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Presentation Notes
Wood is by far the preferred building material for low-rise residential construction in Canada, and is becoming increasingly popular in commercial and industrial construction.A host of building types including schools, restaurants, warehouses, factories, offices, stores and recreational facilities can be designed to suit wood construction.As with all materials, the design of wood structures is based on building code regulations that consider both fire and structural safety amongst other considerations.



Current Requirements 
National Building Code of Canada 2010 

• Limited to 4 Storeys 
• Floor area < 1800/3600 m2 
• Sprinklered 
• Floor ratings 1 hour 
• No physical height 

restrictions 
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Under current Building Code requirements, combustible and noncombustible construction are defined terms.  The structural members and assemblies in noncombustible construction must be made of noncombustible material (adherence to a pass/fail noncombustibility test).  Otherwise the construction is known as being of combustible type, and specific height and limit restrictions come into play to contain fire risks.The number of storeys in a building of combustible construction is limited to 4, and each floor is limited in area, the limit varying with the type of occupancy (residential 1800 m2, and office 3600 m2).In all cases, four storey wood buildings must be fully sprinklered and the floors require a minimum one hour fire resistance rating.There are no physical height limits on the buildings, just a limitation on the number of storeys.



Proposed New Requirements 

• Limited to 4 Storeys 
• Floor area < 1800/3600 m2 
• Sprinklered 
• Floor ratings 1 hour 
• No physical height 

restrictions 

Mid-Rise Combustible 
Buildings 
• Introduction of two 

new building 
construction types   

• Improved fire safety 
during construction  
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With the lead provided by one of Canada’s provinces, BC, who implemented new rules in 2009 allowing up to 6 storey combustible residential buildings, the Technical Committees recently developed new provisions that would allow for the increased use of combustible material in residential and office type buildings. The net result will be a permission to build taller buildings of combustible construction with limited areas. The Committees were very aware of the concerns expressed by code users, and went to great efforts to involve multiple stakeholders during the development of these changes (e.g. fire responders, building inspectors, developers, builders etc…).  Of primary concern was the vulnerability of these structures during construction and demolition.  Several measures have been introduced to enhance fire protection during the construction phase.  These measures will be highlighted in upcoming slides.The technical changes focussed on four key areas of development: Fire Protection and Safety requirements in the National Building Code Construction and Demolition requirements in the National Fire Code Earthquake, Structural Design, and Mechanical Systems  Building Envelope and Environmental Separation



Six Storey Combustible Buildings 

Restrictions 
• New limits on floor areas 

< 1500/3000 m2 

• New height limits 
< 18m, 20m and 25m 

• Firefighting accessibility  
• Roofing construction 
• Other fire protection 

measures 

Presenter
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New provisions will allow up to 6 storeys of sprinklered wood construction with additional measures introduced addressing stakeholder concerns from various groups including the fire fighting community.The areas were reduced by a factor of up to 25% from those allowed for a 4 storey combustible building. At 6 storeys, the building areas were limited to 1,500 square meters for residential and 3,000 square meters for office occupancies.The physical height was limited to less than 18m from floor of first storey to the uppermost floor level, and 20m from the external staging area, to allow for exterior fire fighting and response.The physical height was also limited to less than 25m measured to highest point on roof to allow for fire hose stream.



Occupancy Combinations 

Major Occupancy FRR 

Assembly 2 hour 

Residential/Office 2 hour 

Mercantile 2 hour 

Industrial or Storage Garage 1.5 hour 

Presenter
Presentation Notes
The committees also looked at the additional fire risk that various occupancy combinations could present to fire fighters while mounting their internal fire attack.As displayed in the diagram and adjoining table, the fire resistance rating of floors, which is typically 1hr in buildings containing only residential or only office occupancies, will need to be increased to 2hrs between two such major occupancies, and also to separate them from a first floor assembly (restaurant) or from mercantile occupancies.They also decided to require the roof assembly, which is normally unrated, to have a 1 hour fire resistance rating in order to delay the potential spread to adjacent buildings.



Fire Safety During Construction 
and Demolition 

• Security fencing, 
boarding or 
barricades 

• Stairwell to top floor 
level installed as 
construction goes up 
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In Canada, the National Fire Code (NFC) acts as a fire prevention code and provides for fire safety during construction or demolition phases of buildings.  The NFC will be modified to require:Fencing, boarding, or barricades erected to secure perimeter against unauthorized entry (leading to arson) which is the leading cause of fires on construction and demolition sites in Canada.A construction stairway will also need to be built as each floor is installed so as to allow firefighters access to the uppermost built floor level at all times.



Fire Safety During Construction 
and Demolition 

• Fire hydrant 
access 

• Water supply on 
site 

• Refuse disposal 
chutes 
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Presentation Notes
In addition, the code will call for: new fire hydrant clearances and access for first responders functional water supply installed on site prior to arrival of any combustible construction materials refuse disposal chutes, if installed during construction, will need to terminate at least 2 m above the disposal bin  in order to avoid a fire starting in the disposal bin from spreading upwards via the chute.Regarding other aspects (structural, acoustics, envelope), the technical committees introduced Appendix notes to advise on how to factor in shrinkage and account for lateral loads due to seismic action, and a few other minor details, but recommended no major changes to current NBC requirements.



Aiming for 2015 Model Codes 

• Technical proposals 
voted on this 
Spring 

• Public Review this 
Fall 

• Commission 
approval next year 
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This set of proposals has been voted on by the responsible technical committees this spring and, barring serious policy or administrative concerns on the part of provincial/territorial regulators, they will be submitted to a broad and open public review period this coming fall.If comments are generally supportive or new concerns can be addressed, they will be voted on by the full Commission in 2014 to decide if they can be incorporated into the 2015 edition of the national model codes.



NRC’s Midrise Wood R&D Project 
Goals:  
• Short-term: inform decisions on 

changes for 2015 NBCC 
• Longer-term: re-evaluate concept 

of combustible vs noncombustible 
construction (height & area limits, 
new performance-based 
approach) 

Timeline:  2012 to 2017 
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Just last month, the Canadian Wood Council announced funding opportunities for high-rise wood demonstration projects of 10 storeys or more. Chosen projects will receive up to $1 million from a GoC program toward innovative designs that showcase the applications and benefits of wood construction.  Hence the need to conduct research to provide the necessary science and validations of the new technological solutions.NRC has thus launched a new R&D project with collaborators aimed at providing, in the short term, technical data to better inform codes committees and other stakeholders on the expected performance of 6-storey wood construction and technologies, and in the longer term, new data and technology validations to further expand or possibly eliminate all limits on wood construction.  The prescriptive concept of combustible vs noncombustible construction would then be replaced with a true performance-based approach.



Midrise Project – Research Activities 

New solutions for: 
• Wall and floor 

assemblies 
• Exterior wall 

assemblies 
• Encapsulation 
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The research activities will include developing and testing new solutions for interior wall and floor assemblies, for exterior wall assemblies, and for encapsulated wood panels.



Solution: Wall and Floor Assemblies 

• New stronger 
assemblies for 1st 
and 2nd floors of 
mid-rise buildings 

• Fire Resistance Tests 
(light weight frame 
and CLT) 

• Acoustical Tests 
(sound transmission, 
flanking and impact) 
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It is anticipated that the 1st and 2nd storeys of 5 and 6 storey buildings will require larger and stronger loadbearing elements whose acoustical and fire performance have not yet been proofed.  The NRC is thus conducting fire resistance tests on light-weight frame wall assemblies and on cross-laminated timber wall and floor specimens.



Solution: Exterior Wall Assemblies 

• Fire Spread Tests 
(along surface and 
penetration into 
cavities) 

• Hygrothermal 
Performance Tests 
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For exterior walls, the NRC will be testing light-weight frame and CLT assemblies with various insulations and protective layers.  The same assemblies will also be tested for hygrothermal performance in full-scale environmental load facilities.



Solution: Encapsulation 
Purpose: delay ignition of wood structural 

elements using noncombustible materials 
• Type X gypsum board 
• Cement board with fibreglass 
• Gypsum concrete 

Analyze existing test data: 
• 50 small-scale, 18 full-scale walls, 

80 full-scale floors 

Determine impact of: 
• gypsum thickness, number of layers, stud material, 

cavity insulation, etc. 
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The research will also spend considerable effort developing and carefully measuring the impact of encapsulating wood structural elements with layers of noncombustible materials such as gypsum or cement board, or with gypsum concrete, ignition delay and fire resistance.



Solution: Encapsulation 

Full-Scale tests of 
furnished apartments 
-  Lightweight wood 

frame 
-  Cross laminated 

timber 
-  Lightweight steel 

frame 
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Cone Calorimeter tests and intermediate scale furnace tests have been conducted to characterize the properties and thermal protection value of encapsulating materials.Three full-scale fire tests of furnished apartments will then be carried out to assess the comparative performance of light weight wood frame construction, versus cross-laminated timber, versus traditional steel frame construction.



Solution: Encapsulation 

Presenter
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The primary measurements will include Temperatures in apartment Temperatures in wall and floor assemblies Heat release rate, gas concentrations and smoke obscuration in collection hood



Ongoing / Future Research 

Quantify fire risks: 
• Fire blocking of concealed spaces and 

penetrations 
• Relate sprinkler and fire resistance 

requirements 
Monitor ongoing activities for issues: 

• CCBFC/NBC committees 
• Stakeholder consultation group 

Review code requirements, research and 
design guides from other countries 
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Going forward, the research will aim to quantify the fire risks associated with concealed spaces and penetrations within wood construction, and the benefit of fire blocking and sprinklers in terms of equivalent fire resistance value.The research group will be sharing their findings with codes committees and other industry and regulatory stakeholder consultation groups and intently listening to their feedback in order to adjust their testing plans.They also wish to establish contact and collaborations with other countries doing research or development in this area so that they may mutually benefit from their code and design guides development and research outcomes.The NRC lead on this R&D project is Cameron McCartney.  If any of you are interested in establishing contact with him, please come and see me during the break.



Library Square Kamloops, BC 



Édifice Fondaction Québec 



Questions? 
www.nationalcodes.nrc.gc.ca 
 
Thank you 

http://www.nationalcodes.ca/�
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