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Subject: Structural Design (Part 9) — Lateral Loads
Title: Resistance to Lateral Loads
Description: The proposed change updates the Part 9 provisions for resistance to lateral loads

due to earthquakes and wind. It responds to an increase in seismic hazard
values for many locations in Canada by replacing Sa(0.2) with the seismic
design parameter, Smax, and by defining new wood-frame wall types.

Related Proposed Change(s): PCF 1775

This change could potentially affect the following topic areas:

Division A Division B
Division C Design and Construction
Building operations Housing

Small Buildings Large Buildings
Fire Protection Occupant safety in use
Accessibility Structural Requirements
Building Envelope Energy Efficiency
Heating, Ventilating and Air Conditioning Plumbing

Construction and Demolition Sites

Problem

General

With trends in home construction shifting to larger open-concept houses with fewer interior partition walls and larger windows,
the redundancy once expected in and characteristic of light-frame construction is decreasing (refer to "Review of Structural
Materials and Methods for Home Building in the United States: 1900 to 2000" in the supporting documents). As such, lateral
loads, such as those due to earthquakes and wind, could negatively affect houses in low-seismicity zones, which currently are
not required to be braced to resist these loads.

Seismic Loads

Changes have been made to seismicity values assigned for locations in Canada listed in Appendix C of the NBC 2020. The
impact is that some regions will require more stringent prescriptive solutions per Part 9 due to the higher spectral hazard
values, and there will be more regions with a spectral hazard of S;(0.2) greater than 1.8; these regions will thus fall outside the
limits of the prescriptive solutions in Part 9 and require design per Part 4. Since some more remote areas have difficulties
accessing professional engineers, it is proposed that prescriptive requirements be developed for areas where S;(0.2) is greater
than 1.8.

Wind Loads

The threshold for the 1-in-50-year hourly wind pressure (HWP), above which wind needs to be considered in Part 9 of the NBC
2020, is 0.8 kPa. In conducting the analysis to establish new prescriptive provisions for higher seismic hazard proposed for the
NBC 2020 a comparison was made to determine the wind pressures that would produce an equivalent base shear for each of

the archetypes examined. The results suggested that the minimum trigger of 0.8 kPa was too high and that braced wall bands
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would be justified for lower triggers of HWP than are currently set in Part 9. It was observed that there were only 7 locations
within Canada with a HWP greater than 0.8 kPa listed in Appendix C. It was also observed that the trigger reflected wind speeds
similar to wind speeds associated with EF2 level tornadoes.

Justification

Seismic Loads

The proposed change will add a new band of more stringent prescriptive solutions in Part 9 for wood-frame construction. This
will provide prescriptive requirements for regions with a spectral hazard of S;(0.2) greater than 1.8. Proposed modifications to
provisions for insulating concrete form (ICF) and masonry construction are limited to ensuring that the seismic triggers in the
proposed change are equivalent to those used in the NBC 2020, thereby limiting the impact on the ICF and masonry
construction industry.

With changing energy codes where builders are opting to replace wood sheathing with foam sheathing in some locations, and
where interior partitions are fewer, windows are larger, and houses are bigger, the experience that Part 9 is based on no longer
applies and reconsideration is warranted. In addition, a few provinces are recommending bracing for low-seismicity zones for
Part 9 buildings. For example, in the Yukon it is recommended "for low seismic zone ... adoption of all wall distances and
minimum wall panel lengths with added total length of braced wall panels in a braced wall band to be roughly 80% of tabulated
length if unblocked and 50% of tabulated length if blocked." The proposed change is closing a loophole in Part 9 to prevent
buildings that could have practically close to zero lateral resistance.

Wind Loads

The proposed change attempts to reduce the large gap between Part 9 and Part 4 provisions and introduces minimum
requirements for lateral design to resist wind loads for all regions in Canada.

Considering the current trend for more open concept design of houses, the increase in rare wind events, and the decision to
require a minimum consideration for lateral resisting elements for all seismic levels, it was deemed appropriate to provide
similar minimum requirements for wind loads.

Also, the NBC 2015 introduced a topographic factor, C, which magnifies wind loads for structures located on exposed hills or
escarpments. The terrain factor is not taken into account in Part 9 even with the proposed revision.

A design review was conducted to Part 4 requirements for a small house on an exposed coastal hill in Newfoundland where the
HWP is listed as 0.78 kPa, indicating it does not require any consideration for wind loads. The design results to Part 4, including
the C; factor, indicated that the design wind pressure was so great that a conventional wood-frame structure could not be
constructed to resist the wind loads yet Part 9 requires no consideration for wind in this location. The existing structure on this
site shows signs of distress due to wind loads.

Cripple Walls

The proposed change includes new provisions related to cripple walls to add clarification for authorities having jurisdiction that
typically consider a cripple wall as an additional storey, which could move a Part 9 structure into Part 4. The proposed change
defines when a cripple wall is and is not required to be considered as an additional storey.

PROPOSED CHANGE

9.4.1.1.] 9.4.1.1. General
(See Note A-9.4.1.1. and Article 2.2.7.6. of Division C.)

[1] 1) Subject to the application limitations defined elsewhere in this Part, structural members and their connections
shall
[a] a) conform to requirements provided elsewhere in this Part,

[b] b) be designed according to good engineering practice such as that provided in the CWC 2814, "Engineering
Guide for Wood Frame Construction," or
[c] c) be designed according to Part 4 using the loads and deflection and vibration limits specified in
[i1i) Part9, or
[ii] ii) Part 4.

[2] 2) Where floor framing is designed in accordance with Clause (1)(b) or (c), and where supporting wall framing and
fastenings, or footings are designed according to Clause (1)(a), the maximum specified /ive load on the floor
according to Table 4.1.5.3. shall not exceed 2.4 kPa.

[3] 3) Location-specific information for structural design, including snow and wind loads and seismicespeetrat
aceelerationsseismic design parameters, shall be determined according to Subsection 1.1.3.
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Note A-9.4.1.1. Structural Design.
Article 9.4.1.1. establishes the principle that the structural members of Part 9 buildings must
e comply with the prescriptive requirements provided in Part 9,
e be designed in accordance with accepted good practice, or
e be designed in accordance with Part 4 using the loads and limits on deflection and vibration specified in Part 9 or Part 4.

Usually a combination of approaches is used. For example, even if the snow load calculation on a wood roof truss is based on
Subsection 9.4.2., the joints must be designed in accordance with Part 4. Wall framing may comply with the prescriptive
requirements in Subsections 9.23.3., 9.23.10., 9.23.11. and 9.23.12., while the floor framing may be engineered.

Design according to Part 4 or accepted good engineering practice, such as that described in the CWC 2614, "Engineering Guide
for Wood Frame Construction," requires engineering expertise. The CWC Guide contains alternative solutions and provides
information on the applicability of the Part 9 prescriptive structural requirements to further assist designers and building
officials to identify the appropriate design approach. The need for professional involvement in the structural design of a
building, whether to Part 4 or Part 9 requirements or accepted good practice, is defined by provincial and territorial legislation.

[9.4.2.] 9.4.2. Specified Loads
9.4.2.1.1 9.4.2.1. Application
9.4.2.2.] 9.4.2.2. Specified Snow Loads
9.4.2.3.] 9.4.2.3. Platforms Subject to Snow and Occupancy Loads

9.4.2.4.] 9.4.2.4. Attics and Roof Spaces

9.4.2.5.] --- Seismic Design Parameter
(See Note A-9.4.2.5.)

1] --) Except as provided in Sentence (2) and unless otherwise indicated, the value of the seismic design parameter
| ion li in Table C-3 of Appendix C shall ken max fOr unknown Si lass. N

rameter | ion li in Tabl f Appendix C, i rmi ken max for th

determined Site Class. (See Note A-9.4.2.5.(2).

Note A-9.4.2.5. Seismic Design Parameter.
The seismic deS|gn parameter Smax. is used as a trlgger for the application of seismic deS|gn QI‘OVISIOHS in Part 9. It was

The seismic design parameter, Sy, for Site Class C is used as a trigger for the application of certain seismic design provisions
in Part 9, where indicated.

Note A-9.4.2.5.(2) Determination of Site Class.

T nﬁfrm rf|n n ibly | nservative, val f Smax. the Si | n rmin nth is of th

of a suitably qualified and experienced professional engineer.

[9.20.1.] 9.20.1. Application

[9.20.1.1.]1 9.20.1.1. General
[1] 1) Except as provided in Article 9.20.1.2., this Section applies to
[a] @) unreinforced masonry and masonry veneer walls not in contact with the ground, where
[i1i) the height of the walls constructed on the foundation walls does not exceed 11 m, and
[ii] ii) the roof or floor assembly above the first storey is not of concrete construction, and
[b] b) flat insulating concrete form walls not in contact with the ground that (see Note A-9.15.1.1.(1)(c) and
9.20.1.1.(1)(b))
[i]1 i) have a maximum floor-to-floor height of 3 m,
[ii] ii) are erected in buildings not more than 2 storeys in building height, and
[iii] i) are erected in locations where the seismic spectral-acceleration,Sz(6-2)design parameter, Snax, for
Site Class C is not greater than 8-40.27 (see also Article 9.4.2.5.Nete-A-9-20-1-2-).
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[2] 2) For walls other than those described in Sentence (1), or where the masonry walls or insulating concrete form
walls not in contact with the ground are designed for specified loads on the basis of ultimate and serviceability
limit states, Subsection 4.3.2. shall apply.

9.20.1.2.] 9.20.1.2. Earthquake Reinforcement
(See Nete-A-9-20-12-also Article 9.4.2.5.)

[1] 1) 1In locations where the spectral-acceleration—Sz(8-2); seismi ign parameter, Sy, for Si | is greater
than 8-550.37, /oadbearing elements of masonry buildings more than 1 storey in building height shall be
reinforced with not less than the minimum amount of reinforcement required by Subsection 9.20.15.

[2] 2) 1In locations where the spectral-acceleration;—Sz(0-2);seismic design parameter, Sqa.y, for Site Class C is greater
than 8-350.23 but fessthan-eregual-tenot greater than 8-550.37, /loadbearing elements of masonry buildings 3
storeys in building height shall be reinforced with not less than the minimum amount of reinforcement required by
Subsection 9.20.15.

9.23.1.1.]1 9.23.1.1. Limitations
(See Note A-9.23.1.1.)

[1] 1) Subject to the application limitations defined elsewhere in this Part, Fthis Section applies to constructions where
wall, floor and roof planes are generally comprised of lumber frames of small repetitive structural members, or

engineered components, and where
[a] a) roof and wall planes are clad, sheathed or braced on at least one side,
[b] b) the small repetitive structural members are spaced not more than 600 mm o.c.,
[c] c) the constructions do not serve as foundations,
[d] d) the specified /ive load on supported subfloors and floor framing does not exceed 2.4 kPa, and
[e] e) the span of any structural member does not exceed 12.20 m.
(See Note A-9.23.1.1.(1).)
[2] 2) Where the conditions in Sentence (1) are exceeded for wood constructions, the design of the framing and
fastening shall conform to Subsection 4.3.1.

9.23.3.1.] 9.23.3.1. Standards for Nails and Screws
[1] 1) Except as provided in Sentence (2) and unless otherwise indicated, nails specified in this Section shall be common
steel wire nails or common spiral nails conforming to
[a] a) ASTM F1667, "Standard Specification for Driven Fasteners: Nails, Spikes, and Staples", or
[b] b) CSA B111, "Wire Nails, Spikes and Staples".
[2] 2) Nails used to comply with Tables 9.23.3.4. and 9.23.3.5.-A to 9.23.3.5.-C shall have a diameter not less than that
stated in Table 9.23.3.1. (See Note A-9.23.3.1.(2).)

Table [9.23.3.1.] 9.23.3.1.
Diameter of Nails
Forming Part of Sentence [9.23.3.1.] 9.23.3.1.([2] 2)

Minimum Length of Nails, mm Minimum Diameter of Nails, mm
45 2.64
XY 2.84
57 2.87
63 3.25
76 3.66
82 3.66
101 or greater 4.88

[3]1 3) Wood screws specified in this Section shall conform to ASME B18.6.1, "Wood Screws (Inch Series)". (See Note
A-9.23.3.1.(3).)
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Note A-9.23.3.1.(2) Alternative Nail Sizes.

Where power nails or nails with a_diameter smaller diameters than that required by Fable-9-23-3-4- Table 9.23.3.1. or
9.23.3.5.-C are used to connect framing, the following equations can be used to determine the required spacing or required
number of nails.

The maximum spacing can be reduced using the following equation:

Bred 2
Sadi = S S
adj table( Dtable)

where

Sadj = adjusted nail spacing = 20 x nail diameter,
Stable = nail spacing required by Table 9.23.3.4.,9.23.3.5.-A, 9.23.3.5.-B 0r 9.23.3.5.-C,

Dred = nail diameter smaller rai-diameter than that required by Table 9.23.3.1. or 9.23.3.5.-C, and
Dtable = nail diameter required by Table 9.23.3.1. or 9.23.3.5.-C.

The number of nails can be increased using the following equation:

N =N Dtable 2
adj = Ntable Dred
where
Nadj = adjusted number of nails,
Ntable = number of nails required by Table 9.23.3.4.,9.23.3.5.-A, 9.23.3.5.-B 0r 9.23.3.5.-C,
Dtable = nail diameter required by Table 9.23.3.1. or 9.23.3.5.-C, and
Dred = smaher nail diameter smaller than that required by Table 9.23.3.1. or 9.23.3.5.-C.

Note that nails should be spaced sufficiently-farapart—preferably no less than 55 mm apart —to avoid splitting of framing
lumber.

9.23.3.4.] 9.23.3.4. Nailing of Framing
[1] 1) Except as provided in Sentence (2), nailing of framing shall conform to Table 9.23.3.4.
[2] 2) Where the bottom wall plate or sole plate of an exterior wall is not nailed to floor joists, rim joists or blocking in
conformance with Table 9.23.3.4., the exterior wall is permitted to be fastened to the floor framing by
[a] a) having plywood, OSB or waferboard sheathing extend down over floor framing and fastened to the floor
framing by nails or staples conforming to Article 9.23.3.5., or
[b] b) tying the wall framing to the floor framing by galvanized-metal strips
[i1i) 50 mm wide,
[ii] ii) not less than 0.41 mm thick,
[iii] iii) spaced not more than 1.2 m apart, and
[iv] iv) fastened at each end with at least two 63 mm nails.

Table [9.23.3.4.] 9.23.3.4.
Nailing for Framing
Forming Part of Sentences [9.23.3.4.] 9.23.3.4.([1] 1) and 9.23.14.4.(2)

Minimum Number or

Minimum Length Maximum Spacing of Nails

Construction Detail

of Nails, mm w
Floor joist or blocking perpendicular to sill plate or top wall plate below - 82 2 per floor joist or blocking
toe nail
Rim joist, trimmer joist or blocking — supporting walls with required braced 82 150 mm o.c.
wall panels - to sill plate or top wall plate - toe nail
Wood or metal strapping to underside of floor joists 57 2
Cross bridging to joists 57 2 at each end
Double header or trimmer joists 76 300 mm o.c.
Floor joist to stud (balloon construction) 76 2
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Minimum Number or

Minimum Length Maximum Spacing of Nails

Construction Detail

of Nails, mm w

Ledger strip to wood beam 82 2 per joist
Joist to joist splice (see also Table 9.23.14.8.) 76 2 at each end
Tail joist to adjacent header joist 82 5

(end nailed) around openings 101 3
Each header joist to adjacent trimmer joist 82 5

(end nailed) around openings 101 3
Blocking to stud or Sstud to wall plate (each end) - toe nail 63 4

or end nail 82 2
Doubled studs at openings, or studs at walls or wall intersections and 76 750 mm o.c.
corners
Doubled studs at openings, within walls, or abutting studs at wall 76 300 mm o.c.
intersections and corners - in required braced wall panels
Doubled top wall plates (2) 76 600 mm o.c.
Bottom wall plate or sole plate to floor joists, rim joists or blocking 82 400 mm o.c.
(exterior walls) (3)
Bottom wall plate or sole plate - in required braced wall panels - to floor 82 150 mm o.c.
joists, rim joists or blocking (exterior walls) (3)
Interior walls to framing or subflooring 82 600 mm o.c.
Required braced wall panels - in interior walls - to framing above and 82 150 mm o.c.
below
Horizontal member over openings in non-/oadbearing walls - each end 82 2
Lintels to studs 82 2 at each end
Ceiling joist to plate - toe nail each end 82 2
Roof rafter, roof truss or roof joist to plate - toe nail (4) 82 3
Rafter plate to each ceiling joist 101 2
Rafter to joist (with ridge supported) 76 3
Rafter to joist (with ridge unsupported) 76 see Table 9.23.14.8.
Gusset plate to each rafter at peak 57 4
Rafter to ridge board - toe nail - end nail 82 3
Collar tie to rafter - each end 76 3
Collar tie lateral support to each collar tie 57 2
Jack rafter to hip or valley rafter 82 2
Roof strut to rafter 76 3
Roof strut to /oadbearing wall - toe nail 82 2
38 mm x 140 mm or less plank decking to support 82 2
Plank decking wider than 38 mm x 140 mm to support 82 3
38 mm edge laid plank decking to support (toe nail) 76 1
38 mm edge laid plank to each other 76 450 mm o.c.
End-joist or end-rafter to built-up wall stud ¢ 76 5or 8 (6)

Notes to Table [9.23.3.4.] 9.23.3.4.:
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(1)  See Note A-9.23.3.1.(2).
(2) See Article 9.23.11.4. for requirements on the nailing of top plates splices in braced wall bands.
(3) See Sentence 9.23.3.4.(2).

(4) See Sentence 9.23.3.4.(3).

(6) Where heavyweight construction is used in the roof of the space, at least 8 nails are required (see Note

A-9.23.13.2.(3)Note-A-9.23. 132 (1 }a}i).

[3]1 3) Where the 1-in-50 hourly wind pressure is equal to or greater than 0.8 kPa, roof rafters, joists or trusses shall be
tied to the wall framing with connectors that will resist a factored uplift load of 3 kN.
[4] 4) Galvanized-steel straps are deemed to comply with Sentence (3), provided they are
[a] @) 50 mm wide,
[b] b) not less than 0.91 mm thick, and
[c] c) fastened at each end with at least four 63 mm nails.

[9.23.3.5.] 9.23.3.5. Fasteners for Sheathing or Subflooring

[1] 1) Exeeptas-previdedin-Sentence{2)to{(4),fFastening of sheathingand-subfleeringthe following shall conform to
Table 9.23.3.5.-A:~

-- floorin
b] --) wall sheathing not in a required braced wall panel, and
c] --) roof sheathing where the 1-in-50-year hourly wind pressure (HWP) is not greater than 0.6 kPa and the
seismic design parameter, S...., for Site Class C is not greater than 0.47.

Table [9.23.3.5.-A] 9.23.3.5.-A
Fastenersing ferof Subflooring, and-ferWall Sheathing Not in a Required Braced Wall Panel, and Roof Sheathing wWhere the
1-ir-50 HWP <-8-8< 0.6 kPa and Sz(0-2)-<-8-70S,,, for Site Class C < 0.47
Forming Part of Sentence [9.23.3.5.] 9.23.3.5.([1] 1)

Minimum Length of Fasteners, mm

f Minimum Number or Maximum Spacing
Element Common or ~ \ing Thread Roofing of Fasteners (1)
. : Nails or i Staples
Spiral Nails Nails
Screws
Board lumber 184 mm or less wide 51 45 n/a 51 2 per support
Board lumber more than 184 mm 51 45 n/a 51 3 per support
wide
Fibreboard sheathing up to 13 mm n/a n/a 44 28
thick
Gypsum sheathing up to 13 mm n/a n/a 44 n/a
thick
Plywood, OSB or waferboard up to 51 45 n/a 38 150 mm o.c. along edges and 300 mm
10 mm thick o.c. along intermediate supports
Plywood, OSB or waferboard over 51 45 n/a 51
10 mm and up to 20 mm thick
Plywood, OSB or waferboard over 57 51 n/a n/a
20 mm and up to 25 mm thick
Note to Table [9.23.3.5.-A] 9.23.3.5.-A:

1) See Note A-9.23.3.1.(2).
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[2] 2) Except as provided in Sentence (4), Ffastening of roof sheathing anrd-sheathing-inrequired-braced-wat-panels
shall conform to Table 9.23.3.5.-B, where

[a] --) the 1-in-50-year hourly wind pressure (HWP) is egual-te-er greater than 6-80.6 kPa and-less but not greater

than 1.2 kPa and the seismic spectral-acceleration, S5(0-.2),-is not-more than-0.90, or
[b] --) the seismic spectral-acecelerationdesign parameter, Sz0-2)Snay, for Site Class C is greater than 6-7060.47

but Spay is not greaterand-ret+rore than 8-:902.6.

Table [9.23.3.5.-B] 9.23.3.5.-B
Fasteningers ferof Roof Sheathing Wwhere 8-8 kPa <1-in-500.6 kPa < HWP << 1.2 kPa andor Where S, for Site Class C >

Forming Part of Sentence [9.23.3.5.] 9.23.3.5.([2] 2)

Minimum Length of Fasteners,

mm
Common, Mini N Maxi i f
HWP and Sa A Limits Element Spiral or inimum Number or a>§|_2r)num Spacing o
e —— ] 14-Ggauge Fasteners
Ring Screws Staples
Thread P
Nails
Board 63 51 63 2 per support
lumber
184 mm or
less wide (3
Board 63 51 63 3 per support
lumber more
than 184
0.6 kPa < HWP < 0.8 kPa mm wide
and Spay < 0.6 ©)
o
o Plywood, 63 51 63 150 mm o.c. along the edges of sheathing panels
Smax for Site Class C > ogp or and 300 mm o.c. along intermediate supports;—and
0.47.S < 0.6 and waferboard for roof sheathing where HWP-is-equal to-or greater
HWP < 0.8 kP up to 20 mm thanr0-8kPRaandlessthant2kPa—andS50-mm
thick ¢ ars— e bl g e e e e
Plywood, 63 57 n/a
OSB or
waferboard
over 20 mm
and up to
25 mm thick
Plywood, 63 51 n/a
OSB or
0.8 kPa < HWP < 1.2 kPa —Wafergoarr:m
up to 20 mm
and Sgay < 2.6 thick 75 mm o.c. along the edges of sheathin nels
or 300 mm o.c. along intermediate supports, and
Semay for Site Class ¢ >  Plywood, 63 37 n/a where 0.8 kPa < HWP < 1.2 kPa, 50 mm o.c. within
0.47,0.6 < S, <26 QSBor 1 m of the edges of the roof

and HWP < 1.2 kpa ~ Waferboard

over 20 mm

and up to
25 mm thick

Notes to Table [9.23.3.5.-B] 9.23.3.5.-B:

a) See Article 9.4.2.5.

2) See Note A-9.23.3.1.(2).
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3) See Article 9.23.16.5.

[3] 3) Except as provided in Sentence (4), fFastening of reef-sheathingand wall sheathing in required braced wall panels
shall conform to the reference framing types specified in Table 9.23.3.5.-C;-where.

Table [9.23.3.5.-
Fi ning of Wall Sheathing in Required Br: Wall Panels Where HWP < 1.2 kPa and Sgay < 2.
Forming P f Senten .23.3.5.19.23.3.5.
Minimum Specifications for Fasteners Minimum Number or
Reference Minimum Sheathing Element iral Maximum Spacing of
K . Common, Spiral o
Framing Type 2) and Maximum Stud R'mmThn dIlI:l | L Screws Fasteners (31 4) along
: Ring Thread Nails
ar Spacing ing_Inread Rails Panel Edges Fastened to
Framing
WB-
; : ; 200 mm o.c. for nails
(interior side e e a0
. ayp:
of WSP and 12.5 mm sum board for or

600 mm stud spacing

DWB framing 300 mm o.c. for screws
types)
200 mm o.c for nails
12.5 mm gypsum board for i
GWB-A . 2.48 mm diameter 3.45 mm shank or
600 mm stud spacing - - :
ring thread with diameter, Type W 300 mm o.c. for screws
20 mm penetration with 20 mm
WB-B 12.5 mm m boar for into support framing penetration into 200 mm o.c.
400 mm stud spacin 5y support framing -
12.5 mmdgygsum board for 400 150 mm
. mm stud spacing or 12.5 mm v
bt m rd, blocked, - for o
mm st cin 200 mm o.c. for blocked
12.5 mm gypsum board for
GWB-D 400 mm stud spacing 100 mmo.c.
mm plyw B or
.8 5
WSP-A wafer| rd for 400 mm st 24mm£§>£1mm 150 mm o.c.
spacing
11 mm plywood, OSB or
WSP-B waferboard, blocked, - for 3.25mm x 63 mm mm@i63 mm NP OL 150 mm
mm st in
11 mm plywood, OSB or
WSP-C waferboard, blocked, ) for W 100 mm o.c.

mm in
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Minimum Specifications for Fasteners Minimum Number or
Reference Minimum Sheathing Element . Maximum Spacing of
Eraming Type 2. and Maximum Stud Cm‘—sm Surews Fasteners (31 (4) along
ar Spacing Ring Lhr Nal. Panel Edges Fastened to
Framing
11 mm plyw B or
WSP-D waferboard, blocked {2 for = mmmi mm 75 mm o.c.

600 mm stud spacing

15.5 mm plywood, OSB or

WSP-E waferboard, blocked, - for * mmwi mm 75 mm o.c.
mm stud spacin

2 per support framing
where lumber width <

184 mm
.25 mm x mm

19 mm di n m " - 3.25 mm 51 mm [o]
— ! Ll (8) X
3 per SHQQQI’; framing

where lumber width >
184 mm

O
(oy)

Notes to Table [9.23.3.5.-C] :
1) Note A-Table 9.23.3.5.-C.

(2) Plywood, OSB, waferboard and board lumber shall conform to the material standards specified in Subsection 9.23.17.
Wood-based panels may be installed vertically or horizontally. Gypsum sheathing shall conform to the requirements
for gypsum board set out in Subsection 9.29.5.

(3) See Note A-9.23.3.1.(2).

4 Eor plywood, OSB, or waferboard panel sheathing, the maximum fastener spacing along intermediate supports shall be

mm o.c. For m sheathin he maximum ing along intermedi r hall conform nten
.29.5.8.(4) for nails and t nten .29.5.9.(4) for screws.

(5) Nails for GWB framing types shall conform to Article 9.29.5.6.
(6) Screws for GWB framing types shall conform to Article 9.29.5.7.

(7) Where blocking is required, horizontal joints of panel sheathing shall occur over blocking consisting of not less than
38 mm x 89 mm lumber oriented either edgewise or flatwise, and the panel sheathing shall be fastened to the
blocking.

(8) Nails for WSP and DWB framing types shall conform to Article 9.23.3.1.

9) NP =n rmi

Last modified: 2023-02-17
Page: 10/72



Canadian Board for Harmonized Construction Codes 1475

Note to Table [9.23.3.5 D1

[4] 4) Fastening of wall sheathing in required braced wall panels and roof sheathing shall conform to Part 4, where
[a] @) where the 1-in-50-year hourly wind pressure (HWP) is equat-to-or greater than 1.2 kPa, er

c] b) the seismic design parameter, Syay, is greater than 2.6, or
--) th ismi ign parameter, for Si | is gr
building height and
i] --) of heavyweight construction,
ii] --) clad at full height with masonry veneer, or
iii] --) cl full height with ne veneer
(see Sentence 9.23.13.2.(3)).
[5]1 5) Staples shall not be less than 1.6 mm in diameter or thickness, with not less than a 9.5 mm crown driven with the
crown parallel to framing.
[6] 6) Roofing nails for the attachment of fibreboard or gypsum sheathing shall not be less than 3.2 mm in diameter
with @ minimum head diameter of 11.1 mm.

[7]1 7) Flooring screws shall not be less than 3.2 mm in diameter.

Note A-Table 9.23.3.5.-C _ Reference Framing Types.
Table 9.23.3.5.- ri he fi ning of sheathing elements for h reference framin vailable for r
wall panel. The reference framing types fall into three categories: wood-sheathed panel (WSP), diagonal wood (lumber) board

(DWB), and gypsum board (GWB).
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9.23.6.1.] 9.23.6.1. Anchorage of Building Frames

[1] 1) Except as required by Sentence 9.23.6.3.(1), building frames shall be anchored to the foundation unless a
structural analysis that considers wind and earthquake loads and lateral earth pressures shows that anchorage is
not required.

[2]1 2) Except as provided in Sentences (3) to (6), anchorage shall be provided by
[a] a) embedding the ends of the first floor joists in concrete, or
[b] b) fastening the sill plate to the foundation with not less than 12.7 mm diam anchor bolts spaced not more

than 2.4 m o.c.

than—G—SO—kPa—but—net—g;ea%er—t-haa—l—Z-Q—kPa ggg; as prgwggd sgntgngg (6), wher ismi

parameter, Snay, for Site Class C is greater than 0.47, anchorage of braced wall panels shaII be prowded by

fastening the sill plate to the foundation with retless-than-twe anchor bolts perbraced-wal-panel—-where-alt

anchorbeltsused-are, such that

[a] a) there are not less than 15-9-mm-in-diameterocated two anchor bolts per braced wall panel, located at
opposite ends of the braced wall panel within 0.5 m of the foundation end ef-the-fourndation—and-spaced-noet

moere-thanr24--o-€; or within 0.3 m of the end of the braced wall panel, and

Table [9.23.6.1.-A
Anchor Bolt Spacing within Braced Wall Panels Wwhere the-1-in-50 HWP < 1.28 kPa, and-0-70-<-Sa{0-2)}-<1-8S5.,,, for Site

Class C > 0.47 and Sga < 2.6
Forming Part of Sentence [9.23.6.1.] 9.23.6.1.([3] 3

Maximum Spacing of Anchor Bolts within Braced Wall Panels, m

Reference Framing Type Anchor Bolt Diameter
12.7 mm 1 mm
GWB-A 2.4 2.4
GWB-B 2.4 2.4
WB- 1.8 2.4
GWB-D 1.4 2.1
WSP-A 1.4 2.1
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Maximum Spacing of Anchor Bolts within Braced Wall Panels, m
Reference Framing Type Anchor Bolt Diameter
12.7 mm 15.9 mm

WSP-B 0.8 1.2

23
23
22
2+
20
+=5
18
=8
=4
24
24
24
24
24
23
22

PLEEEEEEELEELEENE L
PrrRERLREREERLRERLER

PERLELURRLLEEEEEE

[515) Anchor bolts referred to in Sentences (2) teand (34) shall be
[a] a) fastened to the sill plate with nuts and washers,
[b] b) embedded not less than 100 mm in the foundation, and
[c] c) so designed that they may be tightened without withdrawing them from the foundation.

P a4 HOR Sz ) grea AeH—1-8-0 e
to-er-greater-thanr1-2-kPa—=aAnchorage shall be designed according to Part 4, where-
a] --) the 1-in-50-year hourly wind pressure (HWP) is greater than 1.2 kPa

--) th ismi ign parameter, Sqoy, is gri rthan 2. r
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building height and
i] --) of heavyweight construction,
ii] --) clad at full height with masonry veneer, or

iii] --) cl full height with ne veneer

(see Sentence 9.23.13.2.(3)).

Note A-9.23.6.1.(3) Anchorage of Braced Wall Panels.

Figure [A-9.23.6.1.(3)

Anchor f br wall panel

braced wall pansls
¥ ¥
1 -

T L]
e I = L

madmnum 05 m maximum 0.3 m |

i ]

] i

i
. ‘ ‘ ; ]

H i T

|‘—|—'::_1 'l I

maximum 0.3 m maximum §.3m :

]

i

i i | T

Y Y lew 1

e 0.3 m maxmum 0.5 m |

i

i
Eammian

9.23.11.4.1 9.23.11.4. Joints in Top Plates
[1] 1) Joints in the top plates of /oadbearing walls shall be staggered not less than ere-stud-spacinrg-
a] --) one stud spacing where the minimum number of nails required by Sentence (5) is not more than 16,
--) tw ings where the minimum number of nails r ir nten is gr rthan 1 n
more than 32, and
c] --) three stud spacings where the minimum number of nails required by Sentence (5) is greater than 32.
[2] 2) The top plates in /oadbearing walls shall be lapped or otherwise tied at corners and intersecting walls in
accordance with Sentence (4).
[3]1 3) Joints in single top plates used with /oadbearing walls shall be tied in accordance with Sentence (4).

[4] 4) Ties referred to in Sentences (2) and (3) shall be the equivalent of not less than 75 mm by 150 mm by 0.91 mm
thick galvanized steel nailed to each wall with at least three 63 mm nails.

[515) Where the seismic spectral-acceleration, S5(0.2), is-greater than-0.70-but not mo an—1-8Except as provided in
Sentence (7), doubled top plates in braced wall bands shall be fastened on each side of a splice with not less than
76 mm long common steel wire nails or spiral nails in accordance with the minimum number of nails required by
Table 9.23.11.4. or 9.23.11.4.-C, whichever is greater, where

a] --) the seismic design parameter, Sgnay, for Site Class C is greater than 0.47 and Sq.y is not greater than 2.6,
or

b] --) the 1-in-50-year hourly wind pressure (HWP) is equal to or greater than 0.6 kPa but not greater than
1.2 kPa.
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Table [9.23.11.4.-A] 9.23.11.4.
Fasteners in Doubled Top Plate Splice Connections in Braced Wall Bands Wwhere 8-70-<-S5(0-2)}<1-8S5,, for Site Class C >
0.47 and Syo < 2.6

Forming Part of Sentence [9.23.11.4.] 9.23.11.4.([5] 5)

Minimum Number of Nails on Each Side of D led Top Plate Splice for Braced Wall Ban cing of 10.6 m

)
Smax 4 Weight of Construction or Cladding Type 3
Normal-Weight Heavyweight Masonry Veneer (on one or mor ne Veneer (on one or mor
Construction Construction 4 building faces) 4 (5) building faces) 4 (5)
Smax < 0.60 4 Z 8 10
0.6 <S5z, <0.8 6 8 9 12
< <1.2 9 12 14 19
1.2 < S0 <1.6 12 16 19 25
1.6 < Sppay < 2.0 14 20 23 31
2.0 <SS <2.6 19 25 30 40

Notes to Table [9.23.11.4.-A] 9.23.11.4.:
1) Article 9.4.2.5,

B

For a braced wall band spacing of 7.6 m or less, the minimum number of nails may be divided by 2.

B

See Sentence 9.23.13.2.(3).

B

Limited to 2 storeys in building height. See Sentence (7).

B

Where the height of the masonry or stone veneer does not exceed a half storey above the foundation, the veneer may
be disregarded.

%

%

P T Y
© ® ® W N e 0 o
E B X FEE S o
R R R R N
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Tabl .23.11.4.-
E ners in D led Top PI li nnections in Br Wall Bands Where 0.6 kPa < HWP < 1.2 kP
Forming Part of Senten .23.11.4.19.23.11.4.
HWP Minimum Number of Nails on Each Si f D led Top PI lice for Br: Wall Ban ing of 10.
— m, &) Rough Terrain {2, and Roof Eave-to-Ridge Height of 3 m (3L
HWP < 0.3

0.3 <HWP < 0.4 9
0.4 < HWP < 0.5 11
0.5 < HWP < 0.6 13
0.6 < HWP< 0.9 20
09 <HWP < 1.2 26
Notes to Table [9.23.11.4.-C] :
(6] For It wall ban ing of 7.6 m or | he minimum number of nails m ivi 2.

(2) For open terrain, multiply the minimum number of nails by the wind exposure adjustment factor, Kgyp,, as provided in
Table 9.23.13.7.-B. See Note A-9.23.13.7.(3) and (4).

(3) Eor roof-level t lates (i.e., t lates s rting roof framin multiply the minimum number of nails the roof
eave-to-ridge height adjustment factor, K oqs, @s provided in Table 9.23.13.7-B.

6] --) Nails referred to in Sentence (5) shall be spaced not less than 75 mm o.c. along the top plate in rows spaced not
less than 35 mm apart.
71 --) Doubled top plates in braced wall bands shall be designed according to Part 4 where
--) the 1-in-50- r hourly wind pr re (HWP) is gr rthan 1.2 kP
b] --) the seismic design parameter, Saay, is greater than 2.6, or
c] --) the seismic design parameter, S for Site Class C is greater than 0.47, for buildings of 3 storeys in

building height and

i] --) of heavyweight construction
ii] --) clad with masonry veneer, or
iii] --) clad with stone veneer

(see Sentence 9.23.13.2.(3)).

[9.23.13.] 9.23.13. Bracing to Resist Lateral Loads Due to Wind and Earthquake
(See Note A-9.23.13.)

9.23.13.1.] 9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
[1] 1) This Article applies i i where the seismic-spectral-acceleration,-Sz{0-2),-is-not-more than-0-70-and-the
a] --) the seismic design parameter, Syay, for Site Class C is not greater than 0.47,

--) the 1-in-50- r hourly wind pr re (HWP) is n r r than 0.6 kP.
c] --) the unsupported height of the braced wall panels in the building is not greater than 3.1 m, and
d] --) the lowest exterior frame wall supports a roof and not more than 2 floors.

[2] 2) Bracing to resist lateral loads shall be designed and constructed as-fellewsin accordance with+
[a] a) exteriorwakls-shal-bethe simplified approach outlined in Article 9.23.13.11., where the seismic design
rameter, Sgpay, is 0 r r than 0.47 and the 1-in-50-year hourly wind pr re (HWP) is n r r
than 0.6 kPa,
£ A L ith Section-9-27.
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c] --) Part 4, or
d] --) good engineering practice such as that provided in the CWC "Engineering Guide for Wood Frame
Construction."

9.23.13.2.] 9.23.13.2. Requirements for High Wind and Seismic Forces
[1] 1) Except as provided in Article 9.23.13.1., this Article applies inHocations where

--) the un rted height of the braced wall panels in the building is not greater than 3.1 m
[b] b) the 1-in-50-year hourly wind pressure (HWP) is lessnot greater than 1.28 kPa,-
c] --) the seismic design parameter, Sp.,, is not greater than 2.6, and
[d] a) the-seismic-spe acceleration 0 is-greater-than 0.70 rd the lowest

exterior frame wall supports a roof and not more than
[i]1i) thelowest-exteriorframe-wal-supperts-not-mere-than 21 floors in a buildings of normal-weightef
heawy construction {see-Nete-A-92343 2 {a)H), or
[ii] ii) thetowest-exteriorframe-wall-supperts-netmere-than-21 floors in ethertypes-ofa building of
heavyweight construction or clad at full height with masonry veneer or stone veneer.—and
[2] 2) Bracing to resist lateral loads shall be designed and constructed in accordance with
[a] @) Articles 9.23.13.4. to 9.23.13.710.,
[b] b) Part 4, or
[c] c) good engineering practice such as that provided in the CWC 2644, "Engineering Guide for Wood Frame
Construction."
3] --) For the purposes of Sentence (1) and this Part,
al --) in a building of normal-weight construction, the average dead weight per storey shall not exceed
il --) 0.5 kPa for floors and 0.5 kPa for partitions and interior wall
ii] --) 0.5 kPa for the roof, and
iii] --) 0.4 kPa for exterior walls,
--) in ilding of heavyweigh nstruction, the aver: weigh r I hall conform |
except that the average dead weight per storey shall not exceed
i]--) 1.5 kPa for floors and 0.5 kPa for partitions and interior walls,
ii] --) 1.0 kPa for the roof, or
iii] --) 1.2 kPa for exterior walls,
c] --) in a building clad with masonry veneer, the average dead weight of the masonry veneer shall not exceed
1.9 kPa, and
--) in ilding clad with stone veneer, the average dead weight of the stone veneer shall not exceed 3.2 kPa.

(See Note A-9.23.13.2.(3).)

9.23.13.3.] 9.23.13.3. Requirements for Extreme Wind and Seismic Forces
[1] 1) Except as provided in Articles 9.23.13.1. and 9.23.13.2., this Article applies in-tecations where
fa}a) . oR,-S2(0-2)

[b] @) the 1-in-50-year hourly wind pressure (HWP) is equal-te-or greater than 1.20 kPa-,
C the seismic ign parameter, Sqay, is greater than 2. r
d] --) the seismic design parameter, Snay, for Site Class C is greater than 0.47, and the lowest exterior frame wall

supports a roof and more than 1 floor in a building of heavyweight construction or clad at full height with
masonry veneer or stone veneer.

[2] 2) Bracing to resist lateral loads shall be designed and constructed in accordance with
[a] a) Part 4, or

[b] b) good engineering practice such as that provided in the CWC 2014, "Engineering Guide for Wood Frame
Construction."

9.23.13.4.] 9.23.13.4. Braced Wall Bands
(See Note A-9.23.13.4.)
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[1]1 1) Braced wall bands shall
al] --) surround the perimeter of the building,
[b] @) be full storey height,
[c] b) be not more than 1.2 m wide,
[d] c) lap at both ends with another braced wall band,
[e] d) be aligned with braced wall bands on storeys above and below, and
[f] e) conform to the spacing and dimensions given in Table 9.23.13.5. and Article 9.23.13.7.-2025

[31 3) For split-level buildings, a braced wall band shall be located where there is a change in floor level greater than the
depth of one floor joist.

9.23.13.5.]1 9.23.13.5. Braced Wall Panels in Braced Wall Bands
[1] 1) Except as provided in Sentences (2) te+5) and 9.23.13.10.(2) to (4) and Article 9.23.13.7.-2025, braced wall
panels shall
[a] a) be located within braced wall bands,
b] --) be laterally supported at each floor level and the roof,
[c] b) extend, as applicable, from the top of the supporting footing, slab or subfloor to the underside of the floor,
ceiling or roof framing above, and
[d] ¢) conform to the spacing and dimensions given in Table 9.23.13.5. and Article 9.23.13.7.-2025

Table [9.23.13.5.] 9.23.13.5.
Spacing and Dimensions of Braced Wall Bands and Braced Wall Panels
Forming Part of Sentences [9.23.13.4.] 9.23.13.4.([1] 1) and [9.23.13.5.] 9.23.13.5.([1] 1)

Spacing and Dimensions of Braced

Wall Bands and Braced Wall Panels
@ 3

Seisrmi i
Description
R
< 1.8or
070 <S;{0-2) < 080 <HWP=<
1.0 12 kPa
Maximum distance between centre lines of adjacent braced wall bands measured from 10.6 m
the furthest points between centres of the bands (4} ' '
Maximum distance between required braced wall panels measured from the edges of the 6.4 m
panels
Mammum distance from the end of a braced wall band to the edge of the closest >4 m
required braced wall panel
Minimum length of individual wood-sheathed braced wall panels:
* panel located at the end of a braced wall band where the braced wall panel connects 600 mm 600-mm
to an intersecting braced wall panel
* panel not located at the end of a braced wall band or braced wall panel located at 750 mm 750-mm
the end of a braced wall band where the braced wall panel does not connect to an
intersecting braced wall panel
Minimum length of individual braced wall panels sheathed only with gypsum board 1.2 m
Minimum length of individual diagonal-lumber-sheathed braced wall panels 1.2 m
Minimum total length of all braced wall panels in a braced wall band Per Article
9.23.13.7.-2025
: : it : c ‘
ing2f i iam £5) c ‘
ina2f it : 0% of ‘
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Spacing and Dimensions of Braced

Wall Bands and Braced Wall Panels
1 @ 3

ind

1.0-<S(0:2)
=1.8or

Description

Notes to Table [9.23.13.5.] 9.23.13.5.:
(1) See Note A-Table 9.23.13.5.

(2) All constructions include support of a roof load in addition to the indicated number of floors.
(3) See Article 9.23.13.710. for aternativeadditional system considerationsretheds-of-compliance.
(4) See Sentence (2) for an exception for basements and crawl spaces.

[2] 2) In basements or crawl spaces where the perimeter foundation walls extend from the footings to the underside of
the supported floor, braced wall bands constructed with braced wall panels shall be-spaced-not-rmore-than
--) hav | length of br: wall panels not | han th | length of br: wall panels in the br:
wall band in the storey above, and
b] b) be spaced not more than

il--) 15 m from th rimeter foundation wall
ii]--) 15 m from interior foundation walls, and
iii] --) 15 m from adjacent braced wall bands constructed with braced wall panels.

(See Note A-9.23.13.5.(2).)

--) Interior or exterior w -sheath Ir wall panel: her than panels of WSP-A framin in th
ippermost storey shall
a] --) extend to the roof framing, and
--) have their | nn
i]-- hor f perpendicular or offset parallel tri ing blockin nels or other meth f

lateral load transfer designed by the roof truss manufacturer

ii] --) perpendicular or offset parallel joists or rafters by using blocking of the same construction as the
I¥ wall panel below, or
iii] --) rafters, joists or trusses using methods of lateral load transfer designed in accordance with good

engineering practice.

N A-9.23.13.5. nd (4).
4] --) The top plates of braced wall panels described in Sentence (3) shall be fastened in accordance with Table
9.23.3.4.
N A-9.23.1 nd (4
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9.23.13.6.] 9.23.13.6. Materials in Braced Wall Panels
[1] 1) Required braced wall panels shall be

d h pana Ba dding-comp na-with Saction-9 nd hla Q 4

[b] b) sheathed on the exterior side with plywood, OSB, waferboard or diagonal lumber sheathing complying with
Subsection 9.23.167. and Fable-9-23-13-6-—=and fastened in accordance with Article9-23-3-5-Sentence
9.23.3.5.(3)Artiele923-3-5--6F, and finished on the interior side with gypsum board complying with
Subsection 9.29.5., or

[d] c) sheathed on the interior side or exterior side with gypsum board complying with Subsection 9.29.5. and
f ned in rdance with Senten .23.3.5.
(See Note A-9.23.13.6.(1).)
2] --) Ex rovi in Senten 4) an Ir wall ban hall nstri f bre wall panels of th

same sheathing material.

[3] 6) At braced-wal-band spacing-intervals-of-not-more-than 15-m; HBraced wall panels in_basements and crawl spaces
shall be sheathedeenstructed with OSB, plywood, waferboard or diagonal lumber—See-Nete-A-9-23-13-6-(5)and

63
al --) at braced wall band spacing intervals of not more than 15 m, and
--) under all interior br wall ban ntaining w -sheath I wall panels.
(See Note A-9.23.13.6.(3).)
Mixing of br wall panel framing t
braced wall panels are not located above braced wall bands containing
al --) gypsum-sheathed braced wall panels, or
--) di nal-lumber-sheath I wall panels.
5] --) Mixing of braced wall panel framing types is permitted along a braced wall band within the same storey, provided
that
a] --) panels of WSP-A or WSP-B framing type are substituted for panels of a GWB framing type, and the total

length of all the braced wall panels is determined based on the GWB framing type, or
--) the lengths of the br wall panels of mixed framin r n ngineering principles.
(See Note A-9.23.13.6.(5).)
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9.23.13.7.] --- Braced Wall Panel Length

Ex rovi

--) The minimum

in Tabl

the minimum total length of braced wall panels in accordance with this Article shall be taken as 1.

23.13.7.-B an 23.13.7.-D, all adjustment f; rs required for th

| length of brz wall panels in I¥ wall band shall ken he gri rof Ly
etermined in Sentence
in Sentence (4) for the appropriate seismic design parameter, Sqay, Where
al --) HWP is not greater than 1.2 kPa, and
b] --) Smay for Site Class C is not greater than 2.6.

for th ropriate 1-in-50-year hourly wind pressure (HWP), and Lg, termin

3] --) For resistance to wind pressure, the minimum total length of braced wall panels in each braced wall band, L.,
shall be determined by applying the adjustment factors provided in Table 9.23.13.7.-B to the unadjusted

minimum total

raced wall

nellength, L rovided in Table 9.23.13.7.-A, using the following equation:

where

= wind ex r justment f r,an
=1 for rough terrain (suburban, urban or wooded terrain extending upwind from the
building uninterrupted for at least 1 km),

= roof eave-to-ridge height adjustment factor, and
= 1 for a roof eave-to-ri height of 3 m

= braced wall ban cin justment factor for wind (see Sentence -202 er
building plan direction, and
= 1 for a braced wall band spacing of 7.6 m,
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Kwnumber = number of parallel br wall ban justment f r for win r_building plan

irection, an

= 1 for two exterior walls and no intermediate parallel braced wall bands,
Kayp = interior gypsum board adjustment factor, and
= 1 for braced wall panels with gypsum board installed on the interior side,
Keheath = intermittent bre wall panel: justment f r,an
= 1 for continuously sheathed braced wall bands, and

BWPin = minimum length of individual braced wall panels, as per Table 9.23.13.5.
See Note A-9.23.13.7.(3) for an alternative procedure to calculate L, directly and Note A-9.23.13.7.(3) and (4).

Tabl .23.13.7.-A
nadj Minimum Total Br: Wall Panel Lengths for Win
Forming Part of Senten .23.13.7.] -- --
HWP Storey Unadjusted Minimum Total Braced Wall Panel Length for Wind, L, m 42
Diagonal-Lumber- Gypsum-Sheathed Framing Wood-Sheathed Framing Type
Sheathed Framing Type Type (with sum board (with gypsum board on opposite
with m rd on n only one side) 2 GL side) (20
opposite side) (2)
DWB GWB- GWB- GWB- GWB- WSP- WSP- WSP- WSP- WSP-
A B Cc D A B Cc D E
HWP < 0.3 0.65 3.29 191 1.42 1.14 1.14 0.60 0.52 0.48 0.43
1.33 6.75 3.92 291 2.35 235 1.24 1.08 0.98 0.88
2.02 10.21 593 440 3.57 3.57 1.87 1.63 1.49 1.34
0.3 <HWP <0.4 N 0.86 4.38 254 189 1.52 1.52 0.80 0.70 0.64 0.57
AN
1.78 9.00 5.23 3.88 3.14 3.14 1.65 143 1.31 1.18
2.69 13.61 791 5.86 4.75 4.75 2.50 2.17 1.98 1.79
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0.4 < HWP < 0.5 1.08 5.84 3.18 2.36 190 190 1.00 0.87 0.79 0.72
3.37 17.01 9.88 733 594 594 3.12 272 248 223

0.5 < HWP =< 0.6 cm‘l. N 1.29 6.57 3.82 2.83 229 229 1.20 1.05 0.95 0.86

AN

- 2.67 13.50 7.84 5.82 4.71 4.71 247 215 1.96 1.77

4.04 20.42 11.86 8.79 713 713 3.75 3.26 297 2.68

0.6 <HWP < 0.9 — 1.94 9.86 573 4.25 3.43 343 1.80 1.57 143 1.29
4.00 20.25 11.76 8.72 7.06 7.06 3.71 3.23 2.94 2.65

6.06 30.62 17.79 13.19 10.70 10.70 5.62 4.89 4.46 4.02

Dosesan
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0.9 <HWP < 1.2 2.59 13.14 7.63 5.66 4.57 4.57
5.33 27.00 15.68 11.63 9.41 9.41
8.08 40.83 23.72 17.59 14.26 14.26

N Tabl .23.13.7.-A] :

N
)
g
=)
©
—_

1475

=
=
N
N

2
2
2
f

2
b
2
i

@) Unadjusted minimum total braced wall panel lengths are for the applicable conditions corresponding to an adjustment

factor of 1 in the equation for L.

(2) nten .23.3.5.(3) for ription of framin nd f. ning requirements.

(3) See Sentence (6)-2025 for braced wall panels with sum board installed on both sides.

Table [9.23.13.7.-B

Adjustment F rs for the Determination of Minimum Total Br: Wall Panel Lengths for Win

Forming P f Senten .23.13.7.] -- -

Symbol Description Storey

Kexp @ wind exposure: apply factor to all storeys in both directions All storeys

All storeys in
1-storey
building

All storeys in
2-storey
building

All storeys in

3-storey
building

Storey
supporting roof
only

Storey
supporting roof
and 1 floor

Condition Adjustment

Rough terrain
Open terrain

Last modified:
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Storey <15m 0.87
supporting roof .
and 2 floors Sl Lag
4.5m 1.16
6.0m 1.31
; ir. W, n ing: r I W, N r n Jx 3.8 m 0.5
Kwspacing®? Braced wall band spacing: apply factor to all braced wall panels pe Any storey 1
G)L (4 puilding plan direction
Z.6m 1.00
10.6 m 1.35
15 m Gl 1.86
Kwoumber Number of parallel br wall bands: ly f r Il bre Any storey 2 1.00
wall panel: r_building plan direction
3 1.28
4 1.38
25 1.43
Kgyp Interior m rd: ly f rin rdance with whether Any storey Install 1.00
sum rd is installed or omitted on interior side of braced wall . 1.2
panels Omitted, .20
blocked wall
Omitted 1.40
unblocked
wall
Keheath Intermittent braced wall panels: apply factor in accordance with Any storey Continuously 1.00
continuity of sheathing within braced wall band sheathed
Intermittentl 1.15
sheathed
N Tabl .23.13.7.-B] :

@) Keyp is determined based on the terrain. Rough terrain is suburban, urban or wooded terrain extending upwind from
the building uninterrupted for at least 1 km. Open terrain is level terrain with only scattered trees, buildings or other
obstructions, open water or shorelines.

(2) For K.oot, linear interpolation between roof eave-to-ridge heights is permitted.

(3) For for Kwepacing, linear interpolation between braced wall band spacings is permitted.
(4) An aver: raced wall ban ing i rmitted t for th termination of K Inge nten
(5)-2025.
(5) A br. wall ban ing of 15 m is onl rmi in ments and crawl
4] --) For resistan ismic for he minimum | length of br wall panels in h br wall band, L, shall

be determined by applying the adjustment factors provided in Table 9.23.13.7.-D to the unadjusted minimum
total braced wall panel length, L, provided in Table 9.23.13.7.-C, using the following equation:

Le = LicKueigniKsnonKsspacingKsnumperKoyoKsneam > BWP.y,

where

Kueight = weight of construction and cladding adjustment factor, and
= 1 for normal-weight construction (see Sentence 9.23.13.2.(3)),

Kenow = roof snow load adjustment factor, and
=1 for ified roof snow | f 2 kPa or | Icul in rdance with
Article 9.4.2.2.
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= br wall ban in justment f r for seismic for nten
-202 r_building plan direction, an
= 1 for a braced wall band spacing of 7.6 m,
Ksnumber = number of parallel braced wall bands adjustment factor for seismic forces, per
building plan direction, and
= 1 for two exterior walls and no intermedi rallel br wall ban
Koy = interior gypsum board adjustment factor, and
= 1 for braced wall panels with gypsum board installed on the interior side,
Ksheath = intermittent braced wall panels adjustment factor, and

= 1 for contin ly sheath I¥ wall ban n

BWPin = minimum length of individual braced wall panels, as per Table 9.23.13.5.
See Note A-9.23.13.7.(4) for an alternative procedure to calculate L directly and Note A-9.23.13.7.(3) and (4).

Forming P f Senten .23.13.7.1 -- ([4] --
Smax Storey Building Unadjusted Minimum Total Braced Wall PanelLength for Seismic Forces, L, m
Plan a) 2
Dimension . . .
parallel to Diagonal- Gypsum-Sheathed Framing Type Wood-Sheathed Framing Type
Braced Lumber- (with gypsum board on only one (with gypsum board on opposite
= i (3) (4 i )
Wall SFheathed side) side)
Band, L Framing
m - Type
- (with
sum
board on
opposite
side) 3L
DWB GWB-A GWB-B GWB-C GWB-D WSP- WSP- WSP- WSP- WSP-
A B C D E
max < 0.2 3.1 0.06 0.47 0.27 0.20 0.17 0.11 0.06 0.05 0.05 0.04
6.1 0.11 0.81 0.47 0.35 0.28 0.19 0.10 0.09 0.08 0.07
9.1 0.15 1.15 0.67 0.50 0.40 0.27 0.14 .12 .11 0.10
12.2 0.20 1.5 0.87 0.65 0.53 0.35 0.18 0.16 0.15 0.13
15.2 0.24 1.81 1.05 0.78 0.64 0.43 0.23 0.20 0.18 0.16
18.3 0.29 2.20 1.28 0.95 0.77 51 0.27 23 0.21 0.1
S 3.1 0.15 1.10 0.65 0.48 0.39 0.2 0.14 12 .11 0.1
AN 6.1 0.24 1.84 1.07 0.79 0.65 0.43 0.23 0.20 0.18 0.16
9.1 0.34 2.57 1.49 1.11 0.90 0.60 0.32 0.27 0.25 0.23
Soaszan 12.2 0.44 3.32 1.93 1.43 1.17 0.78 0.41 36 32 0.2
15.2 0.54 3.99 2.31 1.72 140 095 0.50 043 039 0.36
18.3 0.64 4.80 2.79 2.07 1.68 1.12 0.59 0.51 0.47 0.42
3.1 0.23 1.76 1.02 0.76 0.62 0.41 0.22 0.19 0.17 0.15
6.1 0.38 2.87 1.67 1.24 1.01 0.67 0.35 .31 28 25
9.1 0.53 3.99 1.4 1.72 1.4 093 049 043 0.39 0.35
15.2 0.83 6.16 3.58 2.65 2.16 1.46 0.77 0.67 0.61 0.55
18.3 0.98 7.41 4.30 3.19 2.60 1.73 0.91 79 72 0.65
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02 31 013 0094 055 041 033 022 012 010 009 0.08
<Smar =04 6.1 022 163 094 070 057 038 020 017 016 0.14
2.1 031 231 134 099 081 054 028 025 022 020
122 040 301 175 130 105 070 037 032 029 026
15.2 4 3.63 211 1 1.27 086 0.45 0.39 0.36 2
183 058 439 255 1.89 1.54 1.03 054 047 043 039
7 31 030 223 130 096 078 052 027 024 022 020
any 6.1 049  3.69 214 159 129 0.86 045 039 036 032
2.1 0.68 14 299 221 180 120 063 055 050 045
15.2 1.07 797 463 343 279 1.89 1.00 087 079 071
183 127 961 558 414 337 225 118 1.03 094 0.84
3.1 47 DR  2.04 1.51 1.2 0.82 043 0.38 0.34 0.31
1.12
6.1 076 550 334 248 201 134 071 061 056 0.50
2.1 1.06  7.98 4.63 344 280 1.86 098 0.85 078 070
122 136 1029 5.97 443 361 240 126 110 1.00 0.0
15.2 166 1231 745 530 432 293 154 1.34 1.22 1.10
183 1.96 1482 8.61 638 520 346 1.82 1.58 1.44 1.30
0.4 31 019 142 082 061 050 033 017 015 014 012
= Swa =08 6.1 032 244 142 1.05 085 057 030 026 024 021
2.1 046  3.46  2.01 149 121 081 042 037 034 030
122 060 451 262 1.94 1.58 1.05 055 048 0.44 040
15.2 073 544 316 234 191 129 068 059 0.54 049
183 087 659 3.83 2.84 231 1.54 081 070 064 0.58
ZaN 31 44 DR 194 144 117 078 041 036 033 029
| 1.67
6.1 073 553 321 238 194 129 068 059 054 049
- 91 1.02 771 448 332 270 1.80 095 0.82 075 0.68
122 132 997 579 429 350 233 123 1.07 097 0.88
15.2 161  11.96 6.94 515 419 2.84 149 1.30 118 1.07
183 1.91 1441 837 621 505 337 177 154 140 1.27
N 31 070 DR  3.06 227 185 123 065 056 0.51 046
2.64
6.1 114 DR 501 371 302 201 106 092 084 076
= 4.31
2.1 159 DR  6.95 515 420 280 147 1.28 117 1.05
5.99
122 2.04 DR 896 6.64 541 3.61 190 1.65 1.50 1.35
7.72
15.2 249 DR 1073 796 648 439 231 201 1.83 165
9.24
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18.3 2.95 DR 12.91 9.58 7.80 5.20 2.73 2.38 2.17 1.95
11.12
0.6 3.1 0.25 1.89 1.10 0.81 0.66 0.44 0.23 0.20 0.18 0.17
< Spa =08
o 6.1 0.43 3.25 1.89 1.40 114 076 0.40 035 0.32 0.29
9.1 0.61 4.61 2.68 1.99 1.62 1.08 0.57 0.49 0.45 0.40
12.2 0.80 6.02 3.49 2.59 2.11 141 0.74 0.64 0.59 0.53
15.2 0.98 7.25 4.21 3.12 2.54 1.72 091 0.79 0.72 0.65
18.3 1.16 8.78 5.10 3.78 3.08 2.05 1.08 094 0.86 0.77
3.1 0.59 DR 2.59 1.92 1.56 1.04 0.55 0.48 0.43 0.39
2.23
6.1 0.98 DR 4.28 3.18 2.58 1.72 091 0.79 0.72 0.65
3.69
9.1 1.36 DR 5.97 4.43 3.61 240 1.26 1.10 1.00 0.90
5.14
12.2 1.76 DR 7.72 5.73 4.66 11 163 142 1.29 1.17
6.65
15.2 2.15 DR 9.26 6.87 5.59 3.79 199 1.73 1.58 1.42
7.97
18.3 2.55 DR 11.16  8.28 6.74 449 2.36 2.05 1.87 1.69
9.61
3.1 0.93 DR DR 3.03 246 1.64 0.86 0.75 0.68 0.62
2.04
6.1 1.52 DR DR 4.95 4.03 269 141 1.23 1.12 1.01
5.75 3.34
9.1 2.11 DR DR 6.87 5.59 3.73 196 1.71 1.55 1.40
7.98 4.64
122 2.72 DR 1195 8.86 721 481 253 220 2.00 1.81
10.29
15.2 3.32 DR 14.30 10.61 863 585 3.08 2.68 244 2.20
12.32
18.3 3.93 DR 17.22 12.77 10.39 6.93 3.64 3.17 2.89 2.60
14.83
<Spa=<1.2
7 6.1 0.65 4.88 2.83 2.10 1.71 1.14 0.60 0.52 0.47 0.43
9.1 0.92 6.92 4.02 2.98 2.42 1.62 0.85 0.74 0.67 0.61
12.2 1.20 9.03 5.24 3.89 3.16 2.11 1.11 0.96 0.88 0.79
15.2 1.47 10.88 6.32 4.69 3.81 2.59 1.36 1.18 1.08 0.97
18.3 1.75 13.18 7.65 5.67 4.62 3.08 1.62 1.41 1.28 1.16
S 3.1 0.89 DR DR 2.88 2.35 1.56 0.82 0.71 0.65 0.59
S 1
6.1 1.46 DR DR 4.76 3.88 2.58 1.36 1.18 1.08 0.97
(5.53) 21
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9.1 2.04 DR 8.96 6.6 541 3.61 1.90 1.65 1.50 1.35
7.72
12.2 2.64 DR 11.58  8.59 6.99 4.66 2.45 13 1.94 1.75
(9.97)
15.2 3.22 DR 13.89 10.30 8.38 5.68 299 2.60 237 2.13
11
18.3 3.82 DR 16.74 12.41 10.11 6.74 3.54 3.08 2.81 2.53
14.41
™ 31 1.40 DR DR DR DR 246 1.30 1.13 1.03 0.93
(3.06) 2.27 (1.85)
6.1 2.28 DR DR DR 6.04 4.03 2.12 1.84 1.68 1.51
.01 72
9.1 3.17 DR DR DR 839 559 294 256 33 2.10
(6.95) (5.16)
12.2 4.09 DR DR DR 10.82 7.21 3.79 3.30 3.01 271
(8.96) (6.65)
15 4.97 DR DR DR 12,95 8.78 4.61 4.01 3.66 3.30
10.7 7.
18.3 5.89 DR DR DR 15.59 10.39 5.46 4.75 4.33 3.90
12.92) (9.58)
1.2 3.1 0.50 DR 2.19 1.63 1.32 0.88 0.46 040 0.37 0.33
<Sma=<1.6 (1.89)
6.1 0.86 DR 3.78 2.80 2.28 1.52 0.80 0.69 0.63 0.57
3.25
9.1 1.22 DR 5.36 3.67 3.23 216 1.13 099 090 0.81
4.61
12.2 1.59 12.03 6.99 5.18 4.22 281 148 1.29 1.17 1.06
15.2 1.95 14.51  8.43 6.25 5.09 345 1.81 1.58 1.44 1.30
18.3 2.33 17.57 10.20 7.57 6.16 411 2.1 1.88 1.71 1.54
3.1 1.18 DR DR DR 3.13 208 1.10 095 0.87 0.78
2.59 1.92
6.1 1.95 DR DR DR 517 345 1.81 1.58 144 1.29
4.28 3.18
9.1 2.72 DR DR 8.86 721 481 253 220 200 181
5.98
12.2 3.52 DR DR 11.45 9.32 6.21 3.27 2.84 259 2.33
7.72
15.2 4.29 DR DR 13.73 11.18 7.58 3.98 3.46 3.16 2.85
9.26
18.3 5.09 DR DR 16.55 13.47 8.98 4.72 4.11 3.74 3.37
11.16
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15.2 8.29 DR DR DR DR 14.63 7.69 6.69 6.10 5.49
13.2 11.
18.3 9.82 DR DR DR DR 17.32 9.11 7.92 7.22 6.51
(15.96) (1
2.0 3.1 0.81 DR DR 2.65 15 1.44 0.75 0.66 0.60 0.54
< Spa < 2.6 .07 1.7
6.1 1.40 DR DR 4.55 3.70 247 1.30 1.13 1.03 0.93
(5.28) (3.07)
9.1 1.99 DR 8.70 6.45 5.25 3.50 1.84 1.60 1.46 1.32
(7.50)
12.2 2.59 DR 11.36 8.42 6.86 4.57 240 2.09 190 1.72
Wi
15.2 3.18 DR 13.69 10.15 8.27 5.60 2.95 2.56 2.34 2.11
11.7
18.3 3.78 DR 16.58 12.30 10.01 6.67 3.51 3.05 2.78 2.51
14.2
N 3.1 1.92 DR DR DR DR DR 1.78 1.55 1.41 1.27
S 2.54
6.1 3.17 DR DR DR DR 5.60 2.94 2.56 2.33 2.10
(5.16) 4.2
9.1 4.43 DR DR DR DR 7.81 4.11 3.57 3.26 2.93
7.2 (5.86)
12.2 5.72 DR DR DR DR 10.10 5.31 4.62 4.21 3.79
9.31 7.58
15 6.98 DR DR DR DR 12.31 6.47 5.63 5.13 4.62
15.05) (11.16 9.58
18.3 8.27 DR DR DR DR 14.60 7.67 6.67 6.08 5.48
18.14) (13.45) (10.95
3.1 3.03 DR DR DR DR DR 2.81 244 2.23 2.01
6.1 4.95 DR DR DR DR DR  4.59 3.99 3.64 3.28
9.1 6.87 DR DR DR DR DR 6.37 5.54 5.05 4.55
9.09
12.2 8.86 DR DR DR DR DR 8.22 7.14 6.51 5.87
11.72
15.2 10.78 DR DR DR DR DR 10.00 8.69 792 Z.14
14.
18.3 12.76 DR DR DR DR DR 11.84 10.30 9.38 8.46

Notes to Table [9.23.13.7.-C] :

aQ) Unadjusted minimum total braced wall panel lengths are for the applicable conditions corresponding to an adjustment
factor of 1 in the equation for Lg.

Last modified: 2023-02-17
Page: 31/72



Canadian Board for Harmonized Construction Codes 1475

(2) DR = design required, using the procedure outlined in Note A-9.23.13.7.(4) or according to Part 4, for braced wall
nels with ical sheathing. L val within round brack which the r ion in Senten -202
h n lie re permitt r_braced wall panels with m rd install n both sides.

(3) See Sentence 9.23.3.5.(3) for a description of framing types and fastening requirements.

(4) See Sentence (6)-2025 for braced wall panels with gypsum board installed on both sides.

Table [9.23.13.7.-D
Adjustment Factors for the Determination of Minimum Total Braced Wall Panel Lengths for Seismic Forces

Forming Part of Sentence [9.23.13.7.] -- ([4] --
Symbol Description Storey Condition Adjustment
Factor
Normal-weight construction Any storey Any Ly 1.00
Heavy construction: apply factor corresponding to L separately to ) Ly=<31m 1.72
each storey
. AN ly=61m 1.54
. Lyw=9.1m 1.46
oozl | =12.2m 1.42
I L Storey
e supporting roof Lw=15.2m 1.39
Ly >183m 1.38
Ly<31m 1.92
Ly=6.1m 1.71
Ly=9.1m 1.62
Ko Ly =122m 1.57
@ @
supporting roof Lw=152m 1.54
and 1 floor Lu>183m 151
EEN Ly <31m 1.97
Ly =6.1m 1.76
Ly=9.1m 1.67
e Li =12.2m 1§1
Storey
supporting roof Lw=152m 1.58
and 2 fleors | > 483m 156
Masonry veneer half stor ve foundation: ly f r Storey Any Ly 1.00
corresponding to one building face (or two building faces) supporting roof 1.00
and up to
2 floors
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Masonry veneer cladding perpendicular to braced wall band, fully 1.54
lad: 31 apply factor correspondin Ly for one building f r 2.1
two building faces)
T 1.30
1.64
b 1.21
| Iv supporting roof 1.4
— i only Ly =12.2m 1.15
I 4 1.34
L Ly =152m 1.12
1.2
|. __________________ _I' Ly >18.3m 1.10
— 1.23
Ly<31m 1.69
2.4
Ly=6.1m 1.40
1.85
Ly=9.1m 1.28
supporting roof (1.60)
and i floor | =122m 1.21
1.46
Ly =152m 1.17
(1.38)
Ly >183m 1.14
1.31
N Ly<31m 1.73
2.51
Ly=6.1m 1.43
1.91
Store Lu=91m 1.30
supporting roof 1.65)
and 2 floors | =122 m 1.22
1.50
Ly =152m 1.18
1.41
Ly >183m 1.15
1.33
Masonry veneer cladding perpendicular to braced wall band, partially N Ly<31m 1.23
lad: 31 apply factor correspondin Ly for one building f r N 1.52
two building faces) [
r Ly=6.1m 1.13
1.29
- Storey | lw=94m 1.08
| Iv supporting roof 1.2
"""""""""" cannsu only Ly =122 m 1.06
I 4 1.15
L Ly =152m 1.04
1.12
|. __________________ _I' Ly >18.3m 1.03
— 1.09
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Masonry veneer cladding perpendicular to braced wall band, 1-storey

heigh

. 3) apply factor corr

ndin

building face (or two building faces)
[y

L,

for on

supporting roof
and 1 floor

Dosezan

Storey
supporting roof
and 2 floors

L
Storey
supporting roof

and 1 floor

supporting roof
and 2 floors

1475

Ly<3.1m 1.30
1.
Ly=6.1m 1.17
1.39
Ly=9.1m 1.11
1.27
Ly =12.2m 1.08
1.20
Ly =152 m 1.06
1.1
Ly >18.3m 1.05
1.13
Ly<31m 1.31
1.7
Ly=6.1m 1.18
1.42
Ly=9.1m 1.12
1.2
Ly =122 m 1.08
1.21
Ly =152 m 1.07
1.17
Ly >18.3m 1.05
1.14
Ly<31m 1.23
1.4
Ly=6.1m 1.13
1.28
Ly=9.1m 1.09
1.2
Ly =122 m 1.07
1.15
Ly =152 m 1.06
1.1
Ly >18.3 m 1.05
1.10
Ly<31m 1.15
(1.30)
Ly=6.1m 1.09
1.18
Ly=9.1m 1.06
1.1
Ly =122 m 1.04
1.10
Ly =152 m 1.04
(1.08)
Ly >18.3m 1.03
1.07
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Masonry veneer cladding perpendicular to braced wall band, 2- Ly<31m 1.10
rey heigh rtially clad: $3) apply factor correspondin Ly for 1.22
one building face (or two building faces)
T Ly=6.1m 1.06
1.13
~ Ly=91m 1.04
| I (1.09)
v ;
____________________ supporting roof
s Ly =122m 1.03
T — 1 ﬂ -
I . and 1 floor 1.07
L Ly =152m 1.02
(1.05)
|. __________________ .I" Lyw=>183m 1.02
s 1.04

Ly<31m 1.19
1.42
Ly=6.1m 1.11
1.25
Ly=9.1m 1.07
1.17
supporting roof L =122 m 1.05
nd 2 fl r Lw — 1z.2 111 LD
1.13
Ly =152m 1.04
1.1
Ly >183m 1.03
1.08
Masonry veneer cladding perpendicular to braced wall band, 1-storey ™ Ly<31m 1.23
height, fully clad: $X apply factor correspondin L, for on 1.4
building face (or two building faces) | |
T Ly=6.1m 1.13
E: _ 1.28
b Storey Ly=9.1m 1.09
| supporting roof 1.2
___________________ _Iv and 1 floor
S Ly=12.2m 1.07
T — A
I A 1.15
L Ly =152m 1.06
1.1
|. __________________ .I" Ly =>183m 1.05
o 1.10

Ly<31m 1.15
(1.30)

Ly=6.1m 1.09
1.18

Ly=9.1m 1.06
1.1

supporting roof _
nd 2 floor Lwl = 1.2 111

,_
[
N
N
3

—
=]
=

1.10
Ly =152 m 1.04
(1.08)
Ly>183m 1.03
1.07
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Masonry veneer cladding perpendicular to braced wall band, 2-storey

height, fully clad: 83X apply factor corr:

ndin L for on

building face (or two building faces)
[y

supporting roof
and 1 floor

supporting roof

and 2 floors
Stone veneer half storey above foundation: apply factor Storey
corresponding to one building face (or two building faces) supporting roof
and up to
2 floors
Stone veneer cladding perpendicular to braced wall band, fully clad: .
G) apply factor correspondin Ly for one building f r tw \
building faces) [
[y
L p—
Storey
| Iv supporting roof
"""""""""" — only
B |
L.l
I l.
P
AN
Storey
supporting roof
and 1 floor

1475

Ly<3.1m 1.23
1.4
Ly=6.1m 1.13
1.28
Ly=9.1m 1.09
1.2
Ly =12.2m 1.07
1.15
Ly =152 m 1.06
1.1
Ly >18.3m 1.05
1.10
Ly<31m 1.44
1.91
Ly=6.1m 1.26
1.55
Ly=9.1m 1.18
(1.39)
Ly =122 m 1.13
1.30
Ly =152 m 1.11
1.24
Ly >18.3m 1.09
1.20
Any Ly 1.00
1.

1.95
2.
1.54
2.13
1.38
1.7
Ly =122 m 1.28
(1.60)
Ly =152 m 1.23
1.4
Ly >18.3m 1.19
1.40
Ly<31m 2.21
4
Ly=6.1m 1.72
2.50
Ly=9.1m 1.51
(2.06)
Ly =122 m 1.38
(1.82)
Ly =152 m 1.31
1.
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Ly>183m 1.26
1
SN Ly<31m 2.28
3.63
Ly=6.1m 1.77
(2.60)
Store Ly=9.1m 1.55
2.14

supporting roof

and 2 floors | =122 m 1.41
(1.88)
Ly =152 m 1.33
1.72
Ly >18.3m 1.28
(1.60)
Stone veneer cladding perpendicular to braced wall band, partially A Ly=<31m 1.44
clad: ) apply factor corresponding to Ly for one building face (or N 1.94
two building faces) |
T Ly=6.1m 1.25
1.54
b = Lw=91m 117
Storey fw = 2.2 M Lt
I I‘r supporting roof 1.37
"""""""""" -~ only Ly =122 m 1.13
A 1.2
L Ly=152m 1.10
1.23
I. __________________ I v Lw>183m 1.08

B
—
=

Ly<31m 1.56
2.19
Ly=61m 1.33
1.71
Ly=9.1m 1.22
supporting roof 1.50
and L floor | -122m 1.17
(1.38)
Ly =152 m 1.13
1.31
Ly =183 m 1.11
1.2
EaN Lu<31m 1.59
2.26
Ly=61m 1.35
1.7
Store Ly=9.1m 1.24
supporting roof 1.53
and2floors | =122 m 1.18
1.41
Ly =152 m 1.14
1.33
Ly =183 m 1.12
1.27
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Stone veneer cladding perpendicular to braced wall band, 1-storey ™ Ly<31m 1.19
heigh ially clad: 831 apply factor correspondin Ly for on 1.4
building face (or two building faces) | |
T Ly=6.1m 1.11
I: ! 1.24
b Storey Ly =9.1m 1.07
| supporting roof 1.17
___________________ _Iv and 1 floor
— Ly=122m 1.06
T — A
I LS 1.13
L Ly =152 m 1.04
1.1
|. __________________ .I' Lyw=>183m 1.04
o 1.08

Ly<31m 1.12
1.2
Ly=6.1m 1.07
1.15
Ly=9.1m 1.05
1.11
supporting roof L =122 m 1.04
nd 2 fl r Lw — 1z.2 111 S 4
1.08
Ly =152 m 1.03
1.07
Ly >18.3m 1.02
1.05
Stone veneer cladding perpendicular to braced wall band, 2-storey Ly<31m 1.19
heigh ially clad: ) apply factor corr ndin Ly for on 1.4
building face (or two building faces)
T Ly=6.1m 1.11
1.24
~ Ly=91m 1.07
| I 1.17
v :
____________________ supporting roof
soussas Ly=122m 1.06
— = 1 fl Lwl = 1.2 111 Y0
I . and 1 floor 113
L Ly =152 m 1.04
1.1
|. __________________ .I" Lw=183m 1.04
o 1.08

Ly<31m 1.36
1.7

Ly=6.1m 1.21
1.45

Ly=9.1m 1.14
1.32

supporting roof _
nd 2 floor Lwl = 1.2 111

,_
[~
N
N
3

-
-
I~

1.24
Ly =152m 1.09

1.2
Ly >18.3m 1.07

1.16
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Stone veneer cladding perpendicular to braced wall band, 1-storey ™ Ly<31m 1.40
height, fully clad: X apply factor correspondin Ly for on 1.
building face (or two building faces) | |
* Ly=6.1m 1.24
I: ! 1.50
b Storey Ly =9.1m 1.17
| supporting roof (1.35)
___________________ _Iv and 1 floor
— Ly =122m 1.13
T — A
I A 1.27
L Ly =152m 1.10
1.22
|. __________________ .I' Lyw=>183m 1.09
o 1.18

Ly<31m 1.26
(1.53)
Ly=6.1m 1.15
1.32
Ly=91m 1.11
1.2
supporting roof L =122 m 1.08
nd 2 fl r Lwl — le.2 111 £:.Y0
1.18
Ly =152m 1.07
1.14
Ly >183m 1.06
1.12
Stone veneer cladding perpendicular to braced wall band, 2-storey Ly<31m 1.40
height, fully clad: ) apply factor correspondin Ly for on (1.83)
building face (or two building faces)
< Ly=6.1m 1.24
1.50
~ Ly=91m 1.17
| | e
v )
____________________ supporting roof
soisins Ly =122m 1.13
— — 1 fl Lwl = 1.2 111 .19
I . and 1 floor 1.27
L Ly =152m 1.10
1.22
|. __________________ .I" Lyw=>183m 1.09
s 1.18

Ly<31m 1.77
(2.58)
Ly=6.1m 1.46
1.96
Ly=9.1m 1.33
(1.68)

supporting roof _
nd 2 floor Lwl = 1.2 111

,_
[~
N
N
3

-
N
o1

1.53
Ly =152m 1.20
1.4
Ly >18.3m 1.17
1.36
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Ksnou Roof snow load: apply factor in accordance with the specified roof < 2kPa 1.00
[COR snow load
3 kPa 1.20
4 kPa 1.40
5 kPa 1.60
6 kPa 1.80
< 2kPa 1.00
3 kPa 1.1
4 kPa 1.20
5 kPa 1.30
supporting roof 6 kPa 1.40
and 1 floor
< 2kPa 1.00
3 kPa 1.06
4 kPa 1.10
5 kPa 1.20
supporting roof 6 kPa 1.24
and 2 floors
K. i Braced wall band spacing: apply factor to all braced wall panels per Any storey 3.8 m 0.60
) &) building plan direction
7.6 m 1.00
10.6 m 1.35
15m@ 1.90
Kenumber Number of parallel braced wall bands: apply factor to all braced wall Any storey 2 1.00
nel. r_building plan direction
3 1.33
4 1.50
25 1.60
Kayp Interior gypsum board: apply factor in accordance with whether Any storey Installed 1.00
gypsum board is installed or omitted on interior side of braced wall . 1.3
panels Ormitted, 1.20
locked wall
Omitted 1.40
unblocked
wall
Keheath Intermittent braced wall panels: ly factor in accordance with Any storey Continuously 1.00
continuity of sheathing within braced wall band sheathed
Intermittently 1.15
sheathed
Notes to Table [9.23.13.7.-D] :
a) nten .23.13.2.
(2) For Kyeignt, linear interpolation between L, values and between fully clad and partially clad veneer conditions is
permitted.
(3) "Fully clad" means that there are n enings, and "partially clad" means 50% or less coverage of an elevation.
4 For Kenow, linear interpolation between roof snow loads is permitted.
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%) For Ksepacing, linear interpolation between braced wall band spacings is permitted.
(6) An aver: raced wall ban ing i rmitted t for th termination of K ing- ntenc .

(7) A braced wall band spacing of 15 m is only permitted in basements and crawl spaces.

--) Where br wall panels of m-sheathed framin hav. m rd install n h si h

be reduced by 50%.

(See Note A-9.23.13.8.)

11 --) Ex rovi in Senten 2) an foundation cripple wall ing brx wall panels shall
a] --) considered as an additional storey, or
b] --) designed in accordance with Part 4.
[2] --) Where the seismic design parameter, Sp..,, is not greater than 0.60, foundation cripple walls need not comply
with Sentence (1), provided they
al --) are not more than 1.2 m in height,
b] --) are not more than 6 m in length,
c] --) are either

i] --) framed with solid blockin r
ii] --) of the same construction as the braced wall panels of the storey above but sheathed with wood
sheathing regardless of the construction, where the length of the cripple wall bracing is equal to the
length of the braced wall panels multiplied by an adjustment factor of 1.2, in addition to any
justments ri ir nten .23.13.7.(1) and (2)-202 n
d] --) do not support heavyweight construction, masonry veneer or stone veneer.

N A-9.23.13.8.(2).

3] --) Where the seismic design parameter, Snay, is greater than 0.60, foundation cripple walls need not comply with
Sentence (1), provided the

-- mply with CI 2 n
b] --) are not more than 350 mm in height, and
--) are not more than 5 m in length.

(See Note A-9.23.13.8.(3).)

entence (2) or the interior m r justment factor Cri in Sentence 9.23.13.7. r
4)-2025 shall be applied to the length of the cripple wall bracing.

1] --) Cripple walls in stepped foundations need not be braced in accordance with Sentences 9.23.13.8.(2) to (4
provided
--) the low floor framing r irectly on ill pl nchor foundation not | han 2.4 m in length

within raced wall band not more than 7.6 m in length

b] --) the top plate of the cripple wall extends not less than 1.2 m along the foundation, and

--) anchor bol re | not more than mm an mm from th in the foundation.

(See Note A-9.23.13.9.(1).)

[9.23.13.10.]1 9.23.13.7. Additional System Considerations

1] --) This Article applies where
a] --) the seismic design parameter, Sq.y, is not greater than 1.2, and
--) the 1-in-50-year hourly wind pressure (HWP) is not greater than 1.2 kPa.
Portions of th rimeter of a singl n or encl n n mply with Senten .23.13.5.(1), wher:
the roof of th ce projects not more than

ili) 3.5 m from the face of the framing of the nearest parallel braced wall band, and
ii] ii) the perpendicular plan dimension,
that portion of th rimeter structur: not rt a floor
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he roof of th i

il1i) integral with the roof of the rest of the building with framing members not more than 400 mm o.c.

where roof sheathing edges are not supported on blocking and not more than 600 mm o.c. where roof
sheathing edges are supported on blocking securely fastened between framing members, or

i i nstri with roof framing not more than 400 mm o.c. where roof sheathin re n
s rted on blocking and not more than mm o.c. where roof sheathing edges are s rted on
blocking securely fastened between framing members, and fastened to the wall framing (see
Table 9.23.3.4. and Article 9.23.9.1. for balloon framin and
the end-joists or end-rafters for the roof of th re fastened t -pl mm x 140 mm built-
column or a 5-ply, 38 mm x 89 mm built-up column that is integral with the wall framing.
(See Note A-9.23.13.10.(2).)
314) Walls in detached garages and in accessory buildings serving a single dwelling unit, and the front wall of attached

garages serving a single dwelling unit need not comply with Sentence 9.23.13.5.(1) where these walls do not
support a floor.

4 Braced wall panels in the braced wall band at the front of an attached garage serving a single dwelling unit need

not comply with Sentence 9.23.13.5.(1 rovided

he maximum in ween the front of th r nd th k wall of th r
7.6 m,

b] b) there is not more than one floor above the garage,

c] ¢) not less than 50% of the length of the back wall of the garage is constructed of wood-sheathed braced wall

panels, and
d] d) not less than 25% of the length of the side walls is constructed of wood-sheathed braced wall panels.

[5] 1) Except as provided in Sentences (26) and (37)-2025, one exterior wall of the uppermost storey in each

orthogonal direction may be set back from the exterior wall of the storey below, provided the adjacent interior
braced wall band of the storey below the setback

[a] a) is spaced not more than 10.6 m from the exterior wall of the storey below the setback wall,

[b] b) consists of braced wall panels that are constructed of a wood-based material in conformance with Sentence
9.23.13.6.(12),

[c] c) extends to the foundation, and

[d] d) is not taken into consideration when providing braced wall panels constructed of a wood-based material at
spacing intervals of not more than 15 m as per Sentence 9.23.13.6.(36).

[6] 2) Where the exterior wall of the uppermost storey is set back from the exterior wall of the storey below, the roof
and floor space supporting the setback wall shall be sheathed with a wood-based material between the exterior
wall of the storey below the setback and the adjacent interior braced wall bands of the storey below the setback.

Where the exterior wall of the uppermost storey is set back from the exterior wall of the storey below, the
exterior walls perpendicular to the setback wall shall

[a] a) have their top plate connected with nails that are spaced at no greater than half the spacing required in
Table 9.23.3.4., and

[713)

[b] b) have their top plate splices fastened with twice the number of nails specified in Sentences 9.23.11.4.{4)and
(5).
[8] 4) The maximum distance between adjacent required braced wall panels in a braced wall band, measured from the

edge of the panels, may be increased to 7.3 m provided that, throughout the height of the building, the length of
any braced wall panel within the braced wall band is not less than 1.2 m.
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9.23.13.11.] --- Simplified Approach for Determining Braced Wall Panel Length
1] --) This Article applies where
a] --) the seismic design parameter, S is not greater than 0.47

f] --) the greatest eave-to-ridge height of the roof is not greater than 3 m
--) the braced wall panels are constructed with sum rd on at least one side

h] --) the braced wall bands are continuously sheathed, and

il--) th ilding is of normal-weigh nstruction fin
Sentence (4).
--) Ex rovi in Senten he minimum | length of all br: wall panels in h br: wall band in
h direction shall termined in rdance with
a] --) Table 9.23.13.11-A where the seismic design parameter, Syay, is not greater than 0.3 and the 1-in-50-year

hourly wind pressure (HWP) is not greater than 0.5 kPa, or

--) Table 9.23.13.11-B.

Table [9.23.13.11.-A

Minimum Total Length of Braced Wall Panels Where HWP < 0.5 kPa and Spay < 0.3
Forming Part of Sentence [9.23.13.11.] -- ([2] --

Minimum Total Length of Braced Wall Panels, m

Diagonal-Lumber-Sheathed Framing = Gypsum-Sheathed Framing Type Wood-Sheathed Framing Type
Type (with gypsum board on (with gypsum board on only one (with gypsum board on opposite
Storey opposite side) ay side) 41 ) side) ay

DWB GWB-A GWB-B GWB-C GWB-D ~— T - - ToE
VAN 9.47 550 4.08 3.32
1.89 4.79) | 2.7 ~o0a) | (1 332 1.76 1.53 1.39 1.26
N
N 19.45 11.30 8.38  6.82
3.89 (073 (565 (4.19) (341 ©82 361 314 286 2.59
NP 17.09 12.67 10.31
5.88 (14.71) (8.55 6.34 516 10.31 5.46 4.74 4.33 3.92
Notes to Table [9.23.13.11.-A] :

(6] See Sentence 9.23.3.5.(3) for a description of framing types and fastening requirements.

(2) i . within r
both sides.
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Tabl .23.13.11.-B
Minimum Total Length of Br: Wall Panels Where HWP < 0.6 kPa and Sgay < 0.47
Forming Part of Senten .23.13.11.7 -- ([2] --

Minimum Total Length of Brx Wall Panels, m

Diagonal-Lumber-Sheathed Framing Gypsum-Sheathed Framing Type Wood-Sheathed Framing Type
Type (with sum board on (with gypsum board on only one (with gypsum board on opposite

Storey opposite side) (- side) 1)L 21 side) ()
DWB GWB-A GWB-B GWB-C Gwgp-p W=P= WSP- WSP- WSP- WSP-
A B c D E
11.3 6.60 4.89  3.98
227 5.68) (3.30) (2.45) (1.99) =28 211 1.83 1.6/ 151
NP 13.56 10.06 8.18
4.66 11.68 6.78 5.03 4.09 8.18 4.34 3.76 3.44 3.11
NP 20.86 15.47 12.59
7.05 (17.96) (10.4 7.74) (6.30) 1237 656 5.69 519 470
Notes to Table [9.23.13.11.-B] :
) nten .23.3.5. for cription of framing t nd fastening requirements.

(2) NP = not permitted. Values within round brackets are permitted for braced wall panels with gypsum board installed on
both sides.

--) Ex rovi in Senten 4), the minimum | length of all br: wall panels in h br: wall band in

the direction perpendicular to a single building face partially clad with masonry veneer shall be determined in
accordance with

he 1-in-

hourly wind pr re (HWP) is n r r than 0.5 kP. r
b] --) Table 9.23.13.11-D.

Table [9.23.13.11 .-

Minimum Total Length of Br: Wall Panels in a Br: Wall Band Perpendicular Building F Partially Clad with M n
Veneer Where HWP < 0.5 kPa an <
Forming P: f Senten .23.13.11.] -- -

Minimum Total Length of Brx Wall Panels, m

Di nal-Lumber-Sheathed Framin Gypsum-Sheathed Framing Type Wood-Sheathed Framing Type

Store Type (with sum board on with sum board on only one (with gypsum board on opposite
=corey opposite side) G- side) (13- ) side) 41

WSP- WSP- WSP- WSP- WSP-

DWB GWB-A GWB-B GWB-C GWB-D _i_ _g_ _Z_ _g_ _2_
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9.47 5.50 4.08 3.25
1.89 4.74 275 .04 1.63 3.32 1.76 1.5 1.39 1.26
N
ANy 19.45 11.30 8.38 6.75
3.89 (9.73)  (5.65) 4.1 2 6.82 3.61 3.14 2.86 2.59
VAN
NP 17.44 12.93 10.49
5.88 (15.01) (8.72) (6.46) (5.25) 10.31 5.46 4.74 4.33 3.92
N Tabl .23.13.11.-C] :
@) See Sentence 9.23.3.5.(3) for a description of framing types and fastening requirements.
(2) NP = not permitted. Values within round brackets are permitted for braced wall panels with gypsum board installed on

both sides.

Table [9.23.13.11.-D
Minimum Total Length of Braced Wall Panels in a Braced Wall Band Perpendicular to a Building Face Partially Clad with Masonry

Veneer Where HWP < 0.6 kPa and Sgpay < 0.47
Forming Part of Sentence [9.23.13.11.] -- ([3] --
Minimum Total Length of Braced Wall Panels, m

Diagonal-Lumber-Sheathed Framing = Gypsum-Sheathed Framing Type Wood-Sheathed Framing Type
Type (with gypsum board on (with gypsum board on only one (with gypsum board on opposite
Storey opposite side) ay side) 42 2) side) a)

GWB-A GWB-B GWB-C GWB-D A B C D E

DWB
13.12 .63 5.66  4.89
2.27 (6.56) (3.81) (2.83) (2.44) 398 211 1.83 1.67 151
N NP 17.59 13.04 10.57
4.66 1514) (8.79) (6.52) (5.28) 818 434 3.76 344 3.1
NP 20.27 16.49
7.05 NP 13.66) (10.13 8.24 12.37 6.56 5.69 5.19 4.70

Notes to Tabl .23.13.11.-D] :

@) See Sentence 9.23.3.5.(3) for a description of framing types and fastening requirements.
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(2) NP = not permitted. Values within round brackets are permitted for braced wall panels with gypsum board installed on
both sides.

4] --) Wall portions clad with m nry veneer that are locat th perpendicular t I wall band and within
braced wall band are permitted to be considered as normal-weight construction.
i with Articl

Note A-9.23.13. Bracing for Resistance to Lateral Loads.

Subsection 9.23.13. along with Articles 9.4.2.5., Article 9.23.3.4., 9.23.3.5., 9.23.6.1., 9.23.9.8.,

9.23.11.4., 9.23.15.5., 9.29.5.8., 9.29.5.9., 9.29.6.3. and 9.29.9.3. previde-explicitreguirementste contain design and bracing
provisions that address the resistance of light wood-frame structures and non-structural components to wind and earthquake
loads in-higher-wind-and-earthguake regionsof Canada.

Applicati ¢ R .
Wind-CHWPY Earthquake-S3(0-2)
Low-to Low-to . .
High Extreme High Extreme High Extreme
ApplicableRequirements Lwp . 080 < HWR HWR>=  S;02)< 070=< 2 ¥ g0y
9-80-kPa  <1-20-kPa  120-kPa 070 aE_l_-si— >1-8 a:_';’ >18
Zeasteustien & Hight-Construction
Desi . .

The bracing provisions were developed based on a combination of performance history and engineering calculations, as are

m P rovisions. The pl ment an nstruction meth for br: walls wer rmin he followin roach.
The lateral forces were analyzed in rdance with Part 4 for vari nfigurations of buildings in different locations acr
Canada. The lateral resistance of walls was established using an approach adapted from CSA 086, "Engineering Design in
Wood." Construction details and required lengths for braced walls were determined based on location, building height, wind

X re an nstruction weight. Thi roach reli n the followin mptions:

¢ A short-term load duration factor, Kp, of 1.25 was used for the calculation of resistance to wind and seismic shear forces.
¢ Th ility- and overstrength-rel force modification f: rs, Rq and Ry, wer m have the val li in th
following table:
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Seismic Force Resisting System (SFRS) Ry Ry
Nail r screwed w - hear walls in combination with m r 3.0 1.7
Nailed or screwed diagonal lumber board shear walls in combination with gypsum board 3.0 1.7
Nailed or screwed gypsum board shear walls 20 1.7

¢ A level of resistance of up to 50% of the wind or seismic lateral load demand was assumed to be provided by interior
itions an her non-stri ral componen h inetry and cl ing.

It is important to note that not all buildings satisfying the bracing provisions will have the configurations or details assumed in
the calculations, which are necessary to provide adequate resistance against lateral loads. For example, buildings with a limited

number of interior partitions an her non-str ral components may hav. lower lateral resistan han predi .In h
cases, the Part rovisions for bracing to resist lateral | may not be ade te t tisfy the objectives of the NB: n

bracing requirements should instead be determined in accordance with Part 4.

Note A-9.23.13.2.(31){a)}i HeawyWeight of Construction and Cladding.

Normal-Weight Construction

Normal-weight floor construction (with a maximum aver: weight of 0.5 kP mm ramic tile, hardw
r| nd other finishes weighing no more than 0.25 kPa. Normal-weight roof construction (with a maximum aver:

weight of 0.5 kPa) accommodates asphalt shingles, wood shingles, steel roofing and other roofing weighing no more than

0.12 kPa. Normal-weight exterior wall construction (with a maximum average dead weight of 0.4 kPa) accommodates fibre-

han 0.10 kPa

These finish, roofing and cladding weights are based on typical light wood-frame construction where

* floor assemblies include a plywood subfloor, 38 mm by 286 mm lumber floor joists spaced at 400 mm o.c., and a
gypsum board ceiling;
roof mblies incl lyw roof sheathing, tri RST 10.6 (R insulation, an m r iling; an
wall assemblies include OSB exterior sheathing, strapping, 38 mm by 140 mm studs spaced at 400 mm o.c., insulation,
and gypsum board interior finish.

Heavyweigh nstruction

In ilding of “heavyweigh nstruction,” the aver weigh r r f the floors, roof or exterior walls i rmi
X he val in Cl .23.13.2. m n X he maximum aver weigh r r
stated in Clause 9.23.13.2.(3)(b). The three possible cases are described in Table A-9.23.13.2.(3).

Heavyweight floor construction, which allows for an itional aver weight of 1.0 kP mpar normal-weight floor
construction, accomm t mm thick normal-weight concrete t ing, for example. Heavyweight roof construction
accommodates slate or clay tile shingles weighing up to 0.65 kPa (provided they are not installed over existing normal-weight
roofing). Heavyweight roof construction also accommodates the installation of solar panels (which weigh approximately

.12 kP. ver normal-weight roofin h halt shingles. Heavyweight wall construction, which allows for cl in
weighin .85 kP, mm mentiti heavier weight metal panels and, if aver with lighter
claddings, adhered manufactured or natural stone veneer. Heavyweight wall construction does not accommodate masonry or
stone veneer, unless it is averaged with lighter claddings using an "area-weighted average," as explained below.
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Tabl .23.13.2.(31 i)] A-9.23.13.2

Maximum Average Dead Weights per Storey for Heavyweight Construction
Forming Part of Note A-9.23.13.2.

Description of Heavyweight Construction Maximum Aver D Weigh r Stor kP
Floors Partitions and Interior Walls Roof Exterior Walls
Normal-weight floors and roof with heavyweight exterior walls 0.5 0.5 0.5 1.2
Normal-weight floors and exterior walls with heavyweight roof 0.5 0.5 1 0.4
Normal-weight exterior walls and roof with heavyweight floor: 1.5 0.5 0.5 0.4

Natural ne veneers of lim ne an n n n rani with hickn f not more than 125 mm ar:

Area-Weighted Average

An "area-weighted average" can be used to determine the average dead weight per storey of a building's walls, floors or roof.

The area-weighted average is calculated for each assembly by averaging the weights of materials, weighted by their respective
r ver th | ar f th mbly.

For instance, using an area-weighted average, wall cladding weights can be averaged over exterior wall areas to determine
whether the exterior walls are of normal-weight or heavyweight construction according to Sentence 9.23.13.2.(3). Exterior
walls th r rtially clad with heavier material h m nry veneer or ne veneer, m lify normal-
weight construction if an area-weight verage of the cl ing weight not exce .4 kP. r storey or heavyweight
construction if the area-weighted average does not exceed 1.2 kPa per storey. The same approach can be applied to floor and
roof assemblies.

For example, if a floor has a total area of 400 m2, of which 25 m?2 has a concrete topping (floor assembly weight of 1.25 kPa)
and the remaining 375 m2 has hardwood floors (floor assembly weight of 0.45 kPa), the area-weighted average dead weight
per storey is calculated as follows:

(1.25 kPa)(ZS m2) +(0.45 kPa)(375 mz)
2

= 0.5 kPa
400 m

With an average dead weight per storey of 0.5 kPa, the floor qualifies as normal-weight construction.

Note A-9.23.13.4. Braced Wall Bands.

Article 9.23.13.4. specifies the required characteristics of braced wall bands and their position in the building.
Figures A-9.23.13.4.-A, A-9.23.13.4.-B and A-9.23.13.4.-C illustrate these requirements.

Figure [A-9.23.13.4.-A] A-9.23.13.4.-A
Braced wall bands in an example building section (fClauses 9.23.13.4.(1){2); (b),.(c) and (ed)-2025)}
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braced wall band
max. 1.2 m wide

braced wall band

/ full storey height

braced wall band aligned
with braced wall bands on
storeys above and below

: braced wall band braced wall panel

EGOOEAZA

Figure [A-9.23.13.4.-B] A-9.23.13.4.-B
Lapping bands and building perimeter within braced wall bands (fClauses 9.23.13.4.(1)(€a) and (d)-2025Sentence

9.23.13.4.(2)1)
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building perimeter
within braced wall bands

braced wall band

centre line of band

braced wall bands lap at both

ends with another braced wall

band so that the centre line of
one band extends to the far
side of the connecting band

s braced wall panel

EGO0Ga3A

Figure [A-9.23.13.4.-C] A-9.23.13.4.-C
Braced wall bands at changes in floor level in split-level buildings (fSentence 9.23.13.4.(23)-2025)}

Note A-9.23.13.5.(3) and (4) Connection of Braced Wall Panels to Roof Framing.

transfer the lateral loads from the bottom chords to the top chords of the truss.

The connection of interior m-sheath raced wall panels to tr Iso n to accomm te vertical movement of the
roof framing in order to facilitate “truss uplift” and to prevent the gypsum board from cracking.
Th nnection of interior or exterior wi -sheath r wall panels (BWP her than panels of WSP-A framin

roof framing is illustrated in Figure A-9.23.13.5.(3) and (4).
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Note A-9.23.13.6.(1 Materials in Braced Wall Panels.

| .23.13.6.(1 -202 ri w - xterior br
sum board fastened in accordance with Subsection 9.29.5.; these panels correspond to framing types WSP-A, WSP-B, WSP-
C, WSP-D, WSP-E and DWB, with framing type GWB-O on the interior side, as specified in Table 9.23.3.5.-C. Clause
9.23.13.6.(1)(b)-2025 describes exterior braced wall panels that are sheathed with sum board only, corresponding to
framin WB-D ified in Table 9.23.3.5.-C. h panels ar: icall
to the interior side of exterior walls to allow the option of not using w -based structural sheathing on the exterior side of the
walls.

Note A-9.23.13.6.(35) ard{6) Use of Gypsum Board InterierFinish to Provide Required Bracing.

Braced wall panels constructed with gypsum board alone provide less resistance to lateral loads than panels constructed with
0SB, waferboard, plywood or diagonal lumber board.; Sertenrce{5)Sentence 9.23.13.6.(3)-2025 therefere limits the use of
gypsum board te-irteriorwalls—Sentence{(6)-furtherlimits-its-use to provide the required lateral resistance by requiring that
walls in_ basements and crawl| spacesnet-rrore-than—t5-m-apart be constructed with braced wall panels made of weed-er wood-
based sheathing at braced wall band spacing intervals of not more than 15 m- (sSee Figure A-9.23.13.6.(35)ard{(6)).

Figure [A-9.23.13.6.(35) and (6)] A-9.23.13.6.(5) and (6)
Braced wall panels constructed of wood-based materialsheathing in basements and crawl spaces
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maximum 15 m maximum 15m | 1 maximum 15 m

braced wall band

centre line of braced wall band
= braced wall panel with OSB, waferboard, plywood or diagonal lumber providing required bracing

s braced wall panel with gypsum board interior finish providing required bracing EGDOGSEA

Note A-9.23.13.6.(5) Mixing of Braced Wall Panel Framing Types in Braced Wall Bands.
The primary r n for mixing br: wall panel framin in br: wall i mm i ions where an
interior panel of a GWB framing ter aligns with an exterior Qanel of a WSP framlng type along the same braced wall band.

ildin first in r|rWIIW|hInhf nd interior wall with a length of 5 m for | wall length of

m. The wall construction along the braced w II n lifies as braced wall panels of GWB-B framing type. For this example
it is determined according to Article 9.23.13.7. that a total length of braced wall panels of at least 8 m is required for the GWB-
B framing type. Therefore, the wall length of 9 m is sufficient to satisfy this requirement.

Figure [A-9.23.13.6.(5)-A

Br wall band with all br. wall panels of th me framin

would like to substltute WSP-A framing type for GWB-B framing type in the 1 m exterior wall portion of the braced wall band
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for this framing type. Therefore the total wall length of 9 m (1 m WSP A) + 3 m GWB B) + 5 m (GWB-B)) is sufflment to
meet the requirement.

Figure [A-9.23.13.6.(5)-B

Eaitn |

Note A-9.23.13.7. Alternative Procedure for Calculating L.

HWP), in kPa. The L, values are based on the highest HWP in each range and must be adjusted by the factors provided in
Table 9.23.13.7.-C.

In lieu of following this procedure, L, m e calculated directly using the following equation:

where:

Cuwstorey = fficient for storey | ion for win

.84 for braced wall panels s rtin roof onl

= 7.89 for braced wall panels supporting a roof and 1 floor, and
=11. 93 for braced wall panels suggortlng a roof and 2 floors,

le A-9.23.13.7. rovides framing type adjustment factors for wind and for seismic forces, K nd K. long with
factored shear resistance values based on CSA 086, "Engineering design in wood," for the reference framing types specified in
TabIe 9 23.3.5.-C. This information can be used to caIcuIate the minimum total Iength of braced wall panels for wind or for

Table [9.23.13.7.(3)] A-9.23.13.7.(3)
Framing Type Adjustment Factors and Factored Shear Resistance Values

Reference Framing Type Kwerame  Ksgrame @ L Factored Shear Resistance, kN/m GL (41
GWB-0 (interior side of WSP and DWB framing types) = = 0.61
GWB-A 2.85 4.28 115
WB-B 1.65 2.48 1.98
GWB-C 1.23 1.84 2.67

0]
=
it
O
—
o
—
U
o
L
N
co
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WSP-A 1.00 1.00 3.28
WSP-B 0.53 0.53 6.22
WSP-C 0.46 0.46 7.15
WSP-D .42 42 7.85
WSP-E 0.38 0.38 71
bwB 0.57 0.57 2.77

N Table [9.23.13.7.(3)] A-9.23.13.7.(3):

1)

2)

(3) Factored shear resistance values for WSP and DWB framing types include a contribution of 0.61 kN/m from GWB-O
installed on opposite side of the braced wall panel. The value for the DWB framing type is based on spruce-pine-fir
PF nd northern i i nal lumber rds. Compar: A "Engineerin ign in w " th

value for the WSP-C framin was r f rof 0.2 he value for the WSP-D framin was r

by a factor of 0.30, and the value for the WSP-E framing type was reduced by a factor of 0.40, to account for the
absence of hold-downs.

(4) E r hear resistance val for GWB framin r rived from allowable str: hear resistance val
average peak shear divided by safety factor of soft converted to specified shear resistances, consistent with the
practice used in CSA 086, "Engineering design in wood." The resulting factored resistance values are determined in

the same way as for WSP framing types, except that a resistance factor of 0.7 is applied for GWB framing types
in f the f rof 0. li | WSP framin

If the value of L,, calculated by either the procedure set out in Sentence 9.23.13.7.(3) or the alternative calculation procedure
exceeds the available wall length, a stronger framing type or a closer braced wall band spacing may be considered.

Parallel Building Plan Dimension
Th ions provi in Senten .23.13.7. nd (4)-2025 ar Icul he minimum | length of br wall

panels, L, or Ls, within a braced wall band parallel to the direction of the wind or seismic forces.

the building width needs to be considered, but the building length does not.

Figure [A-9.23.13.7.(3) and (4)-A
Wind fi o ; iff !
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sama building width
araa reoeiving sama
wired lead

braced wall pans|

L. = kwilding plan dimension parallel ko
braced wall band

In contrast, for resistance to seismic forces, the building plan dimension (length) parallel to the direction of the seismic force is
the most important consideration in determining the amount of bracing required. The force demand exerted on a building b
seismic motion is directly proportional to the building's mass, which is generally evenly distributed along its length and width.
hown in Figure A-9.23.13.7. nd (4)-B ilding with a larger length has more mass—and thus receiv r r seismi
force—than a building of the same width with a smaller length. Therefore, a longer building will require a larger amount of
bracing. The calculated value of L, is highly dependent on the building length and is less dependent on the building width.

Figure [A-9.23.13.7.(3) and (4)-B
Seismic f ildi ith diff | |

saismic-
force 7

bracad wall panal

L., = building glan
dimension parallsl 4
1o braced wall band

-
tanger building receives mors load
when salsmic forse acls parallel 1o
the length

Wind Ex re (L, onl

Keyn accounts for the effects of the local terrain where the building in located. Rough terrain, defined as urban, suburban or
w rrain extendin wind from th ilding uninterr foral 1 km, offer helter: X re. A buildin
| in n terrain fin level terrain with onl r I ildin r other ruction n water or
shorelines, will experience a higher wind load than would the same building located in rough terrain and will require a larger

amount of bracing.
Roof Eave-to-Ri Height (L, onl
Kroos accounts for the effects of the roof eave-to-ridge height, as illustrated in Figure A-9.23.13.7.(3) and (4)-C.
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roof aava-to- .
rickgs height
T

Kueight accounts for construction weights higher than normal-weight construction, since heavier buildings generate higher

seismic loads. The value of Kyeign: depends on the building's weight of construction and on the presence of masonry or stone
veneer cladding on one or twi ilding f As illustr in Figure A-9.23.13.7 nd (4)-D, only veneer cladding on

building faces perpendicular to the direction of the seismic motion is assumed to contribute to the seismic load.

Figure [A-9.23.13.7. nd (4)-D
Contribution of masonry or stone veneer cladding to seismic loading

e e R TBUING MASGNTY O
stone venesr cladding
* X £ [ non-confributing masenry or
——————— slane veneer cladding
M il braced wall band
X = braced wall band spacing
-« X >
______ = [ ———
i
1
1
1
1
1
'
—_————
L i I it
1 I i
1 I i
1 I i
1 I i
1 I i
| v i
selsme load seismic load
direstion diresction
jzontributing masonry or atone conitributing masonry or slone
fveneer cladding om one building wenaer cladding on two building
[iace faces
ToarmEis

Braced wall panels that run perpendicular to masonry- or stone-veneer-clad walls must have a higher lateral strength to resist
the increased lateral loading due to the higher mass of the veneer-clad walls. Under seismic action perpendicular to the veneer-

Therefor nly br wall panels runnin rpendicular he m nry- or ne-veneer-clad walls are r ir

adjusted by the appropriate Kyeignt value for "both building faces." If only two parallel faces of a four-sided building are clad
with masonry or stone veneer, only the two braced wall panels perpendicular to those faces are required to be adjusted by the
ropri Kueight Value for "both building f " If only one f f th ilding is clad with m nry or ne veneer, the tw

Ksnow accounts for the effects of a specified roof snow load larger than 2 kPa.

Br: Wall Ban in

Kwspacing and Ksepacing account for the effects of the spacing between braced wall bands, X. When the spacing between three or
more parallel braced wall bands is not uniform, the average spacing may be used in lieu of the largest spacing for the
etermination of K i nd K ing. as set out in Sentence 9.23.13.7. and illustrated in Figure A-9.23.13.7. nd (4)-E.
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Iculation of aver: r wall ban in
X e
X=X, X2 X=X, #4008

braced wall band
X =average of braced wall band apacings X -

Number of Parallel Braced Wall Bands

based on the braced wall band spacin the K and K is needed to account for the actual distribution of loads over
the braced wall bands.

Figure [A-9.23.13.7.(3) and (4)-F

Adjustment for number of br. wall for resistan ismic for
K =100 Kt = 33 Ks..-m =158 [
X *» a X e X ¥ X X
¥ = braced wall band spacing [

rs when the wind blow tnnItth ilding. A result, the K val iffer slightly from the K val

Interior Gypsum Board
Kgyp accounts for the effects of omittin sum board from the interior side of braced wall panels. If sum board is omitted

the minimum total braced wall panel length is increased.
Intermittent Br. Wall Panel

ctura .
K. factor adjusts for the lack of additional resistance that would have been provided b structural sheathm above and

below openings and on other wall segments not designated as braced wall panels if the entire braced wall band were
ntin ly sheath Figure A-9.23.13.7. nd (4)-H).

Figure [A-9.23.13.7. nd (4)-
Intermittent braced wall panels in braced wall bands

N |
]

Figure [A-9.23.13.7.(3) and (4)-H]
Continuously sheathed braced wall bands
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In

continuously wood-sheathed braced wall bands, wall segments not designated as braced wall panels must be constructed

1475

with wood sheathing, but must not necessarily be constructed with the same sheathing and fastening as used in the designated

r

wall panels. In he non- ign wall ments m nstri with any of the w heathing elemen

options (plywood, OSB, or waferboard) and corresponding fastening as specified in Table 9.23.3.5.-A, anchored in accordance

with Sentence 9.23.6.1.(2).

N

A-9.23.13.7.(4) Alternative Pr re for Calculating Lg.

To facilitate the calculation of the minimum total length of braced wall panels for resistance to seismic forces, Lg, unadjusted

minimum total braced wall panel lengths, L,, are provided in Table 9.23.13.7.-C for various ranges of seismic design

highe max N each range he factor

Csstorey = coefficient of storey location for seismic forces,
= 1 for braced wall panels supporting a roof only,
= 3 for br. wall panel rtin roof and 1 floor, an
= 5 for braced wall panels supporting a roof and 2 floors,
Cuals = coefficient accounting for seismic weight based on Ly, for walls, as provided in Table
A-9.23.13.7.(4),
Croos = fficien nting for seismic weigh n L,y for roof: rovi in Tabl
A-9.23.13.7.(4),
S = specified roof snow load, in kPa, as calculated in accordance with Article 9.4.2.2.
Keframe = framing type adjustment factor, as provided in Table A-9.23.13.7.(3), and

Kuweight, Ksnow, Ksspacing. = fined in Senten .23.13.7.(4).

Table [9.23.13.7.(4)] A-9.23.13.7.(4)
Coefficients for Seismic F c iC

Building Plan Dimension Parallel to Braced Wall Band, Ly, m Cuzis 9> Crooe 4>
3.1 0.38
6.1 0.60

6|

=]
=
N

e
NH
= = o
N [© |0
o W
o o
-~ W N
(2 (o))

—
oo
—
U1
N
o
U1
N
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(1) Linear interpolation between Ly, values is permitted.

This alternativ Iculation pr rem rmine L for ign "DR" ign requir in Tabl
9.23.13.7.-C.

If the value of L¢ calculated by either the procedure set out in Sentence 9.23.13.7.(4) or the alternative calculation procedure
X he available wall length ronger framin r a closer br: wall ban ing m nsider

Note A-9.23.13.8. Foundation Cripple Walls.

frame stud walls extending from the t f the foundation wall to the underside of the lowest floor framing.

earthguakes Where cripple waIIs do not meet the conditions of Sentences 9.23.13.8.(2) to (4) 2025, they need to be
considered as an additional storey, or designed in accordance with Part 4 to ensure that they resist both in-plane and out-of-
plane forces. Informatmn on cripple walls can be found in the Commentary entitled Design for Seismic Effects in the "Structural

Note A-9.23.13.8.(2) Foundation Cripple Walls Where Sy, < 0.60 .

Figure [A-9.23.13.8.(2)
Foundation cripple wall where S5, < 0.60

I mamum & m >
braced wall panels
]
1 ——
langth af cripple wall bracing ||.= L. g E
incraasad by 20% ”‘ | i
] i §
lengt of crpple wall bracing : - ! E
increased in accordance with ' £ g
Sentences 9.23.13.7.01) and (2) i !
- ¥
L L J J
o e e T e e
Cousta

Note A-9.23.13.8.(3). Foundation Cripple Walls Where S, > 0.60.

Figure [A-9.23.13.8.(3).

max >
masimum 5 m
braced wall pansls

HEH

-

i
i

length of cripple wall I 1 p . [

brascing incransad by 20% ||! "‘f‘as.aj‘“"‘”""

length of cripple wall I I s v e

bracing incraassd in L., L J

laccordanca with Sentences

.23.13.7.01) and (2} solid blocking, or

same construction

as braced wall pansls
above bul sheathed
with wood sheathing
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Where the foundation is | han 2.4 m in length, th
th for the first-stor r wall band. In thi

hmen he foun

he cripple wall n

plate to be anchored to the foundation, although it would be good practice.

ion is insufficien
r nd there i

1475

wall, the cripple wall itself does not need to be brace

Where the cripple wall exceeds 1.2 m in height, it must be considered as a storey or designed in accordance with Part 4 (see

nten .23.13.8.(1)), regardl f th f the bracing it provi .

Figure [A-9.23.13.9.(1
Cripple wall in a stepped foundation

lawest floar framing rests directy on a sil plate anchoned 1o a
Toundation not less than 2.4 m i length within a braced wall band not
‘mone than 7.6 m in length

top plate of cripple ‘ ” ‘
wall extands not 1l 1l 1l 1l Al

= =
L1 [ 1 oo mme— = <
except for splice = T l200mm |
detail shown, minimum 1.2 m
anchor bolts minimurm 2.4 m E = I‘
comply with E
Article 5.23.6.1.

lass than 1.2 m . H |_|_ u _H H |_| |.| H Fl 1

1 cripple wal

o MM 12 1

R e Tl e St S e St I P el Sl i Nl

need not be
braced

EaimeTi

Note A-9.23.13.105.(23) Attachment of a Porch Roof to Exterior Wall Framing.

Figure [A-9.23.13.105.(23)-A] A-9.23.13.5.(3)-A

Porch roof framing perpendicular to wall framing between floors

roof sheathed with ‘ m
structural wood panel or
diagonally sheathed lumber

wall studs of the main

building’s exterior g -~
braced wall band l ~ // J
AN
I -~
end-joists or end-rafters L

attached to built-up column
with at least five 76 mm
minimum nails or at least eight NS

SN

76 mm minimum nails where ™~ \\\\
i . . =

heavyweight construction is NS

used in the roof of the space

ledger attached to wall
studs to resist gravity

loads ?
3-ply, 38 mm x 140 mm ——— || >
built-up column or 5-ply,

38 mm x 89 mm built-up

column integral with wall

framing

Figure [A-9.23.13.105.(23)-B] A-9.23.13.5.(3)-B

A

N
™

N
N\

\

=

Porch roof framing parallel to wall framing between floors

| /‘//

|
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roof sheathed with : 1
structural wood panel or -
diagonally sheathed T
lumber

~. ~.not more than 3.5 m or D,
“~whichever is less

.

wall studs of the
main building’s
exterior braced
wall band

pé

ledger attached to —— ||
wall studs to support
header beam

~ pérpendicular plan
" dimension, D

3-ply, 38 mm x 140 mm —»
built-up column or 5-ply,
38 mm x 89 mm built-up
column integral with wall
framing 2

EGOOE9ED

9.23.16.1.] 9.23.16.1. Required Roof Sheathing
[1] 1) Except where the 1-in-50-year hourly wind pressure (HWP) is less than 0.8 kPa and the seismic speetrat
aceelerationdesign parameter, S3{0-2}Smax. for Site Class C is less than or equal to 8-#80.47, continuous lumber
or panel-type roof sheathing shall be installed to support the roofing.

9.23.16.5.] 9.23.16.5. Lumber Roof Sheathing

[1] 1) Lumber roof sheathing shall not be more than 286 mm wide and shall be applied so that all ends are supported
with end joints staggered.

[2] 2) Lumber roof sheathing shall be installed diagonally, where
[a] a) the seismic spectral-acecelerationdesign parameter, Sz6-2)}Snax. for Site Class C is greater than 6-760.47

but not greater than +-20.8, or

[b] b) the 1-in-50-year hourly wind pressure (HWP) is equal to or greater than 0.88 kPa but less than 1.26 kPa.

[3]1 3) Lumber roof sheathing shall be designed according to Part 4, where
[a] a) the seismic spectral-accelerationdesign parameter, S5{6-2}Snax, for Site Class C is greater than +20.8, or
[b] b) the 1-in-50-year hourly wind pressure (HWP) is equal to or greater than 1.28 kPa.

[9.31.6.2.] 9.31.6.2. Equipment and Installation
[1]1 3) Where the building is in a location where the spectral-accelerationseismic design parameter, S5{8-2}Snay, for Site
Class C is greater than 8-550.37, service water heaters shall be secured to the structure to prevent overturning.
(See Note A-9.31.6.2.(3).)

9.33.4.7.] 9.33.4.7. Structural Movement
[1] 2) Where the building is in a location where the spectral-accelerationseismic design parameter, Sz{8-2}Snay, for Site
Class C is greater than 6-550.37, heating and air-conditioning equipment with fuel or power connections shall be
secured to the structure to resist overturning and displacement. (See Note A-9.31.6.2.(3).)

Impact analysis

The impact analysis looks at the cost difference between a base scenario (NBC 2020 lateral loads provisions with the seismic
values in Table C-3 of the NBC 2020) and two other scenarios (Scenario A: NBC 2020 lateral loads provisions with updated
seismic hazard values; and Scenario B: proposed lateral loads provisions with updated seismic hazard values).

Several iterations of the impact analysis were completed using the seismic design parameters and 1-in-50-year hourly wind
pressures for 7 locations (Victoria, BC; Lethbridge AB; Winnipeg, MB; Ottawa, ON; Montréal, QC; St. John’s, NL; and
Whitehorse, YT). For each of these locations a duplex, stacked town, and bungalow archetypes were used. The costs for various
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wall assemblies representing braced wall panels from the NBC 2020 and braced wall framing types included in the proposed
change were costed using RSMeans software. The cost analysis does not determine the overall wall or building costs; instead it
compares the difference in cost between the above-noted scenarios.

The impact analysis (refer to the supporting documents) found that, in general, there will be an increased cost in each of the
locations analyzed, with the difference in cost ranging from —0.01% to 0.59% (—$43.60 to $1,142.43) of the average building
cost of a home (obtained from Altus Group's 2022 Canadian Cost Guide).

The impact analysis shows how the two types of changes within PCF 1475 affect the cost increase in different ways. Scenario A
evaluates how the increase in seismic hazard values impacts construction costs. This impact affects locations like Victoria, which
sees a construction cost increase ranging from 0.24% to 1.15% ($1,242.73 to $2,955.67) across the three archetypes. The
increase in seismic hazard values also pushes some locations, like Montréal, above the existing lateral loads design trigger
value, which is why Montréal sees a construction cost increase ranging from 0.4% to 0.76% ($1,095.89 to $1,525.99) across
the archetypes. The other five cities that were analyzed were not pushed above the existing lateral loads design trigger values
and therefore do not see an increase in construction cost as a result of the updated seismic hazard values.

PCF 1475 introduces new lateral loads design provisions that are more precise and therefore less conservative than the existing
provisions. Consequently, when Scenario B evaluates the construction cost increase associated with updating the seismic
hazard values in conjunction with the proposed lateral loads provisions, we see a softening of the increased construction cost
for locations that require lateral loads design when subjected to the updated seismic hazard values. Victoria goes from a cost
increase range of 0.24% to 1.15% ($1,242.73 to $2,955.67) in Scenario A to a range of —0.01% to 0.25% (—$43.60 to
$633.35) in Scenario B. Montréal sees a similar softening of the cost increase in Scenario B relative to Scenario A. The other
five cities analyzed see an increase in construction cost ranging from 0.05% to 0.45% ($165.10 to $863.05).

PCF 1475 also includes a Simplified Approach for lateral loads design, which provides conservative minimum braced wall
lengths, as evidenced by the resulting construction cost increase of 0.62% ($1,230.03) compared to the 0.41% ($800.81) cost
increase for that same location using the normal lateral loads design approach.

Finally, for construction of exterior walls where rigid insulation is used as exterior sheathing in low wind and seismic zones, the
impact is greater than typical exterior wall construction, with a difference in construction cost increase range of 0.11% to
0.55% ($352.25 to $1,088.17) compared to that location’s cost increase range of 0.05% to 0.41% ($165.10 to $800.81) when
using typical exterior wall construction.

Assumptions:

Where Part 4 design was required, it was assumed that the wall lengths would be increased by 10%, and the cost of hiring a
professional engineer was represented as a 1% increase to the construction cost of the home.

Where a city that was analyzed had several options for the type of braced wall panel assembly that could be used, the weakest
assembly was selected, unless other portions of that wall fagade required another thickness of exterior sheathing, in which case
the sheathing thickness dictated the assembly selection.

The Altus Group housing construction data did not include average prices for energy efficient homes, so the cost analysis for an
energy efficient home used the cost of normal construction as a comparison.

The labour cost to nail exterior sheathing to the studs was assumed to represent 25% of the overall labour cost to install
sheathing (used when data from RSMeans needed to be interpolated).

Limitations:
This is a small subset of all the locations in Canada. The general conclusions above will not necessarily apply everywhere.

Three archetypes were analyzed and the duplex and stacked town archetypes were selected because they included an analysis
of a party wall situation, which was meant to represent how a row house could be impacted by PCF 1475.

The analysis was limited to normal weight construction.
The analysis did not examine the benefits of finding a Site Class of A, B, C or D.
National average material costs were used.

To be consistent with the guidelines for impact analysis in Appendix G of the CCBFC Policies and Procedures 2016, this impact
analysis did not account for escalation costs (e.g., fluctuations in direct costs for wood materials).

Enforcement implications

This proposed change will require some additional review of building permit applications to ensure that the proper design and
construction approach has been taken.

Who is affected

Designers and builders with respect to design, build and construction.
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Building owners would bear any increase in costs but would benefit from a reduced probability or degree of property loss in the
case of an earthquake.

Supporting Document(s)

Review of Structural Materials and Methods for Home Building in the United States: 1900 to 2000
(review_of_structural_materials_and_methods.pdf)
PCFs 1475 and 1775 on Lateral Loads: Combined Impact Analysis (pcfs_1475_and_1775_combined_impact_analysis.pdf)

OBJECTIVE-BASED ANALYSIS OF NEW OR CHANGED PROVISIONS

9.4.1.1.]19.4.1.1. ([1] 1) no attributions

9.4.1.1.19.4.1.1.
9.4.1.1.]19.4.1.1.
9.4.2.1.]19.4.2.1.
9.4.2.2.]1 9.4.2.2.
9.4.2.2.19.4.2.2.
9.4.2.2.19.4.2.2.
9.4.2.2.19.4.2.2.
9.4.2.2.]1 9.4.2.2.
9.4.2.2.]1 9.4.2.2.
9.4.2.2.19.4.2.2.
9.4.2.2.]1 9.4.2.2.
9.4.2.2.]19.4.2.2.
9.4.2.2.]1 9.4.2.2.
9.4.2.3.1 9.4.2.3.
9.4.2.3.]1 9.4.2.3.
9.4.2.4.19.4.2.4.
9.4.2.4.]1 9.4.2.4.

([2] 2) no attributions

([31 3) no attributions

([1]1 1) no attributions

([1] 1) [F20-0S2.1,0S2.3] [F22-0S2.3]
([1] 1) [F20-0OP2.1,0P2.3] [F22-0P2.3]
([1] 1) [F22-OH1.1,0H1.2,0H1.3]

([2] 2) [F20-0S2.1]

([2] 2) [F20-0P2.1]

([31 3) no attributions

([4] 4) [F20-0S2.1,0S2.3] [F22-0S2.3]
([4] 4) [F20-OP2.1,0P2.3] [F22-0P2.3]
([4] 4) [F22-OH1.1,0H1.2,0H1.3]

([5] 5) no attributions

([11 1) [F20-0S2.1]

([1] 1) [F20-0P2.1]

([11 1) [F20-0S2.1]

([1] 1) [F20-0P2.1]

9.4.2.5.] -- ([1] --) [F20-0S2.1

.4.2.5.]1 -- ([1] --) [F20-0OP2.1

9.4.2.5.]1 - ([2] --
9.20.1.1.]1 9.20.1.1.
9.20.1.1.1 9.20.1.1.
9.20.1.2.]19.20.1.2.
9.20.1.2.]19.20.1.2.
9.23.1.1.19.23.1.1.
9.23.1.1.19.23.1.1.
9.23.3.1.1 9.23.3.1.
9.23.3.1.1 9.23.3.1.
[9.23.3.1.1 9.23.3.1.
9.23.3.1.1 9.23.3.1.
9.23.3.1.1 9.23.3.1.

F20-0S2.1

([1] 1) no attributions

([2] 2) no attributions

([1] 1) no attributions

([2] 2) no attributions

([1] 1) no attributions

([2] 2) no attributions

([1] 1) [F20-0S2.1] [F20,F22-0S2.5] [F20,F22-0S2.3]
([1] 1) [F20-OP2.1] [F20,F22-0P2.4,0P2.5] [F20,F22-0P2.3]
([1] 1) [F20,F22-0S1.2]

([1] 1) [F20,F22-OH1.1,0H1.2,0H1.3]

([1] 1) [F22-OH4]
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9.23.3.1.1 9.23.3.1.
9.23.3.1.1 9.23.3.1.
9.23.3.1.1 9.23.3.1.
9.23.3.1.1 9.23.3.1.
[9.23.3.1.1 9.23.3.1.
9.23.3.1.1 9.23.3.1.
9.23.3.1.1 9.23.3.1.
9.23.3.1.1 9.23.3.1.
9.23.3.1.1 9.23.3.1.
9.23.3.1.1 9.23.3.1.
9.23.3.1.1 9.23.3.1.
[9.23.3.1.]1 9.23.3.1.
9.23.3.1.1 9.23.3.1.
9.23.3.4.]1 9.23.3.4.
9.23.3.4.]1 9.23.3.4.
9.23.3.4.]1 9.23.3.4.
9.23.3.4.]1 9.23.3.4.
9.23.3.4.]1 9.23.3.4.
9.23.3.4.]1 9.23.3.4.
9.23.3.4.]1 9.23.3.4.
9.23.3.4.19.23.3.4.
9.23.3.4.]1 9.23.3.4.
9.23.3.4.]1 9.23.3.4.
9.23.3.4.]1 9.23.3.4.
9.23.3.4.]1 9.23.3.4.
9.23.3.4.]1 9.23.3.4.
9.23.3.4.]1 9.23.3.4.
9.23.3.4.]1 9.23.3.4.
9.23.3.4.]1 9.23.3.4.
9.23.3.4.19.23.3.4.
9.23.3.4.]1 9.23.3.4.
9.23.3.4.]1 9.23.3.4.
9.23.3.4.]1 9.23.3.4.
9.23.3.5.]1 9.23.3.5.
9.23.3.5.] 9.23.3.5.
9.23.3.5.]1 9.23.3.5.
9.23.3.5.] 9.23.3.5.
9.23.3.5.]1 9.23.3.5.
[9.23.3.5.]1 9.23.3.5.
9.23.3.5.]1 9.23.3.5.
[9.23.3.5.]1 9.23.3.5.
9.23.3.5.1 9.23.3.5.

([1] 1) [F22-0S3.1] [F22-0S3.7]

([2] 2) [F20-0S2.1] [F20,F22-0S2.5] [F20,F22-0S2.3]

([2] 2) [F20-0OP2.1] [F20,F22-0OP2.4,0P2.5] [F20,F22-0P2.3]
([2] 2) [F20,F22-0S1.2]

([2] 2) [F20,F22-OH1.1,0H1.2,0H1.3]

([2] 2) [F22-0OH4]

([2] 2) [F22-0S3.1] [F22-0S3.7]

([3] 3) [F20-0S2.1] [F20,F22-0S2.5] [F20,F22-0S2.3]

([3] 3) [F20-OP2.1,0P2.5] [F22-OP2.4,0P2.5] [F20,F22-0OP2.3]
(I3] 3) [F20,F22-OH1.1,0H1.2,0H1.3]

([3] 3) [F20,F22-0S1.2]

(I3] 3) [F22-OH4]

([3] 3) [F22-0S3.1] [F22-0S3.7]

([1] 1) [F20-0S2.1] [F20,F22-0S2.5] [F20,F22-0S2.3]

([1] 1) [F20-OP2.1,0P2.5] [F22-OP2.4,0P2.5] [F20,F22-0OP2.3]
([1] 1) [F20,F22-OH1.1,0H1.2,0H1.3]

([1] 1) [F22-OH4]

([1] 1) [F20,F22-0S1.2]

([1] 1) [F22-0S3.1] [F22-0S3.7]

([2] 2) [F20-0S2.1] [F20,F22-0S2.5] [F20,F22-0S2.3]

([2] 2) [F20-OP2.1,0P2.5] [F22-OP2.4,0P2.5] [F20,F22-0P2.3]
([2] 2) [F20,F22-OH1.1,0H1.2,0H1.3]

([2] 2) [F20,F22-0S1.2]

([2] 2) [F22-OH4]

([2] 2) [F22-0S3.1] [F22-0S3.7]

([3] 3) [F20-0S2.1] [F20,F22-0S2.3] [F20,F22-0S2.5]

([3] 3) [F20-OP2.1,0P2.5] [F20,F22-0OP2.3] [F22-OP2.4,0P2.5]
(I3] 3) [F20,F22-OH1.1,0H1.2,0H1.3]

(I3] 3) [F20,F22-0S1.2]

([4] 4) [F20-0S2.1] [F20,F22-0S2.3] [F20,F22-0S2.5]

([4] 4) [F20-OP2.1,0P2.5] [F20,F22-0OP2.3] [F22-OP2.4,0P2.5]
([4] 4) [F20,F22-OH1.1,0H1.2,0H1.3]

([4] 4) [F20,F22-0S1.2]

([1] 1) [F22-OH4]

([1] 1) [F20,F22-0S1.2]

([1] 1) [F22-0S3.1] [F22-0S3.7]

([1] 1) [F20-0S2.1] [F20,F22-0S2.5] [F20,F22-0S2.3]

([1] 1) [F20-OP2.1,0P2.5] [F22-OP2.4,0P2.5] [F20,F22-0OP2.3]
([1] 1) [F20,F22-OH1.1,0H1.2,0H1.3]

([2] 2) [F20-0S2.1] [F20,F22-0S2.5] [F20,F22-0S2.3]

(2] 2) [F20-OP2.1,0P2.5] [F22-OP2.4,0P2.5] [F20,F22-0P2.3]
([2] 2) [F20,F22-OH1.1,0H1.2,0H1.3]
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9.23.3.5.]1 9.23.3.5.
9.23.3.5.1 9.23.3.5.
9.23.3.5.1 9.23.3.5.
[9.23.3.5.]1 9.23.3.5.
9.23.3.5.]1 9.23.3.5.
9.23.3.5.]1 9.23.3.5.
9.23.3.5.1 9.23.3.5.
9.23.3.5.]1 9.23.3.5.
9.23.3.5.] 9.23.3.5.
9.23.3.5.]1 9.23.3.5.
[9.23.3.5.]1 9.23.3.5.
9.23.3.5.1 9.23.3.5.
[9.23.3.5.]1 9.23.3.5.
9.23.3.5.1 9.23.3.5.
9.23.3.5.]1 9.23.3.5.
9.23.3.5.]1 9.23.3.5.
9.23.3.5.]1 9.23.3.5.
9.23.3.5.] 9.23.3.5.
9.23.3.5.]1 9.23.3.5.
[9.23.3.5.]1 9.23.3.5.
9.23.3.5.1 9.23.3.5.
[9.23.3.5.]1 9.23.3.5.

([31 3) [F22-0S3.7]

([3] 3) [F20-0S2.1] [F20,F22-0S2.5] [F20,F22-0S2.3]

([3] 3) [F20-OP2.1,0P2.5] [F22-OP2.4,0P2.5] [F20,F22-0P2.3]
([3] 3) [F20,F22-0OH1.1,0H1.2,0H1.3]

([4] 4) no attributions

([51 5) [F20-0S2.1] [F20,F22-0S2.5] [F20,F22-0S2.3]

([5]1 5) [F20-0OP2.1,0P2.5] [F22-0OP2.4,0P2.5] [F20,F22-0P2.3]
([51 5) [F20,F22-OH1.1,0H1.2,0H1.3]

([5]1 5) [F22-0OH4]

([51 5) [F20,F22-0S1.2]

([51 5) [F22-0S3.1] [F22-0S3.7]

([6] 6) [F20-0S2.1] [F20,F22-0S2.5] [F20,F22-0S2.3]

([6] 6) [F20-OP2.1,0P2.5] [F22-0OP2.4,0P2.5] [F20,F22-0P2.3]
([6] 6) [F20,F22-OH1.1,0H1.2,0H1.3]

([6] 6) [F22-OH4]

([6] 6) [F20,F22-0S51.2]

([61 6) [F22-0S3.1] [F22-0S3.7]

([71 7) [F20,F22-0S2.1]

([71 7) [F20-OP2.1] [F22-0P2.4]

([71 7) [F22-0OH4]

([7] 7) [F22-0S3.1]

([71 7) [F20-0S1.2]

9.23.6.1.]1 9.23.6.1.
9.23.6.1.] 9.23.6.1.
9.23.6.1.]1 9.23.6.1.
[9.23.6.1.]1 9.23.6.1.
9.23.6.1.]1 9.23.6.1.
[9.23.6.1.]1 9.23.6.1.
9.23.6.1.]1 9.23.6.1.
9.23.6.1.]1 9.23.6.1.
9.23.6.1.]1 9.23.6.1.
9.23.6.1.]1 9.23.6.1.
9.23.6.1.] 9.23.6.1.
9.23.6.1.]1 9.23.6.1.
[9.23.6.1.]1 9.23.6.1.
9.23.6.1.]1 9.23.6.1.
[9.23.6.1.]1 9.23.6.1.

([1] 1) [F20-0S2.1,0S2.5] [F22-0S2.5] [F20,F22-0S2.3]

([1] 1) [F20-OP2.1,0P2.5] [F22-OP2.4,0P2.5] [F20,F22-0P2.3]
([1] 1) [F20-OH1.1,0H1.2,0H1.3]

([1] 1) [F22-OH4]

([1] 1) [F20-0S3.1]

([2] 2) [F20-0S2.1,0S2.5] [F22-0S2.5] [F20,F22-0S2.3]

([2] 2) [F20-0P2.1,0P2.5] [F22-OP2.4,0P2.5] [F20,F22-0OP2.3]
([2] 2) [F20-OH1.1,0H1.2,0H1.3]

([2] 2) [F22-0OH4]

([2] 2) [F20-0S3.1]

([4] 4) [F20-0S2.1,0S2.5] [F22-0S2.5] [F20,F22-0S2.3]

([4] 4) [F20-OP2.1,0P2.5] [F22-OP2.4,0P2.5] [F20,F22-0OP2.3]
([4] 4) [F20-OH1.1,0H1.2,0H1.3]

([4] 4) [F22-OH4]

([4] 4) [F20-0S3.1]
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[9.23.6.1.] 9.23.6.1. ([5] 5) [F20-0S2.1,0S2.5] [F22-0S2.5] [F20,F22-0S2.3]
[9.23.6.1.] 9.23.6.1. ([5] 5) [F20-OP2.1,0P2.5] [F22-OP2.4,0P2.5] [F20,F22-0P2.3]
[9.23.6.1.] 9.23.6.1. ([5] 5) [F20-OH1.1,0H1.2,0H1.3]

[9.23.6.1.] 9.23.6.1. ([5] 5) [F22-OH4]
[9.23.6.1.] 9.23.6.1. ([5] 5) [F20,F22-0S3.1]

== (--) [F20-0S52.1,0S2. F22-0S2. F20,F22-0S2.

-- (--) [F20-0P2.1,0P2.5] [F22-OP2.4,0P2.5] [F20,F22-0P2.3
-- (--) [F20-OH1.1,0H1.2,0H1.

-- (--) [F22-0H4]

-- (--) [F20-0S3.1

[9.23.11.4.] 9.23.11.4. ([1] 1) [F20-0S2.1,052.5] [F22-0S2.5] [F20,F22-0S2.3]
[9.23.11.4.] 9.23.11.4. ([1] 1) [F20-OP2.1,0P2.5] [F22-OP2.4,0P2.5] [F20,F22-0P2.3]
[9.23.11.4.] 9.23.11.4. ([1] 1) [F20,F22-OH1.1,0H1.2,0H1.3]

[9.23.11.4.] 9.23.11.4. ([1] 1) [F22-OH4]

[9.23.11.4.] 9.23.11.4. ([1] 1) [F22-0S1.2]

[9.23.11.4.] 9.23.11.4. ([1] 1) [F22-0S3.1] [F22-0S3.7]

[9.23.11.4.] 9.23.11.4. ([2] 2) [F20-0S2.1,052.5] [F22-0S2.5] [F20,F22-0S2.3]
[9.23.11.4.] 9.23.11.4. ([2] 2) [F20-OP2.1,0P2.5] [F22-OP2.4,0P2.5] [F20,F22-0P2.3]
[9.23.11.4.] 9.23.11.4. ([2] 2) [F20,F22-OH1.1,0H1.2,0H1.3]

[9.23.11.4.] 9.23.11.4. ([2] 2) [F22-OH4]

[9.23.11.4.] 9.23.11.4. ([2] 2) [F20,F22-0S1.2]

[9.23.11.4.] 9.23.11.4. ([2] 2) [F22-0S3.1] [F22-0S3.7]

[9.23.11.4.] 9.23.11.4. ([3] 3) [F20-0S2.1,0S2.5] [F22-0S2.5] [F20,F22-0S2.3]
[9.23.11.4.] 9.23.11.4. ([3] 3) [F20-OP2.1,0P2.5] [F22-OP2.4,0P2.5] [F20,F22-0P2.3]
[9.23.11.4.] 9.23.11.4. ([3] 3) [F20,F22-OH1.1,0H1.2,0H1.3]

[9.23.11.4.] 9.23.11.4. ([3] 3) [F22-OH4]

[9.23.11.4.] 9.23.11.4. ([3] 3) [F20,F22-0S1.2]

[9.23.11.4.] 9.23.11.4. ([3] 3) [F22-0S3.1] [F22-0S3.7]

[9.23.11.4.] 9.23.11.4. ([4] 4) [F20-0S2.1,052.5] [F22-0S2.5] [F20,F22-0S2.3]
[9.23.11.4.] 9.23.11.4. ([4] 4) [F20-OP2.1,0P2.5] [F22-OP2.4,0P2.5] [F20,F22-0P2.3]
[9.23.11.4.] 9.23.11.4. ([4] 4) [F20,F22-OH1.1,0H1.2,0H1.3]

[9.23.11.4.] 9.23.11.4. ([4] 4) [F22-OH4]

[9.23.11.4.] 9.23.11.4. ([4] 4) [F20,F22-0S1.2]
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9.23.11.4.19.23.11.4. ([4] 4) [F22-0S3.1] [F22-0S3.7]

.23.11.4.19.23.11.4, F20,F22-OH1.1,0H1.2,0H1,
[9.23.11.4.19.23.11.4. ([5]1 5) [F22-OH4]
[9.23.11.4.19.23.11.4. ([5] 5) [F20,F22-051.2]
9.23.11.4.19.23.11.4, ([5]1 5) [F22-0S3.1] [F22-0S3.7

9.23.11.4.19.23.11.4. ([5] 5) [F20,F22-OH1.1,0H1.2,0H1.3
.23.11.4.19.23.11.4. F22-0OH4

9.23.11.4.19.23.11.4. ([5] 5) [F20,F22-0S51.2

.23.11.4.1 -- ([7] --) [F20,F22-0S51.2

9.23.11.4.] -- ([7] --) [F22-0S3.1] [F22-0S3.7
9.23.13.1.]1 9.23.13.1. ([1] 1) no attributions
9.23.13.1.]1 9.23.13.1. ([2] 2) [F20-0S2.1,0S52.3,0S2.5] [F22-0S2.3,052.4,0S2.5]
9.23.13.1.1 9.23.13.1. ([2] 2) [F20-OP2.1,0P2.3,0P2.5] [F22-OP2.3,0P2.4,0P2.5]
9.23.13.1.]1 9.23.13.1. ([2] 2) [F20,F22-OH1.1,0H1.2,0H1.3]
[9.23.13.1.]19.23.13.1. ([2] 2) [F20,F22-0S1.2]
9.23.13.1.]1 9.23.13.1. ([2] 2) [F22-0S3.1] [F22-0S3.7]
[9.23.13.1.19.23.13.1. ([2] 2) [F20,F22-OH4]
9.23.13.2.1 9.23.13.2. ([1] 1) no attributions
9.23.13.2.]1 9.23.13.2. ([2] 2) no attributions
.23.13.2.7 -- --)n ribution
9.23.13.3.1 9.23.13.3. ([1] 1) no attributions
9.23.13.3.]1 9.23.13.3. ([2] 2) no attributions
9.23.13.4.]1 9.23.13.4. ([1] 1) [F20-0S2.1,0S2.3,0S2.5] [F22-0S2.3,052.4,0S2.5]
9.23.13.4.1 9.23.13.4. ([1] 1) [F20-0OP2.1,0P2.3,0P2.5] [F22-0P2.3,0P2.4,0P2.5]
[9.23.13.4.] 9.23.13.4. ([1] 1) [F20,F22-0S1.2]
9.23.13.4.]1 9.23.13.4. ([1] 1) [F22-0S3.1] [F22-0S3.7]
9.23.13.4.19.23.13.4. ([1] 1) [F20,F22-0OH4]
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9.23.13.4.]19.23.13.4. ([1] 1) [F20,F22-OH1.1,0H1.2,0H1.3]

[9.23.13.4.] 9.23.13.4. ([3] 3) [F20-0S2.1,052.3,0S2.5] [F22-0S2.3,052.4,0S2.5]
[9.23.13.4.] 9.23.13.4. ([3] 3) [F20-OP2.1,0P2.3,0P2.5] [F22-OP2.3,0P2.4,0P2.5]
[9.23.13.4.] 9.23.13.4. ([3] 3) [F20,F22-0S1.2]

[9.23.13.4.] 9.23.13.4. ([3] 3) [F22-0S3.1] [F22-0S3.7]

[9.23.13.4.] 9.23.13.4. ([3] 3) [F20,F22-0H4]
[9.23.13.4.] 9.23.13.4. ([3] 3) [F20,F22-OH1.1,0H1.2,0H1.3]

[9.23.13.5.] 9.23.13.5. ([1] 1) [F20-0S2.1,052.3,0S2.5] [F22-0S2.3,052.4,0S2.5]
[9.23.13.5.] 9.23.13.5. ([1] 1) [F20-OP2.1,0P2.3,0P2.5] [F22-OP2.3,0P2.4,0P2.5]
[9.23.13.5.] 9.23.13.5. ([1] 1) [F20,F22-0S1.2]

[9.23.13.5.] 9.23.13.5. ([1] 1) [F22-0S3.1] [F22-0S3.7]

[9.23.13.5.] 9.23.13.5. ([1] 1) [F20,F22-OH4]

[9.23.13.5.] 9.23.13.5. ([1] 1) [F20,F22-OH1.1,0H1.2,0H1.3]

[9.23.13.5.] 9.23.13.5. ([2] 2) [F20-0S2.1,052.3,0S2.5] [F22-0S2.3,052.4,0S2.5]

[9.23.13.5.] 9.23.13.5. ([2] 2) [F20-OP2.1,0P2.3,0P2.5] [F22-OP2.3,0P2.4,0P2.5]
[9.23.13.5.]1 9.23.13.5. ([2] 2) [F20,F22-051.2]
[9.23.13.5.] 9.23.13.5. ([2] 2) [F22-0S3.1] [F22-0S3.7]

9.23.13.5.]1 9.23.13.5. ([2] 2) [F20,F22-0OH4]
9.23.13.5.]1 9.23.13.5. ([2] 2) [F20,F22-OH1.1,0H1.2,0H1.3]

9.23.13.5.]1 -- ([4] --) [F20,F22-0S1.2

9.23.13.5.] -- ([4] --) [F20,F22-0OH4

.23.13.5.]1 -- ([4] --) [F20,F22-OH1.1,0H1.2,0H1.

923 13 5 923 13 101923 13 5 (e 31 4) ng attributions
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[9.23.13.6.] 9.23.13.6. ([1] 1) [F20-0S2.1,0S2.3,0S2.5] [F22-0S2.3,0S2.4,0S2.5]
[9.23.13.6.] 9.23.13.6. ([1] 1) [F20-OP2.1,0P2.3,0P2.5] [F22-OP2.3,0P2.4,0P2.5]
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[9.23.13.6.] 9.23.13.6. ([1] 1) [F20,F22-0S1.2]

[9.23.13.6.] 9.23.13.6. ([1] 1) [F22-0S3.1] [F22-0S3.7]
[9.23.13.6.] 9.23.13.6. ([1] 1) [F20,F22-OH4]

[9.23.13.6.] 9.23.13.6. ([1] 1) [F20,F22-OH1.1,0H1.2,0H1.3]

9.23.13.6.]19.23.13.6. ([8] 4) [F20,F22-0OH4
.23.13.6.19.23.13.6. 4) [F20,F22-0OH1.1,0H1.2,0H1.

9.23.13.6.] 9.23.13.6. ([3] 6) [F20-0S2.1,0S2.3,0S2.5] [F22-0S52.3,052.4,0S2.5]
[9.23.13.6.] 9.23.13.6. ([3] 6) [F20-OP2.1,0P2.3,0P2.5] [F22-OP2.3,0P2.4,0P2.5]
9.23.13.6.] 9.23.13.6. ([3] 6) [F20,F22-051.2]
[9.23.13.6.] 9.23.13.6. ([3] 6) [F22-0S3.1] [F22-0S3.7]
9.23.13.6.] 9.23.13.6. ([3] 6) [F20,F22-0OH4]
9.23.13.6.] 9.23.13.6. ([3] 6) [F20,F22-OH1.1,0H1.2,0H1.3]

.23.13.6.19.23.13.6. ([7 n ribution

9.23.13.6.]1 9.23.13.6. ([7] 3) no attributions

9.23.13.5.19.23.13.5. ([1] 1) [F22-0S3.1] [F22-0S3.7
[9.23.13.5.19.23.13.5. ([1] 1) [F20,F22-OH4]
.23.13.5.19.23.13.5. ([1] 1) [F20,F22-OH1.1,0H1.2,0H1.

Last modified: 2023-02-17
Page: 69/72



Canadian Board for Harmonized Construction Codes 1475

.23.13.5.19.23.13.5. ([1]1 1) [F20,F22-0S51.2

9.23.13.5.19.23.13.5. ([1] 1) [F22-0S3.1] [F22-0S3.7

.23.13.5.19.23.13.5. ([1] 1) [F20,F22-0S51.2
9.23.13.5.19.23.13.5. ([1] 1) [F22-0S3.1] [F22-0S3.7
.23.13.5.19.23.13.5. ([1] 1) [F20,F22-OH4

9.23.13.5.19.23.13.5. (1] 1) [F20,F22-OH1.1,0H1.2,0H1.3
.23.13.7.] -- --)n ribution

9.23.13.7.]1 -- ([5] --) [F20,F22-0S1.2

.23.13.5.19.23.13.5. ([1] 1) [F20,F22-0S51.2
9.23.13.5.19.23.13.5. ([1] 1) [F22-0S3.1] [F22-0S3.7

.23.13.8.] -- ([1] --) [F20,F22-0S1.2

.23.13.8.]1 -- ([1] --) [F20,F22-0OH4

9.23.13.8.]1 -- ([2] --) [F20,F22-0S1.2

.23.13.8.] -- ([2] --) [F20,F22-0OH4
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.23.13.8.]1 -- ([2] --) [F20,F22-OH1.1,0H1.2,0H1.
9.23.13.8.] -- ([3] --) no attributions

9.23.13.8.]1 -- ([3] --) [F20,F22-0OH4
9.23.13.8.] -- ([3] --) [F20,F22-OH1.1,0H1.2,0H1.3

9.23.13.8.]1 -- ([4] --) [F20,F22-0S1.2

9.23.13.8.] -- ([4] --) [F20,F22-0OH4

.23.13.9.] -- ([1] --) [F20,F22-0S1.2

.23.13.9.] -- ([1] --) [F20,F22-0OH4

9.23.13.10.] 9.23.13.7. ([5] 1) no attributions
[9.23.13.10.] 9.23.13.7. ([6] 2)

9.23.13.10.] 9.23.13.7. ([Z] 3) no attributions
9.23.13.10.] 9.23.13.7. ([8] 4) no attributions

9.23.13.5.19.23.13.5. (1] 1) [F20,F22-0S1.2
[9.23.13.5.19.23.13.5, ([1] 1) [F22-0S3.1] [F22-0S3.7]
.23.13.5.19.23.13.5. ([1] 1) [F20,F22-OH4
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.23.13.5.19.23.13.5. ([1] 1) [F20,F22-OH1.1,0H1.2,0H1.

9.23.13.5.19.23.13.5. ([1] 1) [F20,F22-0S1.2
[9.23.13.5.19.23.13.5. ([1] 1) [F22-0S3.1] [F22-0S3.7]
.23.13.5.19.23.13.5. ([1] 1) [F20,F22-0OH4

9.23.13.5.19.23.13.5. (1] 1) [F20,F22-0OH1.1,0H1.2,0H1.3

--(==)n ribution

-- (=-) no attributions

-- (--) [F20-0OP2.1,0P2.3,0P2.5] [F22-OP2.3,0P2.4,0P2.5
== (=) [F20,F22-0S1.2]

-- (--) [F22-0S3.1] [F22-0S3.7

== (=) [F20,F22-0H4]

-- (--) [F20,F22-0OH1.1,0H1.2,0H1.3

9.23.16.1.]1 9.23.16.1. ([1] 1) [F20-0S2.1,0S52.3,0S2.5] [F22-0S2.3,052.4,0S2.5]
[9.23.16.1.] 9.23.16.1. ([1] 1) [F20-OP2.1,0P2.3,0P2.5] [F22-OP2.3,0P2.4,0P2.5]
9.23.16.1.] 9.23.16.1. ([1] 1) [F20,F22-OH1.1,0H1.2,0H1.3]

9.23.16.5.] 9.23.16.5. ([1] 1) [F20-0S2.1,0S2.3,0S2.5] [F22-0S2.3,0S2.5]
[9.23.16.5.] 9.23.16.5. ([1] 1) [F20-OP2.1,0P2.3,0P2.5] [F22-OP2.3,0P2.5]
[9.23.16.5.] 9.23.16.5. ([1] 1) [F20,F22-OH1.1,0H1.2,0H1.3]

[9.23.16.5.] 9.23.16.5. ([1] 1) [F20,F22-0S1.2]

[9.23.16.5.] 9.23.16.5. ([2] 2) [F20-0S2.1,0S2.3,0S2.5] [F22-0S2.3,052.4,0S2.5]
[9.23.16.5.] 9.23.16.5. ([2] 2) [F20-OP2.1,0P2.3,0P2.5] [F22-OP2.3,0P2.4,0P2.5]
9.23.16.5.]1 9.23.16.5. ([2] 2) [F20,F22-0S51.2]

9.23.16.5.] 9.23.16.5. ([2] 2) [F20,F22-OH1.1,0H1.2,0H1.3]

9.23.16.5.] 9.23.16.5. ([3] 3) no attributions

9.31.6.2.] 9.31.6.2. ([1] 3) [F23-0S3.4]

[9.31.6.2.]1 9.31.6.2. ([1] 3) [FO1-0S1.1]

9.33.4.7.] 9.33.4.7. ([1] 2) [F20-0S3.3,0S3.4]

[9.33.4.7.]1 9.33.4.7. ([1] 2) [F20-0S1.1]
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