly because tha soil conditions requirad
the building to be as light as possible, and partly
forreasons of cost Instead, an acoustic mat

was installed below the resilient ficor finish, and
the ceilings were constructed using two layvers of
drywall mounted on resilient channels attached to
tha undarsida of the 2x10 floor joists (Figure 570

Az developar of Zail, The Shore and many similar
projects, the Adera Development Corporation
has boen saarching for the optimal balance
between parformance and price point. Adera has
exparimentad with differant floortailing and wall
corfigurations, to find the combination that mests
or beats the performance of concrete with rgard
to acoustics. Phasa 4 of Tha Shore may well
achieve this goal, although the preciza details of
the system ara not being disclosed.
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FK3URE 5.7 - HLLCREST VILLAGE: TO MINIMIZE BOTH WEIGHT AMD T0ET, THE FROJECT UEEE REBILIENT
FLOORIMG AND A DAYWALL CEILING RETHER THAN ©ONCRETE TOPFAING FOR ACOUATIC ISOLATION



6. BUILDING ENVELOPE CONSIDERATIONS

“In addition to insulation in the stud
cavities, continuous extenor insulation
was required to mest current code
standards. We typically recommend
insulation o be all exterior for much
better efficiency and insulative
continuity, but considenng the cwner's
requirements for this project we went
with a split assembly in order to
minimize the overall wall thickness,
and maximize the useable floor area.”

Jordan Ven Dyok - Asscoiata, M3 | Michasl Goen Archiisoiur TYFICAL PAATY FLOOR
= Tioor inish
All of tha projects featured in this practice guida ] s E QA '"ﬂ]nu
racaived buildng permits befora the BCBC in- Wi wradknt haating
troducad new insulation standards in Decambar & i
2015, With the exception of Hillcrest Village, which : pywood subfoor
iz in & more extreme climata zone than thosa in e ac
the Lower Mainland and Vancouver sland, they * 20 byt
achieved the requirad nsulation kwveals for tha pAe PR
walls using only cavity insulation. From insida to T T
outside, the typical wall construction i interior » 2 layer 6"
drywall finish; polyethndens vapour barrier; fibra- _“:;;'Tm

glass or mineral wool insulation in cavity; exterior
plywood or 5B sheathing; vapour permeable
&ir barrier; rainscrean cavity; exterior cladding

{Figuras 6.1 and 6.2). FIBLIFE 8.1 - BAIL: TYFICAL WALL SECTION
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FHAURE 8.3 — HILLCREST VILLAGE: CONEBINED CAVITY AND
EXTERIZR INELLATION (LEFT); CLADDING FASTEMED THROUGH
RIGID EXTERKDA INSUILATION DIRECTLY INTO STUDS [RIGHT)

Thiz is & wall assambly with which most devalop-
ers and confractors are familiar, and that has a
provan parformance and a known cost, How-
enver, Hillcrast Village provides an examiple of the
split insulation system that may well ba required
for buildings to maat the now anangy conserva-
tion standards. In addition to minaral wool cavity
insulation, the project includes 3 in. semi-rigid
rmineral wool insulation installed on the outside of
the phywiood sheathing. This is then coverad with
the air bamier, and strapping and extaricr cladding

L L L L

1. masonnyclad wood post
g bea by

installed. The insulation is sufficienty rigid so that
it wil support the strapping and cladding without
comprassing. The strapping is screwed dracty
irto the studs, thus avoiding any thermal bridges
across the insulation kyvers (Fgura 6.3}

The same level of themmal performance could
alzo hawve baen achieved using a thicker layer of
enctarior insulation, aliminating cavity insulation
altogether. Howewer, the split system was chosan
as it minimized tha wall thicknass, and provided

ﬂﬂ]'i -

£ wood-frama bl nony siucturs 5 baloony raling

FIGURE 8.4 —-THE S8HORE BECTION THROUGH EXTERICR BALCONY

the maxirmum intarmal floor area within the allow-
able floor space ratio.

Az anergy standards beacome mora stingent, and
gresatar thickresses of insulation are required,
diflerent types of insulation may be used in com-
biration. This will require architects to consider
tha composition of wall assemblies even mora
carefully to ersuna that the vapour permeance

of the layvers increasas from inside to ocutsida,
enabling vapour to pass through tha wall without
causing condensation.



it will alzo be necassary to devise detals that wil
aiminata thermal bridging through the emvelope
altogethar, One place where this is almady baing
considered is in the design of exterior balconies.
Tha traditional datal, a3 used in Herons Landng
and The Ardea, isto instal a dropped baam i the
enterior wall and have a seres of header joists can-
filewar owver it to support tha balcory, While wood is
a poor conductor of heat, this nonethaloss results
in muliple penetrations through the envelope,
potertially compromising its parformance.

An alternative approach is that used at The Shors,
whera the bakonias are simply supported. Fairs
of vertical posts are erected five ot away from
the building, and support horizontal boams at
each floor lewal. From this beam, joists are framed
back to the buiding where they are attached to a
ledger. The ledgeris screwed through the ply-
wiood sheathing directly into the studs, aiminating
thermal bridges (Figure &.4). To integrate these
balconies visually with the buikdngs, the vertical
structure was clad in masonry (Figura 6.5) — rafer
akeo 1o the building saction [Fgure 212). A Hillcrest
Villaga, nstead of projecting balconies, milng &
installed &t the sliding patic doors in each suits, 5o
that tha sliding door may be openad complataly.
This =olution is commonly referred to as a "French
balcony” [FHgure 6.8).

FIGURE 823 - THE SHORE: BALCONY
BUFFORTS CLAD IN MAS OMNFEY
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FISURE &8 — HILLCAEET VILLAGE: NO PROJECTING BALCOMES




7. CONSTRUCTION PRACTICES

“On The Shore, the developsr

wanted to compare the speed of
prefabrication with that of traditicnal
stick framing, so we used different
approaches on different phases of the
project. When we had an experienced
framing crew, we found that work
proceseded as quickly as when
prefabrication was used.”

D Stapies - Principal, Inegra Archisoiurg

When six-storey wood-frame construction was
ra-introduced to British Columbia following the
code changes of 2009, it was widely believed
that prefabrication held the key to the increased
pracision raquirad for these taller buildings. Con-
cerns were alzo raizad about weather protaction,
as a si-storey building takes approximately 50
parcant longer to construct than a four-storay
version using the same techniquas. Lastly, whila
a completed wood-frame building is statistically
just as safe as a noncombustible ona, it was
undarstood that special maasures might bo re-
quired to protect wood structuras from fire while
undar construction.

On-site and Off-site
Prefabrication

Although prefabrication, either on-site or off-sita,
is mora prevakant in sx-storgy construction than in
four-storgy construction, it is by no means univer-
zal. Of the five projacts eatured in this guide, only
Hillzrest illage emnployed off-site prefabrication,
and this was only for the walls (Figura 71} The
fizors for Hillzrest were prefabricated on-sita (Fig-
ura 7.2 as wana the wals for Sail, Harons Landing
and The Ardea. At tha SF Downiown Residanca,
al framing was dona on site [Figure 7:3).

The Shore presents the most interssting case
shudy, because the Adera Davalopmant Corpora-
tion chose to prefabricate Phase 1 on site and 1o
slick-buikd Phase 2. The aim was to determing
whather one mathod was demonstrably supanior
1o the other in tarms of economy, speed, and
pracision. The results were so close that Adera
now considars that this dacision should be left up
o the framing subcortractor. Howewer, architect
Cak Staples of Integra Anchitecture believes that,
as the code requirements and miarket expacta-
tions for parformanca and durakility increass,
prafabrication will provide the necassary assur-
anca of quality and consistency.

FIGURE 7.1 - HILLCREST VILLAGE FACTORY
FREFAEBRIC &TICN OF WoOD-FRAME WALLS



FF3URE 7.2 — HLLCREST VILLAGE: S8ITE PREFABRICATION OF FLOOR FANELE




Tha storey-height walls used at Hilcrast Vilage
wore prefabricatad by Mitsui Homes in Langlay,
BC, to & tolerance of +/- 1/8 in. At Sail, similar
rasults wera achieved by differant means. Hare,
the walls wera prefabricated under covar on sita,
As aach storey was completed, the top-of-wall
ekvation was suneyad and checkad against

the datum on the construction drawings. Ay
armors wers compensated for by adjusting the
height of the wals on the nest storey, =0 thera
was no posshility of ermors accumulating as work
progressed. Prefabrication proceeded one or
two days ahead of demand on site, with quality
control baing the responsibility of tha senicr site
carpentar. In this cass, prefabrication was em-
ployed for reasons of speed and economy, rather
than for increasad pracision.

FIGURE 7.3 — EFL) DOWMTOWN RESIDENCE:
ALL FRAMIMNG FOR THIS PROUECT WaAS DONE ON SITE

At Hillcrast Village, the installation of the prefab-
ricated components proceaded so quickly that
maintaining the comect saquence of other trades
proved 1o be a challenge. While this disruption
rmight imitially seemn to bo a disadvantage, it has
bean overcome on other lange wood projects
through early consultation with — and commit-
ments from — al the fradas. On projects such as
Brock Commons Tallwood House, the recanty
complatad student residanca buildng attha
University of British Columbia, this approach has
resulted in much shorter construction imes and
improvead quality. It could greatly reduca the soft
ocosts for developers in the private sector.

Prefabrication also offers other advantagas on
largar projects. i opiimizes material usa, mini-
mizes waste and centralizes recycing, pammits
just-in-time dalivary of componants to sitas with
limited access or storage space, and also bts
framing bagin in the factory while concrata work
is stil happaning on site.



Weather and Moisture Protection

Longar construction times increasa the risk

of matarials getting wet bafore tha bulding is
enclosad. In addtion, the greater number of
laminatad or built-up solid-sawn studs required to
carry the increasad weight of the building furthar
exacerbates tha issue. In the evant that these
grouped studs are exposed to watar, they tend

o retain it longar than do single studs. Thare are
mary stratagies that can be emploved to manags
waathar and maoistura during construction. For
example, to reduce dampness of wood sil plates,
creating a concrate up-stand arcund the perim-
atar of the building at the loweast leval raises the
gill plates above the leval of ary watar that may
pond on the skab, This stratagy was successfully
usad at Sail.

It is common practice to maonitor the MZ of the
framing umber, and if necessary, this must ba
brought down to less than 19 percant bafore the
finishias ang installed.

Fire Safety for Buildings Under Construction

The first six-storey mid-rise wood-frame residen-
fial building constructad in BC was tha Rermy
project in Richmond, which was urexpactadly
destroved by fire whilk under construction in
2010, It was subsaquantly mbuilt, and since than,
micra thar 100 fiva- and six-storey wood-frams
rasidantial buildings heve bean succassfully
complatad throughout the provinos. Tha Rermy
construction site fire did not nagatively impact
the uptake of mid-rise wood-frame construction
as a whaole, but it did prompt thie creation of a
construction sakty protocol that is now being
adoptad aither formally or informally by most
developars and municipal fra authorties.

“The Remy fire ... prompted the
creation of a construction safety
protocol that is now being adopted .."

Denaloped by the Adera Devalopment Corporation
for the Sal projact, the protocal includas sevaral
recommendations relating to fre sakty during
construction, including:

Running water should ke available on sita for
firgfighting throughout the construction paniod

Crywall should be instaled from the ground floor
up rathar than the reverse, which has always
bean the standard practice

Hot trades, such as welding and torch-on
rocfing, shoulkd ba cansfully supardsad, or
aiminated altogather

In multi-phase projects whers buikdngs ar in
closa proximity, a dry sprinkler system shoulkd
e installed in the saves soffits of complated
stnuctures to prevent the spread of any fire
that might start while the adjacant phasa is
under construction



Site Logistics

Sx-storey wood-frame buildings presant a similar
lewvel of complexdity to that of tradifioral high-rise
construction. Most projpcts will require the use
of a crane, particulary if there is prefaborication
irvohved or if thare are multiple phasas to be buik
IFigura 7.4).

Zonstruction managers must exercisa a high
degres of control, and sub-fradeas must mest ra-
quired schedule deadines to ensure the efficient
usa of expansiva crane time, and to pravant the
backing up of sub-trade work if, for example, in-
stallation of prefabricated components procesds
&t a rapid pace.

FIGLRE 74 — S&IL1 A CRANE WAS POSITIONED EETWEEN THE PHASE 1 AND PHASE I BUILDINGS




8. ENVIRONMENTAL BENEFITS OF WOOD CONSTRUCTION

“By going to six storeys, we

were able to free up the site, and
provide the open space that the
City of Fort St. John reguired, as
wall as provide soft green spaces
for the residents of the buildings.
The courtyard we created is
framed by the two L-shaped
buildings and fesls like a small
park with ample seating, bermed
lawns for recreation and relaxation,
and vanous landscaped areas for
creative play for children.”

Jdordan Yan Dyok - Axscolata, MGA | Michaal Gresn Archiisoium

Whatevar tha construction method used, mid-
risa buldings have several arwvironmental bensfits
when compared to single-family dwalings. They
have a smaller surface-to-volume ratio, which
makes thern mon affizient in tarms of energy
usa, and they create densar neighbourheods that
bring amenitios and sanvices closar to paopla's
hiomes, encouraging walking, cycling and transit
usa, Thasa environmantal berafits are further an-
hanced whan mid-rise builkdings ara constructad
ir wood,

The sustainable attributes of wood are now wall
understood by most architacts. They ara founded
on the pramise that all wood usaed in coretruction

il o of Dk e oot

be harvested from third-party-cartified, sustain-
ably managed forests, Canada has tha largast
area of certified forasts in the workd (Figure 8.1).

Canadian Certification in the Global Context

2016 Year-and

CANADA Fuszia LESS Audrala Eyadan Finlang Balans Poland Eradi

Gamary

"Daub b codrting 1§ reas asrified & roes (s o s sarcied hies bsn e froen s Agare
B eewmeca i icaia sonnech ooy e of Dac HMHE

FIGURE 8.1 - AREA OF SLETAINAELY MANAGED FOREETE IN CANADA AND INTERMATIONALLY



Whethar administerad by the Canadian Standards
Azsociation (Z54), the Bustainabla Forastry Initia-
five [SF1) or the Forest Stewardship Council (FSC)
ithe thrae most common certification systams
usad in BC and Canada), sustainable forest man-
agement has several goals in commaon. These
include: mairtaining or increasing the voluma of
wiood fibre contained in the forest; maintaining
biodversity and animal habitat; maintaining soil
health and prevanting erosion; and maintaining
the natural mix of free spacies. All such systams
provide an assurance to design professionals and
tha public alike that building in wood doas not
compromiss the ecological value of our forasts,

Marufacturad by the sun, wood is the only major
construction material that is truly renewable. Fur-
thamora, as trees usa the sun's enargy to create
callulozsa the main component of wood fibre) thay
saquestar carbon dioxide from the atmosphers.

e | P __
When frees are harvested to create buildings i ks FIRE AND DECAY

and othar durable products, this carben rmmains LIRS

locked in the wood until # finally decays oris
destrayad by fire [Figure 3.2).

Wood also requires minimal energy to be trans-
formed into construction lumbsar, making it
potentially a carbon nagative product. In situa-
fions where wood products can be used in place
of others with a graater carbon footprint (such as
concrete and steel) the berefits can be multipiad
by this substitution effect.

LOMG TERM CARBON STORAGE REFORESTATION OPTIMIZES
I WOOD BUILDINGS CARBON SEQUESTRATION

FIGURE 8.2 - THE CARBIOM CYCLE RELATING TO THE LEE OF SUSTAINABLY MANAGED WCODD IN BUILDINGS



9. COST BENEHTS OF WOOD CONSTRUCTION

"The Ardea and Herons Landing are
the first new rental buldings to be
constructed in Saanich in 25 years. |
don't believe they would have been
economically viable in anything other
than wood-frame construction.”

Tony Jares - Principal, KPL Jaries Archiisciura ino.

In 2016, Atlantic Wood WORKS! publishad a
rasaarch report entified Wood for Mid-rise
Construction. The report included anabysas of
the local practice erndronment, tachnical issues
rakatad to wood construction, and a Class C cost
comparison batwesan wood and other matari-

als fraditionally used in mid-riza buidings. The
baszaine for this cost comparnson was a six-story
buiding in Kamloops, BC, for which comprahan-
sive data was available.

Tha companson was parformead by QS Online
Cost Consultants of Halifax, NS, who dascribaed
the modals as follows:

Bl models are six-storey, and varving in typi-
cal composition from the base modeal which is
comprised of one level of concrete construction
and five levels of wood construction above, one
model with all wood construction, one model
with all concrete construction, and one modeal
with all structural stes| construction. All models
are based on a4' foot deep frost founda-

tion, without basement, slab-on-grade, and

the ground floor is considered as vacant shell
spaca for commercial tenants, while the upper
five floors are for residential.”

Baszed sokly on the inftial capital costs, the
consultants concluded that "the cost analysis
findings indicate that wood construction mod-
alz are the least expensive to build."

In relation to tha substitution of factony-produced
abmants for fraditional site-built components, the
consultants further stated:

*Although this report is not including impacts to
soft costs or cash flow differentials, the result of
extending any project’s duration, cascades into
a direct impact to occupancy iming, construc-
tion financing costs, extended exposurs to
weather and ssasons etc.”

“It would be reasonable to conclude that the
retum on investment for thess manufactured
products, is not in the hard or direct costs in-
cumad during construction, but rather in the soft
or indirect cost evaluations of the overall project
achieved by shortening the overall duration of
the projact and gaining eadier occupancy.”

This sugoasts that the pradictakility of factory
profabrication, and its ability 1o comprass con-
struction times by cverdapping differant phasas of
work, can reduce the soft costs of a projct and
make wood constuction an even more favour-
abla option.

i



10. CONCLUSIONS

Char the past 20 vears, sustainability has in-
creased in importance as a driver of the design
of cities and of tha buikdngs that comprisa tham.
Originally understood as simply an ervironmeantal
izaua, the definition of sustainabiity now embrac-
o5 =ocial and economic Concams.

Az it has done for more than a cantury, wood-
frame construction has esclvad to reflact
pravailing social values, and to embracs the
potential of new materials and technologiss.
Az shown by the projects featured in this bast
practice guids, wood-frarme construction has

successfuly scaled up in response to the need
for danser, more compact communities, while
still continuing to offer efficiency and economy of
construction. Mid-rise buldings are being built by
the same local labour, using lecally sourcad ma-
terials, and establishad construction techniquas.

Bwan as performance expectations for mid-rise
buildings increasa, wood-frame construction will
oontinus to adapt to the changing circumstances.
It is expected that the provisions of the NBZ fwvhich
araacy pormit wood structuras to ba usad for
rmarcantle cocupancies on the ground and first

flizors of sk-storay mixed-use buldings) will be
adopted in BC and elsewhers, making tha curmant
concrata podium structuras unnecassany. Other
practices, such as prefabrication, wil come into
their own as their advantages are more widely
recognizad. Double stud extarior wall construction
or ful extarior insulation may emerge as the most
effective way to accommedate the insulation kevels
requirad by tomormow's enargy codes.

In summary, wa can confinue to raly on wood-
frame constnuction to daliver affordable and
durable buildings, mesting the nesds of commiu-
nities for generations fo come.
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