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Workshop Series

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
2025 Education Webinar Sessions
1. Jan 15 – Part 9 overview & what makes up a complete permit submission
2. Jan 22 – 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
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These sessions will lead into the 
creation of building permit guide for 
Part 9 buildings – March 2025.



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.
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Image from 2015 NBC Illustrated Guide



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!

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

6

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)

7



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)
• 9.20.17 Above-Ground Flat Insulating Concrete Form Walls

• Anchorage

• 9.23. Wood-Frame Construction
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Separate Part 9 layout guide to be created.



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 
and trusses or it may just have a 2’ floor load but an exterior wall 
and gable end truss. (when they step the floor back for curb appeal) 
and that same LVL beam has monos hanging on the front side of it. 
Engineer required, with stamp, not in part 9.
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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
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Updated



Learning References

2020 NBC Code Reference to Span 
Book
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Design parameters – Session 02
Design 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 

applicable
• 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.
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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

DP

• Development Permit Review – Parallel process with Building Permits for residential projects up to 3 units.
• Site plan information – cross reference engineering and planning information.

• Use of PWF to be indicated.

BP
• Building Permit Application
• Review - Revisions

BP
• Building Permit Issuance – DP review completed
• Payment and permit conditions checklist

BP
• BP Inspections 

BP
• BP Final Inspection – Occupancy

• Final granted with all life/safety aspects and documents  
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DP Review 
Completed

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



Building Permit Application  
It is critical to ensure that the BP application is filled out and all 
required information has been provided. Please read the 
application package in full to ensure all the required information 
is provided.

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

Please note that the DP site plan and lot grading information 
matches the BP drawings. 

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

BP
• BP 

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

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


Building Permit Application  
Refer to the City’s permit drawing checklist to 
ensure the minimum requirements to show 
substantial compliance with the National Building 
Code.  It is 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.  

BP
• BP 

Application
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Apply for your BP as 
early as possible!!



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 

• Any required 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

BP
• BP 

Application
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BP Application - Professional Involvement

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. 

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

BP
• Application
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Questions?
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Climatic Data overview
• Climatic data is found in

Snow Loads
Ss = 2.0Kpa Sr = 0.1kPa
Hourly Wind Pressure – 1/50 = 0.38 kPa

Whitehorse is in Climatic Zone 7B 
(6000 to 6999 HDD)

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


Seismic Data overview
SeismicHazardforPart9 Table C 3 lists the seismic hazard 
values to be used in the application of the prescriptive 
requirements in Part9 relating to lateral loads due to 
earthquake (these values are the same as those listed in Table 
C-3 of the NBC 2015).

Therefore,  no additional lateral bracing required as seismic is 0.334 kPa and 
1/50 wind velocity at 0.38 kPa. (Including PWF construction)

There may be some modifications in the 2025 National Building Code
21



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. 
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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.
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Numbering System (2020 NBC)

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
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 
9.23.4.2.for joists, rafters and beams  and 
Article 9.23.14.11. for trusses.)
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Section 9.3. Materials, Systems and Equipment
• 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.
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Canadian Lumber Standards 
Accreditation Board

Use of ungraded timber framing 
may trigger an engineer.



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 it is produced, and 
c) c) that the material is 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
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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  
usually 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.
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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, 
 ii) 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-O80.1, 
“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.
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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 below ground level, or a 12 mm air space shall be 
provided at the end and sides of the member. 

2) Airspaces required in Sentence (1) shall not be blocked by insulation, 
vapour barriers or airtight materials.

9.23.2.3 Protection from Dampness 
1) Except as permitted in Sentence (2), wood framing members that are 

not pressure-treated with a wood preservative and that are 
supported on concrete in contact with the ground or fill shall be 
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.
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9.23.3.2.(2)
Therefore,  take 

precautions for your 
finished ground levels.

Also note cladding 
clearances to protect 

against in floor and 
wall assemblies 



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
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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 engineering practice such as that provided in CWC2014, “Engineering 
Guide for Wood Frame Construction,” or  

c) Be designed according to Part 4 using the loads and deflection and vibration limits specified in
  i) Part 9, or
  ii) Part 4.
 2) Where floor framing is designed in accordance with Clause (1)(b) or (c), and where supporting wall 
framing and fastenings, or footings are designed according to  Clause (1)(a), the maximum specified 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

35



Section 9.4. Structural Requirements - Roofs
• 9.4.2.2 – Specific Snow Loads

• Whitehorse Specific snow load
• S = (0.45 x 2.0) + 0.1
 = 1.0 kPa
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Section 9.4. Structural Requirements - Roofs
9.4.2.3 – Platforms Subject to Snow 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, 
where the platform, or each segregated area of  the platform, serves 
a single dwelling unit. (SeeNoteA-9.4.2.3.(1).

Note: Platforms subject to larger loads from built in planters or hot tubs 
will need to be designed by an Engineer.

Whitehorse Specific 
snow load

S = (0.45 x 2.0) + 0.1
 = 1.0 kPa
Therefore 
1.9 kPa controls
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Section 9.4. Structural – Solar Panels (Part 4)
• Roofs with solar panels – design required for every building type.
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Also note uneven loading creating by 
metal roof – snow brakes.



Engineered Trusses
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Truss-Bulletin_signed.pdf

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


Engineered Trusses
Trusses – required an engineered sealed design

• Trusses cannot be modified unless reviewed by the manufacturer 
(Engineer)

• Ensure all climatic data is on design layouts and address.
• Ensure sealed truss specs and layouts are on site at time of frame 

inspection. Ensure all bracing is completed.

Floor and truss layouts required a time of 
application?
Sealed Truss Specs at Frame Inspection
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Engineered Trusses
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PWF Engineering
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Part 10 - Construction and 
Building Safety
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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 employer.



Safety - Framing

44

10.06 BUILDING STRUCTURES

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 storage area.



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.

46

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



9.17. Columns
Columns transfer beam loads down to 
solid bearin
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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.



9.17. Columns
Columns transfer beam loads down to 
solid bearin
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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.

Not requirements for  
under ground situations.



9.15.3. Layout Considerations 
Case Example

49

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



9.15.3. Footings

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
c) 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.
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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 
columns is 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.
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Notes and Figure from Illustrated 
Users Guide – NBC 2020.



9.15.3. Footings 
Case Example
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Two storey house over PWF basement
House 24ft w X 40ft L
Attic Trusses
Concrete footings

Exterior Strip Footing

2 storeys = 350mm (14“)

Interior Strip Footing

2 storeys = 350mm (14”)

Ftg depth (unreinforced)

14” – 7.5” (2x8 wall) = 6.5

D = 6.5/2 = 4” minimum 

(100mm)

Prelim – Foundation Plan

The Framing layout is tied to the 
footing/column design.



Footing and Frame layout
Case Example
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Rear Deck – Single level (storey)

Can this - two deck and roof 
be designed to Part 9? See 
SL 54 – 9.17.1.1.(1)(b)

24” w – 6” post = 18” / 2 = 9”Depth 



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.

54

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



Questions?
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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 
equipment.

Once very common, balloon framing  is now only 
used occasionally. It involves  the use of wall 
framing that extends more  than one storey. 
Intermediate floors are  then secured to the walls. 
While platform  construction automatically 
provides fire  blocking between floors, balloon 
framing  requires that designated fire blocks be  
installed in all gaps between storeys that  occur at 
floor and roof intersections.

Q What was one major 
factor to switch to platform 
framing.
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9.23 Wood-Frame Construction
Framing without an Engineer

57

Also, 4.9m (16  ft) max joist- 
supported spans.



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 
a) CSA S406, “Specification of permanent wood foundations 
for housing and small buildings,” or 
b) Part 4. 
(See Note A-9.15.2.4.(1).) 

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.” 

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

• Table 9.4.4.1. Allowable Bearing Pressure for Soil or 
Rock

• 5.0m = 
• Standard loads – 1.9kPa & 1.4kPa
• Fdn wall – 2.4m (  ft), 3.0m (   ft)
•  
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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 sqm.
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)
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Permanent Wood Foundations
Benefits of PWF
• Cold weather application
• Trade centric – framing
• Lower cost over concrete

Challenges
• Backfilling – specific materials
• Framing – Part 9 (ledgers)
• Wall height limitations (w/out Eng)
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Permanent Wood Foundations
• Framing – Part 9 (ledgers)

62

As there a no  ledger details within 
Part 9, an Engineer is required to 
design this assembly.

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

Figure from Illustrated Users 
Guide – NBC 2020.

Figure from CSA S406-16

Fire-blocking to 
review Session 04 

X



9.23 - Framing – PWF- S406
Note the following framing details to tie into the 
conventional framing of Part 9.23. 

Figures from CSA S406-16
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9.23 - Framing – PWF- S406

Notes and Figure from CSA 
S406-16
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9.23 Wood-Frame Construction
9.23.2.4.Connections to Preservative-Treated Wood
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9.23 Wood-Frame Construction
9.23.3. Fasteners and Connectors
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The use of Screws are only outlined for sheathing and sub-flooring.

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 
shall be common steel wire nails or common spiral 
nails conforming to 

a) ASTM F1667, “Standard Specification for Driven 
Fasteners: Nails, Spikes, and Staples,” or 

b) b) CSA B111, “Wire Nails, Spikes and Staples.” 
2) Nails used to comply with Table 9.23.3.4. shall have a 
diameter not less than that stated in Table 9.23.3.1. (See 
Note A-9.23.3.1.(2).) 
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).) 



9.23 Wood-Frame Construction
Framing without an Engineer

67



9.23 Wood-Frame Construction
Framing without an Engineer
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9.23 Wood-Frame Construction
Can also use the Cdn Wood Council Span Book

Types
• Joist Spans
• Roof Joists
• Rafter Spans
• Roof Rafters
• Truss Spans
• Beams 
• Lintels
• Deck Joists & Beams

Figures from CWC 2020 Span 
Book – 2020 Edition
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9.23 Wood-Frame Construction
Spans

Figures from CWC 2020 Span 
Book – 2020 Edition

Supported length

Joist Span

Supported length

Span
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Floor Joist Selection
Span Book has multiple bracing options
Strapping, Bridging, Bridging and Strapping, etc

Chart from CWC 2020 Span 
Book – 2020 Edition

Supported length
(12 ft)

Joist Span
(11 ft)

Supported length

Span
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Joist Span
(11 ft)



Basement Beam Selection
12’Supported Length

Chart from CWC 2020 Span 
Book – 2020 Edition

Supported length
(12 ft)

Joist Span
(11 ft)

Supported length

Span
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Rear Deck Joist

Chart from CWC 2020 Span 
Book – 2020 Edition

Supported length
(4ft)

Joist Span
(8 ft)

Beam Span 7ft
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1.9kPa = 39.7 psf

Not Pressure Treated

Pressure 
Treated



Rear Deck Beam
Nominal Supported Length

Chart from CWC 2020 Span 
Book – 2020 Edition

Supported length
(4ft)

Joist Span
(8 ft)

Beam Span 7ft
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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

75

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


Deck and Balcony Design
Ensure a detailed 
design layout for 
permit review.

76

Refer to slide 90  -
cantilevered joists.

Footing depths to meet WH requirements



Deck and Balcony Design
Ensure a detailed 
design layout for 
permit review.
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Images from Fine 
Homebuilding magazine.



Deck and Balcony Design
Ensure a detailed 
design layout for 
permit review.
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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.



Decks and Balconies
Refer to BC Housings

Illustrated Guide 
- Building Safe 
and Durable 
Wood Decks and 
Balconies
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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

80

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



9.23.5 Notching and Drilling 
Standard framing
Typical failure item at frame 
inspection. Work with your trades to 
avoid damage and correct before 
inspection.
Engineering components
Please ensure you do not notch or 
drill into engineered components 
(floor joists, beams, etc)  without first 
reading the manufactures 
instructions or contacting them. 
engineering

Figures from Illustrated Users 
Guide – NBC 2020.
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9.23.5 Notching and Drilling 

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

Additional requirements not 
required under 2020 NBC.

83

Required in 
Whitehorse



9.23.6.1 Anchorage

Figures from Illustrated Users 
Guide – NBC 2020.

84

Also, for ICF layouts



9.23.6.1 Anchorage

Illustrated Users Guide – NBC 
2020.

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.
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Anchorage – ICF Details – 9.20.17 
Review ICF manufactures specifications as well as Code.

Figures from Illustrated Users 
Guide – NBC 2020.
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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) Lateral resistance to inward soil pressure at the bottom of the exterior 
wall shall be provided in accordance with Clauses:

• 4.5.2.,
• 9.7.2, 
• 9.8.1., and 
• 9.8.2.
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9.23.9.  Floor Joists

88

Figure from Illustrated Users 
Guide – NBC 2020.

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.  Floor Joists

Are deck joists allowed to cantilever? 
Deck beams should not cantilever beyond 
columns.
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9.23.9.  Floor Joists

90

Structural reference to cantilevered  
deck joists in Span book and other 
guides

Illustrated Guide - Building Safe and Durable Wood Decks and Balconies

Prescriptive-Residential-Exterior-
Wood-Deck-Span-Guide.pdf

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

91

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 deck joists should be brought 
back to exterior bearing wall.



9.23.10  Wall Studs
9.23.10 Maximum wall 
heights.

Note commercial tenant 
space demising walls – 
typically greater than in the 
table. Fire can also put 
additional pressure on walls 
and therefore high walls to 
be engineered.
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9.23.10.6. Studs at Sides of Openings
additional pressure on walls 
and therefore high walls to 
be engineered.
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9.23.13. Bracing to Resist Lateral Loads 
Due to Wind and  Earthquake
Whitehorse wind and 
earthquake design parameters 
currently do not require the 
application of bracing as 
outlined in 9.23.13., however 
changes may apply under the 
2025 NBC set for adoption in 
December.
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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
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Building Permit Inspections – New SFH
2) Foundation and Damp-proofing/Plumbing Rough-in Under 
Slab 
Minimum on-site conditions and documents reviewed:
• Previous deficiencies to be corrected
• Permit package on site
•  Wood foundation (if applicable) shall comply with CSA-S406 

"Specification of permanent wood foundations for housing and small 
buildings" or Part 4 (Engineering) including but not limited to lateral 
restraint requirements in compliance with S406-16 clause 4.5.2 and 
inside corner reinforcement in compliance with S406-16 clause 4.5.6

• ICF and Rebar installation
• Dampproofing appropriate for use (PWF, ICF, etc)
• Radon control 
• Confirmation of back-fill material to be used.

04
• BP 

Inspections

96

Typical deficiencies to avoid:
• plumbing tests to be in place to 

be verified by Building Official
• galvanized fasteners for PWF 

and treat all cut/drilled areas
• no notching or drilling of pwf
• underslab insul and poly in the 

right order (poly in top)

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 
items are provided may result in a Stop Work posting.



Building Permit Inspections – New SFH
3) Framing,
Minimum on-site conditions and documents reviewed:
• Previous - inspection deficiencies completed,
• Review of substantial changes of layout or use,
• Substantial completion of framing - All framing to be visible

• Note – insulation including spray foam not to be applied.
• Review for cuts, notches and drilling damage

• Rough-in’s (plumbing, Elec, Gas) should be completed
• Completion of roof truss/floor system bracing as per design
• Verification of spatial calculation – no changes to window sizes
• Insulated Concrete Forms (ICF) installation (if applicable for above ground 

use)
• Back-framing and fire blocking to be substantial completed,
• Columns, centrally located on footing pad or foundation wall - size and 

attachment, 
• Stairs and headroom clearances,
• Lintel sizing for window/door openings,
• Anchorage of building frame.

BP
• BP 

Inspections
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Standard documents required.
• Heat loss calcs and 

TECA/HRAI ventilation 
checklist to be provided prior 
to booking

• Engineers field review if 
applicable

• Sealed engineered truss 
specs – note also beams if 
applicable

• Permit package including 
permit drawings and 
roof/floor layouts

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.



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. 

BP
• BP 

Inspections
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When in doubt – reach out
Development - City of Whitehorse

99

Contact Us - City of Whitehorse

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


Next Session – February 19th – 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
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