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FPInnovations Fire Research Program 2013-14

Activity report for the 2013 Annual Meeting of the
Fire Design Subcommittee of the American Wood Council
July 23-24, 2013 — Leesburg, VA

Advanced wood building systems form a significant market opportunity for wood in taller
(greater than 4 storeys) and larger buildings. However, current building codes set prescriptive
limits on the use of wood products in such buildings type due mainly to potential fire hazard.
There is a need to rationalize those prescriptive limits through a performance-based/engineering
approach that will help in the development of alternative solutions and eventually, pave the way
towards a performance-based building code or updated prescriptive solutions.

The general objective of this year projects is to develop a performance-based road map for
designing larger and taller buildings with respect to fire safety, structural, building envelope and
sustainability. Assessment and identification of performance criteria are the initial and
fundamental steps towards achievement of the general objective.

Performance-based fire design
Continue to explore possibilities in improving, or developing, performance-based fire design
tools for allowing more flexibility for designing fire-safe taller and larger wood building systems.
1. Review current Code limitations, objectives, functional statements and performance
levels.
2. Investigate fire performance of hybrid concrete-CLT floors and hybrid steel-wood
assemblies.
3. Investigate charring rate of CLT made from Douglas fir lumber.
4. Investigate charring rate of CLT made with thin laminates (less than 1% in.).
5. Assess flame spread rating of massive timber assemblies (LVL, PSL, LSL, CLT). Report
is completed and is available upon request.
6. Determine combustion properties of Structural composite lumber from Cone calorimeter
tests.
7. Develop a fire-risk index method for wood-framed constructions.

Fire-resistance calculation methods

A mechanics-based calculation method has been developed and is similar to that found in both
the NDS and the Eurocode 5 — Design of Timber Structures, Part 1-2: General rules — Structural
fire design.

The calculation method is applicable to heavy timber, glue-laminated timber and structural
composite lumber. It does not include the fire-resistance of cross-laminated timber (may be added
later). The new design methodology has been submitted at the CSA O86 main Technical
Committee for consideration in the next 2014 edition of the standard.

Lastly, further to the publication of the US edition of the CLT Handbook, the Canadian version
will be updated for addressing integrity and insulation criteria, but also in regards to one-
dimensional charring rate as a function of the thickness of laminates.



Support to Carleton Univ. Industrial Research Chair in Fire Safety Engineering
FPInnovations provide support to the Industrial Research Chair in Fire Safety Engineering at
Carleton University in the following ways:

= FPInnovations co-supervise students completing Masters and PhD thesis.

=  FPInnovations co-supervise research projects under the Theme III of the NEWBuildS
program.

» FPInnovations, along with NSERC, also fund the Industrial Research Chair.

Collaboration on the CWC/FPI/NRC Consortium on Mid-Rise Combustible
Construction

The existing prescriptive requirements in building codes limiting the use of combustible materials
for structural elements based on prescriptive height and area requirements, which are dependent
on the occupancy classification of the building, are a soft barrier to the use of wood-based
structural assemblies.

There have been submissions to the Canadian Commission on Building and Fire Codes (CCBFC)
for changes to the 2015 National Building Code of Canada (NBCC) to allow for the increased use
of wood structural elements in buildings presently required to use noncombustible structural
systems. A collaborative research project has been undertaken to develop the data needed to
support industry-initiated proposals to the CCBFC to incorporate requirements into the NBC to
permit the use of wood products in mid-rise buildings and to facilitate the implementation of
demonstration projects.

Three real 3-storey building fire tests are being investigated as a joint project with FPInnovations,
Canadian Wood Council & NRC. To date, the light-frame and CLT buildings have been complete
and the light-gauge steel building (minimum Code compliance) is scheduled for end of summer.
Reports from NRC will be available shortly after this time.

Five full-scale fire-resistance tests have also been conducted on structural wall assemblies that
would typically be found in the lower portions of mid-rise buildings and required to achieve at
least 1-hr fire-resistance rating and sound transmission class of 50. Reports from NRC will be
available later this summer.

Codes and Standards Activities

FPInnovations’ fire scientists continue to participate in many codes and standards committees
such as ULC S100a on fire tests, ISO TC92/SC4 on fire safety engineering, CSA A257 Technical
Committee on Engineering Design in Wood and Truss Plates, CSA A370 Technical Committee
on Solid and Engineered Wood Products, Standing Committee on Housing & Small Buildings
(Part 9) from the Canadian Commission on Building and Fire Codes (CCBFC), the ANSI/APA
Performance standard on Cross-Laminated Timber and the JAS/BEC Technical Committee on
Japanese standards and Building Experts Committee.

Support to Building Designers and AHJs

FPInnovations’ fire scientists play an increasing role in providing support to fire protection
engineer consultants seeking approval from AHJs for performance-based designs using wood
structures that do not fall under the prescriptive requirements in the National Building Code of
Canada.

Work is being conducted in the province of Quebec and BC to better implement a road map and
design procedures for performance-based fire design.




A design guide written by FPInnovations (in French only) has been recently published for
supporting a provincial Code change allowing mid-rise residential buildings in Quebec. It is
expected that Quebec’s minister will officially announce the “green light” for building for mid-
rise in Quebec during this month of July.

Ontario has also showed some interest for future collaboration.

Submitted by Christian Dagenais
July 2™, 2013
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