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Workshop Series S

As part of the City’s commitment to improving the permit process and
communication with building industry members, the city will be providing 5

online sessions to review local building regulations, the 2020 National Building
Code and an overview on the building permit process.

This presentation is conceptual and for informal educational purposes only.
Material presented must not be considered complete or exhaustive. Code
provisions have been generally represented and may not reflect all provisions.
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Workshop Series Witohome
2025 Education Webinar Sessions
1. Jan—15— Part 9 overview & what makes up a complete permit submission

2. jan22— Excavation, Footings/Foundations, Radon and Drainage,
3. Feb 12 - Framing including PWF S406-16, (updated)

4. March 5- Fire Protection (Part 9.10),

5. March 26 — Building Envelopes & Mechanical Systems

BUILDER WEBINAR SERIES ...

NEC Part 9 Overview & P These sessions will lead into the
omplete Permit Submissions \ _: ' ; o o o . .
e ANy creation of building permit guide for

January 15 2025 N, B 12 . .

@ 9am-1030am N Part 9 buildings — March 2025.

JOIN US FOR A 90 MINUTE PRESENTATION BY .:::iiiiil
KEN KUNKA RBO VIA MS TEAMS PLATFORM (#1 IN SERIES OF 5) F LYW H E E L
BUILDING SOLUTIONS
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Contents of NBC Part 9

Workshop Series Content

The NBC is broken into 5 main
categories:

* Use and Egress

* Fire Protection

Building Structure

* Environmental Separations
Building Science

Session 03 will concentrate in
the area of

* Building Structure.

Image from 2015 NBC Illustrated Guide

Sr:cgf;n Usa and Egress Fira Protection Bulking Structure Enviranmental Separation Bullding Services
81 Ganaral
0.2 Definitions
8.3 Malarials, Systarms and Equipment
0.4, Structural Requisamants
8.5 Design of Areas and
Spaces
0.6, Glass
8.7 Windows, Doors and
Skylghts
0.8 Stalrs, Ramps, Handrals
and Guards
8.9 Means of Egrass
8.10. Fira Protecton
a11. Sound Transméssion
812 Excavation
913 Dampproofing,
Waterproofing and Soll
Gas Cantrol
§.14. Drainage
9.15. Footings and Foundatio
8.16. Flaarg-on-Ground
17 Columns
918 Crawl Spaces
8.19. Rool Spaces
9.20. Masonry and Insulating Concrete Form Wals
Mat in Cortact with the Ground
8.1, Masonry and Concrate Masonry and Concrata
Chirnneys and Flues Chirnnaye and Flues
9.22, Firaplacas
9.23. Wood-Frama Cnmmlnrl
524, Sheat Steal Stud Wall
Framing
9.25, Heat Trarsfer, Alr Leakage
and Condenzation Control
.26, Reoding
.27, Cladding
9.28. Stucco
9.29. Interior Wall and Cailing Finishes
9.30. Flooring Flooring
231, Pluribing Facilities
9.3z Vanblatien
.33, Heating and
Alir-condilioning
934, Elsctrical Facilities
8.35. Garages and Carporls
0.36. Enesgy Efficiancy
9.47. Objectives and Funclional Statements
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Workshop Series - reference material ———

Workshop sessions along with updated PowerPoint presentations will be
available for review on the city’s website.

Please note new Building Department Bulletins for 2025!

i*l English ~
WRENEW*** Building Bulleting

Living in Whitehorse Our Government

, T \ | . . . ) ) ) ) Whiteﬁorse
The following Building Bulletins have been created by the Land and Building Services Department. These Bulding Bulletins are designed to provide clarity

‘ ‘ . ‘ . . - , , o + How To Apply For A Building Permit

and up-to-date information to builders, contractors, suppliers, and others in the construction industry an changes to bulding requirements under the Nationa PRy g

Bullding Code and amendments to the Cirys Bulding and Plumbing Bylaw. + Foundation Only Permit

Check back often for updates. To sign up for email updates, please contact adminbuilding@whiteharse.ca ~ Builders Permit And Code Education Webinar Series

1. NBC Part 9 Overview and Permit Submission Requirements (video link)

2 Truss Design (Jan. 20, 2025)

1. Presentation slides (PDF)

. 2. Excavation, Footings/Foundations, Radon and Drainage (video link)
 Permanent Wood Foundations (jan, 20, 2025) ’ ;

1. Presentation slides (PDF)
o Cast-in-Place and ICF Foundations Uan' 20, 2025) For more information please contact adminbuilding@whitehorse ca.

https://www.whitehorse.ca/city-launches-building-bulletins

FLYWHEEL



https://www.whitehorse.ca/city-launches-building-bulletins

Learning Objectives — Session 03

This session has been developed to assist building industry
partners to gain a better understanding of the following topics:

* Code requirements related to Framing, ICF and S406-16 PWF
* Site Safety (framing)
* Minimum drawing requirements — framing

* Minimum inspection requirements —what to be ready for and
documents provided

* When professional involvement may be required (Excavations,
Bearing, Structural Design - Part 4)

BUILDING SOLUTIONS




Learning Objectives — Session 03 ——
NBC Code Section focus

* 9.3. Materials, Systems and Equipment

* 9.4 Structural Requirements related to footing/foundations
* 9.15.2.4. Wood-Frame Foundations

* 9.17 Columns (9.15 Footing and Foundations)

o Anchorage Separate Part 9 layout guide to be created.

e 9.23. Wood-Frame Construction

BUILDING SOLUTIONS
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Learning Objectives — Session 03 ——

Staff concerns
1.Deck beams that cantilever. Not allowed
2.Decks lateral support.

3.Decks that have cantilever joists. Follow code requirements. Only
2x8 and larger can cantilever. Follow code ratio.

4.Deck attachment and ledger attachment and or structural
support for the ledger.

5.Beams that go over garages to pick up second floor, exterior wall

ang
ang

angG

trusses or it may just have a 2’ floor load but an exterior wall
gable end truss. (when they step the floor back for curb appeal)
that same LVL beam has monos hanging on the front side of it.

Engineer required, with stamp, not in part 9.




Learning References

Reference material for this
session :

* 2020 National Building Code
* CSA-S406-16 (reconfirmed 2021)
* 2020 Illustrated Users Guide

* BC Housing — Safe and Durable
Wood Decks and Balconies

* Cdn Wood Council-Span Book

* Prescriptive Residential Exterior
Wood Deck Span guide

Housing and @i (@
Small Bulldmgs BU|LD|NG

Updated

FLYWHEEL
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10



Learning References

2020 NBC Code Reference to Span
Book

Span Tables 9.23.4.2.-A to 9.23.12.3.-D cover only the most common configurations. Especially in the area of
floors, a wide variety of other configurations is possible: glued subfloors, concrete toppings, machine stress
rated lumber, etc. The Canadian Wood Council publishes “The " a compilation of span tables
covering many of these alternative configurations. Although these tables have not been subject to the formal
committee review process, the Canadian Wood Council generates, for the CCBFC, all of the Code's span tables
for wood structural components; thus Code users can be confident that the alternative span tables in “The Span
Book™ are consistent with the span tables in the Code and with relevant Code requirements.

Canadian  Conseil ,
Wood canadien
Council du bois

The Span Book

FLYWHEEL

BUILDING SOLUTIONS
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Desigh parameters - Session 02 ——

Designh references shall be related to:
* 2 storey over basement single family home with decks,
* Climatic conditions of the city of Whitehorse,

» Soil bearing capacity is 75 kPa (1566 psf) or more, ; - :

« Standard load bearing for Single Family home - Part 9 —

* Dimensional lumber - preservative-treated wood as Lt e
applicable K

* Permanent Wood Foundations (CSA S406-16) with
concrete footings over a drainage layer,

* PWF (basements) with concrete slab or suspended floor,
* Strip and Pad footings design to 9.15 of the NBC,

* 9.15.4 Flat Insulating Concrete Form Units — below grade. @

FLYWHEEL
T SUITBING SOLUTIONS
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Typical Building Permit Process - Part 9

Overview of typical Building permit flow for a new Residential projects — up to 3 units

¢ Development Permit Review - Parallel process with Building Permits for residential projects up to 3 units.
e Site plan information — cross reference engineering and planning information.
¢ Use of PWF to be indicated.

¢ Building Permit Application
¢ Review - Revisions

* Building Permit Issuance - DP review completed
* Payment and permit conditions checklist

¢ BP Inspections

DP completed with site review.
Separate process from BP
Occupancy.

¢ BP Final Inspection —- Occupancy
¢ Final granted with all life/safety aspects and documents

&

FLYWHEEL
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* BP
Application

Building Permit Application

oLl

It is critical to ensure that the BP application is filled out and all ¥ 3 APPLICATION FOR RESIDENTIAL

required information has been provided. Please read the i, e
iminbuildi hitel ca FOUNDATION ONLY PERMIT J-lI-Z()[.'l.iI;;I;‘]I'jI-;Ime

-}
ADDRESS OF

appllcatlon paCkage In fu'-l- to ensure al.l. the reqLHred |nf0rmat|on Ferom o -
is provided. ——

In 2025, to improve the efficiency of the plan review process,
incomplete building permit applications will not be accepted.

NEW CONVERSION OF SDH TO SDH W/ LIVING SUITE
RENOVATION / ALTERATION CONVERSION OF ACCESSORY BUILDING TO GARDEN SUITE
ADDITION OTHER
BUILDING INFORMATION
HEATING TYPE(S) | WOOD/PELLET [ OIL | GAS (LPG) ELECTRIC (| OTHER________
. . . . USE(s) OF BUILDING NOSTORIES ® CRAWLSPACE_ | ]
Please note that the DP site plan and lot gradlng information T e
DWELLING UNITS | CONSTRUCTION CosT | * DECK &' @ FRST &
GARAGESSHED________ ®SECOND ___ |
PORCH f  ® THIRD §

matches the BP drawings.

Separate projects such as a Garden Suites will require a
separate BP application.

Link - 1Residential-Permit-Application-Form-V.3.1-July-2019.pdf

BUILDING TYPE

REQUIRED SUPPORTING DOCLUMENTS

SINGLE DETACHED HOUSE (SDH)

SINGLE DETACHED HOUSE W/ LIVING SUTTE (Separate permit will be

Issued for each)

ROW HOUSING (One Dwelling Unit Per Lot) LIVING SUITE

DUPLEX HOUSING

ACCESSORY BUILDING/STRUCTURE

MULTI-RESIDENTIAL

GARDEN SUITE

® Construction Drawlngs, two sets (one
paper, ane PDF preferred)

& Acknowledgment of Chwmer's
Ohbligations form

® Engineered Drawings and Letter of
FProfessional Assurance (if apnlicable)

CLASS OF WORK

DESCRIFTION OF WORE

SICNATURE

DATE

SICNATURE

DATE

15


https://www.whitehorse.ca/wp-content/uploads/2024/08/1Residential-Permit-Application-Form-V.3.1-July-2019.pdf

Building Permit Application

* BP

Application

Refer to the City’s permit drawing checklist to
ensure the minimum requirements to show
substantial compliance with the National Building
Code. Itis understood that some items may not
apply to your current project. Drawings should
provide enough information to show substantial
compliance to Code and city regulations, which
will reduce turnaround time for review, and help
reduce requests for further information to ensure
compliance.

NEW HOME, DUPLEX and ADDITION
APPLICATION CHECKLIST

The Tollowing ilems are required to be submilted in support of a new home building and

»  Lacation af any propased retaining walls
= Scale of plan at 1/8 inch per Tt {1:100 metric] " Must be submitted on paper of suitable size w be
at seale and legible

Foundation Plan:

*  Fosting details with all paint laad loeations shewn
*»  Foundation wall details (if PWF must shaw compliance with 34 5-406 or sealed drawing and
]

[if nat drained earth, srgineering is required)

b bekow frast depth os methad ta prateet from the eflects of frast (engineering

*  Crawl space details [dimensi
*  HVAC, HWT, furnace and atl
®  Radon

hed prades, including confinming side slopes (euts and fills) earm ply with 10,62 of

Yukon Worker's Compensation Regulations

= Plan scale at ¥ inch per ft [1:50 metric] = *Must be subritted on paper of suitable size ta be at scale
and legible

Continuad -

Finieyg Finrreay dApygivetion Chnckiler Agprdd 1 F - 5624

Apply for your BP as
early as possible!!

FLYWHEEL

BUILDING SOLUTIO




* BP

Building Permit Drawings

Import to ensure the
* Foundation
* Floorplans, and
 Sections clearly show
Framing Systems:
* Dimensioned
* Location of all walls and point loads to foundations,
Joists, rafter, truss, beam size and layouts™*
**See below if manufactured components are being proposed, in which case only beam
spans, joist/truss direction and point load locations need to be shown
* Anyrequired bridging and/or blocking
* Manufactured beams, lintels, roof trusses floor systems etc. stamped by P. Eng or equivalent
certification from the manufacturer ** These items may be submitted prior to request for
framing inspection and seals are NOT required to be provided until further notice, unless the
spans exceed 12.2 m or the values contained in the Span Tables of the NBC



e Application

BP Application - Professional Involvement

A\

As outlined in Building Bylaw 99-50 and 9.4 of the Code, there will be more SFH projects requiring
the involvement of an Engineer (geotechnical and or structural), which will require submission of
sealed drawings and Letters of Design confirmation time of BP application.

***NEW*** Building Bulletins

The following Building Bulletins have been created by the Land and Building Services Department. These Building Bulletins are designed to provide clarity
and up-to-date information to builders, contractors, suppliers, and others in the construction industry on changes to building requirements under the Nationa

Building Code and amendments to the City's Building and Plumbing Bylaw.
Check back often for updates. To sign up for email updates, please contact adminbuilding@whitehorse.ca.

o Truss Design (Jan. 20, 2025)

o Permanent Wood Foundations (Jan. 20, 2025)

o Cast-in-Place and ICF Foundations (Jan. 20, 2025)

Factors for the city requiring increased involvement of engineers are:
* New house designs are narrower open plan layouts with larger point loads outside the scope of Part 9,

* Increasein engineered building components and propriety products
* Soil conditions that can create concerns related to site safety, bearing capacity, drainage and backfill.

e, ¢



Questions?

&

FLYWHEEL
——— e tg soLuTIoN:




Climatic Data OverVieW Whitehorse is in Climatic Zone 7B

(6000 to 6999 HDD)

e Climatic data is found in

[llustrated Guide - Energy Efficient Houses - Zone 7B-8-North

Division B Acceptable Solutions
Part 1 General
Part 2 Farm Buildings Snow Loads
Part 3 Fire Protection, Occupant Safety and Accessibility
Part 4 Structural Design Ss = 20Kpa Sr=0.1kPa
Part 5 Environmental Separation . _
Part 6 Heating, Ventilating and Air-conditioning Hourly Wind Pressure — 1/50 = 0.38 kPa
Part 7 Plumbing Services
Part 8 Safety Measures at Construction and Demolition Sites
Appendix C Climatic and Seismic Information
Appendix D Fire-Performance Ratings
— Driv-{ | Snow Load, kPa, | | Hourly Wind
Design Temperaure Degree- 15 Min g; A A [|ing Rain 1/50 Pressures, kPa
Province and Location | Elev, m Jandary July 2.5% Etﬁgi Rain, | Raim, | Hain, 'l':ﬂ' FT;: :":Lr;d
fgeg | MM 150, | mm . sures S, g, o | k0
25%°C | 1%°C | Dy"C | Wet°C mim 0
a, 1/
* Whishorse 55 || 4t |[ 4 | 5 | 15 [ese0| 6 | 4 | m | os | s | af] 20 | o1 [[o2 | 03
Fot S, Jofn 6 || % || | % | 8 [sm0 ] 15 | 2 | 0| 05 | 4n|] [ 28 | o1]] 02 | 0% @
Kelowna B0 (| 17T || -0 3 20 | 300 | 12 B B0 03 | 25 17 1 01 ] 030 | 040

FLYWHEEL
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https://compositedesign.ca/doc/bchousing/IG-Energy-Efficiency-Houses-Climate-Zone-7B-8-North.pdf

Seismic Data overview

SeismicHaza rdfor!Da rt9 Tablg C 3 lists the seismis: h‘aza rd Province and Location 5:(0.2 ffl'ﬂf Seismic Design
values to be used in the application of the prescriptive n Part 9
requirements in Part9 relating to lateral loads due to .

earthquake (these values are the same as those listed in Table Whitehorse 0.334
C-3 of the NBC 2015).

9.23.13. Bracing to Resist Lateral Loads Due to Wind and

Earthquake
(See Note A-9.23.13.)

9.23.13.1. Requirements for Low to Moderate Wind and Seismic Forces
(See Note A-9.23.13.1))

1) This Article applies in locations where the seismic spectral acceleration, 5,(0.2),
is not more than (.70 and the 1-in-50 hourly wind pressure is less than (.80 kPa.

1/50 wind velocity at 0.38 kPa. (Including PWF construction)

Therefore, no additional lateral bracing required as seismic is 0.334 kPa and
&
There may be some modifications in the 2025 National Building Code

FLYWHEEL
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2020 NBC - Defined Terms - Framing

Braced wall band means an imaginary continuous straight band extending vertically and
horizontally through the building or part of the building, within which braced wall panels
are constructed.

Braced wall panel means a portion of a wood-frame wall where bracing, sheathing,
cladding or interior finish is designed and installed to provide the required resistance to
lateral loads due to wind or earthquake.

Dead load means the weight of all permanent structural and non-structural components
of a building.




Defined Terms (2020 NBC)

Live load means a variable load due to the intended use and occupancy that is to be assumed in
the design of the structural members of a building. It includes loads due to cranes and the
pressure of liquids in containers.

Loadbearing (as applying to a building element) means subjected to or designed to carry loads in
addition to its own dead load, excepting a wall element subjected only to wind or earthquake
loads in addition to its own dead load.

Rim joist means the outermost member in floor framing, other than blocking, be it parallel,
perpendicular or on an angle to the floor joists. (See Note A-1.4.1.2.(1).)

A-Rim Joist - In the field, rim joists may also be referred to as rim boards, headers or
header joists.

Unsafe condition means any condition that could cause undue hazard to the life, limb or health
of any person authorized or expected to be on or about the premises.

23



Numbering System (2020 NBC)

Numbering System

A consistent numbering system has been used throughout the National Model Codes. The first number indicates
the Part of the Code; the second, the Section in the Part; the third, the Subsection; and the fourth, the Article in
the Subsection. The detailed provisions are found at the Sentence level (indicated by numbers in brackets), and
Sentences may be broken down into Clauses and Subclauses. This structure is illustrated as follows:

3 Part

3.5. Section
3.5.2 Subsection
3.5.2.1. Article

3.5.2.1.(2) Sentence
3.5.2.1.(2){a) Clause
3.5.2.1.(2)(a)(i) Subclause

British Columbia Building Codes 2024 @

FLYWHEEL
 —————————— e merens
24




NBC 9.3. Materials, Systems and Equipment

The materials, systems and equipment commonly used in the construction
of buildings are covered by standards prepared by various organizations.
These standards are referenced throughout NBC Part 9. NBC Section 9.3.
was developed to provide requirements specific to three basic construction
materials: concrete, wood and metal.

In relation to Framing and above ground Flat Insulating Concrete Forms
* Article 9.3.2.2. Lumber Grades

* Article 9.3.2.5. Moisture Content
* Article 9.3.2.8. Undersized Lumber
* Article 9.3.2.9. Termite and Decay Protection

25




Section 9.3. Materials, Systems and Equipment

Table 9.3.2.1.
Minimum Lumber Grades for Specific End Uses
Forming Part of Sentence 9.3.2.1(1)

9.3.2.1. Grade Marking

1) Lumber for joists, rafters, trusses and
beams and for the uses listed in Table
9.3.2.1.shall be identified by a grade stamp to
indicate its grade as determined by NLGA
2017, "Standard Grading Rules for Canadian
Lumber."(See Note A-9.3.2.1.(1).)

9.3.2.2. Lumber Grades

1) Except for joists, rafters, trusses and
beams, visually graded lumber shall conform
to the grades in Table 9.3.2.1.(See Article
0.23.4.2.forjoists, rafters and beams and
Article 9.23.14.11. for trusses.)

Boards (1)
Paragraph in the NLGA Grading Rules under which Framig
boards are graded
Use
Eastern White Pine & Red
All Species )
Pine Al Species

Para 113 Para 114 Para 118
Stud wall framing ( loadbearing members) Stud,NSOta;dard.
Stud wall framing (non-foadbearing Stud, Utility, No.
members) 3
Plank frame construction { loadbearing No. 3 No. 3 Commion No. 2
members) Common
Plank frame construction (non-loadbearing No. 5 No. 5 Common Economy, No. 3
members) Common
Pt?sts and beams less than 114 mm in Standard, No. 2
thickness
Pgsts and beams not less than 114 mmin Standard
thickness

. No. 3

Roof sheathing Standard No. 4 Common

Common

) No. 3

Subflooring Standard No. 3 Common

Common
Wall sheathing when required as a nailing No. 4 Utiity No. 4 Common
base Common
Wall sheathing not required as a nailing No. 5 Economy No. § Common
base Common

Notes to Table 9.3.2.1.:

26



Section 9.3. Materials, Systems and Equipment

e 9.3.2.2. Lumber Grades

* Why a Grade Mark?

* The National Building Code of Canada and all Provincial Building Codes call for lumber to be grade stamped or
certified, referencing standards approved by CLSAB. Enabling building inspectors to ensure that the product on site

meets the specifications, design and/or engineering requirements.

Understanding the Grade Mark

Seven elements required on a Grade Mark

7 - Species or Species Combination

Mast common species groupings are:

* S-P-F or Spruce-Pine-Fir (8 different species)
* Hem-Fir (N) (Western Hemlock — Amabilis Fir)
= D.Fir-L (N) (Douglas Fir — Western Larch)

For a complete listing of species and species\\‘ S"p"F NLGA
combinations refer to Section 7 of the NLGA

Standard Grading Rules for Canadian Lumber KD- HT

5 - Phytosanitary Treatment
* HT - indicates the lumber meets
the international standard for heat
treatment. Often combined with
the seasoning to produce KD-HT
or S-GRN-HT

6 — Seasoning or Moisture Content (marked

on lumber under 5 inch nominal thickness)

Most common terms are:

* KD - kiln dried to a maximum moisture
content of 19%

« S-DRY — maximum moisture content of 19%
at time of surfacing

» S-GRN - moisture content greater than 19%
at the ime of surfacing

1 - Registered Trademark of

/ CLSAB Accredited Agency
v 00
A.F.p.A. ¥~ 2 - Number or name of the mill

4= 3 — Grade of the Lumber
Most common structural grades are:

* No. 2 and Stud.

Other structural grades are:
» Sel Str, No. 1 and No. 3.

4 - Grade Rule

Grade rule approved by CLSAB
and followed when grading the
lumber

Additional Grade Mark Information
on an

SPS 2 Machine Stress Rated Stamp
MSR grade value for

t 2400Fb 2 OEq— « bending strength (Fb) and

modulus of elasticity (E)
(CVSAG MSR KD-HT Can range from 1200Fb-1.2E
NLGA

to 3000Fb-2.4E.
00 S-P-F

Canadian Lumber Standards
Accreditation Board

Use of ungraded timber framing
may trigger an engineer.

FLYWHEEL

BUILDING SOLUTIONS
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Section 9.3. Materials, Systems and Equipment

9.3.2.3. Machine Stress Rated Lumber
Machine stress rated lumber shall conform to the requirements of Subsection 4.3.1.

9.3.2.4. OSB, Waferboard and Plywood Marking

1) OSB, waferboard and plywood used for roof sheathing, wall sheathing and subflooring
shall be legibly identified on the face of the material indicating

a) the manufacturer of the material,
b) b)the standard to which itis produced, and
c) c)thatthe materialis of an exterior type.

9.3.2.5. Moisture Content
1) Moisture content of lumber shall be not more than 19% at the time of installation

28



Section 9.3. Materials, Systems and Equipment

9.3.2.5. Moisture Content

1) Moisture content of lumber shall be not more than 19% at the time of
installation

The maximum moisture content permitted for lumber at the time of
installation is 19%. At this moisture level, more than half of the wood's
normal shrinkage will have occurred. Additional drying and shrinkage will

usuadlly occur before the interior vapour barriers and finishes enclose the
wood.

If lumber with a moisture content in excess of 19% is installed, moisture
may become trapped between vapour-resisting materials, and the wood
may retain excess moisture long enough to allow decay to start.

NOTE - Precautions should be taken with heating in winter months to
prevent moisture being trapped in assemblies.

29




Section 9.3. Materials, Systems and Equipment

9.3.2.9. Termite and Decay Protection
Termite and Decay Protection
3) Structural wood elements shall be pressure-treated with a preservative to resist decay,

a) where the vertical clearance between structural wood elements and the finished ground level is less
than 150 mm (see also Articles 9.23.2.2. and 9.23.2.3.), or

b) where
I) the wood elements are not protected from exposure to precipitation,
if) the configuration is conducive to moisture accumulation, and
iii) the moisture index is greater than 1.00. (See Note A-9.3.2.9.(3).)

5) Where wood is required by this Article to be treated to resist termites or decay, such treatment shall be in
accordance with Table2, Use Categories for Specific Products, Uses, and Exposures, of CAN/CSA-080.1,
“Specification of treated wood,”

There are many above ground structural wood systems where precipitation is readily trapped or drying
is slow, creating conditions conducive to decay: e.g., beams extending beyond roof decks, junctions
between deck members, and connections between balcony guards and walls.

30




Section 9.3. Materials, Systems and Equipment

9.3.2.9. Termite and Decay Protection
9.23.2.2 Protection from Decay

1) Ends of wood joists, beams and other members framing into masonry
or concrete shall be treated to prevent decay where the bottom of the

member is at or belowgrqund level, or a 12 mm air space shall be
provided at the end and sides of the member. 9.23.3.2.(2)
Therefore, take

2) Airspaces required in Sentence (1) shall not be blocked by insulation, )
vapour barriers or airtight materials. precautions for your
finished ground levels.

9.23.2.3 Protection from Dampness Also note cladding

1) Except as permitted in Sentence (2), wood framing members that are | €'€arances to protect
not pressure-treated with a wood preservative and that are againstin floor and
supported on concrete in contact with the ground or fill shall be wall assemblies

separated from the concrete by not less than 0.05 mm polyethylene
film or Type S roll roofing.

2) Dampproofing material referred to in Sentence (1) is not required
where the wood member is at least 150 mm above the ground.




Questions?

&
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9.4 Structural Requirements

That houses and small buildings have the ability to withstand the loads
imposed on them is an important Code requirement. Such buildings must be
able to withstand dead loads (their own weight and contents) and live loads
due to use and occupancy, as well as wind, snow and seismic loads.

In relation to Framing

* 9.4.1. Structural Design Requirements and Application Limitations
* 9.4.4.2 Specified Snow Loads

* 9.4.2.3. Platforms Subject to Snow and Occupancy Loads

* 4 - Part Roofs with solar panels

* Engineered Trusses & PWF

FLYWHEEL
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Section 9.4. Structural Requirements

9.4.1. Structural Design Requirements and Application Limitations
9.4.1.1. General
(See Note A-9.4.1.1. and Article 2.2.7.6. of Division C.)

1) Subject to the application limitations defined elsewhere in this Part, structural members and their
connections shall

a) conform to requirements provided elsewhere in this Part,

b) be designed according to good englneerlng practice such as that provided in CWC2014, “Engineering
Gwde for Wood Frame Construction,

c) Be designed according to Part 4 using the loads and deflection and vibration limits specified in
i) Part 9, or
i) Part 4.

2) Where floor framing is designed in accordance with Clause (1)(b) o (02 and where supporting wall
framing and fastenings, or footings are designed according to Clause (1)(a), the maximum specified live
load on the floor according to Table 4.1.5.3. shall not exceed 2.4 kPa.
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Section 9.4. Structural Requirements

Part 9 structural design (without a registered professional) are based on
uniformly distributed loads.

*Building and Plumbing Bylaw

9.4.2.
9.4.2.1.

Specified Loads

Application
(See Note A-9.4.2.1, and 9.4.2.2)

1) This Subsection applies to light-frame constructions whose wall, floor and
roof planes are generally comprised of frames of small repetitive structural members,
and where
a) the roof and wall planes are clad, sheathed or braced on at least one side,
b) the small repetitive structural members are spaced not more than
600 mm o.c.,

¢) the clear span of any structural member does not exceed 12.2 m,

d) the maximum deflection of the structural roof members conforms to
Article 9.4.3.1.,

e) the maximum total roof area, notwithstanding any separation of adjoining

buildings by firewalls, is 4 550 m?, and

f) for flat roofs, there are no significant obstructions on the roof, such as

parapet walls, spaced closer than the distance calculated by

D, =10(H, 0.85./7)

where
D, =minimum distance between obstructions, m,
H, = height of the obstruction above the roof, m,
S = ground snow load, kPa, and
v =specific weight of snow taken as 4.0 kN/m? or 0.435, + 2.2 kN/m?,
whichever is lesser.

9.

Where the dimensions of a structural component are not provided in Part 9 of the
National Building Code of Canada for use in a building within the scope of that
part, and such dimensions are to be determined on the basis of calculation,
testing or other means of evaluation, the owner shall

(1) retain the services of a designer competent to undertake such work; or

(2)  provide evidence to Show that the member size has been determined in
conformance with engineering practice accepted by the authority having
Jurisdiction where the nature or complexity of the work does not warrant
retaining the services of a professional designer.

67.

Where the site conditions, the size or complexity of a building, part of a building
or building component warrant, the authority having jurisdiction may require:

(1) appropriate plans, specifications and related documents to bear the seal
or stamp of an architect or engineer; and

(2) the work be reviewed during construction by the designer or other
competent person.
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Section 9.4. Structural Requirements - Roofs

« 9.4.2.2 - Specific Show Loads

* Whitehorse Specific snow load Snow Load, kPa,
« S=(0.45x2.0) + 0.1 150
= 1.0 kPa
S, S,
S = Cpig + 5
bSs 1 S 20 0.1
where

S = specified snow load,

Subsection 1.1.3., and

Subsection 1.1.3.

C, = basic snow load roof factor, which is 0.45 where the entire width of the roof
does not exceed 4.3 m and 0.55 for all other roofs,
S; = 1-in-50-year ground snow load in kPa, determined according to

S, = associated 1-in-50-year rain load in kPa, determined according to

a
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Section 9.4. Structural Requirements - Roofs
9.4.2.3 - Platforms Subject to Show and Occupancy Loads

1) Balconies, decks and other accessible exterior platforms intended
for an occupancy and subject to snow loads shall be designed to

carry the specified roof snow load or 1.9kPa, which ever is greater, Whitehorse Specific
where the platform, or each segregated area of the platform, serves | .,ow0ad
a single dwelling unit. (SeeNoteA-9.4.2.3.(1). S=(0.45x2.0) + 0.1
=1.0 kPa
Therefore
Note: Platforms subject to larger loads from built in planters or hot tubs 1.9 kPa controls
will need to be designed by an Engineer. Updated
A-9.4.2.3.(1) Accessible Platforms Subject to Snow and Occupancy Loads. Many platforms

are subject to both occupancy loads and snow loads. These include balconies, decks, verandas, flat roofs

over garages and carports. Where such a platform, or a segregated area of such a platform, serves a single
dwelling unit, it must be designed for the greater of either the specified snow load or an occupancy load of

1.9 kPa. Where the platform serves more than one single dwelling unit or an occupancy other than a residential
occupancy, higher occupancy loads will apply as specified in Table 4.1.5.3.

FLYWHEEL
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Section 9.4. Structural — Solar Panels (Part 4)

* Roofs with solar panels — design required for every building type.

4.1.6.16.

4.1.6.16.

Division B

Roofs with Solar Panels
(See Note A-4.1.6.16.)

1) Where solar panels are installed on a roof, the snow loads, 5, shall be
determined in accordance with Sentences (2) to (6) or with the requirements for roofs
without solar panels, whichever produces the most critical effect.

2) For the purposes of this Article, solar panels shall be classified as

a) Parallel Flush, where the panels are installed parallel to the roof surface with
their upper surface less than or equal to C,C,,S,/y above the roof surface,

b) Parallel Raised, where the panels are installed parallel to the roof surface
with their upper surface greater than C,C,,S,/y above the roof surface, or

c) Tilted, where the panels are installed at an angle to the roof surface with
their highest edge greater than C,C,,S./y above the roof surface.

3) For sloped roofs with solar panels, the snow loads, S, shall be determined in
accordance with the requirements for roofs without solar panels, except that the slope
factor, C,, shall be

a) taken as 1.0 for roof areas extending upslope from the downslope edge

of a panel or array of panels at an angle of 45° from each side edge of the
panel or array, and

b) as specified in Sentences 4.1.6.2.(5) to (7) for all other roof areas.

(See Note A-4.1.6.16.(3).)

4) For sloped roofs with Parallel Flush solar panels, the snow loads, S, shall be
determined in accordance with the requirements for roofs without solar panels, except
that

A-4.1.6.16.(4)(b) Snow Loads for a Sloped Roof with Parallel Flush Solar Panels Where
W, = W, Figure A-4.1.6.16.(4)(b) shows the snow loads for a sloped roof with Parallel Flush solar panels
where the gap width, w,, between the panels is greater than or equal to the panel width, w,.

S —' ' 25

25
S| l ' \ \ S;_+ '} Snow loads on roof

EGO2TEGA

Figure A-4.1.6.16.(4)(b)
Snow loads for a sloped roof with Parallel Flush solar panels where w, = W,

Also note uneven loading creating by
metal roof — snow brakes.

a2
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Engineered Trusses

City of Whitchorse
2121 - 2nd Avenue, Whitehorse, Yukon Y1A 1C2 Bus: (867) 667-640t Fax: (867) 668-8398

CONTRACTORS INFORMATION BULLETIN

January 20, 2025

For the inf of and design professionals:

Effective for building permit licat made after 20-Fohmary-2m engmecad truss
designs are mqum to be sealed by a Yukon reg Engi

with the 2020 National Building Code.

Background

City Building Officials enforce the requi ts of the National Building Code (NBC 2020) as
mandated by Yukon's Building Standards Act. R tk of the NBC which lead to this

requirement are as follows:

9.23.14.11. Roof Trusses
1) Wood roof shall be designed in d with good engineering
practice such as that descnbed in TPIC 2019, “Truss Design Procedures and
Specifications for Light Metal Plate Connected Wood Trusses.”

2) The joint connections used in trusses described in Sentence (1) shall be
designed in conformance with the requirements in Subsection 4.3.1. (See NBC
Note A-9.23.14,11.(2))

3) AN member bracing shall be installed as per the truss design drawings, and
continuous fateral bracing shall be adequately anchored fo the roof and ceiling
diaphragms at intervals no greater than 6.10mo.c

A-9.23.14.11.(2) Wood Roof Truss Connections. Sentence 9.23.14.11.(2)
requires that the connocmns used in wood roof trusses be designed in
conformance will tion 4.3.1. and Sent 2.2.1.2.(1) of Division C, which
applies to all of Part 4, requires that the designer be a professional engineer or
architect skilled in the work concerned. This has the effect of requiring that the
trusses themselves be designed by professional engineers or architects. Aithough
this is a departure from the usual practice in Part 9, it is appropriate, since wood
roof trusses are complex structures which depend on a number of oomponenrs

(chord members, web mombers cross-bracing, ) working to
function safely. This Toll ludes the stand 1 0f truss dosgn into
tables comprehensive enough to satisfy the variety of roof designs required by the
housing industry.

THE WILDERNESS CITY

www.whitehorse.ca

2.2.1.2. Structural Design
1) For design camed out in accordance with Part 4 of Division B, the designer
shall be a professional engineer or architect skiled in the work concemed, (See
NBC Nete A-2.2.1.2.{1)).

A-2.2.1.2.(1) Structural Design. Part 4 of Diviston B is writfen on the assumption that
struchural dasign will be camed oul by a professional who is qualkfied (o perarm such
design, Saentence 2.2.1,2.(1) is nof infended to impiy that a professional may nol also be
required in fhe application of requirements in other Parfs of the NBC.

2.2.4.2. Professional Seal and Signature of Designer 1) Structural drawings and
refaled documents submitted with the spplication fo build shall be dated and shall bear
the authorized professional seal and signature of the designer as defined in Sentance
22T1.201).

Based on the forgoing, the City requiremants will be as follows:

1) Roof and floor trusses (parallel chord trusses) plans and plans for using |-Jeists (like TJI's)
or other enginaerad framing systems are required ko be submitted in support of any pemit
application (i.e. application requiremant).

2) Roof and parallel chord truss individual designs sealed by an Yukon Engineer are
required to be submitted prior to booking a framing inspection.

3) For l-joist and other angineered framing systems, the requirements for seals will depend
on the complaxity of tha build. As such, requirements for seals will be determined and
communicated as a condition of the issuance of a building permit (i.e. determined during
the plan review process).

This has been present in many previcus MBC code cycles. This modification to past practice
will serve to ensure compliance with relevant requirements of the NBC in future.

Should you see benefit in further clarification or discussion, please lef me know and we can meet
in person.

Sincerely,

CITY OF WHITEHORSE

Richard Diamond, RBO

Supervisor Building Inspections
Land and Building Services

THE WILDERNESS CITY

warwowhitehorse.ca

CONTRACTORS INFORMATION BULLETIN

January 20, 2025
For the information of owners, coniractors and design professionals:
Effective for buiding permit applications made after 20-February-2025, enginegred truss

designs are required to be sealed by a Yukon registered Professional Engineer in accordance
with the 2020 National Buiding Code.

Truss-Bulletin_signed.pdf

FLYWHEEL
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https://www.whitehorse.ca/wp-content/uploads/2025/01/Truss-Bulletin_signed.pdf

E ngi nee red Tru Sses Floo.r anq truss layouts required a time of

application?
Sealed Truss Specs at Frame Inspection

Trusses - required an engineered sealed design
9.23.14.11. Roof Trusses

‘ 1) Wood roof trusses shall be designed in accordance with good engineering

practice such as that described in TPIC 2019, “Truss Design Procedures and
Specifications for Light Metal Plate Connected Wood Trusses.”

2) The joint connections used in trusses described in Sentence (1) shall be designed
in conformance with the requirements in Subsection 4.3.1. (See Note A-9.23.14.11.(2).)

continuous lateral bracing shall be adequately anchored to the roof and ceiling
diaphragms at intervals no greater than 6.10 m o.c.

‘ 3) All member bracing shall be installed as per the truss design drawings, and

* Trusses cannot be modified unless reviewed by the manufacturer
(Engineer) 92355  Roof Trusses

1) Roof truss members shall not be notched, drilled or otherwise weakened unless
such notching or drilling is allowed for in the design of the truss.

* Ensure all climatic data is on design layouts and address.

* Ensure sealed truss specs and layouts are on site at time of frame 7
iInspection. Ensure all bracing is completed.

FLYWHEEL




Engineered Trusses

A-9.23.14.11.(2) Wood Roof Truss Connections. Sentence 9.23.14.11.(2) requires that
the connections used in wood roof trusses be designed in conformance with Subsection 43.1. and
Sentence 2.2.1.2(1) of Division C,

. This has the effect of requiring that the trusses themselves
be designed by professional engineers or architects. Although this is a departure from the usual practice in Part
9, it is appropriate, since wood roof trusses are complex structures which depend on a number of components
(chord members, web members, cross-bracing, connectors) working together to function safely. This complexity
precludes the standardization of truss design into tables comprehensive enough to satisty the variety of roof
designs required by the housing industry.

&
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PWF Engineering

———

.i:r“[_ February 5, 2025
I <,
WHItENOKrSe 12 "o i whitchorse, Yakon YA 162 Bus: (867)667-6101 Fax: (867 665-8358 Use of Permanent Wood Foundations (PWF) is permitted for Part 9 Buildings (houses,
townhouses, small commercial buildings) as defined in the Mational Building Code (NBC) without
DOES MY PERMANENT WOOD FOUNDATION professional engineering oversight if the specific parameters are met. See Articles 9.15.1.1 and

9.15.2.4 NBC that set out the limits of Pat 9 foundations and permission to use PWF so long as

?
(PYYF) REQUIRE ENGINEERING? they comply with the CSA S406-16 Standard.

February 5, 2025

Mational Building Code of Canada 2020 is available free here:

pea of Permanent Wood Foundalions (PIVE) 1= permiiad for Part 8 Buidirgs (housas, hitps://nrc.canada.ca/en/certifications-evaluations-standards/codes-canada/codes-canada-
ownhouses, small commercial buildings) as defined in the National Building Code (NBC)) without = - - —
professional engineering oversight if the specific parameters are met. See Articles 9.15.1.1 and pu blications/natio ﬂa|—bUI|dlnﬂ-GUd e-canada-2020

9.15.2.4 NBC that set out the limits of Pat 9 foundations and permission to use PWF so long as
they comply with the CSA S406-16 Standard.

The CSA 5406-16 Standard is available here: hitps://www.csagroup.org/store/

National Building Code of Canada 2020 is available free here:

https://nrc.canada.ca/en/certifications-evaluations-standards/codes-canada/codes-canada-
publications/national-building-code-canada-2020

The CSA 5406-16 Standard is available here: hitps://www.csagroup.org/store/

In order to determine if professional oversight is required, please consider the following
questions:

* Are there small repetitive structural members (wall studs) that are spaced over 600 mm
12.2 m (NBC Article 9.4.2.1.)7

s Will there be any surcharges on the footings or foundation wall (NBC Clause
9.15.1.1(1)(b)? Surcharges can include parking areas on grade higher/lower than the
basement/crawlspace floor, other building foundations in close proximity and higher than
the proposed footing (the opposite is also possible whereby the new footing would impose
a surcharge on existing)? Note that this would not include lighter-weight items such as oil
and propane tanks.

* Will the footings be founded on disturbed (fill) soils (NBC Sentence 9.12.2.1.(1)7 Note
that the required 300 mm drainage layer is not considered as fill for the purposes of this
question.

» Are the footings located above the site-specific frost penetration depth (generally up to
3 m around residential buildings) (NBC Sentence 9.12.2.2.1(1) and Table 9.12.2.2)7

« Is the building area (largest footprint) greater than 600 sg m, and/or the building is more
than 3 stories in building height above the foundation (Clause 1.2 CSA S406-16)7

* Will the basement or crawlspace floor not have a wood sleeper floor near the bottom or
a concrete slab located at the bottom (providing lateral support of the bottom of the wall)
and/or is not laterally supported at the top (Clause 4.5.2 CSA S406-16)7

THE WILDERNESS CITY
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Part 10 - Construction and

‘V‘ Workers’ Safety and

[ J ® C \ B
Building Safety ompensation Boare
GENERAL

10.02 Duties

The prime contractor or owner of a project shall ensure that where a project involves the work of two
or more employers or their workers

(a) all employers and workers shall comply with the requirements of the Occupational Health and Safety
Regulations,

(b) a competent person shall be designated as site coordinator and coordinate the health and safety
activities and programs at the site by

i. informing the employers and workers of the hazards created and present,

ii. ensuring the hazards are addressed appropriately, and

iii. keeping readily available on site an updated copy of construction safety procedures and drawings showing
the first aid station, emergency transportation provisions and evacuation marshalling station,

(c) all employers and workers involved shall be informed of their responsibilities and duties with respect to
health and safety, and

(d) the owner, prime contractor and project manager shall be informed in advance of any undertaking likely

to create a hazard for a worker of another emﬁloxer.
—43




Safety - Framing WD S Setemans.

10.06 BUILDING STRUCTURES Yukon

10.08 Wooden trusses
(1) Wooden trusses shall be erected in accordance with the manufacturer's specifications.
(2) The manufacturer's specifications shall be kept readily available on the project site.

10.11 Fall protection

10.20 Temporary stairs on a project
10.25 LADDERS - PORTABLE

10.30 WORK PLATFORMS

10.33 SCAFFOLDS - GENERAL

10.61 HOUSEKEEPING

Daily disposal of debris
(1) Waste material and debris shall be removed at least daily, or as often as necessary to a disposal area or if

material is reusable, to a storaﬁe area.
44



Questions?
10 Minute Break
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9.17. Columns

Columns transfer beam loads down to
solid bearing. In basements, columns carry
the load directly to the footings, which
distribute the concentrated loads over a
wider area. The beam loads depend on the
type of occupancy, the size of the
supported floor or roof assembly, and the
number of floors that are carried by the
beams.

: ® ‘w88 Where is the height limit
- = found for exterior (wood)
columns in the Part 9?

9.17.1. Scope

9.17.1.1. Application
1) This Section applies to columns used to support
a) beams carrying loads from not more than 2 wood-frame floors where
i) the supported length of joists bearing on such beams does
not exceed 5 m, and
ii) the live load on any floor does not exceed 2.4 kPa (see

[able 71537,
b) beams or header joists carrying loads from not more than 2 levels of
wood-frame balconies, decks or other accessible exterior platforms, or1"
here
i) the supported length of joists bearing on such beams or
joists does not exceed 5 m

ii) the sum of the specified snow and occupancy loads
does not exceed 4.8 kPa (see Sentence 9.4.2.3.(1) for the
determination of load on platform-type constructions), and
iii) the platform serves only a single suite of residential
occupancy, or
¢) carport roofs (see Section 9.35.).

2) Columns for applications other than as described in Sentence (1) shall be
designed in accordance with Part 4.

9.17.2. General

9.17.2.1. Location *

1) Columns shall be centrally located on a footing conforming to Section 9.15.
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9.17. Columns

9.17.2.2,

Lateral Support

1) Columns shall be securely fastened to the supported member to reduce the

likelihood of lateral differential movement between the column and the supported
member. (See also Article 9.23.6.2.)

2) Except as permitted by Sentence (3), columns shall be laterally supported to
resist racking

a) directly, or

b) by connection to the supported members.
(See Note A-9.17.2.2.(2).)

3) Columns need not be provided with lateral support as described in Sentence (2),
where
a) the distance from finished ground to the underside of the joists is not more
than 600 mm, and
b) the columns support a deck with no superstructure.

Because the NBC does not provide
prescriptive criteria to describe the minimum
required lateral support, constructions are
limited to those that have demonstrated
effective performance over time and those
that are designed according to NBC Part 4.
Verandas on early 20th century homes
provide one example of constructions whose
floor and roof are typically tied to the rest of
the building to provide effective lateral
support. Large decks set on tall columns,
however, are likely to require additional
lateral support even where they are
connected to a building on one side.

Illustrated Users Guide — NBC 2020.
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9.17. Columns

9.17.4. Wood Columns

9.17.4.1. Column Sizes

1) The width or diameter of a wood column shall be not less than the width of
the supported member.

2) Except as provided in Article 9.35.4.2., columns shall be not less than 184 mm
for round columns and 140 mm by 140 mm for rectangular columns, unless calculations
are provided to show that lesser sizes are adequate.

9.17.4.2.  Materials
1) Wood columns shall be either solid, glued-laminated or built-up.

2) Built-up columns shall consist of not less than 38 mm thick full-length members
a) bolted together with not less than 9.52 mm diam bolts spaced not more

than 450 mm o.c., or
b) nailed together with not less than 76 mm nails spaced not more than

300 mm o.c.

3) Glued-laminated columns shall conform to Section 4.3.

9.17.4.3. Columns in Contact with Concrete

1) Wood columns shall be separated from concrete in contact with the ground by
0.05 mm polyethylene film or Type S roll roofing.

3 7T
e’"‘?ﬁ Rl @

« 140 % 140 mm (5 1/2x 5 1/2in.) < 184 mm (7 1/4 in.) minimum
minimum built-up woed columns diameter solid round wood
with each member at least 38 mm column

(1 1/2 in.) thick, bolted together
with 9.52 mm (3/8 in.) minimum
diameter bolts spaced at 450 mm

(18 in.) o.c. maximum or nailed 140 140 mm ——
together with 76 mm (3 in.) (5 1/2 % 5 1/2 in.) minimum
minimurm nails spaced at 300 mm solid wood column

(12 in.) o.c. maximurm

— 0.05 mm (2 mil) palyethylens ~ 0.05 mm (2 mil) polyethylene —
| film or Type S roll roofing [ film or Type S roll roofing

| between wood column and | between wood column and

5' concrete in contact with ground | concrete in contact with ground |

-
. llh__ |

EGOETE

Not requirements for

Types of wood columns | UNder ground situations.

Note to Figure 9.17.-2:
(1) See NBC Article 9.3.2.9. for termite and decay protection requirements.

Figure 9.17.-2

When a wood column is subjected to a vertical load, its resistance
to buckling will depend on its slenderness ratio (the length divided
by the least dimension).The larger the slenderness ratio, the greater
the tendency to buckle. Therefore, if a column is built up with a
series of wooden members, it will not be as strong as a one-piece
column of the same cross-section, unless the individual pieces are
joined to act in unison. Figure 9.17.2 show nails or bolts may be
used to connect individual laminations together.

Notes and Figures from Illustrated Users
Guide - NBC 2020.
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9.15.3. Layout Considerations

Case Example

Two storey house over PWF basement

House 24ft w X 40ft L

Attic Trusses — mid bearing wall/beam support
Concrete bsmt slab & footings

Footing layout with
column spacings

THO-STOREY HOUSE OVER
BASEMENT
2ud (I8 1B4mm) @ 12"0lc PINF

i
4
L
I £
3
8l
| 0 Fir Jolats
HE ] |
T E:; T Meignt of Backfl i Drap Beam v
14 - &
T ¥ T
: :
il ,E; n L
reds Ei [
z R
ShaaPlens f \“‘k iew Frost
_3\.,_. ol (PAD FTS FOR CILUMNS 5 erdtection

PE———————
Excavation sicped 1o 5
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9.15.3. Footings

Table 9.15.3.4.
Minimum Footing Sizes
Forming Part of Sentence ©.15.3.4.(1)
) Minimum Width of Strip Footings, mm Minimum Footing Area for Columns
Mo. of FI S ted
0. o Foors supporte Supporting Exterior Walls(2) Supporting Interior Walls @) Spaced 3 m o.c.,") m2

1 250 200 0.4

2 350 350 0.75

3 450 500 1.0
Motes to Table 9.15.3.4.:
1) See Sentence 9.15.3.7.(1).
2} See Sentence 9.15.3.5.(1).
3 See Sentence 9.15.3.6.(1).

9.15.3.7. Adjustments to Footing Area for Columns /

1) The footing area for column spacings other than shown in Table 9.15.3.4. shall be adjusted in proportion to the distance between columns.

9.15.3.5. 1) Adjustments to Footing Widths for Exterior Walls

1) The strip footing widths for exterior walls shown in Table 9.15.3.4. shall be increased by a) 65mmfor each storey of masonry veneer over wood-frame construction
supported by the foundation wall,

b) 130mm for each storey of masonry construction supported by the foundation wall, and
¢) 150 mm for each storey of flat insulating concrete form wall construction supported by the foundation wall.

9.15.3.6. 1) Adjustments to Footing Widths for Interior Walls

1) The minimum strip footing widths for interior loadbearing masonry walls shown in Table 9.15.3.4. shall be increased by 100 mm for each storey of masonry construction
supported by the footing.




9.15.3. Footings

9.15.3.7.Adjustments to Footing Area for Columns

This Article permits an adjustment of footing area to support
loads from interior columns. The sizes of column footings are
based on the assumptions and limitations discussed
previously (Figure9.15.-6). The maximum spacing between
columnsis assumed to be 3.0m(9ft.10in.). Where this is

exceeded, the size of the column footing in NBC Table 9.15.3.4.

must be increased accordingly.

Example 18 - Footing Sizes for Columns
In Example 16, the required column footing area is 0.75 m2 (8 ft.2) (two floors supported) when columns are spaced up

to 3.0 m (9 ft. 10 in.) apart. If the columns are to be spaced 4 m (13 f&. 1in.) apart, the reguired footing area

= % x 0.75 m?

= L0m? (11 f.%)

{i.e., 1 000 mm = 1 000 mm) (MNBC Article 9.15.3.7).

A, B = span of joists from foundation to beamn
C = spacing between columns (maximum 3.0 m (9 f. 10 in.)
for footing sizes shown in NBC Table 9.15.3.4. (column
spacing may be increased to 4.9 m (16 ft.) maximum;
check beam size and see example))

Example:

It spacing between

columns is increased by
10%, the size of footing in
NBC Table 9.15.3.4. will .~ -
therefore have tobe -~ =774,
increased by 10%. -~ ="

49m(16M) oy |
maximum
supported
span

Figure 8.15.-6
Determining footing size for columns

Notes and Figure from Illustrated
Users Guide - NBC 2020.
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9.15.3. Footings
Case Example

Table 9.15.3.4.

Minimum Footing Sizes
Forming Part of Sentence 8.15.3.4.(1)

Minimum Width of Strip Footings, mm

Minimum Footing Area for Columns

No. o Floors Supported Supporting Exterior Walls® Supporting Interior Walls(® Spaced 3m o, m?
1 250 200 04
[ 30 350 075 |
3 450 500 1.0
Notes to Table 9.15.3.4.:
(1) See Sentence 9.15.3.7.(1).

(& See Sentence 9.15.3.5.(1).
# See Sentence 9.15.3.6.(1).

Two storey house over PWF basement r—— 1
House 24ft w X 40ft L : 12 : :
Attic Trusses i ill
Concrete footings [ : :
I
Exterior Strip Footing L I
2 storeys = 350mm (14") =7 : :
| |_ i
Interior Strip Footing ‘. |
2 storeys = 350mm (14") 3 : :
; Il
[l FTs 21 It
Ftg depth (unreinforced) — T
14" - 7.5" (2x8 wall) = 6.5 ____ L} ____Jj
D = 6.5/2 = 4" minimum o g
(100mm) 1

Prelim — Foundation Plan

Table 9.15.3.4. Minimum Footing Sizes

FTG 02 - Interior column spacing (12ft) 3.65m
Supporting 2 floors (2.4kPa) (50 psf = 40 Dead 10 Live)
4.15.3.7. Adjust ¢ for Footing 2 for Col

Two Storeys supported

Table 4.15.3.4. = 0.75 sqm (& sqft)

Spacing ratio adjustment

12ft/10ft x 0.75 = 0.9 sqm (4.7 sqft) round up 10 sqft (1,440 sq in)

38x38 Proposed Fig = 1,444 sq in - OK
Depth = 16" or 12"

" POST

I Cone Slab ]

e \@w\ ar Plane - -
36"WFTG Undisturbed Bearing

&" POST

“Ghear Plane
.

Y
3p" W FTG Undisturbed Bearing

The Framing layout is tied to the

footing/column design.




Footing and Frame layout
Case Example

Rear Deck - Single level (storey)

Table 4.15.3.4. Minimum Footing Sizes
Roof deck load - (1.9kPa) (40lbs)
W77/ - Single storey = 0.4 sqm = 4 sgft (2ft x 2ft)
%ﬁ/ Edge of Deck ﬂ‘ 0 Standard spacing 3.0m (10') - Ok - 7'6" proposed
Thickness (unreinforced) = 4" (225mm)

T8 ———=

6" FOST Can this - two deck and roof

|
|
|
|
o | Shear Path be designed to Part 9?7 See
|
|
|
|
|

SL54 -9.17.1.1.(1)(b)
ETG T =9" (225mm)

24" W
24” w-6” post=18”/2=9"Depth

|| 6" POST
X" THICK

XX'W




Remember

Columns transfer beam loads down to
solid bearing. In basements, columns carry
the load directly to the footings, which
distribute the concentrated loads over a
wider area. The beam loads depend on the
type of occupancy, the size of the
supported floor or roof assembly, and the

number of floors that are carried by the
beams.

; ® w0l Where is the height limit
= found for exterior (wood)
columns in the Part 9?

9.17.1. Scope

9.17.1.1. Application
1) This Section applies to columns used to support
a) beams carrying loads from not more than 2 wood-frame floors where
i) the supported length of joists bearing on such beams does
not exceed 5m, and

ii) the live load on any floor does not exceed 2.4 kPa (see

[able 71537,
b) beams or header joists carrying loads from not more than 2 levels of
wood-frame balconies, decks or other accessible exterior platforms, or1"
here
i) the supported length of joists bearing on such beams or
joists does not exceed 5 m

ii) the sum of the specified snow and occupancy loads
does not exceed 4.8 kPa (see Sentence 9.4.2.3.(1) for the
determination of load on platform-type constructions), and
iii) the platform serves only a single suite of residential
occupancy, or

¢) carport roofs (see Section 9.35.).

2) Columns for applications other than as described in Sentence (1) shall be
designed in accordance with Part 4.

9.17.2. General

9.17.2.1. Location *

1) Columns shall be centrally located on a footing conforming to Section 9.15.

54
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9.23 Wood-Frame Construction

Platform framing is the most common wood-frame
construction method (Figure 9.23.-1). In this
method, each floor is constructed independently
of the walls and provides a working surface for the
construction and erection of the wall framing for
that storey. As a general rule, wall sections can be

tipped into place without the need for heavy N\ S| betweentne
equipment. ) the stud spaces

are filled with
insulation

Platform framing Balloon framing

=i z L
= = b
[ La| F1U R F 1 1T [ fire blocking
4 L 1
) H Al (L F T required

Once very common, balloon framing is now only
used occasionally. |t involves the use of wall
framing that extends more than one storey.

Figure 9.23.-1

Intermediate floors are then secured to the walls. Wood-frame construction methods

While platform construction automatically

provides fire blocking between floors, balloon o ihat was one malor

framing requires that designated fire blocks be fa°t°.”° switch o ptatiorm

installed in all gaps between storeys that occurat [@MN&

floor and roof intersections. FLYS\GIVHE_EL



9.23 Wood-Frame Construction

Framing without an Engineer

9.23.1. Application
Also, 4.9m (16 ft) max joist-

9.23.1.1. Limitations Supported spans.
(See Note A-9.23.1.1)

1) This 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) roof and wall planes are clad, sheathed or braced on at least one side,

b) the small repetitive structural members are spaced not more than

600 mm o.c.,

c) the constructions do not serve as foundations,
d) the specified live load on supported subfloors and floor framing does not

exceed 2.4 kIPa, and
e) the span of any structural member does not exceed 12.20 m.

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

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.

FLYWHEEL




BUILDING

Framing - Foundation Types —

Permanent Wood Foundations (PWF) - Session 03

» 9.15.2.4. Wood-Frame Foundations

1) Foundations of wood-frame construction shall conform to @gggup. oSt

a) CSA 5406, “Specification of permanent wood foundations Permanent
for housing and small buildings,” or Fotndations
b) Part 4. it g sl

buildings

(See Note A-9.15.2.4.(1).)

BE) 9.16.5.1. Wood

Wood-Frame Floors

1) Floors-on-ground constructed of wood shall conform to CSA
S406, “Specification of permanent wood foundations for ,
housing and small buildings.” e ——

CSA S406 Permanent Wood Foundations
- The Canadian Wood Council - CWC

CSA S406-16 Specification of permanent wood foundations for housing | 9.15.2.4.(1)
and small buildings 9.16.5.1.(1)
A-9.15.2.4.(1)

FLYWHEEL
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https://cwc.ca/en/how-to-build-with-wood/codes-standards/wood-standards/csa-s406-permanent-wood-foundations/
https://cwc.ca/en/how-to-build-with-wood/codes-standards/wood-standards/csa-s406-permanent-wood-foundations/

Foundation Types
Permanent Wood Foundations (PWF)

CANACIAN COMMBSION ON
BHIING AN FeE COOES

BUILDING

©00 Natsasl Buildag Code of Canada 2020
Vokume 1

Table 9.4.4.1. Allowable Bearing Pressure for Soil or

Standard loads — 1.9kPa & 1.4kPa
Fdn wall-2.4m ( ft), 3.0m ( ft)

A-9.15.2.4.(1) Preserved Wood Foundations - Design Assumptions. Tabular data and figures in
CSA 5406, “Specification of permanent wood foundations for housing and small buildings,” are based upon the
general principles provided in CSA 086, “Engineering design in wood,” with the following assumptions:
¢ soil bearing capacity: 75 kPa or more,
¢ clear spans for floors: 5 000 mm or less,
¢ floor loadings: 1.9 kPa for first floor and suspended floor, and 1.4 kPa for second storey floor,
* foundation wall heights: 2 400 mm for slab floor, 3 000 mm for suspended wood floor,
¢ top of granular layer to top of suspended wood floor: 600 mm, Rock
¢ lateral load from soil pressure: equivalent to fluid pressure of 4.7 kPa per metre of depth, oc
* ground snow load: 3 kPa, 5.0m =
¢ basic snow load coefficient: 0.6,
¢ roof loads are carried to the exterior wall,
¢ dead loads:
roof 0.50 kPa
floor 0.47 kPa
wall (with siding) 0.32 kPa
wall (with masonry veneer) 1.94 kPa
foundation wall 0.27 kPa
partitions 0.20 kPa
CSA 5406-16 Specification of permanent wood foundations for housing

and small buildings

9.15.2.4.(1)
9.16.5.1.(1)
A-9.15.2.4.(1) e @

FLYWHEEL




Figure A.1
Permanent wood foundation wall with wood sleeper, concrete slab, and suspended
wood basement floor systems, and crawl space type without a floor
(See Clause 45.2.)

Foundation Types - Framing
Permanent Wood Foundations (PWF) - CSA S406-16
Scope

1.2 buildings up to three storeys in building height
above the foundation and having a building area not
exceeding 600 sgm.

1.3. This standard provides for the optional use of
wood sleeper, poured concrete slab, and suspended

wood basement floor systems as components of the
permanent wood foundation, and for the use of
permanent wood foundations enclosing crawl spaces
(see Figures A.1 and A.7)

Fartially excavated crawl space: Unexcavated crawl space with trenched footing




() 5.11 Backfill

Pe r m a n e n t WO O d FO u n d ati O n S Native soils as permeable as the granular drainage material specified in Clause 5.10.1 may be used as

backfill material when the backfll must be drained. ANl backfll material placed within 600 mm (24 in) of

. the foundation walls shall be free of deleterious debris, frozen clumps, and boulders larger than
Beneflts Of PWF 150 mm (6 n) in diameter,
. . Note: See also Clause I,
* Cold weather application
. . 16.6 Problem soils

o Tra d e C e n t r | C —_— fra m | n g The backfill and drainage system shall be designed by a qualified engineer when the foundation is to be

installed in a soil having a high volume change potential or where soils susceptible to frost heave are
resent around unheated portions of foundation walls.

* Lower cost over concrete ” “

16.7 Site grading

Backfill shall be placed such that the final grade after the fill settles shall fall away from the walls at a
minimum slope of 1in 12 (see Figure A4).

Challenges

* Backfilling — specific materials

* Framing — Part 9 (ledgers)

* Wall height limitations (w/out Eng)

Figure A.17
Exterior foundation wall and interior loadbearing foundation wall with suspended
wood floor
(See Clauses 10.1, 10.6, and 13.7.2))




Permanent Wood Foundations

* Framing —Part 9 (ledgers) As there a no ledger details within

Part 9, an Engineeris required to

Figure A.17 design this assembly.
Exterior foundation wall and interior loadbearing foundation wall with suspended
wood floor
(See Clauses 10.1, 10.6, and 13.7.2.)

An alternative would be the use of a
Floor joists ribbon board with the joist directly
el secured to the studs.

Phywood exterior sheathing

Phywood cover plate
Slope away from wall

Figure from Illustrated Users
Guide - NBC 2020.

Fire-blocking to

floor joists nailed
to sides of studs

review Session 04

Moisture barrier

i\ S

N

Backfill Fire-stopping and

nailer for baseboard
Iy Interior

Ledger wall stud
Subfloor .

Wood footing

Floor joist

Bottom wall plate

Granular | N | Wood footing
drainage layer e

19 mm = 89 mm {1 in. x 4 in.)

e = = _ri' .:-‘_ g minimum ribbon board let into stud
Undisturbed soil e FoR RE I EQDISOEC
Figure 9.23.-13
. Support of floor joists on ribbon boards
Figure from CSA S406-16

FLYWHEEL

BUILDIQ? SOLUTIONS




9.23 - Framing - PWF- S406

Note the following framing details to tie into the
conventional framing of Part 9.23.

$406-16
CSA (reaffirmed 2021)
GROUP™

Specification of permanent wood
foundations for housing and small
buildings

Figure A.21

Typical end wall connections to first storey floor systems
(See Clauses 9.43,10.4.3,123.1.1 and 12.3.2)

Full depth blocking
Fi 38x 89 mm (2 x 4 in)
B
t |—— Floor joist
Framing strap
—
e
-
-
ey

— —

a) End wall

b) Alternate

Floor joist

Blocking

Figure A.20

Typical side wall connections to first storey floor systems

(See Clauses 9.4.3,10.4.3, and 12.2.1.2.)

a) Side wall with floor joist b) Alternate
Header
[is. L. T Header
e W e I jo
I+ — Floor joist
L §
Framing strap nailed \_
- I Joist hanger
::l' (3in) nails =

Figure A.24
Stairwell framing within 1800 mm (72 in) of end wall
(See Clauses 12.4.1 and 12.4.4))

Stairwell beam

Blocking (required when

,_:’EE:—"'I D
. ]
backfill > 1.5 m (5 ft)) ﬁ
e o I Stairwell beam Stairwell
L Foundation
Fr— end wall

——l—lﬂ— < 1800 mm (72 in)

Stairwell — parallel to exterior end wall

Blocking

Figures from CSA S406-16

&

FLYWHEEL
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$406-16
CSA (reaffirmed 2021)
GROUP”

9 ) 2 3 - F ra m i n g — PW F - S4 O 6 Samiaias o st

buildings

4.5 Structural integrity

4.5.1

Walls shall be aligned, plumbed, and squared before they are nailed permanently in place. When
required, shear walls shall comply with Clause 9.4.4 or 10.4.4, as appropriate.

4.5.2

To resist inward pressures, exterior foundation walls shall be braced laterally by the floor system at the e

top of the wall, and at the bottom (see Figure A.1) by Additional reinforcement at interior corner locations
a) a concrete slab floor; (See Clause 4.5.6.)

b) a suspended wood floor;

c) awood sleeper floor;

d) bracing in the case of a crawl space foundation, as specified in Clause 11.2; or
e) other construction methods, in accordance with Clause 4.2.

4.5.3

Single top plates may be used where the floor joists or floor trusses are not offset more than 50 mm

(2 in) to one side of foundation studs. loints in single top plates shall be located over studs and shall be
tied with at least 75 x 150 x 0.9 mm thick (3 x & in x 240 ga) galvanized steel straps, conforming to
ASTM AG653/A653M, nailed to each plate with at least three 63 mm (2-1/2 in) nails. Single top plates
shall not be used over openings (see Figure A.12).

Mote: Single top plates are not permitted in high seismic locations, as specified in Clause 13.3.3.

4.5.4

Except where a single top plate is permitted in Clause 4.5.3, a second top plate shall be nailed to the
top plate of the wall sections with end joints offset a minimum of two stud spaces from the end joints
of the lower top plate.

51.mm (2 in) nails

Caulked joint covered
with corner cap

Filler blocking

4.5.5

Minimum fastening reguirements shall be as specified in this Standard or in Part 9 of the appropriate ) ) =

building l__.DdE, whichever is the more restrictive. I;:::: Image from Permanent Wood Foundations — The lllustrated Practical Applications Manual by Gary J
4.5.6 Notes and Figure from CSA
Additional fastening and structural reinforcement shall be provided at interior corner locations to resist S406-16

inward soil pressure and prevent perpendicular walls from being forced apart (see Figure A.2).

FLYWHEEL




9.23 Wood-Frame Construction

9.23.2.4.Connections to Preservative-Treated Wood

9.23.2.4. Connections to Preservative-Treated Wood

1) Except as provided in Sentence (3), connectors in contact with
preservative-treated wood shall be made of

a) hot-dipped, zinc-coated galvanized steel with a coating weight not less than
Z550 conforming to ASTM A653/A653M, “Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed)
by the Hot-Dip Process,” _

b) a material that provides an equivalent level of corrosion protection to that
provided by the material described in Clause (a), or

c) stainless steel.

2) Fasteners used to attach the connectors referred to in Sentence (1) shall be
made of
a) galvanized steel coated with zinc in accordance with ASTM A153/A153M,
“Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel
Hardware,” or
b} a material that provides an equivalent level of performance and is
compatible with the connector.

3) Connectors and fasteners that are in contact with wood that has been treated
with a disodium octaborate tetrahydrate (SBX (DOT)) or zinc borate preservative and

is installed in a dry interior environment are permitted to be made of uncoated carbon @

steel. (See Note A-9.23.2.4.(3).)

FLYWHEEL




9.23 Wood-Frame Construction

9.23.3. Fasteners and Connectors

9.23.3.1.Standards for Nails and Screws
1) Except as provided in Sentence (2) and unless
otherwise indicated, nails specified in this Section Table 923,31
shall be common steel wire nails or common spiral - Diameter of Nl
. . Forming Part of Sentence 9.23.3.1.(2
nails conforming to

a) ASTM F1667, “Standard Specification for Driven Minimum Length of Nais, mm Miimum Diameter of Nais, mm
Fasteners: Nails, Spikes, and Staples,” or 57 287

b) b) CSAB111, “Wire Nails, Spikes and Staples.” i 1%

2) Nails used to comply with Table 9.23.3.4. shall have a i 366

diameter not less than that stated in Table 9.23.3.1. (See B 366

Note A-9.23.3.1.(2).) 101 or greater 488

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).)

The use of Screws are only outlined for sheathing and sub-flooring.

FLY%WHEEL
 —————————————— BUILDI UTION



9.23 Wood-Frame Construction

Framing without an Engineer

9.23.4.

9.23.4.1.

Maximum Spans

Application

1) Spans provided in this Subsection for joists, beams and lintels supporting floors

shall apply only where
a) the floors serve residential areas as described in Table 4.1.5.3,, or
b) the uniformly distributed live load on the floors does not exceed that

specified for residential areas as described in Table 4.1.5.3.

2) Spans for joists, beams and lintels supporting floors shall be determined
according to Subsection 4.1.3. where the supported floors

a) serve other than residential areas, or

b) support a uniform live load in excess of that specified for residential areas.

Canadian  Conseil ,
Wood canadien
Council du bois

The Span Book

&

FLYWHEEL
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9.23 Wood-Frame Construction

Framing without an Engineer

Span Tables

Table 9.23.4.2.-A
Maximum Spans for Floor Joists - General Cases!
Forming Part of Sentences 9.3.2.8.(1), 9.23.4.2,(1) and (2), 9.23.4.4.01) and 8.23.9.4.(1) to (3)

9.23.4.2. Spans for Joists, Rafters and Beams Masimum Span, m

Commercial Grade Joist Size. mm With Strapping™ With Bridging With Strapping®! and Bridging

(SEE NmE ﬁl‘g.zg.f’r.z.}l Designation ' Joist Spacing, mm Joist Spacing, mm Joist Spacing, mm
300 400 &00 300 400 G600 300 400 600
3B« BY 213 1.97 173 218 ] 173 219 1.99 1.73
1) Except as required in Sentence (2) and Article 9.23.14.10, spans for wood joists . e o Il Il Bl el Il el Bl
and rafters shall conform to the spans shown in Span Tables 9.234.2-A t0 9.23.4.2.-G R P a57 | 34| ana| 4o | 457 | am | sos| e | as
i : & m i ® . 1 - . X 485 5.668 528 4,82
for the uniform [ive loads shown in the Tables. (See Article 9.4.2.2.) e N IET REET NI R RETm R e B R
3B =140 3.09 2,3 262 329 299 252 3.29 2499 262
. L. . DDugIal_s Fir = Mo.1and Mo, 2 | 38x 184 an 353 3.36 4.00 3Te 344 419 KE:Ni] 344
2) Spans for floor joists that are not selected from Span Tables 9.23.4.2.-A Larh fnctices sb2s | 4% | ats | ass | eco | 43 | 4n | 44| 451 420
and 9.23.4.2-B and that are required to be designed for the same loading conditions, e P R BTN BT 8 R B By F S e Ty Bk

3B 140 278 24 187 278 241 197 278 241 197

shall not exceed the design requirements for uniform loading and vibration criteria. s SV N I A Al st A Il I B
(SEE Maote ﬁ-g?_}qz‘:zn 36 % 235 414 | a8 | 280 | 414 | 358 | 290 | 414 | 358 | 28

3B « 286 480 4.16 3.39 4 B0 416 339 480 416 333

Construction 36 x 89 1.90 1.77 1.61 203 1.84 1.61 203 1.84 1.61

3) Spans for built-up wood and glued-laminated timber floor beams shall conform Sundard | 3689 tar | te3 | 1av | ves | tes| 13 ] e8| tes| 13

) . . ) 36 x B9 2.08 1.93 1.7 216 1.96 1.7 218 1.96 1.7

to the spans in Span Tables 9.23.4.2-H to 9.23.4.2-K. (See Article 9.4.2.2) - Bx140 ate | a0s | 260 | a% | 38 | 260 | 239 | 308 | 269
Structural 3B« 184 382 364 346 412 387 354 43 402 354

i . ) . 3B« 235 4.50 428 4.08 4 B0 4.51 423 408 464 433

4) Spans for roof ridge beams shall conform to the spans in Span Table 9.23.4.2.-L v | S| 4| s | sk | s Al s | sa | e
for the uniform snow load shown. (See Articles 9.4.2.2. and 9.23.148.) . 38140 sos | 201 | 2e | w29 | 208 | 262 | 329 | 2w | 262
ii:cﬂlgcs i Mo. 1 and Mo. 2 | 38184 371 | 353 | 336 | 400 | 376 | 344 | 419 | 300 | 344

Wesiemn 3B« 235 438 416 396 4 66 438 411 484 451 4.20

E;F;‘m‘ ;}i'r‘]d 36 x 286 499 | 475 | 452 | 8526 | 494 | 485 | 543 | 506 | 472

36 x B9 1.90 1.77 1.61 203 1.84 161 203 1.84 1.61

36 x 140 299 278 243 3.19 290 243 319 2490 243

Mo, 3 3B x 184 360 3.42 285 .88 361 295 4.08 a.61 295

3B =235 4,24 403 361 451 424 361 4,68 437 3.61

3B = 286 4,84 460 4.18 5.10 4749 419 526 4.90 418

Construction 36 x B0 1.90 177 1.61 203 184 161 203 1.84 1.61

e — ©5




9.23 Wood-Frame Construction :

Can also use the Cdn Wood Council Span Book

5. Spans

The maximgm span is the clear distance between
supports. Spans in the tables are given in terms of
horizontal projection as follows:

. For’ horlzontal.pieces such as floor and ceiling joists, the
hgnzontal Projection is the clear length of the piece (see
Fig. 1).

For' sloping pieces such as roof rafters, the horizontal
projection is the distance measured parallel to the ground
(see Fig. 2).

Table G provides a quick method for converting
horizontal distance to sloping distance, and vice versa.
The overall rafter length however depends on the length of
the overhang. (The conversion factor is also shown at the
bottom of the rafter tables for convenience.)

| horizontal
raftel

joist span e

Figure 1 Figure 2

6. Supported Length

The supported length is used to determine the loads
on a beam or lintel. Spans for beams and lintels are based
on the following assumptions about supported length:

+ For floor beams in Tables 5 and 6, and for exterior
deck beams in Table 10, the supported length is half
the sum of the joist spans on both sides of the beam as
shown in the diagram below. The supported length is
assumed to be approximately the same on every floor

[ span 1 ° span 2 .
L]
floor joist
{ .‘
L . beam
& (span 1)/ 2—e&— (span 2)/2—* .
wall
° supported length °

+ For built-up lintels supporting roof loads in Tables 7
and 8, the supported length is half the span of the roof
truss or rafter pair plus the length of the overhang as
shown in the diagram below.

lintel
* span (lruss or rafter pair) °

overhang ¢ ¢ span/2 .

. supported length .

(assumed overhang = 600 mm or 2 feet)

Types

Joist Spans

Roof Joists

* Rafter Spans
Roof Rafters
* Truss Spans
* Beams

* Lintels

SIMM Conseil ,

lood
Council

du bois

The Span Book

e DeckJoists & Beams

9.4.2.

9.4.2.1.

1)
a)
b)

<)
d)

€)
)

Specified Loads

Application
(See Note A-94.2.1.and 9.4.2.2)

This Subsection applies to light-frame constructions whose wall, floor and

roof planes are generally comprised of frames of small repetitive structural members,
and where

the roof and wall planes are clad, sheathed or braced on at least one side,
the small repetitive structural members are spaced not more than

600 mm o.c.,

the clear span of any structural member does not exceed 12.2 m,

the maximum deflection of the structural roof members conforms to
Article 9.4.3.1.,

the maximum total roof area, notwithstanding any separation of adjoining
buildings by firewalls, is 4 550 m?, and

for flat roofs, there are no significant obstructions on the roof, such as
parapet walls, spaced closer than the distance calculated by

D, =10(H, 0.85,/7)

where
D, =minimum distance between obstructions, m,
H, =height of the obstruction above the roof, m,
S, = ground snow load, kI"a, and
v = specific weight of snow taken as 4.0 kN/m? or 0.435, + 2.2 kN/m3,
whichever is lesser.

Figures from CWC 2020 Span
Book - 2020 Edition




9.23 Wood-Frame Construction

Spans

5. Spans

The maximgm span is the clear distance between
supports. Spans in the tables are given in terms of
horizontal projection as follows:

. For’ horlzontal.pieces such as floor and ceiling joists, the
hgnzontal Projection is the clear length of the piece (see
Fig. 1).

For' sloping pieces such as roof rafters, the horizontal
projection is the distance measured parallel to the ground
(see Fig. 2).

Table G provides a quick method for converting
horizontal distance to sloping distance, and vice versa.
The overall rafter length however depends on the length of
the overhang. (The conversion factor is also shown at the
bottom of the rafter tables for convenience.)

horizontal
raftel

joist span

Figure 2
Figure 1 L

21

6. Supported Length

The supported length is used to determine the loads
on a beam or lintel. Spans for beams and lintels are based
on the following assumptions about supported length:

+ For floor beams in Tables 5 and 6, and for exterior
deck beams in Table 10, the supported length is half
the sum of the joist spans on both sides of the beam as
shown in the diagram below. The supported length is
assumed to be approximately the same on every floor

° span 1 ° span 2 .
L]
of
{ .A
Ly bear
& (span 1)/ 2—e&— (span 2)/2—* °
wall
° supported length °

+ For built-up lintels supporting roof loads in Tables 7
and 8, the supported length is half the span of the roof
truss or rafter pair plus the length of the overhang as
shown in the diagram below.

lintel
. span (lruss or rafter pair) °

overhang ¢ ¢ span/2 .
Ll supported length .

(assumed overhang = 600 mm or 2 feet)

23

Span

n

A

Supp

orted length

THWO-5TOREY HOUSE OVER
BASEMENT
x5 (38x184mm) @ 12"0fc FINF

Stpported terigth

i
is

MR

| =
]
I

|0 I aists 11 |
- [ ieight of Backsll ozpfore

1 § JoistSpan 3
b3 s p3
m ‘,3 -

° <

a5 F

r‘hl: FT& FOR COLUMHS

iew Frost
Protection

Figures from CWC 2020 Span

Book -2020 Edition
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Floor Joist Selection

Span Book has multiple bracing options
Strapping, Bridging, Bridging and Strapping, etc

Span

[

A

- Supported length
Floor JO"“ THWO-5TORETY HOUSE OVER

E‘;EEMEHT

% SS 912 94 85 | 1192 115 1090 142 135 129 161 154 147 3 B )
NoiNo2 97 811 82 | 117 110 106 | 138 130 124 157 1410 141 I
No3 04 88 71 | 115 1010 98 | 135 120 1110 154 147 139

|
¥ S8 107 98 85 129 1112 114 150 142 134 171 161 152
No.iNo2 103 94 82 124 17 109 | 146 138 1211 167 157 148
No3 11 92 71 124 115 98 143 135 1110 163 154 138 -

ell
Flfrg AEUFE]

% SS 108 98 85 133 127 14 157 1410 142 17-10 1611 161
No.iMNo2 104 94 82 12440 122 109 151 44 138 172 185 157
No3 101 92 71 127 110 98 “$10 141 110 1610 161 138

e — |

H\ iew Frost
F%tedcﬂ
X S 108 98 85 1312 129 14 167 157 W2 1611 17-10 169 '

No.iNo2 104 94 82 135 124 109 %1 151 139 184 173 183
Nod 101 92 711 133 110 98 159 W86 M0 1712 1610 139
Chart from CWC 2020 Span

Book — 2020 Edition FLYWHEEL

|0 I aists 11 |

ieight of Backsll

Joist Span
(11 ft)

in
3
AhAd ?X‘

Erersity { Dead] Loads 15
3

k3
=]
2
[
El
o
E
z
=




Basement Beam Selection
12’Supported Length

Span

Supported length
Built-Up Floor Beams Supporting 2 Floors in a House TIO.STOREY HOUSE OVER
rts) (S&x‘lgjririréN:—Q“oic FiNF
| [
e Stpporteatength
i (12 ft)
D.Firl S5 8 1§ P XTRE LT 133 154 BN i
10 as 1N 121 111 135 154 i:
= 72 [ . 010 126 191 | i
“ u “2 “'2 ‘0'0 "'7 ’:.‘" h|5=I'JsI.:t: H |
16 "‘ “ m “ ‘o“o ,2" [ 3 iy of Backfill ‘u - Pl oo
13 748 PRI X7) 810 163 118 2 ; JoistSpah 3
J | » 7 M %4 85 88 1090 3 i (1”% 2
Wiz 8 811 13 114 04 I 14 - T —
1‘0 7 '2 R !N Nl m "- ' E \k iew Frost
2 3 55 3% 55 39 o1 | o soRcoms Y Prdecton
) 59 127 T ) 0 90 101 R
% 84 KR 74 85 25 = E—
1% 541 60 18 (S I XTE T 24
2 58 &5 73 &6 8

Chart from CWC 2020 Span
Book — 2020 Edition
O o b




1.9kPa = 39.7 psf

Table 4.15.3.4. Minimum Footing Sizes
Beam Span 7ft Roof deck load - (1.9kPa) (40lbs)
> Single storey = 0.4 sqm = 4 sqgft (2t x 2ft)
kR %;%-Eag_e ofDeck T Hf Standard spacing 3.0m (10") - Ok - 7'6" proposed

Not PreSSU re Treated I I} Thickness (unreinforced) = 9" (225mm)
| |
| i
A [}
‘ DL ______ |} Shear Path
Joist Span Supported length |
(8 ft) FTG T = 9" (225mm)

(4ft)

24" W

Pressure
Treated

Chart from CWC 2020 Span
Book — 2020 Edition
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Beam Span 7ft Table 49.15.3.4. Minimum Footing Sizes
< T Roof deck load - (1.9kFa) (40lbs)
L Single storey = 0.4 sqm = 4 sqgft (2ft x 2ft)
A %W- Edge of Deck 4 Tl Standard spacing 3.0m (10') - Ok - 1'¢" proposed
! Thickness (unreinforced) = 9" (225mm)

v

R i -1 Shear Path
Joist Span Supported length

|
(8 ft) (4ft) : ETG T = 9" (225mm)
I 24" N

FUPPP D P

Chart from CWC 2020 Span
Book — 2020 Edition
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Deck and Balcony Design

BOABC Lunch and Learn

March 2022

Go to Lunch & Learn Webinars — BOABC

Preventing Failures (100’s documented across North America

B® Microsoft Bing deck failures S =) kkunka@boabc.org 2 200

ALL WORK IMAGES VIDEOS MAPS NEWS SHOPPING SafeSearch: Moderate ~ Page titles: Auto ~

s Y ™
@ o) @ 2 ) @

5 Failed ) (£

Decks// A\

Failing ) /4 g
Decks ) A O

custom )\ /g , Hot Tub \' ‘/' Deck l/ Half 00vered\‘l (4B
Decks / k y Deck Fails / \¥ Ledger/ \ Deck 157 K

s

o

Deck collapse in G|
atleast2 ...

Two injured as lodge’s deck collapses What Causes a Deck to Collapse? - When
during group photo ... an Owner is Liable ...

Rot Causes Deck Failure | Professional
Deck Builder ...

Deck Collapse in Northel

Investigation underway into cause of Montana Another deck collapse Deck collapse in Waves sends three to the
deck collapse ... - Engineer... hospital - The ...

At least 21 injured when deck collapses at home in ...

FLYWHEEL
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https://boabc.org/lunch-learn-webinars/

Deck and Balcony Design

SPECIFY PROPOSED
. . GRaspaBLE ;
MAX, 2 112" CROSS SECTION
Ensure a detailed ExampleofDec/Sair Detis and lan Recuirements
. "
design layout for o
4" A
M M - SPECIFY PROPOSED GUARD HEIGHT: i Lo i it
iR T ’ — TO TOP OF GUARD AT STAIRS!
. ! £ MINIMUM 38 1/2°
° 47" [FOR DECK ELEVATION oy MAIOMUM A
> §-0" ABOVE GRADE) (SEE BOBC 9.8.8.3)
36" (FOR DECK ELEVATION * SPECIFY g \
4 MAX. (SEE BCBC 0.88.5(1 UP TO §-0* ABOVE GRADE) PROPOSED \
i L 851 "\. (SEE BCBC 0.8.8.3) “RUN"
r MIN. 10" SPECIFY
| ™ PrOPOSED
HANDRAIL HEIGHT
AT BTAIRS:
+BPECIFY FLASHING DETAIL- SPECIFY PROPOSED HANDRAIL: = IMIN. 34°
MUST BE NOTED IN MUST BE GRASPABLE AND HAVE A0 MAX. 51,
. LARGE SCALE DRAWING q A MAXIMUM CROSS-SECTION MEASLIREN
R efe r to S l.l d e 9 0 - s‘llizllln—:lvlwlll_ Tlrlllsnpmﬁ / | \FY PROPOS MEASUREMENT OF 2 1/2° gmws u.;m"'i
Il GUARD HEIGHT (2x4's ARE NOT DEEMED GRASPABLE) SPECIFY PROPOSED
. . . — i @ STARS: SEE DETAIL THIS PAGE Rt hedindl
cantilevered joists - X e ' S o
o D ol SPECIFY PROPOSED GUARD!
"I \ HANDRAIL DETAILS AT STAIKS: ~ } = T SPECIFY
JHET SEE DETAIL THIS PAGE SEE DETAILS THIS PAGE NOZING
ANDBCEC 887 & 8RR 312 MIN, (13
HANGERS
snzcmé p;oggﬁ (SEE BCBC .8.04)
v MOSING @
SPECIFY MDT:NOSBEJO,MM; MAX, 1°
PROPOSED ¥
ERCPa WIN. 3 PLY BEAMS
SPECIFY PROPOSED o 4 /
— s oo | 'SEE BCBCTABLE §.84.2 -
COLUMN SiZE: MIN. 1 1/2% x 9 114°
i (SEE BCBC 8.8.9.4) ——— SPECIFY PROPOSED
NEWEL POSTS
(BEE BCBC 8.174.1) o METALFLASHIN-
4 GALVANIZED MIN §% SLOPE w/ END DAMS
SRACE. !;_ POST SADDLE RAIN SCREEN CAVITY
E - . ROOF DECK MEMBRANE
SPECIFY PROPOSED | Il fm—— SPECIFY PROPOSED PiERS: CONCRETE FAD Jnm N\ OROPEN DECKING
EXCAVATION DEFTH: WIN, BB SQUARE OR LANDING 3
MIN. 18° AND TO L 10" @ ROUND [
FIRM NATIVE BEARING [, 7] COMCRETE PIER
P —J\ (SEE BCBC8.17.6.2) \ TR OF EER ROEERG S -
POSE FELT OR ROOFING MATERIAL Fi JOIST @ HOUSE
e BETWEEN BOTTOM OF STRINGER L
MIN, 24248 PAD AND PAD (SEE BCBC 0.89.3)
v FOOTING SIZE (SEE |]
Footing depths to meet WH requirements ~

FLYWHEEL
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Deck and Balcony Design

Slope Instability and Footings — 9.4

Increasing failures
related to
post/column
rotation.

‘ ' Caused by poor

backfill stability on

! sloped lots. Some
% suggestions to tie

deck footing back

¥4 to main house

foundations

Images from Fine

Homebuilding magazine.

a

FLYWHEEL

BUILDING SOLUTIONS




Deck and Balcony Design

Deck

YO0 OO

Loads

Fine Homebuilding - How deck load
capacity works (US Codes — note potential
issues)

TOP 3 weakest points??

Spot the non-compliant BCBC details

Images from Fine Homebuilding
magazine.

Lateral load failures most
common with inadequate
ledger attachments to
building.

Not of lot of support when

you really look at it. @

FLYWHEEL
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o Jadaod

Spacing
IS 1mm MIN »

e Through bolts
Simm MIN or lag screws

v

Decks and Balconies
Refer to BC Housings

41mm MIN
127mm MAX

™ 19men MIN
=

Double up fasteners on ends

Fastener Spacing for Deck Ledger {millimeter)

Il-l- tr t i ist Span (m) <182 a4 305 427 4
ILLUSTRATED GUIDE ustrated Guilde | kit il el T [ Ml e
_ BUIldIng Safe Connection Detaals On-center Spacing of Fasteners

1 3men diameter lag screw with 12mm MAX 762 S84 AS7 381 330

ildi 279
For Building Safe and Durable and Durable sheathing
w00d DECkS and Balconies 1 3mm diameter bolt with 12mm MAX sheathing 514 Q314 564 737 610 533

WO O d D e C kS a n d _I’:Enl‘j"""’;‘“"-‘ 5(‘}'1\1\'\\;:’" ,.i.? mm MAX sheathang 914 Q14 737 610
Balconies

This guide Is for residential construction professionals to assist in
building safe, durable wood deck and balcony structures for single
and multi-family wood-frame homes in British Columbia.

ﬁ BC HOUSING

BRITISH
COLUMBIA

FLYWHEEL
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https://www.bchousing.org/publications/IG-Building-Safe-Durable-Decks-Balconies.pdf
https://www.bchousing.org/publications/IG-Building-Safe-Durable-Decks-Balconies.pdf
https://www.bchousing.org/publications/IG-Building-Safe-Durable-Decks-Balconies.pdf
https://www.bchousing.org/publications/IG-Building-Safe-Durable-Decks-Balconies.pdf
https://www.bchousing.org/publications/IG-Building-Safe-Durable-Decks-Balconies.pdf

9.23.5 Ledgers

No ledger outline other than
ICF in the code

Spacing Through bolts
Simm MIN or lag screws

I51mm MIN

41mm MIN
127mm MAX

19men MIN

Double up fasteners on ends

Fastener Spacing for Deck Ledger {millimeter)
Joist Span (m) <182 244 305 3.66 427 488
Connection Detals

On-center Spacing of Fasteners

13memn diameter lag screw with 12mm MAX 762 584 AS7 381 330 279
sheathing

13mm diameter bolt with 12mm MAX sheathing 514 934 864 737 610 533

1 3mm diameter bolt with 12mm MAX sheathing gia Q4 737 610 533
and 13mm stacked washers’

If aledger attachment is used, an adequate water management strategy must be developed to reduce
the potential for periods of extended wetting as poor detailing at the ledger connection is a common
cause of failure in this deck/balcony type. While BCBC does not provide comprehensive guidance
on ledger fastening patterns, Section R507.Z° of the International Residential Code (IRC), the model
building code adopted throughout most of the United States, has requirements for both fastener
selection and placement.

Best practices dictates that lag bolts or through bolts with washers be used to secure the ledger to the
appropriate backing within the building structure. Fasteners should be 13mm (0.5") in diameter and
must fully penetrate through the ledger and rim joist. A gap of 13mm (0.5") is structurally allowable
between the ledger and wall and is recommended for open decks to provide space for drainage and
drying to occur. In order to ensure a robust connection to the building and sufficient support for the
deck structure, fasteners should be installed in a staggered fashion at a spacing corresponding to
the joist span. The table and corresponding figure below provide guidance on fastener spacing and
placement at the ledger.

Does it matter what rim joist material it is attaching to??

&

FLYWHEEL

BUILDIS@ SOLUTIONS




o ® ® Holes must be ; [
located not less than et e scr e -~ =2 = == -
9'2305 NOtChlng and Drllllng 50 mm (2in.) from  JESECRRRRRRA NI depth of member, D
the edges of member, ¥ ]
unless the depth of | e |
member is increased — Diameter of holes must

Standard framing by size of hole. not exceed 1/4 D

. . . Member Size Maximum Hole Diameter
Typical failure item at frame P R ———
iInspection. Work with your trades to mii} méi
avoid damage and correct before 3286 mm (2 12in) | 71mm (2 34in)

Inspection. faming members
E ngl neerl ng com ponents Motches must be located on top of
member within 1/2 D from edge of

Please ensure you do not notch or copocttasng- -,/ oo

drill into engineered components e e et o
(floor joists, beams, etc) without first WE o

reading the manufactures ) i
Instructions or contacting them. =1

e n i n e e ri n Member Size Maximum Distance Maximum Depth of
from Edge of Bearing MNaotch
38 « B9 mm (2 x4 in.) 44 mm (1 3/4in.) 30 mm (1 1/8 in.)
38« 140 mm (2 = 6 in.) 7O mm (2 3/4in.) 46 mm (1 3/4 in.)
38 x 184 mm (2 % 8 in.) 92 mm (3 5/8in.) 61 mm (2 38 in.)
38 % 235 mm (2 = 10in.) 17 mm (4 58 in.) 78 mm (3 in.)
. 38 x 286 2x12in. 143 5 5/8 in. o5 334 in.
Figures from Illustrated Users " mm (2 x 121in.) mm { in) mm | in.)

Guide —NBC 2020.

Maotching of framing

. members 81 comum




9.23.5 Notching and Drilling

9.23.5.3. Wall Studs 9.23.5.4. Top Plates
This Article limits the size of holes and notches permitted in wall framing members. Wall studs can be notched Top plates can be notched and drilled provided that the undamaged width of the top plate is not less than
and drilled within established limits as shown in Figure 9.23.-7. No more than one third of the depth of the stud 50 mm (2 in.). Reinforcing the top plate can allow larger notches and holes to be used where necessary, as

can be drilled or notched if the stud is loadbearing. At least 40 mm (1 5/8 in.) of stud must remain undamaged
if the stud is non-loadbearing. Larger notches and holes are possible if the stud is suitably reinforced.

shown in Figure 9.23.-8.

Loadbearing Non-loadbearing

75 mm (3 in.) stack vent ————
[ depth of stud, D

3Bx89mm(2x4in) —
members used as
reinfarcing

notch

top plate

1

1
2/3 D minimum  [< > 40 mm (1 5/8 in.)
if stud is T minimum if stud is
loadbearing non-loadbearing

drilled hole

A+B=2/3D A+Bz40mm
if stud is (15/8in.) if stud is A
loadbearing non-loadbearing

38 » B9 mm (2 x 4 in.) studs I

EGDOMDC
EGO0ISTC

Figure 9.23.-8

Figure 9.23.-7 i .
Reinforcing top plates

Notching and drilling of wall studs

Figures from Illustrated Users
Guide - NBC 2020.
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9.23.6.1. Anchorage (ICF)

9.23.6. Anchorage

9.23.6.1. Anchorage of Building Frames

1) Except as required by Sentence 9.23.6.3.(1), building frames shall be anchored to

2) Except as provided in Sentences (3) to (6), anchorage shall be provided by

a) embedding the ends of the first floor joists in concrete, or

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.

Required in
Whitehorse

3) For buildings with 2 or more floors supported by frame walls that are in areas
where the seismic spectral acceleration,
hourly wind pressure (HWJ) is equal to or greater than 0.80 kPa but not greater than
1.20 kPa, anchorage shall be provided by fastening the sill plate to the foundation with
not less than two anchor bolts per braced wall panel, where all anchor bolts used are

a) not less than 15.9 mm in diameter, located within 0.5 m of the end of the

undation, and spaced not more than 2.4 m o.c, or
b) not less than 12.7 mm in diameter, located within 0.5 m of the end of the
foundation, and spaced not more than 1.7 m o.c.

5) Anchor bolts referred to in Sentences (2) to (4) shall be AddI’Flonal requirements not

a) fastened to the sill plate with nuts and washers, required under 2020 NBC.

b) embedded not less than 100 mm in the foundation, and

c) so designed that they may be tightened without withdrawing them from @
the foundation.

FLYWHEEL




9.23.6.1 Anchorage

Y
washer [ /)
'E"! =
= II =
R
A — T
100 mm - = 12.7 mm {1/2in.)

i N ; minimum diameter
41n. ] )
l:-I'I'IiI'III'I:'IIIJrI'I ; ' b | spaced at 24 m

v |- s (7ft. 10in.) o.c.
___—————__"'.| ™~
a )

(&) Anchorage by fastening sill plate
to foundation with anchor bolts
(typical)

Also, for ICF layouts

subfloor

header

38 mm {1 1/2in.)
minimum bearing
for joist

sill plate 38 mm = 89 mm
(2 in. x 4 in.) minimum

minimum anchor bolts (with
washers and nuts), spaced at

24 m (7 ft. 10 in.) o.c., embedded

100 mm (4 in.) minimum

end joist or header bearing
entirely on sill plate

sill plate levelled by setting on full mortar bed or
laid directly on foundation if top is level, and joint
between sill plate and foundation sealed to

prevent air leakage (e.g.. with caulking or .
compressible sill gasket)

-

= 150 mm (6 in.)

where less than 150 mm (6 in.) above ground,
wood members are to be pressure-treated with 4 =
wood preservative, or separated from concrete

by 0.05 mim (2 mil) minimum polyethylensa film

or Type S roll roofing

ESSE=

Figure 9.23.-10
Anchorage of building frames to foundation

Figures from Illustrated Users
Guide - NBC 2020.
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9.23.6.1 Anchorage

9.23.6.1 Anchorage

This Article requires that columns and posts be
anchored to resist uplift. Buildings are attached
to the tops of columns in a manner that will keep
the superstructure from sliding or being lifted up
due to wind action.

Exterior columns and posts need to be anchored
to resist uplift and lateral movement. Where
columns or posts support balconies, decks or
verandas, and where the distance from the
ground to the underside of joists does not
exceed 600 mm (24 in.), the columns or posts
must be anchored to the foundation, or the
supported joists or beams must be directly

anchored to the ground to resist uplift.
[Wustrated Users Guide — NBC
2020.

9.23.6.2.

Anchorage of Columns and Posts

1) Except as provided in Sentences (2) and (3), exterior columns and posts shall be
anchored to resist uplift and lateral movement.

2) Except as provided in Sentence (3), where columns or posts support balconies,
decks, verandas or other exterior platforms, and the distance from finished ground
to the underside of the joists is not more than 600 mm,

a) the columns or posts shall be anchored to the foundation to resist uplift and

lateral movement, or

b) the supported joists or beams shall be directly anchored to the ground to

resist uplift.

3) Anchorage is not required for platforms described in Sentence (2) that

a) are not more than 1 storey in height,

b) are not more than 55 m2in area,

¢) donot support a roof, and

d) are not attached to another structure, unless it can be demonstrated that
differential movement will not adversely affect the performance of the
structure to which the platform is attached.

a

FLYWHEEL
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Anchorage — ICF Details - 9.20.17

Review ICF manufactures specifications as well as Code.

9.20.17.5. Framing Supported on Flat Insulating
Concrete Form Walls

This Article contains requirements for framing supported on

— flat ICF wall

ledger board not less
than 38 mm (1 1/2 in.)
— thick with a depth not

9.20.17.6. Anchoring of Roof Framing to the
Top of Flat Insulating Concrete Form Walls

This article contains requirements for the anchoring of
roof framing to the top of flat ICF walls. The connections

fl:it I'_CF walls. The c{_mne.ctinnh' at intersections bet}x’r—:e'r_'l flat ICF less than that of the at intersections between flat ICF walls and roof framing roof framing T LT~
walls and floor framing should be capable of transferring the floor joists should be capable of transferring the expected loads. el -
: : 5 eellms® L ; ' e fixed to the top plates, which must be anchored to the
spacings for anchor bolts used to secure ]Edgr_‘rl b“ar_d-‘i to [(;F b ﬂl’ walls with .:*nm:l'mnIl:jl t])::‘.}lt.‘i placed in the centre of the wall and
walls for the support of floor framing are provided in NBC | |||  ° i Ll floor ioist embedded not less than 100 mm (4 in.) into the concrete i i
Table 9.20.17.5. I i IIIII "‘H J (Figure 9.20.-30). The bolts must be not less than 12.7 mm top plate il anchor bolts not less

anchor bolts embedded
'_in the wall to a depth

not less than 100 mm

(4 in.) and spaced in

accordance with

MBC Table 9.20.17.5.

EGDiI458

Bl (1/2 in.) in diameter and spaced at not more than 1 200 mm

{4 ft.) on centre.

9.20.17.7. Protection from Precipitation and
Damage

This Article requires that above-ground flat ICF walls be
protected from precipitation and damage in accordance
with MBC Section 9.27.

flat ICF wall—

than 12.7 mm (1/2 in.) in
diameter, placed in the
centre of the wall,
embedded not less than
100 mm (4 in.) into the
concrete, and spaced at
not more than 1 200 mm
44 ft) o,

EGli24e8

Figure 9.20.-29

. . . Figure 5.20.-30
Anch f floor f the side of flat
lancwna::zg otfleorTraming on fhe side ot 1a Anchoring of roof framing to the top of flat ICF walls

Table 9.20.17.5.
Maximum Anchor Bolt Spacing for the Connection of Floor Ledgers to Flat Insulating Concrete Form Walls
Forming Part of Sentence 9.20.17.5.(3)

Figures from Illustrated Users
Guide - NBC 2020.

Maximum Anchor Bolt Spacing, mm

Maximum Clear Floor Span, m

Staggered 12.7 mm Diameter Anchor Bolts Staggered 16 mm Diameter Anchor Bolts Q
2.44 450 500 ‘
3.0 400 450
4.0 300 400
FLYWHEEL
- 5.0 275 325 BUILDING SOLUTIONS




Anchor Bolts - PWF - lateral support

8.4 Concrete Footings (S406-16)

If holes are to be drilled through the bottom plate to accept anchor bolts or
hold downs to connect exterior or interior loadbearing walls to concrete
footings, then

a) The holes shall be slightly larger than the anchor bolt;

b) Two applications of preservative treatment shall be poured into the hole
prior to placement of the washer and nut;

c) For anchor bolts, a squash block of the same cross-sectional
dimensions as the bottom plate shall be nailed on top of the bottom
plate with the anchor bolt passing through both. The bottom plate
and the squash block, and a 50 mm (2 inch) washer shall be installed
below the nut; and

d) Lateralresistance to inward soil pressure at the bottom of the exterior
wall shall be provided in accordance with Clauses:

" Backfill. .o

Squash Block

.+ 452, 152
To resist inward pressures, exterior foundation walls shall be braced laterally by the floor system at the
® 9 . 7 . 2 ’ top of the wall, and at the bottom (see Figure A.1) by
a) aconcrete slab floor;
* 9 . 8 . 1 °) an d b) asuspended wood floor;
. 9 8 2 c) awood sleeper floor;
e el d) bracing in the case of a crawl space foundation, as specified in Clause 11.2; or
e) other construction methods, in accordance with Clause 4.2.




9.23.9. Floor Joists

9.23.9.3.Restraint of Joist Bottoms

1) Except as provided in Sentence 9.23.9.4.(1),
bottoms of floor joists shall be restrained from
twisting at each end by toe-nailing to the supports,
end-nailing to the header joists or by providing
continuous strapping, blocking between the joists
or cross-bridging near the supports.

Or a combination — note CWC Span Book.

9.23.9.3. Restraint of Joist Bottoms

This Article requires that the bottom of joists be restrained from twisting. Figure 9.23.-16 shows the methods
used to resist joist twisting. Bridging, strapping, or both bridging and strapping also increase stiffness and
reduce the vibration of floor joists. Strapping is not required where furring strips or a panel-type ceiling
finish is attached directly to the joists.

Options for restraining floor joists from twisting:
(1) end-nailing to header or toe-nailing to support
(2) continuaus 19 mm = 64 mm (1 in. x 3 in.) minimum strapping (not required if furring
strips or panel-type ceiling finish attached directly to joists)
(3) 38 mm (2 in.) solid blocking
(4) 38 mm x 38 mm (2 in. x 2in.) or 19 mm x 84 mm (1 in. x 3 in.) minimum cross-bridging
EGH00&EC

Figure 9.23.-16
Restraint of floor joists from twisting

Figure from Illustrated Users
Guide - NBC 2020.
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9.23.9. Floor Joists

9.23.9.9.

Cantilevered Floor Joists

1) Floor joists supporting roof loads shall not be cantilevered more than 400 mm
beyond their supports where 38 mm by 184 mm joists are used and not more than
600 mm beyond their supports where 38 mm by 235 mm or larger joists are used.

2) The cantilevered portions referred to in Sentence (1) shall not support floor
loads from other storeys unless calculations are prm'jclnd to show that the design

resistances of the cantilevered joisls are not exceeded.

3) Where cantilevered floor joists described in Sentences (1) and (2) are at right

angles to the main floor joists, the tail joists in the cantilevered portion shall extend
inward away from the cantilever support a distance equa] o not less than & times the

length of the cantilever, and shall be end nailed to an interior doubled header joist in
conformance with Table 9.23.3.4.

SPECIFY PROPOSED GUARD HEIGHT:
MIN. GUARD HEIGHT:
427" (FOR DECK ELEVATION

> 0" ABOVE GRADE)

| 36" (FOR DECK ELEVATION
feass(1) \ UP TO 60" ABOVE GRADE)
(SEE BCBC 8.88.3)

L) i

THIS PAGE

1111} (AT J

ETAIL THIS PAGE \

Are deck joists allowed to cantilever?

Deck beams should not cantilever beyond
columns.

&

FLYWHEEL
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9.23.9. Floor Joists

Structural reference to cantilevered

RESIDENTIAL PRESCRIPTIVE EXTERIOR WOOD DECK SPAN GUIDE

FIGURE 1 — DECK LAYOUT

deck joists in Span book and other
guides

Framing (Joists and Beams)

Once the deck or balcony dimensions and design loads are determined, structural framing members
{joists and beams) can usually be selected from span tables in the Code. Framing members are highly
influenced by wood species, preservative treatment process (incising), service conditions, and joist
spacing and dimensions. The following tables are reproduced from the CWC Prescriptive Residential
Exterior Wood Deck Span Guide® and can be used for incised (treated) wood products in wet service
conditions. Mote that wet service conditions and the use of pressure treated lumber will reduce
allowable spans compared to untreated, protected framing members. As a result, untreated framing
members in protected balconies will generally require different span tables.

Cantilever Joist Span Joist Span

L Built up Beam

Allowable Joist Spans (meters)

300mm Joist Spacing 400mm Joist Spacing 600mm Joist Spacing Maxirmum
it Si Allowable
Joist Size
i DF-L H-F S-P-F MNor DFL HF SPF Nor DFL H-F SPF Nor o oo .o oo
38 x 89 201 20 1.91 1.73 1.82 1.82 1.74 1.57 1.51 1.58 1.52 1.32 200
3Bx 140 305 3.6 3.01 266 264 277 273 230 215 2.26 2.34 1.88 400
IBx184 371 3.89 395 3.23 321 337 3.49 280 262 275 285 228 400
38x 235 453 475 4.92 395 392 412 426 342 320 3.36 348 279 600

Allowable
cantilever”
" - *

Joist span + cantilewer”

T
il

Joist

- Beam supporting
/ two spans’

loist span’

Tt
i

; Beam supporting
/S asingle span®

Post
spacing
Joist
spacing

T
Irfll

[llustrated Guide - Building Safe and Durable Wood Decks and Balconies

c

Prescriptive-Residential-Exterior-

Wood-Deck-Span-Guide.pdf

FLYWHEEL
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https://www.bchousing.org/publications/IG-Building-Safe-Durable-Decks-Balconies.pdf
https://old.cwc.ca/wp-content/uploads/2019/03/Prescriptive-Residential-Exterior-Wood-Deck-Span-Guide.pdf
https://old.cwc.ca/wp-content/uploads/2019/03/Prescriptive-Residential-Exterior-Wood-Deck-Span-Guide.pdf

9.23.9. Floor Joists — framing error

Typical framing error (member
note)

In some homes (1970 - 1980) decks
were bult by attaching to the rim
joist of a cantilevered bay and
squash blocks were used in lieu of

hangers. A good sign of a deck built
with-out permits.

The deckjoists should be brought
back to exterior bearing wall.

&

Sy




9.23.10 Wall Studs

Size and Spacing of Studs
Forming Part of Sentence 9.23.10.1.(1)
9 ° 23 ° 1 0 M aXI m u m Wa ll Type of Wall Supported Loads (including dead loads) Minimum Stud Size, mm Meximum ﬁl#ﬁd Spacing Maximtliln;ié.lhqsﬁpﬂﬂed
heights 38 x 38 400 24
No'load 38 x 89 flat!! 400 3.6
38 % 64 600 3.0
, , , 38 x 64 flatll 400 24
Attic not accessible by a stairway %8 % 89 800 46
1 38 x 89 flat!" 400 24
N Ote C O m m e rC I a l‘ te n a nt Attic accessible by a slairway plus one floor
o o Roof load plus one floor 38 %89 400 3.6
S p ace d emisin g wa llS —_— Interior | Atlic not accessible by stairway plus 2 floors
. . Roof load 38 % 64 400 24
Attic accessible by a stairway
ty p I C a l‘ l'y g re a t e r t h a n I n t h e Attic not accessible by a stairway plus one floor Bx 8 600 3.6
1 38 x 89 300 3.6
ta ble. Fl e can a l_SO put Attic accessible by a stairway plus 2 floors ang 400 18
Roof load plus 2 floors * 1 400 4'2
14 38 x 1 .
add Itlonal pressu re On Walls Attic accessible by a stairway plus 3 floors 38 x 140 300 42
. Roof load plus 3 floors X '
and therefore high walls to N P w 2
Roof with or without attic storage 38 % 89 600 20
b e e n gl n e e re d ° Roof with or without attic storage plus one floor 36 x &3 400 30
Exter 38 % 140 600 3.0
erer 38 x 89 300 30
Roof with or without attic storage plus 2 floors 64 x 89 400 3.0
38 % 140 400 3.6
Roof with or without attic storage plus 3 floors 38 % 140 300 1.8
Notes to Table 9.23.10.1.:
N 1 Sce Artcle 9.23.10.3, 92




9.23.10.6. Studs at Sides of Openings

A-9.23.10.6.(3) Single Studs at Sides of Openings.

1) Where the lintel spanning the opening is more than 3 m long, studs shall be
tripled on each side of the opening so that ]
a) the two inner studs on each side extend from the bottom of the supported
lintel to the top of the bottom wall plate, and - o) fll eight studs both s and
b) the outer stud on each side extends from the bottom of the top wall plate to N o) | o ) opening within stud space
the bottom wall plate.

Single studs permitted:

a) full height studs both sides

L

2) Except as provided in Sentence (3), where the lintel spanning the opening is not 1 I Single studs nof permitted:
more than 3 m long, studs shall be doubled on each side of the opening so that d) opening wider than stud space
. . . without full height studs both sides
a) the inner studs on each side extend from the bottom of the supported lintel e opering narroer thn but t witin
to the top of the bottom wall plate, and 9 °)
b) the outer stud on each side extends from the bottom of the top wall plate to

Figure A-9.23.10.6.(3)-A
Single studs on sides of openings in non-loadbearing interior walls not required to have a fire-resistance rating

the bottom wall plate.

3) Single studs are permitted to be used on either side of openings

a) in non-loadbearing interior walls not required to have fire-resistance ratings, - - — Single studs permitsd:
provided the studs extend from the top wall plate to the bottom wall plate, or ] 2): b)) openings all narrower then and
b) in loadbearing or non-loadbearing interior or exterior walls, provided ", o 5 i spaces o adaeent
i) the opening is less than and within the required stud
] spacing, and ] I_1 I | — Single studs not permitted:
ii) no 2 such openings of full stud-space width are located in ] ( ) opening wider than stud space
E‘djacent Stt_‘ld SPaCEEL . | |- a) :g::g‘iang narrower than but not within stud
(See Note A-9.23.10.6.(3).) @ o) 0 D aeincontstud spaces oo A

Figure A-9.23.10.6.(3)-B

'Single studs on sides of openings in all other walls

e, £



9.23.13. Bracing to Resist Lateral Loads
Due to Wind and Earthquake

Wh ite h O rS e Wi n d a n d Application of Lateral Load Requirements

Wind (HWP)  Earthquake S,(02)

e a rt h q u a ke d e S i g n p a ra m ete rS Low to High Extreme Low fo High Extreme High Extreme

Apolicabl Maoderate Moderate
PRICADE I "HWP<0.80 | 080 <HWP | HWP 2120 | S.02) < 070 < 070 <

currently do not require the Recsromars | MEL00 | O vee | iie | S | siomea | 02218 | 07 5 | S02>18
application of bracing as

outlined in 9.23.13., however swmse | e o [ [ x| o | o | ow |
changes may apply under the

2025 NBC set for adoption in el I I N N Mool M Ul

Part 4 or CWC X X X X X X X X

Guide
D e C e m b e r- X = requirements are applicable

Notes to Table A-9.23.13.:
(1) See Note A-3.23.13.2.(1)(a)(i).
{2 Requirements apply to exterior walls only.

All Construction Heawvy Construction!") Light Construction

' ! Sa{ﬂ-2] fﬂlr S-Elsmh: DBS|gn {3 Reguirements apply where lowest exierior frame walls support not more than one floor.
Prl:}'lll'mce and Lﬂcatmn . (4 All constructions may include the support of a roof in addition to the stated number of floors.
”'I Par't g 15 Requirements apply where lowest exterior frame walls support not more than two floors.

Whitehorse 0.334

FLYWHEEL



9.23. Framing

Continue to review

9.23.11. Wall Plates

9.23.14. Roof and Ceiling Framing
9.23.15. Subflooring

9.23.16. Roof Sheathing

9.23.17. Wall Sheathing

FLYWHEEL




* BP
Inspections

Typical deficiencies to avoid:

Building Permit Inspections - New SFH

2) Foundation and Damp-proofing/Plumbing Rough-in Under
Slab

Minimum on-site conditions and documents reviewed: . plumbing tests to be in place to
* Previous deficiencies to be corrected be verified by Building Official

* Permit package on site « galvanized fasteners for PWF

* Wood foundation (if applicable) shall comply with CSA-S406 and treat all cut/drilled areas

"Specification of permanent wood foundations for housing and small | * no notching or drilling of pwf
buildings" or Part 4 (Engineering) including but not limited to lateral | © underslabinsuland poly in the
restraint requirements in compliance with S406-16 clause 4.5.2 and right order (poly in top)
inside corner reinforcement in compliance with S406-16 clause 4.5.6

 |CF and Rebar installation

* Dampproofing appropriate for use (PWF, ICF, etc)

* Radon control

* Confirmation of back-fill material to be used.

NOTE - this is a benchmark inspection — all previous deficiencies, required documents and updated
drawings (when applicable) are required prior to continuing (backfilling). Failure to ensure all outstanding FLYWHEEL
items are provided may result in a Stop Work posting. BUILDING SOLUTIONS




* BP
Inspections

Building Permit Inspections - New SFH

3) Framing,
Minimum on-site conditions and documents reviewed: Standard documents required.
* Previous - inspection deficiencies completed, e Heat loss calcs and
* Review of substantial changes of layout or use, TECA/HRAI ventilation
* Substantial completion of framing - All framing to be visible checklist to be provided prior
* Note -insulation including spray foam not to be applied. to booking
* Review for cuts, notches and drilling damage  Engineers field review if
* Rough-in’s (plumbing, Elec, Gas) should be completed applicable
* Completion of roof truss/floor system bracing as per design * Sealed engineered truss
 \Verification of spatial calculation — no changes to window sizes specs - note also beams if
* Insulated Concrete Forms (ICF) installation (if applicable for above ground applicable
use) * Permit package including
« Back-framing and fire blocking to be substantial completed, permit drawings and
* Columns, centrally located on footing pad or foundation wall - size and roof/floor layouts
attachment,
* Stairs and headroom clearances,
* Lintel sizing for window/door openings, @
* Anchorage of building frame.

St

Note - The NBC sets maximum moisture content for wood products at 19%. Precautions should be taken to ensure

weather conditions or moisture laden air from heating equipment does not create higher moisture levels. 97




* BP
Inspections

Building Permit Inspections - New SFH

3) Framing,

NOTE

1) Roof and parallel chord truss individual designs sealed by a Yukon Engineer
are required to be submitted prior to booking a framing inspection.

2) For I|-joist and other engineered framing systems, the requirements for seals
will depend on the complexity and whether there are point loads. As such,
requirements for seals will be determined and communicated as a condition of
the issuance of a building permit (ie determined during the plan review
process).

Although it may seem as a ‘new’ requirement, our research has confirmed this has
been present in many previous NBC code cycles and is currently applied as a
standard across Canada. While the city understands that this is a modification to
past and present practice in Whitehorse, this will serve to ensure compliance with

relevant requirements of the NBC in future.




When in doubt - reach out
Development - City of Whitehorse

sl

Whitehorse

—{ — Land And Building Services

Land and Building Services: 867-668-8346, 867-668-8340, or 867-668-8330
Land Services including subdivisions and lot sales: land@whitehorse.ca
Business Licenses: adminbuilding@whitehorse.ca

Building Inspections: inquirybuilding@whitehorse.ca

Development Permits, Zoning Inquiries: development@whitehorse.ca
LaForme, Colin

Acting Manager, Land and Building Services
colin.laforme@whitehorse.ca

Schneider, Lindsay

Acting Director, Development Services
indsay.schneider@whitehorse.ca

A > Business in Whitehorse > Development ContaCt US - C|ty Of Whltehorse

FLYWHEEL
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https://www.whitehorse.ca/business-in-whitehorse/zoning/
https://www.whitehorse.ca/contact-us/#1654098446406-a95cd97f-03dd

Next Session — February 19t - 9am
Fire Protection (Part 9.10)

- Principles of Fire

- Assisted Living

- Fire compartments

- Fire Separations

- Fire-stopping and blocking

- Fire Fighting and Water Supply

- Spatial

Please forward any questions or comments to Ken at
ken.flywheel@gmail.com

FLYWHEEL
e 1 00
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