Wood Frame Construction:
History and Application






Wood is pretty good in tension and bending

Resilient under repeated loads due to much
practice with wind during its natural life



NG WITH WOOD:

From the (Begjnni'nq, of Time

YV
-
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.
. j=e) 1T}
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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
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Kinkaku-ji (Golden Pavilion) |
Kyoto, Japan
1398 CE
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Heian Shrine
Kyoto, Japan
1895
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Nara, Japan
750 CE
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Historic Traditional House
Nichinan, Japan
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More contempéréry 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
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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
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Wood Framing Techmques
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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
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Advantages of Wood:

Natural material

Renewable (if forests carefully
managed)

Sequesters carbon

Easily worked with hand tools on site
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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
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Wood Construction Structural Types:
-~ Heavy bearing wall (solid)

- Post and Beam

- Light Framing
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- 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
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Platform framing

PLATIORM FRAMIN

FIGUORE &2

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

arec bul setties consderably &8

weoond cines and shrinks IF o

imcly (300 mim,) jorsts afe Used

e fin

amoint of loadPuaring CYORs-graa wood

i idenfos
TEMT

Balloon framing
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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

/
/




Platform framing

Truss: {or raftar)

Botom wal plate

Wall sheathing
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remember that lintel members & butt joint with metal —

jre oriented vertically tor strength! z?ﬁ;xﬂe or lap top plate
3?%&%

| T

3t least doubld

studs at the sides

ot door opehir

A
LN IR
“‘Mx ﬁ%%g AL ¥
g 5
S [l -~
o) |
H, | Sl -
e, A 5 wood usually 3t 400mm oc
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.
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subfloor

- joist

Figure 24. Box-sill method used in platform construction.




_ wall finish
|~ _ insulation and vapour barrier

wallstud. . . . - __ baseboard

/ _shoe mould
& G . o i
brick veneer ______ - - / /

—finish flooring

wall sheathing . //? ——f
sheathing paper _____ // ol o
25 mm air space — 59 ' // G Rsiiiie

base flashing : -~

\\:\

[subﬂoor and underlay

150 min. | (%) b 3
: ._/ \'\ floor joist

~~__ continuous header

3 2 [
i sl .
12 mm air space ¢« a1 —__dampproof course under sill

if untreated c ' .% anchor bolt

Figure 26. Floor joists are supported on ledge formed in foundation wall. Joists are
toenailed to header and sill plate. Masonry veneer supported on top of foundation wall. Wall
framing supported on top of the subfloor.




stud -

fire stop

blocking
siding _
wall sheathing

| ~—floor joist
——— mortar bed

=~ anchor bolt

sill plate —/*=¢ foundation

Figure 28. Type of sill used in balloon-frame constru
supported on the sill plate. Wall studs are toenailed t

two each side. Floor joists are face-nailed to the stu
two 82 mm* nails in each case.

ction. Wall studs and floor joists are
0 the sill plate with four 63 mm* nails.
ds and toenailed to the sill plate with







R FRAMING PLAN
Studs and joists are o b B o
[= F iy L= 1=
usually installed at J
"
400mm on centre rT— 1 o S .
|
5—— el [ e F— —_— P s L p——
h 3 3 stoe]
bagm i .|I.r‘|:l|
OIS _—— T i /
w_ S e . . - 4 = ._#‘/
¥ -.ll.'r e rng b — I.ll' . ? ¥ o L ﬂr,
S o (e S SN | == |——l——H
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L] ]
/ |
Regular foist spacy L Shee! metal joist hangers
16" or 24" (406mm or Fi | ire used wherever joists
6l0mm) are maintained s / | ipport al
int: n .__." | I I'-'i";."‘-"-
- !

as lo align with ]
the plywood subi







subfloor >
end joist N |

insulation —— %
joists o %
v \< />j J')

B

: |
vapour barrier . B .

R
\

sill or wall plates

\h“header

- soffit covering

™ overhang

Figure 33. Floor framing at projections.









FIGURE 541
Step Six The second floor walls are
J framed
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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
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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







[e2]
[e)]




100






102




Brick Veneer

NERAL FIBRE [

BPIC}< VENEER WALL AT FOUNDATION

CALE: BASIC POLYETHYLENE STUD WALL (WALL ASSEMBLY A)
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Detail |




ROOFING SHINGLES
SELF-SEALING—MEMBRANE=TYPE EAVE
PROTECTION (1 200 mm [48 in.] HIGH
Min.)

EAVE PROTECTION TO EXTEND
N. 300 mm (12 in.) BEYOND
INSIDE FACE OF EXTERIOR WALL

12.7 mm (1/2 in.) PLYWOOD SHEATHING
TILE BACKER BOARD C/W H CUPS
CR_ MOISTURE=RESISTANT PRE-ENGINEERED WOOD TRUSSES
o GYPSUM BOARD RS| 7.0 (R—40) BATT INSULATION
BATHTUB =y 0.15 mm (6 mil.) POLYETHYLENE (AB
=3 AND VR)
ES 19 x 64 mm (NOMINAL 3/4 x 3 in.)
) WOOD FURRING
____EEI\I‘IT."’;UEH%%YDHSL'” BOARD 12.7 mm (1/2 in.) GYPSUM BOARD
fl ik — il q PREFORMED VENTILATION SPACER
f ol ——— LOWN—IN [NSULATION
~ MAINTAIN MINIMUM THICKNESS OF ROOF
~ INSULATION EQUAL TO THE VALUE OF
i BRICK VENEER 38 mm (1 1/2 in) WALL INSULATION OVER EXTERIOR WALL.
AIR_SPACE N
{ PERFORATED 15 Ib. ASPHALT BUILDING T~ RAISED HEEL TRUSS
I/ PAFER (MB) T~y
" I == -f . 11 mm (7/16 in) OSB SHEATHING -
SEALANT | I_!- 38 % 140 mm (NOMINAL 2 x 6 in) AN
i N WOOD STUDS AT 400 mm (16 in.) ~
16 (5/8 in.
TONGUE RN’E Gn«gcvz'l 0.C. OR BOO mm (24 in.) D.C Yo
PLYWOOD SHEATHIN RSl 3.52 (R-20) BATT INSULATION S
— 0.15 mm (B mil.) POLYETHYLENE (AB A N |
AND VR)
12.7 mm (1/2 in) GYPSUM BOARD
-
__—— SPUNBONDED CLEFIN
AT INEULATION —— - SHEATHING MEMBRANE | I e — —e— — — —J
IN POLYETHYLENE (A8) | I

PILLOW, FRICTION—FIT

IN PLACE (VR) PREFINISHED FASCIA

PERFORATED ALUMINUM
SOFFIT

— GALVANIZED BRICK TIE
MAILED INTO STUD

SEALANT

BRICK VENEER

38 mm (1 1/2 in) AIR SPACE
PERFORATED ~ 15 Ib. ASPHALT
BUILDING PAPER (MB)

11 mm (7/16 in.) 0SB SHEATHING

38 x 140 mm (NOMINAL 2 x 6 in.)
WOOD STUDS AT 400 mm (16 in.)
0.C. OR 600 mm (24 in.) O.C.

RS| 3.52 (R—20) BATT INSULATION
0.15 mm (6 mil.) POLYETHYLENE
(AB AND VR)

12.7 mm (1/2 in.) GYPSUM BOARD

SEALANT

BRICK VENEER WALL AT ROOF
SCALE: 1:5 BASIC POLYETHYLENE STUD WALL (WALL ASSEMBLY A)

BRICK VENEER WALL AT HEADER G)

SCALE: 1:5 BASIC POLYETHYLENE STUD WALL (WALL ASSEMBLY A)

s wall is lack o%‘c:-.,\'i'y insulation

Detail 3: Brick Veneer Wall at Roof

Detail 2: Brick Veneer Wall at Header




OVERLAP 15 Ib. PERFORATED
ASPHALT BUILDING PAP|
150 mm (6 in.) AT CORNER

AVOID JOINTS_IN
SHEATHING AT CORNEHSﬂ\

\

CORNER, HORIZONTAL SECTION

SCALE: 1:5

Detail 4: Corner, Horizontal !

T~ PRESSURE-TREATED PLYWOQD

12.7 x 140 mm (1/2 x 6 in.)
BLOCKING RAINSCREEN
CAVITY COMPARTMENT SEAL

~— FOUNDATION BELOW
(BRICKS TO G"ERHANF
MAX. 1/3 DTH

OR 12.7 mm (1/2 in) )

BRICK VENEER

38 mm (1 1/2 in.) AR SPACE
PERFORATED 15 Ib. ASPHALT BUILDING
PAPER (MB)

11 mm (7/16 in)) 0SB SHEATHING
38 x 140 mm (NOMINAL 2 x 6 in.)

WOOD STUDS AT 400 mm (16 in.) O.C.

OR 600 mm (24 in.) O.C.

20) BATT INSULATION
0.15 mm (6 mil.) POLYETHYLENE (AB
AND VR)

12.7 mm (1/2 in.) GYPSUM BOARD

ou [q add insulation

4
BASIC POLYETHYLENE STUD WALL (WALL ASSEMBLY A) m

N
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Wood Veneer

WOOD SIDING WALL AT FOUNDATION DETAILS
SCALE: 1:5 EXTERIOR ADA INSULATION SYSTEM (WALL ASSEMBLY B)
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Detail 7: Wooc 1g Wall at Foundation




ROOFING SHINGLES

SELF—-SEALING MEMBRANE-TYPE EAVE
PROTECTION (1 200 mm [48 in.]
EAVE PROTECTION TQ EXTEND WIDE MIN.)

MINIMUM 300 mm (12 in.) BEYOND 12.7 mm (1/2 in) PLYWOOD

INSIDE FACE OF EXTERIOR WALL SHEATHING G/W H CLIPS
PRE—ENGINEERED WOOD TRUSSES

RS| 7.0 (R—40) BATT INSULATION

nee;k to m.j] A 3 vent spac; beﬂ\;een 19 x 64 mm (NOMINAL 3/4 x 3 in)
the i ion and the underside of the 12 o (1/5cin) EYFSUM: 502

[ A |
roof sheaihlng VAPOUR—BARRIER PAINT {VR)
PREFORMED VENTILATION SPACER

BLOWN—IN NSULATION

MAINTAIN MINIMUM THICKNESS
OF ROOF_INSULATION EQUAL TO
VALUE OF WALL INSULATION

FINISHED GYPSUM BOARD
JOINTS ACHIEVE CONTINUITY
OF AIR BARRIER

PREFINISHED FASCIA -

PERFORATED ALUMINUM
SOFFIT

VERTICAL 19 x 64 mm (NOMINAL 3/4 x 3 in.)
WOOD STRAPPING

38 mm (NOMINAL 2 in.) SEMI-RIGID RS 1.18
(R-6) INSULATION C/W SPUNBONDED OLEFIN
FACER (MB)

38 x 140 mm (NOMINAL 2 x 6 in.) WOOD
STUDS AT 400 mm (16 in.) 0.C.

RS| 3.52 (R—20) BATT INSULATION

12.7 mm (1/2 in.) GYPSUM BOARD (AB)
VAPOUR—BARRIER PAINT (VR)

T
|
|
|
I
|
|
|
; HORIZONTAL WOOD SIDING
|
|
1
t
|
|
I

o

WOOD SIDING WALL AT FLOOR @

SCALE: 1:5 EXTERIOR ADA INSULATION SYSTEM (WALL ASSEMBLY B) WOOD SIDING WALL AT ROOF @

SCALE: 1:5 EXTERIOR ADA INSULATION SYSTEM (WALL ASSEMBLY B)

Detail 8: Wood Siding Wall ar Floor
Detail 9: Wood Siding Wall at Roof




SEALANT -

SHEATHING

ORNER, HORIZONTAL SECTION

ALE: 1:5 EXTERIOR ADA INSULATION SYSTEM (WALL ASSEMBLY B)
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Stucco

STUCCO CLAD WALL AT FOUNDATION
LE: 1:5 EASE SYSTEM (WALL ASSEMBLY C)
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Detail 11: ] tncation




the para pet {3 ng always drains into the roof to
Jvolq St}llllll]i:" oh the 1'3:3&1&

ROOFING BALLAST

ROOFING MEMBRANE

12.7 mm (1/2 in.) PLYWODD SHEATHING

C/W H CUPS

PRE-ENGINEERED PARALLEL WOOD

TRUSSES

RSI 7.0 (R—40) BATT INSULATION

POLYETHYLENE (AB AND VR)

19 x B4 mm (NOMINAL 3/4 x 3 in)

WOOD FURRING

12.7 mm {1/2 in) GYPSUM BOARD

stucco is {':1||-]}-' vulnerable to ;iamage 50 they
use 3 metal bead up the corner to provi-:]e better
5 b tection, though damage can still happe
rgﬁk&\{:& .ql:?i:m\_' Plot\._\h. n, 19 1 dan 39_ 3h 5T | |..,|."Pﬁ'1
BUILDING PAPER AT CORNER

METAL FLASHING

OVERLAP AMD TAPE
SPUNBONDED OLEFIN - —,
MEMBRANE (A2)

.

CORNER BEAD __——— VENTED ROOF SPACE

STUCCO FINISH

SELF-FURRING LATH

15 |b. PERFORATED ASPHALT BUILDING PAPER
(MB)

12,7 mm (1/2 in.) FIBREBOARD (AB)
SPUNBONDED OLEFIN {AB)

12,7 mm (1/2 in.) FIBREBOARD (AB)

3B x 140 mm (NOMINAL 2 x B in.) WOOD
STUDS AT 400 mm (18 in.) O.C. OR

600 mm (24 in) O.C.

RS 3.52 (R-20) BATT INSULATION
POLYETHYLENE (VR)

12.7 mm (1/2 in) GYFSUM BOARD

g SEALANT BETWEEN
- OVERLAPPED
AR BARRIERS

—

~— SPUNBONDED CLEFIN

STUCCO FINISH

SELF-FURRING LATH

15 Ib. PERFORATED ASPHALT BUILDING
PAPER (M.B.)

127 mm (1/2 In.) FIBREBOARD (AB)
SPUNBONDED CLEFIN (AR)

12,7 mm (1/2 in.) FIBREBOARD (AB)
38 x 140 mm (NOMINAL 2 x 6 in.)
WOOD STUDS AT 400 mm (16 in.) O.C.
OR 600 mm (24 in) O.C.

RSl 3.52 (R—20) BATT INSULATION
POLYETHYLENE (VR)

12,7 mm (1/2 in) GYPSUM BOARD

CORNER, HORIZONTAL SECTION (D

SCALE: 1:5 EASE SYSTEM (WALL ASSEMBLY C)

STUCCO CLAD WALL AT ROOF @

SCALE: 1:5 EASE SYSTEM (WALL ASSEMBLY C)

Detail 14: Corner, Horizontal Section Detail 13: Stucco Clad Wall at Roof




Window Openings

(WALL ASSEMBLY A)

Window 0 . 111




note that the window

LOW-EXPANSION
BOLTURETHANE N
FOAM SEALANT (AB)

ROUGH STUD
COPENING (AR]\

the insulated window unit is generally placed in

| -1l | .
line with the insulation

loser to the exterior face in the wood clad wall

n with 3 brick veneer

— WINOOW FRAME [AH)

GASKET —
(AB)

HORIZONTAL WOOD SIDING

VERTICAL 19 » B4 mm (NOMINAL 3/4 x 3 in)
'WOOD STRAPPING

38 mm (1 1/2 in) SEMI-RIGID INSULATION

C/W SPUNBONDED OLEFIN (MB)

38 x 140 mm (NOMINAL 2 x 6 in.) WOOD
STUDS AT 400 mm (16 in) OR 80D mm
(24 in) O.C

RS 3.52 (R—20) BATT INSULATION

127 mm {1/2 in.) GYPSUM BOARD (AB)

VAPOUR—-BARRIER PAINT (VR)

WINDOW OPENING
SCALE: 1:5

Detail 18: Window Opening, B

18
(WALL ASSEMBLY B) O

the window placement in 3 st

LOW-EXPANSION —
POLYURETHANE
FOAM SEALANT (AB)

SPUNBONDED —
OLEFIN

WINDOW FRAME (AB)

S0 FINISH

- 200 LATH

15 Ib. PERFORATED ASPHALT
BUILDING PAPER (MB)

12.7 mm (1/2 in.) FIBREBOARD (AB)
SPUNBONDED OLEFIN (AB)

2 % & in.)
AT 400 mm (16 in.) O.C. OR
600 mm (24 in,) Q.C.
RSl 3.82 (R—20) BATT INSULATION
POLYETHYLENE (VR)
12.7 mm (1/2 In.) GYPSUM BOARD

12.7 1/2 In,) FIBREBOARD (AR
T e Noﬁg% §o%h sruns

WINDOW OPENING

SCALE: 1:5

Detail 19: Window Opening, C

;
(WALL ASSEMBLY C) @




Floor Overhang

(WALL ASSEMBLY A)

113

Detail 2




SHEATHING

CANTILEVERED FLOOR

114

Detail 21:




Eave details to avoid blocking ventilation

(A) suggested detail with ordinary truss (B) alternative design with raised truss
heel joint heel joint

A

I in. (25 mm) minimum

Fave Detail

air ventilation baffle

perforated soffit

baffle

perforated soffit
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Insulating joist-type roof-ceiling between the ceiling

and sheathing

roof sheathing

3 172 in. (89 mm) recommended
ventilation space

cross members
prefinished fascia
perforated soffit
insulation batts
air/vapour barrier
gypsum board

roof joists

Ne—T
\/

10 eeees(1eee
— > \ /u”a,/{" l\1’\,/\'\/ﬂ'\l\l\xﬂ'\-’\U/
- HLOO0ODO00ON00C
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Alternative method of insulating joist-type
roof-ceiling between the ceiling and sheathing

This method can be used where the the ventilation space is continuous
slope is at least 1:6, the joists run in from eave to ridge and is vented in
the same direction as the slope, and both directions.

holes in web to cross
ventilate between joists

2 12in. (63 mm) minimum ———— —
ventilation space

roof sheathing

wood |-joist

baffle

prefinished fascia

perforated soffit —

insulation —

air/vapour barrier b ]

ceiling — =




Insulation of nominally flat joist-type roof-ceiling
above the sheathing

[ — | /2 in. (40 mm) crushed stone
l or gravel

built-up roofing membrane

5in. (127 mm) type 4 expanded
polystyrene insulation

vapour barrier (only required
for vapour permeable insulation)

3/8 in. (9.5 mm) plywood sheathing
g (roof not used as a walking deck)

roof joist

= ————  112in. (12.7 mm) gypsum
board ceiling

Effective Thermal Resistance ﬁiﬁiﬁ
R-26.6 (RSI 4.68) i




Conlinuous

ricly
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Framing Sizes

Appendix A -Tables

Table 16
Maximum spans for floor joists - general cases!.?

{m)

L in. (mm)

1-3
(3.44)

(4.20)

These tables can be
found in the CMHC
Handbook you can
download on the
course pade
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Table 22
Maximum spans for spruce - pine - fir lintels = No. | or No. 2 grade -

non-structural sheathing’

n.
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Table 26
Maximum spans for roof joists — specified roof snow loads 52.2 and
62.7 psf (2.5 and 3.0 kPa

123
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vapour barrier .

sill or wall plates

header

soffit covering

overhang

Figure 33. Fioor framing at projections.
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The Dickson House
Somewhere in New England,
USA
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