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BC Perspective and Experience

Calgary, February 2015

Andrew Harmsworth, M Eng, P Eng, PE, CP

Email: ah@ghl.ca  
Web: www.ghl.ca  

Mid-Rise Wood Frame

A copy of this presentation is available at:  
http://www.ghl.ca/library.html 1
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This presentation is conceptual and intended to be presented
by GHL. Application of concepts to a specific project must be
confirmed by a specific GHL/client agreement.

This presentation is copyright GHL Consultants Ltd and others
and all rights are reserved.

Copyrights and Limitations
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Andrew Harmsworth, M Eng, PE, P Eng, CP
Principal, GHL Consultants Ltd  Email:  ah@ghl.ca

BASc, Queen’s University at Kingston, Civil Engineering

M Eng, UBC’s short lived Fire Science program

PE – Washington State, 2001

25 years’ experience in Equivalencies and Alternative Solutions

Who Am I?
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GHL Consultants Ltd
950 - 409 Granville St

• Founded in 1992 
• Building Code consultants 
• Code reviews – assisting clients and 

authorities 
• Fire engineering services

• Performance-based fire engineering 
design

• Risk analysis
• Legal / expert opinion 

4
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Fire Engineering

 Prefer ‘Fire Engineering’
 Focus on Part 3
 Fire risk analysis 
 Structural fire resistance
 Heat transfer
 Egress/evacuation
 Smoke control design
 Barrier free access
 No system design 

5
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9 Principals + staff (total 21)
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Research Work

 CAN 086 Task Group on Fire (Andrew Harmsworth)

 NEWBuildS Research Network (Andrew Harmsworth,
Board of Directors) – 70 Master’s and PhD Students

 Effectiveness of Sprinkler Systems after an Earthquake.

 Fire Chapter, Lead Author

7
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1
History
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6 Storey Wood - 1871

Wikipedia 9
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9 Storey Heavy Timber - 1905

Kelly Douglas Building, Vancouver
10
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Today

Wikipedia
11
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What Happened

 Greater concern with fire safety.

 Canadian National Building Code of 1941.

 Initially prefaces with the idea that it was a ‘Guide’.

 Over time it became a restrictive document.

12
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Codes and Wood Construction

1953…2010
NBCC

1941 NBCC

2010
NBCC

Vancouver

1905 Pre-NBCC

2015 NBCC
(Proposed)

Building Code Compliance

Acceptable Solutions Alternative Solutions

Québec City

1941, 2015 NBCC

Courtesy FPInnovations

13
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2
Building Codes

14
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The Canadian Building Code System

 Started as a “guide”.
 Prescriptive , 1941 – 1995.
 Over time, it became a restrictive document.
 National Building Code is a model code.

15
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Code Evolution

Prescriptive Objective-
based

Performance-
based

• NBC up to 1995
• Many Codes 

around the world

• NBC since 2005 • UK, Australian & 
New Zealand codes

16
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Objective-based Code Framework
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Buildings are subject to risks:

 Code compliance ≠ no risk.
 Code compliance = risks at acceptable level.

Entering a building is just like getting into a car;
there is an acceptable level of risk.

18
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Safety Needs to Balance Other Goals

Safety

Functionality 
+ Design

Environment + 
Sustainability

19
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Construction Type - 1900

 No Fire Alarms

 Limited Fire Separations

 No Fireblocking

 Limited Sprinklers

Big Impact of Construction Type on Safety

21
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Construction Type - 2015

 Effective Fire Alarms

 Central Station Monitoring

 Quality Fire Separations

 Effective Fireblocking

 Reliable, near Universal Sprinklers.

Limited Impact of Construction Type

22



© Copyright GHL Consultants Ltd.   Distribution and reproduction by permission only.

G
H

L
C

O
N

S
U

LT
A

N
TS

 L
TD

G
H

L
C

O
N

S
U

LT
A

N
TS

 L
TD

Level of Performance

NBC 2015 Midrise

Much Safer than

NBC 1980 Three Storey

23
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3
Fire Tests

24
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NRC/CWC Research Consortium
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NRC/CWC Research Consortium

Fire Test Fuel 

26
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NRC/CWC Research Consortium

CLT Start of Test 

LWF Start of Test 

27
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NRC/CWC Research Consortium

LWF Fire Test

CLT Fire Test 28
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Standard Fire vs. Design Fire
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3h Encapsulation
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4
Fire Separations
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Fire Resistance

InsulationIntegrity Structural Resistance
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Fire Resistance Rating

Fire Testing of Wall Assemblies at NRC
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NRC Test Program
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Difficult to Find Assemblies
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Caveats on NRC Data

 Not listed – but NRC is reputable
 For Part 9 use, but how does fire know
 Generic Materials, Type X
 No gaming of the test data

 Two layers ½in Type X needed
 Two layers ½in Type X is usually enough

39
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5
Concealed Spaces
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Concealed Spaces

 GWB protects against fire spread into these spaces.

 Must protect from fire spread through these spaces.

 NFPA provides options.
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Typical Floor Assembly
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Protection of Combustible Concealed Spaces

NFPA 13 provides the following options:

 Limit height of horizontal void space to 6in.

 Fireblock void space to volume of 160ft³.

 Every 5th I-joist in typical suite.

 Must address penetrations for pipes, wires.

 Limit FSR to 25 (flame retardant paint - caution).

 Fill void space with insulation.
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Typical Floor Assembly
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Dropped Ceilings

 Public corridors.

 Bathrooms, kitchens, corridors.

 Bulkheads.
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Sprinkler Issues

NFPA 13 Concealed Spaces Provisions may require:

 Larger sprinkler design area

 Sprinklers in cold spaces must drain to low point

 May necessitate treated wood structure

 May necessitate additional fireblocking

46
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Coordinate Sprinklers EARLY

Involve Sprinkler Engineer Early

 Design-build may not be best

 Hire a sprinkler engineer

 Confirm buildings CAN be sprinklered to NFPA 13 (letter)

 Confirmation – of how concealed spaces are coordinated

 Architect

 Sprinkler Engineer

 Structural Engineer (treated wood implications)

47
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6
Shrinkage
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Shrinkage

 Predict it.

 Calculate it.

 Design for it.

 Quality construction.
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Typical Shrinkage
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Shrinkage Details

• Firewall and elevator doors
• Seismic hold downs
• Precision Cut studs
• Balconies (avoid backslope)
• Envelope
• Plumbing Stacks
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Shrinkage Details

 Firewall and elevator doors

 Seismic hold downs

 Precision cut studs

 Balconies (avoid backslope)

 Envelope

 Plumbing stacks

53



© Copyright GHL Consultants Ltd.   Distribution and reproduction by permission only.

G
H

L
C

O
N

S
U

LT
A

N
TS

 L
TD

G
H

L
C

O
N

S
U

LT
A

N
TS

 L
TD

7
Exterior Cladding
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Fire Spread Via Exterior Cladding

Cladding for 5 and 6 storey buildings to meet one of the following
requirements:

1. Noncombustible.
2. Meets CAN/ULC-S134.

Not permitted where noncombustible cladding is required per
Article 3.2.3.7.
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CAN/ULC-S134  Test

3 storey exterior wall apparatus at NRC
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CAN/ULC-S134  Test

Exterior cladding fire test at NRC
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8
Elevator Shafts
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Solid Wood Elevator Walls

 Limit FSR inside the shaft to 25.
 drywall
 cement board
 sheet metal
 flame retardant paint

 Coordination.
 Retain elevator consultant and supplier early.
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Solid Wood Elevator Walls
Common Practice Prior to 1985 
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Tall Timber 

 GHL studied 13 Storey CLT Stair Shaft
 Assisted by NRC
 First Principles
 Can be Equivalent to Concrete

Received Approval in Principle

64



© Copyright GHL Consultants Ltd.   Distribution and reproduction by permission only.

G
H

L
C

O
N

S
U

LT
A

N
TS

 L
TD

G
H

L
C

O
N

S
U

LT
A

N
TS

 L
TD

8
Firewalls
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Traditional Masonry Firewall
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Other Firewall Options

 Steel and Gypsum

 Wood protected by Gypsum in US Codes

 More compatible with building movement

 Need very careful analysis regarding expected building 
collapse and damage.
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Proprietary Firewalls
GWB Firewalls

Sketch From GP-Gypsum Literature
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What about Solid Wood – Gypsum Protected 
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9
Firefighting 
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Multiple Levels of Protection

1. Sprinklers

2. Fire separations

3. Fire Alarm
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Firefighting Issues

Small / Volunteer Fire Departments

 Major concern with construction fires.

 Once fire separations are complete and sprinklers operational,
one of the smaller hazards.
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Compare to a House

 No Sprinklers

 No Alarm Monitoring

 No Fire Separations

 Multi Level Fire

 Potential Unstable Floors
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10
Construction Fires
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Construction Fires
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Laminated 2x6 elevator shaft
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2010 NFC

A-5.6.1.2 “Protection of Adjacent Building” (new)

 Spatial separation

 Water curtains

 Gypsum sheathing

 Temporary fire barriers (fire tarpaulins)
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Options

 Protect adjacent buildings by:
 Early Gypsum Firewalls or Separations
 Exterior GWB
 Pre-fire planning for exposure protection
 Pre-piped water curtains or water spray
 Exterior GWB fire separations
 Fire tarpaulins
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Other Measures

 Implement firewalls early.

 Fire Doors on Fusible Links

 Exterior GWB to implement critical fire separations
early.
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Adjacent Building Sprinklers

 Sprinkler systems are designed to protect a building from a
fire within.

 However – they frequently assist in protection from exterior
fires, especially if the cladding is noncombustible.

 Responding Fire Departments need to support the sprinkler
systems in exposed buildings.

 Often impaired due to low water pressure.
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11 
Other Considerations
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Results to come

Firestopping - Joints
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FII/ FPI Firestop Test 
2013/02/04

Firestopping - Penetrations
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Podium Buildings
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Thank you
A copy of this presentation is available at:  

• http://www.ghl.ca/library.html

GHL Consultants Ltd
Suite 950 – 409 Granville Street

Vancouver, BC   V6C 1T2

Phone: (604) 689-4449   Fax: (604) 689-4419 
Email:  ah@ghl.ca    Web: www.ghl.ca 
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