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Shrinkage of Wood During Construction

Wood-frame Shrinkage

Total shrinkage dependant on amount of
tangential/radial grain wood and initial
moisture content

Differential movement is a real concern
when detailing, especially for taller wood-
frame buildings

Cumulative shrinkage for 6-story wood-
frame building at roof eave.

Estimated
Shrinkage at
Case Eave
(mm) | (inches)
—S-GRN joists and S-GRN plates 146 534"
#2 — S-DRY joists and S-DRY plates 74 3
#3 — Dried S-DRY joists and 46 134"
dried S-DRY plates
#4 — SCL joists and S-DRY plates 42 12157
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Building Enclosure Detailing - Control Functions
and Critical Barriers

Control Functions Critical Barriers

Water Shedding Surface

Water Resistive Barrier

Air Barrier System

Thermal Insulation

Vapour Retarder/Barrier
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Building Form & Features

Primary Relationship s===w==. Secondary Relationship



Building Enclosure Design and Detailing Goals

Continuity of control layers within and
between assemblies:

Water shedding surface

Water resistive barrier (WRB)

Air barrier

Thermal layer

Vapor barrier (if appropriate)

Allowing for movement, maintaining
fireproofing, accommodating structural
requirements and aesthetics
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Allowing for Wood-frame Shrinkage
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Detailing for Differential Shrinkage

Wood frame
assembly
shrinks

Cap flashing
becomes
displaced

Masonry
veener
expands due
to increase
in moisture
content







Lessons Learned from Wood-frame Shrinkage
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Window Sill Detail - Sealant Joint Method

1/2* PLYWOOD AS . WINDOW UNIT
REQD, TO
CREATE SILL PAN et ! 1/8° GAP W/ SILICONE SEALANT
(AR SEAL) - EXTEND SEAL 4° UP

1X WOOD : ' | EACH JAMB
STOOL -

. - EXTEND MEMBRANE FLASHING
1X2 WOOD  — 6" UP ROUGH FRAMING AT
SKIRT ==V EACH JAMS

SHIMS AS PER WINDOW MANUF.

I SILICONE SEALANT W/ BACKER

34" WIDE @ 2ND FLR. SILL
1* WIDE @ 3RD FLR. SILL
1 1/4* WIDE @ 4TH FLR. SILL

1
|
1
L------------

3" HIGH END DAM AT
SILL FLASHING
TERMINATION BEYOND

1/8* THICK WASHER
BEHIND FLANGE AT
FASTENERS (TO
CREATE WEEPS)

ROWLOCK SiILL BRICK -
SLOPE VARIES PER
FLOOR TO MAINTAIN

|
1/2* WIDE @ IST FLR. SILL :
1
|

. 24 GA. STAINLESS STEEL
SILL FLASHING

STAINLESS STEEL BRICK TIE
PER STRUCT.

............. MEMBRANE FLASHING (9* WIDE) -
FORM AS "SiLL PAN" W/
ADOITIONAL MEMBRANE WHERE
REQUWRED




Window Sill Detail - Two-Piece Flashing Method
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WINDOW SILL - HIGH DIFFERENTIAL MOVEMENT | DETAIL 14 EAB-ii
Exterior Air Barrier - Lapped Flashing Approach

WINDOW SILL - HIGH DIFFERENTIAL MOVEMENT l DETAIL 14 EAB-i

Exterior Air Barrier - Precast Sill Approach



Window Sill Detail - Sliding Flashing Method
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Masonry Wall Interfaces e i e

— Elevator walls
— Fire walls
— Zero lot line walls

— Chimneys




Masonry Walls
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Masonry Walls

Roofing expansion joint
sized as required to
account for movement. 47
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Firewall Detail Locations

1. Roof at firewall parapet
2. Exterior wall perpendicular to firewall

3. Interface between these two




CMU Firewall Example Detail -

1.
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Roof

Roof assembly
Roof membrane
Protection board
2 layers 50 mm {2 in.) rigid insulation
Tapered rigid insulation to provide slope
Self-adhered membrane
Sheathing
Wood roof framing
Gypsum board
Pre-finished metal flashing with standing

seam joints & hook strips

Intermittent flashing attachment clips

Liquid-applied noncombustible waterproof coating
over top of firewall & onto transition membrane/strip
Rigid insulation under cap flashing

Mortar to provide slope

Foil-faced self-adhered transition membrane
Pre-cured flexible silicone transition strip sealed at top
& bottom edge to foil-faced membranes

Foil-faced self-adhered transition membrane on sloped
metal support flashing

——@ 10. Batt insulation in framed roof curb

11. Termination bar on self-adhered membrane on

firewall with excess membrane draped below

12. Semi-rigid mineral wool insulation

13. Firewall as required

14. Vertically sliding breakaway firewall anchor

15. Structural wall as required with insulation 600 mm

{24 in.) down from top of wall & as required acoustically



CMU Firewall Example Detail - Roof
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Roof assembly
Roof membrane
Protection board
2 layers 50 mm {2 in.) rigid insulation
Tapered rigid insulation to provide slope
Self-adhered membrane
Sheathing
Wood roof framing
Gypsum board
Pre-finished metal flashing with standing
seam joints & hook strips
Intermittent flashing attachment clips
Liquid-applied noncombustible waterproof coating
over top of firewall & onto transition membrane/strip
Rigid insulation under cap flashing
Mortar to provide slope
Foil-faced self-adhered transition membrane

o

Pre-cured flexible silicone transition strip sealed at top
& bottom edge to foil-faced membranes

9.

Foil-faced self-adhered transition membrane on sloped
metal support flashing

10. Batt insulation in framed roof curb

11. Termination bar on self-adhered membrane on

firewall with excess membrane draped below

12. Semi-rigid mineral wool insulation

13. Firewall as required

14. Vertically sliding breakaway firewall anchor

15. Structural wall as required with insulation 600 mm

{24 in.) down from top of wall & as required acoustically



CMU Firewall Example Detail - Wall
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1. Wall Assembly
Cladding (fibre cement siding)
19mm (3/4") wood furring (p.t.)
Vapour permeable sheathing membrane
Sheathing
Wood framing 38x140mm (2x6)
Batt insulation
Polyethylene
Gypsum board
. Semi-rigid mineral wool insulation

N

. Flexible noncombustible membrane

':.w

Metalbreakshape cover
(or other non-combustible cladding)
5. Backer rod & sealant

6. Vertically sliding breakaway firewall anchor

7. Structural interior wall as required with
insulation minimum 600mm (24”) in from
exterior face of exterior wall

8. Firewall as required

9. Polyethylene sealed to face of firewall




Zero Lot Line Construction

- Vertical Joint

[RDH: Terminate cover at
same height in both

SK-06 and SK-07.
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-~ DENSGLASS SHEATHING ONWALL PANEL

B
T,

5

-~ BULDING WRAP WEATHER BARRIER « TYPE 2.LAP O FOL.FACE SAM AND SHEET METAL FLANGE SELOW

~— FEERCEMENT SONG FCS8

AR

7
o

B3

~— 3 x 34" GUTTER SLOPED TO DRAN @ 4- PER FT.. 2¢ GA. MIN. EONDERZED GUTTER PAINT TO MATCH CLADDING BROVIDE
DOWNSPOUT @ ENCS PER AR S83_S(01

WA

~— DENSGLASS SHEATHING ONWALL PANEL
S _— BULDING WRAP WEATMER BARRIEA - TYPE 2.LAP O/ FOL-FACE SAMAND SMEET METAL RANGE BR.OW

-~~~ FEERCEMENT SONG FCS-3

— ﬁb‘;/‘.iﬂ}‘"zga o a‘wc:‘ Lmirpa:g:mm JOINT ROH: 12 Inch backer
L phte oo SACHA sat | 80F 3 ch hee
in 2 rows of sealant both silicone over butt joint
sides of buttjointn. | |or 8 inch cover plate set
| In 2 rows of sealant
both sides

o~ 24 0A. BONOEAZED REGLET MASHNG. PANT TO UATCH ACJACENT SHEET WETAL TRIM
-~ 24 GA. BONDEAZED COUNTERALASHNG. PAINT TO MATCH ADUACENT SHEET METAL TRIM

/~ 18 GA. SONDEACED & FIBLD-PANTED OR PRE-COATED EXPANSION JONT COVER PROVIDE ¢° BACKER ALATES @ SALICE JOINTS ANDEHCOL0R
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/

/
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FASTENER W/ GASKETED WASHER —"
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BUTYL SEALANT —
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ROH: If these drawngs
are being considersd
as shop drawings,
then need to submit
all fastener types and
[lengths etc
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RDH: Cansider verteal

= = movement. Confirm slope
Zero Lot Line Construction I velickont bo acostnl Y
vertical movment
DENSGLASS SHEATHING ONWALL PANEL
BULDNG WRAP WEATHES SARRIER . TYPE 2. LAS O/ FOL.FACE SAM AND SHEET METAL FLANGE SE.0W
FEERCEVENT SONG FCS3
3 x 34" GUTTER SLOFED TO DAAN @ 4 PER FT. 24 GA. MIN. SONDSRZED GUTTER PAINT TO MATCH CLADDING. PROVIDE
DOWNSPOUT @ ENCS PER BF1 $83_5K21
DENSGLASS SHEATHING ONWALL PANEL
BULOING WRAP WEATHER BARRIER . TYPE 2,LAP O/ FOL-FACE SAMAND SHMEET META. RLANGE BR.OW
FIEER CEVENT SONG FC33
8 FOL-FACED SAM LAP O VERTICAL LEG OF EXPANSION JOINT [RDH- 12 inch backer |
4 :
: ST ¥ NS AR P OF Gy Wt plate per SMACNA. Set | [RBH 3 inch sheet
|in 2 rows of sealant both.  silicone over butt joint
|sides of butt jointn. or 8 inch cover plate set
In 2 rows of sealant
both sides.
24 GA. BONDEAZED REGLET ALASHNG. PAINT TO UATCH ADJACENT SHEET METAL TRIM S -
/
24 GA. BONDEAZED COUNTERFLASHING. PAINT TO MATCH ADJACENT SHEET METAL TRIM /
&
inch 18 GA. SONDEACED 4 FIE.D-PANTED OF PRECOATED EXPANGION JONT COVER PROVIDE * BACKER FLATES @ SRLCE JOINTS ANDERCOL0R
WATCHED PREFORMED 5 LICONE TAPE O SALCE JONTS
1B GA GEMSONTINUOUS EXPANSION JONT COVER SUPPORT. EXPANSION JOINT COVER TO SLIOE
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FASTENER W/ GASKETED WASHER
RECNE ™

R BUTYL SEALANT

[ROH If these dumgs]

}m being considersd 18) BOORND CAP SHEET WRASS OVER TOP
as shop drawings, - BULOND WRAP WEATMER BARMER - TYPE 2 OF PARAPET WALL (VIF )

‘then need to submit

all fastener types and 18) BAONDRLLO OO PARAPET WAL

llengths, etc.
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Steel Columns

— Horizontal wood members
shrink while vertical
members do not.

Roof structure

N\

Shrinkage
gaps created

Steel column
does not shrink

Figure 2-17 Steel-column-related differential shrinkage

Wall studs
do not shrink
appreciably

Horizontal
wood framing
members
shrink to
create gaps
at column



Steel Columns

Roof structure
r 4
N/
Equivalent
horizontal
framing provided
at column
Wall studs
do not shrink
appreciably
Steel column
does not shrink
Uniform
¢ shrinkage at
column and in
adjacent wall
Equivalent
horizontal
framing provided
at column
pa. N
V

Figure 2-18 Mitigated steel-column-related differential shrinkage

Roof structure

Shrinkage
gaps created

Wall studs
do not shrink
appreciably

Steel column
does not shrink

Horizontal
wood framing
members
shrink to
create gaps
at column

[ THT T T |

Figure 2-17 Steel-column-related differential shrinkage




Strategies to Accommodate Wood Shrinkage

Shingles
Size sealant joints appropriately By~ i
. Subfasgia - ‘. - |
Lap metal flashings for movement i / J\/\
Provide bellows in air/water J =T
barrier membranes Outr / “NE=
I I d I i b h e 1‘\_ Gap 10 allow brick
nclude elastic membranes that e | -
can accommodate movement L LI }\- Overtapyjoint
Av ‘

Provide additional slope at
horizontal flashings to account for
shrinkage

Leave space for movement of
materials



ﬁ

Bal ies & S|
alconies ope R T
i Lt Ltn, TF S LS 1P R[5 1P A[% S p ALE 1P alS P o |
7 ',; AR P, TR IR LTV 106 IV, LTI
LN (lu) U o Do n[!.! Arv ALY TP ald
A\ Ll ¥, JULN TIAN TN " L w
B ,]q.”.w.‘pu‘ e D) D By i + | - {! =S
| — T .
‘ created
- " ' "
+2 - = /A
l \
‘-—
3 Moo (YER
e - /2. = \ /o
Horizontal ‘ Steel columns ~
wood members ] run full height 110BI LI
within exterior and do not T
wall shrink shrink e [ TLTTT 1Y
<+ 7 l
‘ [ . Yo
‘ | ! 1‘\/2 ~ /4' . \ /‘
i ] | B {
T |
lll'l




Strategies for Balconies

Match the balcony construction
with that of the building for
uniform shrinkage

Increase the initial slope to
account for shrinkage

Cantilevered balconies

Bolt-on balconies - architectural
component, but not part of
building enclosure

Simplifies detailing - no saddles

Continuous water, air, thermal
layers




BUILDING ENCLOSURE DESIGN AND DETAILING TO
ACCOUNT FOR WOOD SHRINKAGE

Discussion
+ Questions

tsiliznoff@rdh.com

Learn more at

rdh.com

m RDH Building Science

%" @RDHBuildings



