Sheathe for Success

Simple techniques to make buildings
stronger and more energy efficient

Cory McCambridge — Engineered Wood Specialist

idge@apawood.org

APA — The Engineered Wood Association is a
registered provider of AlA-approved
continuing education under Provider Number
G023. All registered AIA CES Providers must
comply with the AIA Standards for Continuing
Education Programs. Any questions or
concerns about this provider or this learning
program may be sent to AIA CES
(cessupport@aia.org or (800) AIA 3837,
Option 3).

This learning program is registered with AIA
CES for continuing professional education. As
such, it does not include content that may be
deemed or construed to be an approval or
endorsement by the AIA of any material of
construction or any method or manner of

AIA

Continuing

Education
, Provider

handling, using, distributing, or dealing in any
material or product.

AlA continuing education credit has been
reviewed and approved bP/AIA CES. Learners
must complete the entire [earning program to
receive continuing education credit. A[A
continuing education Learning Units earned
upon completion of this course will be
reported to AIA CES for AIA members.
Certificates of Completion for both AIA
members and non-AlA members are available
upon request.

Questions related to specific materials, methods, and services will
be addressed at the conclusion of this presentation
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Webinar Attendee Survey

|

Cory McCambridge

https://www.apawood.org/sheathe-for-

success-survey
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Learning Objectives

= |dentify easy solutions for common building challenges
using wood structural panel wall sheathing

= |dentify the functions of a building’s structural shell and
energy envelope

= Describe how to balance structural integrity, energy
efficiency and cost effectiveness in building design

= |dentify methods to simplify the support of common
cladding materials

Today’s Agenda

= Strength and Resiliency

= Energy Codes and Building Envelopes
= Cladding Support

= Advanced Framing

= Sustainability

Fully Sheathed Wood Walls
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Fully Sheathed Wood Walls
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WALL BRACING — — RESILIENCE

Load Path

Lateral load path is not intuitive...

i

Windward [

Enhanced Fujita Scale

Tornado Wind Speed
description (3-sec gust) n of Expected Damage
e Gale tomado 65-85 mph | Minor or o damage. Pecls surface offsome roofs: some damage to guters or siding:
90-130 kph | Pranches broken oftrees; shalow-roote rces pushed over.
86-110 mph | Moderate damage. Roofs severely stripped; mobile homes overtumed or badly damaged;
ER Moderate tomado 135175 kph | 1055 of exterior doors; windows and other glass broken
111-135 mph damage. Roofs torn off well. d houses; foundations of frame homes
EF-2 Significant tornado shifted; mobile homes completely destroyed; large trees snapped or uprooted; light-object
180220 kph | missies generated: cors fied off ground
136-165 mph | Severe damage. Enire stores of well-constructed houses destroyed: rains overtured:
e Severe tornado 225.265 kph | rees debarked; heavy cars lied offthe ground and thrown
Devastaing fornad 166-200 mph | Exreme damage. Wel-consiructed and whols frame houses completly eveled: cars and
evastating tornado 270-310 kph | other large objects trown, and small missiles generated
>:
EF-5 Incredible tomado 200 mph

Total Desiruction, Sirong framed, welbuithouses leveled of foundations and swept away;
>315 kph
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Lateral and Uplift Load Path Failures

—
Lateral and Uplift Load Path Failures

Front of house

—

Bracing for Lateral Loads

WaII Framing / Hinge Point

R #5 65 bBE Wi

Hinge Point ——#— 1

il i [ 8§ ! i
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Bracing for Lateral Loads

Wall Framing

resistance il ]
imparted to A ©

o
Panel i 1
|
|
|

wall framing o ——

(Prevents hinging) |
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Bracing for Lateral Loads: Racking Strength

APA Full-Scale 3D Wall Bracing Tests, Form T2007-73

10000,

CS-WSP resists 88% more
load than WSP bracing

WSP wall bracing - Base case

Diagonal bracing resists
31% of WSP load
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Bracing for Lateral Loads
Braced Wall Panels
(Prescriptive)
=Limitations =Applications
= 3-Story Maximum = Any building size/shape
= Wind Speed and SDC = Wind - no limit
Limitations =SDC - no limit
= Others (see IRC Chap. 3) = Calculations required
=Typically without =Typically with
hold-downs hold-downs
15
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APA Wall Bracing Calculator

www.apawood.org/wall-bracing-calculator

Zea Introducing the APA Wall Bracing Calculator Step b
w

APA WALL BRACING
CALCULATOR
S

Introducing the APA Wall Bracing Calculator

STEP BY STEP

200 tool that
Running ime 1:43.

16 1Uw.ur10\k! C
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APA Wall Bracing Resources

Infroduction fo
Wall Bracing

www.apawood.org
On-demand webinar
=8
www.iccsafe.org www.apawood.org
17 Item no. 7102812 Form F430 APA
17
Resilient Construction
—5
=
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Resilient Construction

19
Building for High
Wind Resistance
Building for
20
20
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I Top Plate to Wall Sheathing Connection I

Lateral and Uplift Resistance

B AARRERARRA

Uplift load
from above
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I Second-Story Sheathing to I

’First-Story Sheathing

‘ s
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I Second-Story Sheathing to I

First-Story Sheathing

3
S

31

I Second-Story Sheathing to I

First-Story Sheathing

!
-
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I Rim Board® Connections I




Rim Board Connections

—
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First-Story Sheathing to Sill Plate

lateral and uplif load confinuty s fo affach
adiacent wall sheathing panels fo one ancfher
over common framing.

() Neil vl sheahing vith 84l common

(0:131%x 2-1/29 mails at 4 inches on cantar at
and and edges of wood siructural pancls and
Slinches on center olong inermedis framin.
This enbanced neiling will improve the resisonce
ofthe wallsheathing panes o negafive wind
pressure. Staples offer lss resistonce fo blow-of
than ot and =0 @ greater number of them are
roquired o achiove the some level ofresstanc.

(©) Cominsosy sheah vl i wood sucure
panels including areas around openings for
windows and doors.

(H) Bxend vood srucural panel shecthing to lap
the sill plote. The connection ofthe wall sheathing
panel fo he sill plate is important because this
iz where upl forces are fransferred ino the sill
plote and info he foundaion though the
anchor bole

‘on center with 0.229" x 3" x 3" square plate.
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First-Story Sheathing to Sill Plate

Front of house

Front of foundation
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First-Story Sheathing to Sill Plate

Large plate washers (3"x3"x0.229") prevent
cross-grain splitting of sill plate

2" diameter anchor bolts
at 32"to 48" o.c.

Wood structural panel Plate washer
wall sheathing \
Sill plate
Cross grain bending of sill plate is
restrained by plate washer \
8d nails at 4" o.c. 1l

)

!
e
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Wall Sheathing to Rim Board and Sill Plate

= . e APA System Report
H—Iﬁm__»_ ] FL—’ljm;..‘:
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10 Benefits of Wood Structural Panel Wall Sheathing
Fully Sheathed Wood Walls

STRENGTH & SAVINGS

3
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Raised-Heel Truss to Wall Sheathing
Connection Lateral and Uplift Resistance

APA Construction Guide
= Form R330
= Reduce hurricane straps

= For heel heights between 9-1/4"
and 15-1/4" in depth

» Free download at www.apawood.org

Raised-Heel Trusses
o ot G
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Raised-Heel Truss to Wall Sheathing
Connection Lateral and Uplift Resistance

APA System Report
= Form SR-103
= Reduce hurricane straps

= For heel heights between 15-1/4"
and 24" in depth

= Free download at www.apawood.org

41
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Raised-Heel Truss to Wall Sheathing
Connection Lateral and Uplift Resistance

-~

=

42
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10 Benefits of Wood Siructural Panel Wall Sheathing
Fully Sheathed Wood Walls

Yy

— ENERGY CODE —

3
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Energy Efficiency: Raised-Heel Trusses

Typical Attic Insulation with “Energy Heel”

Minimum 1" space between
insulation and roof sheathing

Full depth insulation —— 1
at truss heel L

2021 IECC, R402.2.1: Where Section R402.1.3 requires R-49 insulation in the ceiling or attic, installing R-38 over 100
percent of the ceiling of attic area requiring insulation shall satisfy the requirement for R-49 insulation wherever the full height
of uncompressed R-38 insulation extends over the wall top plate at the eaves. Where Section R402.1.3 requires R-60
insulation in the ceiling, installing R-49 over 100 percent of the ceiling area requiring insulation shall satisfy the requirement
for R-60 insulation wherever the full height of uncompressed R-49 insulation extends over the wall top plate at the eaves.

44

Performance Path Options
Energy Rating Programs

Performance paths look at the
building components as a system

= Offers more flexibility in building design

= Credits low infiltration and tight ducts

= Credits high efficiency equipment

= Lower cost compared to prescriptive path

Advanced Framing details can be utilized in a performance-
based approach

45
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Energy Codes — Performance Path

APA Guide
= Form R505

» Free download at www.apawood.org
APA Webinar

= Meeting the Energy Code
Using the Performance Path
= View at www.apawood.org/webinars

46

The Performance Path to
Energy Code Compliance

46

TABLEZ
AND THEIR USE IMPACTS®
2 3 “ s B 7
R1s R20  R20 k20 | R2o o] k20
) Wl Systers —Cavity Insulation Only
246 Advanced Froming® ~R18 ] 3 Z 3 EX
= = = = B w2
26 Advanced ] = = = 0 1
R13 B Wall 0 ) - R A NA
®15 2 Wal = 53 3 5 A NA
R21 26 Wall = ] [ 3 2 =3
) Wall Systems — Continuous and Cavity Insulation
%3 Cantin o 2 =3 = = R e
%5 Contin o = = = = o o
— Wl Systems —Windows®
U-0.26 Windoves = = E] = = =
U026 Windows = = = = EX= )
) Roof Systems _Radiant Barrier and Buried Ducts*"
oo Sheathing = = = = Sa Foolfotak
E} =3 = 5 = Z
= 5 E] ) ) )
E ) % £ = %
P5HAFUE = = = = =3 =
18 SEER A ] ) = =] NA NA

R-20 + 5 c.i.
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Energy Codes — Prescriptive Path

Yy

— ENERGY CODE ]

Prescriptive-Based Approach
48
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Prescriptive Path Options
Effective R-Values and U-Factors

National Building Code of Canada 2015

= Ability to meet effective RSI or R-value targets ranging
from:

= RSI2.78 (R 15.79) to RSI 3.85 (R 21.86)
International Energy Conservation Code
= Ability to meet U-factor targets ranging from:

= U-Factor range: 0.084 to 0.045

49
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Explore Assemblies with
Free Online Resources

Canadian Wood Council
= Effective RSI/R-value Calculator

EFFECTIVER
CALCULATOR

Canadian Wood Gouncil
Conseil canadien du bois

50
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Explore Assemblies with
Free Online Resources

APA Form P320 o coumittcs chicreror

D-
Describes how energy performance is WALL ASSEVBLIES
measured in exterior wood wall T :
assemblies and how to improve wall
thermal performance to meet energy
code requirements

Free download at www.apawood.org
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e AIR BARRIER — INSULATION OPTIONS

3
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Wood Structural Panels
in Air Barrier Systems

= Must be installed continuously
= Select durable materials
= Save on energy bills

= Airtightness is a key
function of a building’s
overall energy performance

53

53

—

Wood Structural Panels in Air Barrier Systems

Recognized as air barrier
materials by:

= ASHRAE

= International Residential Code

= International Energy
Conservation Code

= National Building Code
of Canada

54
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Wood Structural Panels in Air Barrier Systems

APA Technical Topic é Technical Topics
= Form TT-107 s I

= Answers questions regarding the
performance of wood structural panels
in air barrier systems

= Free download at www.apawood.org
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Fully Sheathed Walls for Higher R-Values

Insulation Options

= Spray-in-place cellulose,
fiberglass and mineral wool

= Spray foam

= Blanket batts and rolls

APA

56

56

10 Benefits of Wood Structural Panel Wall Sheathing
Fully Sheathed Wood Walls

e SIMPLIFY SIDING & TRIM

BRICK TIES —

3
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Advantages of
Nail-Base Sheathing

= Eliminates the need for precise
fastener spacing.

= Allows for the use of shorter
fasteners.

= Helps ensure that siding
remains in place during
high-wind events.

= Eliminates the need for
blocking when siding ends {
ss don’t fall on studs. = o

58

I Nail-Base Sheathing I

for Siding and Trim Attachment

59
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I Nail-Base Sheathing I

for Siding and Trim Attachment

APA Construction Guide
= APA Form Q250

= Provides guidance regarding the use of
wood structural panel wall sheathing
as a nail base

= Applicable for cladding materials with
weights up to 3 psf

» Free download at www.apawood.org

NaibBase Seat
b ot

60
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Nail-Base Sheathin
for Siding and Trim Attachment

TABLE 1|
Fastener Substitufion Schedule for Nail-Base Sheathing*"<
~Sheathing Performance Calegory
Fastener Type ] 06
4 a1
Smooth-or screw. (use 3 additional fuse 2 additional
shonk nails fasteners per specified  fastaners per specifioc]
festoner spacing) fustener spacing)
Ring-shank nails' 1 4m— 11 -
Wood screws? 11— 11 G

1.25-inch panefrafion info spruce-

spacing

61 Please note: See 2021 IRC Section R703.3.4

61

Tested and Code Accepted

62
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Nail-Base Sheathing
for Siding and Trim Attachment

= APA Form TT-109

= Applicable for cladding materials with
weights up to 11 psf

= Free download at www.apawood.org

APA Technical Topic é Technical Topics

63
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I Nail-Base Sheathing I

for the Attachment of Brick Ties

— BRICK TIES ——
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I Nail-Base Sheathing I

for the Attachent f Brck Ties ‘
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I Nail-Base Sheathing I

for the Attachment of Brick Tis

"
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Nail-Base Sheathing
for the Attachment of Brick Ties

IRC 2021

TABLE R7038.4(2)
REQUIRED BRICK TIE SPACING FOR DIRECT APPLICATION TOWOOD STRUCTURAL PANEL SHEATHING* ¢

S o e o o
TYPE' | (DIA. OR SCREW#) ne 5, B Zone. Zone s, Zone e 5, Zone 5, Zone 5, Zone 5, Zone 5,
o[ e o o o[ et it st | emtatn
oot i | 9 | e e
i
R
S
i s iz | 1906 | o
oaus e | 2 S | o
215 | 1218 | o3
:| B | e
67 2242
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ADVANCED FRAMING
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Advanced Framing
Above Grade Wall Systems

= Optimize building material usage
= Increase cavity insulation volume to

boost effective R-values or U-factors
= Withstand all design loads

ENERGY STRUCTURAL
EFFICIENCY INTEGRITY

ko]
AN
i
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2x6 Advanced Framing Details

APA Construction Guide
= Form M400

= Free download at www.apawood.org
APA Webinar

= View at www.apawood.org/webinars

7
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Components of Advanced Framing

Single ar doutie-py headers,
Jeaving room for insumon.

Raiseq hee / Energy heel
tusses spaced 24"on cemer,

=
Insuated three-stud comers.

or st Comer wih mdder ~___
Jing =y

intine or stacked fram
‘when single top plates are
used. =

Walls confinuously sheathied
wih piywood or oriented
72 sirand board (0S8)

3
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Meeting Energy Codes
with Advanced Framing

Canada United States
= Required in 2015 NBC = Required in IECC
Table 9.36.2.4.(1) Table R402.4.1.1
= Insulated or flush headers = Insulated or flush headers
= Corners with two studs = Cavities within corners
= Ladder blocking at intersections = Cavities within wall intersections

= Efficient use of framing around openings
= Double Top Plates

Use with prescriptive or performance paths

3 APA
73
Advanced Framing Details
Corner Framing
Insulated Three-stud Corner Traditional Corner
{ ‘l Difficult to insulate
. P Outside corner
s (R
v | i
[ ‘” |
&
74 Please Note: Three-stud Corner for US only
74

Advanced Framing Details
Corner Framing

Two-stud Corner (with Drywall Clips)
= 2021 IRC, Figure R602.3(2) — . Outside comer
Framing Details
= Note: A third stud and/or partition backing
stud shall be permitted to be omitted through
the use of wood back-up cleats, metal drywall
clips or other approved devices that will serve
as adequate backing for facing materials. Drywall clip
to hold drywall
in placé

75 Please note: Two-stud corners are an advanced framing requirement in Canada
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Advanced Framing Details
Ladder Blocking
‘;'V Corner stud

2x ladder blocking at 24“ o.c.
or drywall clips

Outside corner
| gw
v /

2x ladder blocking at 24“ o.c.
or drywall clips

76 Please note: Two-stud corners are an advanced framing requirement in Canada

76

Advanced Framing Details
Interior Wall Intersection Options

Double top plate

LadderJuncﬁoh;:fﬁd\\\\\\

Interior wall

2x ladder blocking at 24" o.c.

Install blocking with wide face vertical for
maximum backing to wall finish and for
maximum insulation in exterior walls

3
5
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Advanced Framing Details
Interior Wall Intersection Options

Junction for Continuous
Drywall Application

Double or single top plate ~— L

P>

3'x 6" 0.036" galvanized steel plate
Interior Gypsum Wiall Sheathing

Interior stud set in %-inch (or more)
from exterior wall studs

3
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Advanced Framing Details
Insulated Headers

Exterior face

Double top plate of wall

Single-ply
load-bearing header

Cavity insulation space

Jack stud

3
»
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Wood Structural Panel Box Header
for Load-Bearing Walls

One-sided Wood Structural Panel Box Header

Double top plate
Cripple studs F =
on stud layout = Full-depth cavity

insulation space

/ / Interior gypsum
i Single stud if opening

Min. 15/32 Performance Category
wood structural panel

y i <48 inches
Header top plate to \ﬁf_\ \,«'f
complete rough E & Jack stud required if opening
opening at header %’7 E > 48 inches
80 APA

Wood Structural Panel Box Header
for Load-Bearing Walls

H Minimum 15/32 Performance Category
Nall Pattern wood structural panel

7 —— Double top plate

Slant nail if necessary

Full-depth cavity insulation space
behind wood structural panel

9° or 15” deptht

)

Single stud at sides of
rough opening to 48" wide
Jack stud required if span > 48"

NAIL PATTERN: 2021 IRC, Table R602.7.3 and Figure R602.7.3 footnote e
81 8d common nails minimum 3"o.c. spacing stagger nails ;"

81




Advanced Framing Details
Flush Headers

> Wood oist
rim header a minimum of 12 inches

> -« i
(a) past the outer full-height studs i . J

_«f’ 2-Ply rim header or
- SCL / Glulam

Extend APA Rim Board and

Joist hanger required (b) to

. L= |
ensure floor Ioa_d is safely - Rim header splices are not
transferred to rim header ~ X permitted over the header span
e
Seite
a. 6 inches for structural composite - 1

lumber; consult the proprietary rim
board manufacturers recommendations.

b. Consult Ijoist manufacturers I
recommendations.

Cripple studs, as required

e —

82
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Single Top Plate Offsets

Member Placement for Single Top Plates

Canada United States

50 mm or 2 inches max. 1 inch max.

Trusses or floor joists at 24" o.c.

Studs at 24" o.c.
83

3
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Double Top Plate Offsets (2x6 Framing)

Member Placement for Double Top Plates

Common floor or roof framing member \

'/ No Maximum Offset

Double 2x6 top plate no maximum offset

Studs up to 24 incheso.c. ———

84
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Conventional Framing
16" o.c. Member Spacing
CONVENTIONAL 2x4 studs at 16" o.c., double top plate, 3-stud corners,

FRAMING: 2-stud ‘T’ junctions, double 2x12 header on jack
studs, redundant cripples at ends of window

3
S
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2x6 Advanced Framing
24" o.c. Member Spacing

ADVANCED 2x6 studs at 24"o.c., single top plate (optional), 2-stud corners,
FRAMING: ladder junctions, single ply or box headers, single
studs at sides of openings, redundant cripples omitted

L

i 4 k 4

86

Wall Frame Comparison

Optional single top plate Dropped o flush Efficient use of framing

single-ply header Advanced Framing

around openings

Conventional Framing

Advanced/
Conventional Framing

Ladder blocking

" Redundant cripple studs eliminated * Two or three-stud corner
87 2x6 studs @ 24" o.c.
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Structural Integrity
l (2x6 @ 24" on center)
. \;{“- = Studs

= 2.5 times stiffer
= 1.4 times stronger in bending
= 5% increase in compression perp
(g, = 2.05 increase in axial compression
~4~4 = Structural panel wall sheathing
| = Out of plane wind loads
= Comply with Table R602.3(3)
= Fasten siding & trim to sheathing if needed
= Comply with Table R703.3.3
= Wall bracing — no impact

9 l > = Shear walls — no major impact
ag X = Pay attention to footnotes in shear wall table

3
S

Boosting Effective R-Values or U-Factors

Canada United States

RVALUE FIGURE 1

WHOLE WALL R-VALUE COMPARISONS"
2 (For R20 eq )

£
2009 2

1867

89
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Wood

Manufacturing

—
Sustainability — Forest Facts

US and Canada

= A growing forest absorbs 1.4 tons of carbon dioxide for every
1 ton of wood produced.

= |In the US, there are roughly 20% more trees than there were 50
years ago, totaling over 766 million acres.

= Canada has roughly 860 million acres of forest, of which almost
half are certified to third-party standards of sustainable forest
management.

= Global carbon dioxide emissions could be reduced by as much
as 31% if builders used wood instead of steel and concrete.

3
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Sustainability — On-demand Webinars

WEBINAR

TAINABLE CHOICES Wood as d < N
reluicks in Industrial Applicafions ding Material

Available at www.apawood.org
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Sheathe for Success
Balancing Cost, Structure and Energy
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Questions?

95
APA Update Newsletter
(www.apawood.org)
November 2020
APAUPDATE
% Ara
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Thank you!

www.apawood.org
www.apawood.org/help
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