The Use of Wood in
Architecture

From Historic Precedents to
Modern Methods of
Construction



The History of Wood
Construction






Wood is pretty good in tension and bending
Resiliant under repeated loads



NG WITH WOOD:

From the (Begjnni'nq, of Time
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The first timber home
dates back to over o
in the -
Mesuolithic peried and | 1 i s
: Is.
was found in Britain. - ;__! man starting making tools
add They were made from natural
J,J materials such as

During 9000BC to S000BC, one of the largest structures in
the world was the a long narrow
timber structure housing 20 to 30 people.



https://www.logcabinhub.com/living-with-wood-from-the-beginning-of-time/

Wattle and daub, a combination of In 2560BC Egypt

- The copper and bronze woven wooden strips and other had to strip
— age allowed man to make adhesive material has been used to every bit of
tools more durable and i build walls for at least 6,000 years. forest and wood
less brittle. (| they could to
=T build the
The copper age also [ pyramids of
brought about the metal | Giza, for levers
saw which brought en = and éledges.
advancements when E
working with wood.
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During the lron
Age the main
building material
was the

|
b

ik

which
still required the

{ !
L
L]

— Ij
use of wood- the 5 l i s =
bricks were ~ £
formed in — _ |
wooden moulds. The introduction

The Iron Age saw more of the timber erane during the
advancement in wood work,  Roman Empire allowed men to
steel improved all the lift much larger weights to
existing tools, and higher heights and create

introduced the hand-plane. more impressive structures,



In the Middle Ages, Carpenters were
considered to be among the most skilled

craftsmen and »

BT the

construction of every building required wood,

invented during the Renaissance
{14th-1Tth century) had a hugely positive impact on carpenters

work and was used 1o

One of the most popular
uses for wood in
construction now is the

The i the
largest and most expensive
log home in the world.

Wood is still a hugely papular
material to build with and it
will stay that way for a long
time! It is

provides us with a
construction method which is

as

the warld moves to greener
way of living, the log cabin is
bound to only increase in
popularity.

The technique we now use today, known as
7 was first developed by the Romans in S50AD,

By the Middle Ages

{476 = 1500 AD) timber

framing was reaching its
N haights with impressiva
) structures such as the

In China, Tnmp!e:.' ane

usually built with a
frame on top

of m sior o the

oldest wooden building

in China is the Manc
1 Lai) which .

dates back to 782 AD.

Whilst North America’s forest acreage is stabilizing, more
work must be done to ensure they survive for fulure
generations.,




Historic Wood Architecture of Japan



Kofukuii Five Storied
Pagoda
Nara, Japan
730 CE




[tsukushima Shrine
Miyajima, Japan
593 CE
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Fushimi Inari Shrine
Kyoto, Japan










Kinkaku-ji (Golden Pavilion) |
Kyoto, Japan
1398 CE
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Heian Shrine
Kyoto, Japan
1895 B
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Nara, Japan
750 CE
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Historic Traditional House
Nichinan, Japan









% the ¥
; "l '1_\"

L P s s
More contemporary Japanese house
Using the same style of building
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Historic Residence
Kitakyushu, Japan
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Historic Wood Architecture of China



S AR )

Various buildings
Summer Palace
Beijing, China
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Early American Wood Houses
Salem, Massachusetts
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Houses in the Swiss Alps
More solid construction
than in North America






























Wood Framing Techmques



Two kinds of “wood”:

Na’cural:
- Logged and cut and can have defects
- Limited in size

Engineered:

- Select parts of the wood are “assembled” usually with a
binder material (glue) into shapes that are more reqular and
stronger
- More environmentally responsible
- Very large sizes are available



Advantages of Wood:

Natural material

Renewable (if forests carefully
managed)

Sequesters carbon

Easily worked with hand tools on site



Disadvantages of Wood:

- Burns

- Rots

- Foot for termites and carpenter ants

- Not available everywhere in the world
- Height limited

- Natural insulator so cannot store heat



Wood Construction Structural Types:

- Heavy bearing wall (solid)
- Contemporary uses CLT panels
- Post and Beam
- Larger members spaced usually 2.4m
apart or more
- Light Framing
- Smaller members (38mm x ??mm)
placed at 400 mm o.c.



- tangential shrinkage
Wood shrinkage in a direction tangent to

the growth rings, about double that of
radial shrinkage.

radial shrinkage
Wood shrinkage perpendicular to the
grain, across the growth rings.

longitudinal shrinkage
Wood shrinkage parallel to the grain,
about 2% of radial shrinkage.

Quartersaw cutting
Plainsaw cutting










Platform framing

PLATIORM FRAMIN

FIGUORE &2

Comparsive famung detals for pletfoem
Frammng (left] and balloon framing
(right} Platform frammg & sasier
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Balloon framing



Wall framing using balloon construction method

second-floor joist

fire stop

lin.x 4 in. (19 x BY mm)
ribbon let-in

stud

insulate prior to applicat]nn
of sheathing or sheathing
membrane

first-floor joist

/i,

fire stop

foundation sill plate
(anchaored)

/
(1

/
/







remember that lintel members & butt joint with metal —

jre oriented vertically tor strength! z?ﬁ;xﬂe or lap top plate
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temporary brace — ™~ 6 to coordinate with modular plywood

stud and jack stud —

bottam plate
cripple/trimmer stud —— Sk
window openin : . ,

PERINg let-in bracing or metal strapping

when no or non-structural
sheathing is used

lintel

MNote: Where the lintel exceeds 10 ft. (3 m), the jack stud
needs to be doubled on both sides of the opening.




subfloor

- joist

Figure 24. Box-sill method used in platform construction.
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R FRAMING PLAN
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FIGURE 541
Step Six The second floor walls are
J framed
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Figuere 26: Components of @ wood ffams strsciure




WOOD SIDING WALL AT FLOOR

SCALE: 1:5 EXTERIOR ADa& IMSULATION SYSTEM (WALL ASSOMBLY B)
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Two ways of framing a residential roof:

1. Traditional uses rafters and collar ties for stability
- Can inhabit the space below the roof

1. Contemporary uses prefab trusses for speed of construction
- Cannot inhabit the space below the roof



-

Truss Plate

Top Chord

X

Panel Length

1“ Peak

Continuous Lateral Brace

12
~UJSlope

-

\

\—Bnttam Chord \- R'SF}“EE

Bearing Point

=
Wedge Block /

Panel Point
.

Span (Out To Out Of Bearings) Cantilever

Overhang

ot

Bottom Chord Length



Jack Truss Scissor Truss
(€) 2009, InterNACHI



















Framing Sizes

Takle 14
Maximum spans for floor joists — general cases!?

These tables can be
found in the CMHC
Handbook you can
download on the
course pade



Table 22
Maximum spans for spruce — pine — fir lintels — Mo. | or Mo. 2 grade -
non-structural sheathing®




Table 26
Maximum spans for roof joists — specified roof snow loads 52.2 and
& sf (2.5 and 3.9 kP




Putting it all together















vapour barrier . L

sill or wall plates
header
soffit covering
overhang

Figure 33. Fioor framing at projections.
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Heavy Timber Construction



— Char layer

— Char base

—— Pyrolysis zone

Pyrolysis zone base

Normal wood

Figure 3.1. Formation of Char layer and pyrolysis
zone in wood (one-dimensional) when exposed
to high temperatures (CSA, 2011).




!
3 | Original surface
] —

Char layer

Heated wood

Three-sided exposure Four-sided exposure

Figure 3.5. lllustration of wood beam or column exposed to fire with
the char layer, heated wood layer and cool interior section indicated
(Buchanan, 2001).




Glue-laminated timber (glulam) is fabricated by

gluing individual pieces of dimensional lumber
together to form columns, beams and headers.




Glue-laminated timber panels have the appearance of glulam
beams laid flat. These panels provide a strong and economi-

cal flooring option with one-way spanning capability.




Laminated veneer lumber (LVL) is fabricated by laminating

and gluing multiple veneers together in the same orienta-
tion. This enables long elements to be produced that have

high strength in one direction.




Laminated strand lumber (LSL) is fabricated from flaked
wood strands glued together in large billets. The length is
limited only by standard shipping and trucking dimensi-
ons. LSL can be used for floors, walls and vertical mem-

bers where large floor-to-floor heights are required.
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t Center for the Performing Arts
Vo, Eugene, Oregon, USA

’f Hardy Holzman Pfeiffer Associates
I 4 1982
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Gene H. Kruger Pavilion
Laval University














































e s
ey LR, = P

35

Jackson-Triggs Niagara Estate Winery
Niagara-on-the-Lake, Ontario
KPMB Architects
2001
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The Core, Eden Project
St. Austell, England
Nicholas Grimshaw Architects
2005
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Richmond, BC
KPMB Architects
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Transit Terminal
Yufuin, Japan
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Visitor Centre
500, Japan


















The Nest — UBC Campus Centre
Dialog (HBBH) + BH Architects
Vancouver, BC
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Centre for Interactive Research on Sustainability (CIRS)
Vancouver, BC
Perkins + Will
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CLT - Cross Laminated Timber
(often used in conjunction with Glue Laminated Timber)



Comes in 3,5 and 7 ply thickness

Each layer is about 38mm thick but
varies by manufacturer, so check




Called cross laminated as
each layer is set
perpendicular to the
previous

Must have an odd
number of layers so the
outside faces are in the
same orientation



Floor panels
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