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Abstract
Sound-transmission-class (STC) and fire-resistance (FR) ratings for many of the generic construction
assemblies traditionally used in construction of Canadian housing and small buildings have been
published in the National Building Code of Canada (NBCC) since 1950.  While some of those ratings
were updated over the intervening years, many of them had not been revised since 1965.  Therefore, in
1992 the Canadian Commission for Building and Fire Codes decided to delete from the 1995 edition of
the NBCC, all STC and FR ratings that could not be supported by contemporary data. 

Architects, fire-protection engineers and building officials make extensive use of the STC and FR ratings
in the NBCC when designing and approving housing and small buildings in Canada.  The STC ratings are
also used extensively in the design of larger engineered structures.  Wood-frame assemblies more than
any other, are designed and constructed in accordance with the STC and FR ratings listed in the NBCC.
Therefore, it was crucial for the wood industry to generate the necessary data to retain STC and FR
ratings for wood-frame assemblies in the building code.  

No single organisation in Canada could afford to bear the costs associated with a testing program to
determine STC and FR ratings for all assemblies commonly used in Canadian housing and small
buildings.  Therefore, a partnership of affected industries and governmental organisations was created,
and the National Research Council Canada (NRC), in collaboration with those partners, commenced a
research program to quantify STC and FR ratings for generic building assemblies protected by gypsum
board.  Forintek Canada Corp., in conjunction with the Canadian Wood Council and a number of North
American manufacturers of engineered wood products, is participating in that program on behalf of
Canada’s wood products industry.  This report describes progress achieved in that research program
between April 1, 2001 and March 31, 2002.  It also includes, in tabular form, a summary of all fire tests
and all sound-transmission tests (both STC and IIC) carried out on wood-frame floor assemblies.  

A web page with all pertinent information about for the collaborative research project to assess fire and
acoustical performances of floor assemblies (FLOORS-2) can be found at:
www.nrc.ca/ir/ie/acoustics/floors2/priv/

A web page with all pertinent information about the collaborative research project to assess flanking
sound transmission in multifamily dwellings (FLANKING-2) can be found at: 
www.nrc.ca/irc/ie/flanking

A number of technology-transfer activities were carried out between April 1, 2001 and March 31, 2002,
including the following:
• Forintek researchers gave two presentations entitled “Fire Safety in Wood-frame Housing” at the

Canadian Wood Council Wood Solutions Fair in Edmonton.
• Forintek researchers gave a presentation entitled “Fire Safety and Acoustical Design of Wood-frame

Buildings” at woodWORKS! Wood-design Conferences in Vancouver and Victoria.  
• A paper by Forintek researchers entitled “Thoughts and observations on fire-endurance tests of wood-

frame assemblies protected by gypsum board” was accepted for publication in Fire and Materials.
• Forintek researchers wrote three TECHNOTES:

 Fire performance of engineered wood products – facts & fallacies.
 Design of wood-frame floor assemblies for fire resistance and noise insulation. 
 Noise transmission in wood-frame apartment buildings – solutions to flanking.

http://www.nrc.ca/irc/ie/acoustics/floors2/priv/
http://www.nrc.ca/irc/ie/flanking
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• A paper entitled “Flanking Sound Transmission in Wood-frame Construction” by researchers at NRC
was published in Canadian Acoustics/Acoustique canadienne.

• NRC published an Internal Report entitled “Impact Sound Measurement on Floors Covered with
Small Patches of Resilient Materials or Floating Assemblies”. 

• NRC published an Internal Report entitled “Sound Insulation of Load Bearing Shear Resistant Wood
and Steel Stud Walls”.

 
This research project will be continued in 2002/2003.   The ultimate completion date for the project is
March 31, 2004 (unchanged). 
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1 Objectives
To determine fire-resistance and sound-transmission-class ratings for generic wood-frame assemblies
protected by gypsum board.

2 Background
Sound-transmission-class (STC) and fire-resistance (FR) ratings for generic construction assemblies
traditionally used in construction of Canadian housing and small buildings have been published in every
edition of the National Building Code of Canada (NBCC) since 1950.  While some of those ratings were
updated over the intervening years, many of them had not been revised since 1965.  Therefore, in 1992
the Canadian Commission for Building and Fire Codes (CCBFC) decided to delete from the 1995 edition
of the building code all FR ratings that could not be supported by contemporary data.  Their reasons were
as follows:

• Building materials and construction practices had changed substantially since 1965.  Consequently,
FR ratings for assemblies constructed with new building materials or using modern construction
practices may have changed. 

• Much of the test data upon which the original FR ratings were based had been lost over the
intervening years or, by modern standards, was incomplete. 

• Specific procedures in the test methods used to quantify fire endurance of building constructions had
been changed in the past forty years.  Consequently, FR ratings determined in the 1960's might not be
duplicated in the 1990's.

• In 1991, the Canadian standard for gypsum board, CAN/CSA-A82.27 Gypsum Board, was revised.
One revision involved removal of the minimum density requirements for gypsum board.  While those
changes harmonised the Canadian standard with its American counterpart, changes in the physical
properties of gypsum board can significantly affect its performance properties.  For example, a
limited reduction in the density of gypsum board may not result in a significant change in the thermal
conductivity of gypsum board.  However, those same reductions could degrade the board’s hardness,
resistance to bending (stiffness), breaking (fracture) and puncture (nail-head pull-through resistance)
and increase the amount of shrinkage in boards exposed to fire.  Any impairment in those mechanical
properties of gypsum board would compromise the composite performance of loadbearing wood-
frame assemblies protected by the gypsum board.  Thus, while the FR rating for a non-loadbearing
wood-frame wall protected by a lower density gypsum board might not change much, the FR rating of
a loadbearing wall could be significantly diminished. 

Because sound transmission through gypsum board is directly affected by board density, the 1991
changes in CAN/CSA-A82.27 also impacted STC ratings in the NBCC.  Therefore, the CCBFC also
decided to delete every STC rating from the 1995 edition of the building code, unless that rating also was
supported by contemporary data.

Architects, fire-protection engineers and building officials make extensive use of the STC and FR ratings
in the NBCC when designing and approving housing and small buildings in Canada.  The STC ratings are
also used extensively in the design of larger engineered structures.  Wood-frame assemblies more than



Fire-resistance and Sound-transmission-class Ratings for Generic Wood-frame Assemblies

2 of 27

any other, are designed and constructed in accordance with the STC and FR ratings listed in the NBCC.
Deletion of that information from the code would seriously hinder construction of wood-frame buildings
in Canada and severely reduce Canadian markets for lumber and panel products.  Therefore, the Canadian
Wood Council (CWC), the Canadian Plywood Association (CANPLY), the Structural Board Association
(SBA), and a number of Forintek’s members asked Forintek to generate the necessary data to retain STC
and FR ratings for commonly-used wood-frame assemblies in the NBCC.

3 Research Plan

3.1 Strategy

No single organisation in Canada could afford to bear the costs associated with a testing program to
determine STC and FR ratings for all assemblies commonly used in Canadian housing and small
buildings.  Therefore, a partnership of affected industries and governmental organisations was created.  In
the latter part of 1992, the National Research Council Canada (NRC), in collaboration with those industry
and governmental partners, commenced a research program to quantify STC and FR ratings for wood-
frame and light-gauge steel-frame building assemblies protected by gypsum board.  As the research
program progressed and the list of building assemblies expanded, the number of partners in the research
program increased. 

In recent years, building regulations in Ontario, Alberta, and British Columbia and the Yukon increased
the amount of sound isolation required between units in multifamily dwellings.  Canada Mortgage and
Housing Corporation (CMHC) requires even greater levels of sound insulation in multifamily residential
buildings financed by them.  However, the building industry’s ability to prevent flanking of sound-
vibrations at the conjunction of two or more building assemblies has not kept pace with those demands
for increased sound insulation.  Consequently, many partywall assemblies fail to meet the tougher
acoustical specifications, and consumers’ expectations.  Also, inappropriate joint details can compromise
fire resistance and structural integrity of the assemblies. Therefore, the collaborative research program
with NRC was expanded to include the investigation of joint details that provide adequate sound
insulation at the intersection of two or more building assemblies in multifamily housing, without
compromising the fire or structural performance of the system.

Forintek, CWC, and a number of manufacturers of engineered wood products are participating in the
program on behalf of Canada's wood products industry.  Forintek’s scientists concentrate on
characterising the wood products used in the research program, technical issues related to “build-ability”
of the designs being studied, and the testing and test standards.  In addition, Forintek provides materials
(wood structural members and panel products) for the testing program.  CWC focuses on questions
related to the structural performance of the assemblies, building codes, and market impact.
Manufacturers of engineered wood products provide wood I-joists and wood trusses, and design guidance
and engineering analyses for their products. In regard to the provision of funding support to NRC for the
testing program outlined in this report, it was agreed as follows:

• Forintek would provide funding to support NRC in conducting tests related to interior partition walls.
Forintek would provide the wood-based building materials required for those tests.  Both Forintek
and CWC would represent the wood industry on committees overseeing that portion of the research.
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• CWC would provide funding to support NRC in conducting tests related to exterior walls and shear
(partition) walls. Forintek would provide the wood-based materials required for those tests.  Both
Forintek and CWC would represent the wood industry on committees overseeing that portion of the
research.

• Both Forintek and CWC would provide funding to support NRC in conducting tests related to floor
assemblies.  Forintek would provide all the timber joists and a limited number of parallel-chord wood
trusses, the blocking, bridging and strapping materials and the wood-based floor materials required
for those tests.  Manufacturers of wood I-joists would provide limited funding to NRC for tests
related to floor assemblies constructed with their products, and they would provide I-joists for those
tests. Truss-plate manufacturers and manufacturers of wood trusses would provide limited support
funding to NRC for tests related to floor assemblies constructed with parallel-chord wood-trusses, and
they would provide additional wood trusses for those tests.  CWC would co-ordinate wood-industry
task groups responsible for selecting the design details of I-joists and trusses used in the tests.
Forintek, CWC, and various manufacturers of the wood I-joists and trusses used in the research would
represent the wood industry on committees overseeing those portions of the research.

• Forintek would provide funding to support NRC in conducting tests related to flanking of sound at
conjunctions of two or more assemblies in multifamily housing. Forintek would provide the wood-
based materials required for those tests. Forintek would represent the wood industry on committees
overseeing that portion of the research.

3.2 Partners

The mix of industry and governmental partners varied throughout the project, depending upon the specific
products involved in each phase of the testing program.  A complete list of partners in the overall program
is provided below.

3.2.1 Industry Partners

• Gypsum board 
Gypsum Manufacturers of Canada,
Gypsum Association (USA),
CGC Company,
USG Corporation (USA),
Westroc Industries Ltd.,

• Glass-fibre insulation
Owens-Corning (Fiberglas) Canada,
Owens-Corning Fiberglas Corporation (USA),

• Rock-fibre insulation
Roxul Inc.,
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• Cellulose-fibre insulation
Cellulose Insulation Manufacturers Association of Canada,
Cellulose Insulation Manufacturers Association (USA),
Benolec Ltée.,
Thermocell Ltd.,

• Light-steel framing
Canadian Sheet Steel Building Institute,
Canadian Steel Construction Council,

• Concrete
Cement Association of Canada,

• Gypsum concrete
USG Corporation (USA),

• Wood products
Canadian Wood Council,
Forintek Canada Corp.,
Boise Cascade,
Louisiana Pacific,
NASCOR, 
Truss-Joist Weyerhaeuser,
Willamette Industries,
Alpa Lumber Inc.,
Truss Plate Institute of Canada,
Truss Plate Institute (USA),

• Home builders
Canadian Home Builders Association,

• Others
Marriott International (USA).

3.2.2 Government Partners

• Canada 
National Research Council Canada

National Fire Laboratory,
Canadian Code Centre, 
Institute for Research in Construction,

Canada Mortgage and Housing Corporation,

• Provinces
Ontario Ministry of Housing,
New Home Warranty Program of Ontario, Alberta, and British Columbia and the Yukon
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3.3 Organisation of the Research

From the beginning Forintek recognised that the overall size of this testing program might become one of
the biggest that either Forintek or NRC had ever been involved in.  Very large projects have the potential
to become unmanageable.  Therefore, to keep the work on-track, assure the timely delivery of research
results and maintain control over the finances committed to the program, Forintek insisted that the overall
program be broken up into a number of small segments.  Each would be carried out under a separate
contract with NRC.  Each would have a limited focus (e.g. interior partitions).  Subsequent contracts
would not be initiated until significant progress had been achieved in the previous ones.  

3.3.1 Interior (Partition) Walls

Planning for this part of the program began in the last months of 1991.  In early 1993, NRC commenced
sound-transmission and fire-endurance tests on various interior-partition walls and the tests were
completed by March 31, 1994.  Submissions for code changes were made in April 1994 and were
published in the 1995 edition of the NBCC.  The following agreements between NRC and Forintek are
related to that part of the overall research program:

• NRC Proposal #NP-B466 Statement of Work - Fire Performance of Insulated and Non-insulated
Gypsum Board Wall Assemblies (03 February 1993).

• NRC Proposal #NP-B484 Statement of Work - Sound Transmission Through Gypsum Board Walls
(02 March 1993).

3.3.2 Flanking Transmission of Sound Through Partywalls in Multifamily, Multistorey Housing
(Flanking)

Planning for the first phase of this part of the program began in November 1993.  That phase focused
upon conjunctions of floors with loadbearing partywalls separating living units in multifamily (apartment)
buildings.  The first phase of this part of the program investigated two issues: the role of firestops in noise
flanking and efficacy of firestops in preventing fire spread in multistorey double-stud partywalls
separating living units in apartment buildings. In August 1994, NRC commenced testing firestop
construction details for partywalls.  Those tests were completed by March 31, 1998.  In every case, the
timber joists for the floors on either side of the partywalls were oriented perpendicular to the direction of
the partywall. 

In 1999, work commenced on a follow-up phase for this part of the program.  It focused on designs
commonly used in construction of low-rise wood-frame hotels and apartment buildings.  Many of these
cases involve construction designs where the joists on at least one side of the partywall are oriented
parallel to the direction of the partywall. 

The results of this research are being summarised in a series of “best-practice” construction guides that
will be published by CMHC.  It is anticipated that the first of those guides will be available in the spring
of 2002.

The following agreements between NRC and Forintek are related to this part of the overall research
program:
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• NRC Proposal #NP-B674.7 Statement of Work - Flanking Sound Transmission at Joints in Multi-
Family Dwellings, Part 1: Transmission Via Fire Stops (27 July 1994).

• NRC Proposal #NP-C117.4 Statement of Work - Flanking Sound Transmission in Multi-Family
Dwellings, Phase II: Transmission Via Structural Connections (25 February 1999).

3.3.3 Floor-Ceilings Assemblies

Planning for this part of the program began in February 1994.  In March 1995, NRC commenced sound-
transmission and fire-endurance tests on various floor-ceiling assemblies.  Those tests were completed by
June 30, 1998. Submissions for code changes were made later that year.  In 2000, those submissions were
approved by the CCBFC.  

In February 2000, Forintek and NRC initiated a second phase to this part of program in order to determine
FR and STC ratings for wood-frame assemblies missed in the earlier phase of the research, or that had
been deemed of lesser urgency. 

The following agreements between NRC and Forintek are related to this part of the overall research
program:

• NRC Proposal #NP-B921.1 Statement of Work - Fire and Acoustical Performance of Floor
Assemblies (17 February 1995).

• NRC Letter of Amendment, 9310-JRP; A-4219.4 - Fire and Acoustical Performance of Floor
Assemblies - Letter of Agreement for Additional Work (29 March 1998). 

• NRC Letter of Amendment #2, 9310-JRP; A-4219.4 - Fire and Acoustical Performance of Floor
Assemblies - Letter of Agreement for Additional Work (4 March 1999).

• NRC Agreement for Work, 9310-JRP NP-C507.6 B-42/6.3 Fire and Acoustical Performance of Floor
Assemblies Phase II (February 21, 2000).

3.3.4 Exterior Walls and Shear (Partition) Walls

Although planning for this part of the program began in 1991, it had been anticipated that work would not
begin until 1997.  However, funding from CWC permitted NRC to commence sound-transmission and
fire-endurance tests on shear walls in the spring of 1995.  In 1996, this part of the program was expanded
to include loadbearing steel-frame walls, and the completion date extended until March 2000.  The tests
were completed and submissions for code changes in regard to wood-frame shear walls were made in
2000.  The following agreement between NRC and CWC is related to this part of the overall research
program:

• NRC Proposal #NP-B944 Statement of Work - Fire Resistance and Sound Performance of Wood Stud
Shear Walls (28 March 1995).

3.4 Technology Transfer
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Forintek and CWC devised a technology transfer plan to transfer the research results from this project, as
they became available, into practice.  The most important facets of the strategy are summarised below.

• Forintek would not disseminate any information about this research project unless that information
had market-support or market-development implications for the wood industry.  Forintek would rely
upon NRC’s scientists to publish the “purely scientific” results from this research project.

• Forintek and CWC would work together in analysing test results and formulating appropriate
recommendations for Canadian building code changes.

• Forintek would make presentations at scientific conferences and publish papers in scientific journals.
Those papers would document revisions to the building codes and test methods that result from this
research project, and Forintek would catalogue designs for building assemblies with improved sound
insulation and fire resistance.  

• Acting alone or in concert with other industry partners, CWC would submit suitable proposals for
changes to the NBCC and shepherd those proposals through the NBCC code-writing process.  The
scientific papers written by Forintek would be used to support CWC’s submissions. 

• Forintek and CWC, in concert with CMHC, NRC, and provincial ministries of housing would
develop best-practice design and construction guides describing construction details and building
assemblies that provide superior sound insulation.  Because the primary users of those guides would
be builders and building officials, CMHC, NRC, and the provincial ministries of housing would be
encouraged to take the lead in publishing and distributing the documents.

• CWC would use their extensive communication resources (exhibitions, workshops, publications,
design manuals, and direct mailings) to get information about this project out to architects, design
engineers, builders and building officials.  Forintek’s researchers would assist in these efforts.

• Forintek and CWC would encourage other partners in the NRC research program, such as the
manufacturers of gypsum board, to disseminate the results of the research as widely as possible
within their industries and their “spheres-of-influence” (e.g. Gypsum Association GA-600 Fire
Resistance Design Manual).

• Both Forintek and CWC would disseminate information about this project as extensively as possible
to their members and supporters.

• Both Forintek and CWC would disseminate information about this project to officials of the
American Forest and Paper Association (AF&PA) for use in supporting markets for wood products in
the United States. 

• Because results from this research support markets for wood abroad, Forintek would employ its
resources and international connections to disseminate information about this project to other
countries and regions such as Japan, Southeast Asia, Australia/New Zealand, and Europe.  

As the various phases of this research progressed, Forintek’s fire researchers had the opportunity to
observe and analyze what was in all likelihood, a larger number of fire-endurance tests on wood-frame
assemblies than had ever been observed by any other group of people. Those observations gave them
unique insights into fire-endurance testing and the performance of wood-frame assemblies in such tests.
As their expertise was being sought from organisations all around the globe, they recorded many of their
insights in an extensive scientific paper.
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4 Staff
L.R. Richardson Project Leader, Research Scientist

Group Leader, Fire Research
L. Poliquin Program Manager, Building Systems Department
M. Batista Technologist, Fire Research
R. Gosselin Graphic Services
C. Labbé Department Secretary

5 Accomplishments (1991-2001)

5.1 Accomplishments - 1991/1992

• Agreements in principle between NRC and Forintek scientists were reached for two collaborative
initiatives.  One described a fire-endurance testing program for symmetrical insulated and un-
insulated wall assemblies (interior partitions): the other described a testing program to determine
sound-transmission-class ratings for interior partitions.  Furthermore, there was consensus that
additional agreements would be established extending the program to more complex building
constructions [asymmetrical (exterior) walls and floors] at a later time. 

5.2 Accomplishments - 1992/1993

• Agreements were signed between NRC and Forintek for the two collaborative initiatives.  One
described a fire-endurance testing program for simple symmetrical insulated and un-insulated wall
assemblies (interior partitions).  The other described a testing program to determine sound-
transmission-class ratings for interior partitions. 

5.3 Accomplishments - 1993/1994

• An NRC client report describing the results of sound-transmission tests conducted on 168 wood-
frame walls and 117 steel-frame walls was submitted to Forintek. 

• Forintek scientists presented a paper entitled “Fire-Endurance Testing of Building Constructions
Containing Wood Members” at the 19th International Conference on Fire Safety.

• Forintek and CWC made a joint submission to the Underwriters' Laboratories of Canada Fire Test
Committee proposing revisions to CAN/ULC-S101.

• Negotiations were held with NRC scientists to establish additional collaborative research agreements
for sound-transmission-class and fire-resistance tests on wood-frame floor-ceiling assemblies,
exterior walls and the conjunctions between two adjoining walls, and walls adjoining floors and
ceilings.  

5.4 Accomplishments - 1994/1995
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• NRC submitted two client reports and seven internal reports to Forintek.  The reports describe results
of 51 small-scale and 22 full-scale fire-endurance tests on walls.

• The partners in the collaborative research program drafted a proposal for revision of Table A-
9.10.3.A. Fire and Sound Resistance of Walls in the NBCC.  The Standing Committee for Housing
and Small Buildings endorsed the proposal and the CCBFC approved the revised table for publication
in the 1995 edition of the NBCC.  As a result of this research project, Table A-9.10.3.A in the 1995
edition of the NBCC contained STC and FR ratings for 154 designs of wood-frame walls.  The 1990
edition of the code provided those ratings for 26 wall designs.  Only 12 designs would have been
included in the 1995 NBCC if this project had not been successful. 

• A paper entitled “ASTM E 119 Standard Test Methods for Fire Tests of Loadbearing Wood-frame
Walls - Data for Validation of Structural Fire Endurance Models”, by L.R. Richardson was presented
at the 1994 NAWPFRC Fire Modelling Workshop. 

• A paper entitled “Fire-Resistance and Sound-Transmission-Class Ratings for Wood-Frame Walls”, by
L.R. Richardson and R.A. McPhee (CWC) was presented at the 20th International Conference on Fire
Safety.  

• A paper by L. Richardson and D.M. Onysko entitled “Fire-Endurance Testing of Building
Constructions Containing Wood Members” was published in Fire and Materials.

• Work commenced on two additional collaborative agreements between Forintek and NRC: design of
joint details which increase sound isolation in multifamily dwellings [flanking], and determination of
the fire and acoustical performance of floors.

5.5 Accomplishments - 1995/1996

• A Forintek TECHNOTE entitled “New Sound-Transmission-Class and Fire-Resistance Ratings for
Wood-Frame Walls”, by L.R. Richardson, was published.  

• A paper entitled “Revisiting the Component Additive Method for Light-Frame Walls Protected by
Gypsum Board”, by L.R. Richardson and M. Batista, was presented at the 21st International
Conference on Fire Safety. 

• CWC established a collaborative agreement with NRC to determine FR and STC ratings for wood-
frame shear walls.  Forintek agreed to assist CWC in this research by the provision of materials,
technical advice and laboratory testing.  

5.6 Accomplishments - 1996/1997

• A paper by L.R. Richardson (Forintek) and R.A. McPhee (CWC) entitled “Fire-resistance and Sound-
transmission-class Ratings for Wood-frame Walls” was published in Fire and Materials.

• A paper by L.R. Richardson and M. Batista entitled “Fire-resistance of Wood-frame Wall Assemblies
Used in Canadian Housing and Small Buildings” was presented at the 3rd International Wood and
Fire Safety Conference.

• An Internal Report entitled “Temperature Measurement in Full-scale Wood-stud Shear Walls” was
published by the National Research Council Canada. 
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5.7 Accomplishments - 1997/1998

• A paper by L.R. Richardson and M. Batista entitled “Revisiting the Component Additive Method for
Light-frame Walls Protected by Gypsum Board” was published in Fire and Materials.

• Two papers were presented at the 4th Japan-Canada Housing R&D Workshop in Sapporo, Japan on
behalf of Forintek.  They were entitled “Fire Resistance of Lightweight Frame Floor Assemblies”, by
M.A. SultanNRC, L.R. RichardsonForintek and R.A. McPheeCWC ; and “Fire Resistance of Lightweight
Frame Wall Assemblies”, by Sultan, V.K.R. KodurNRC, Richardson and McPhee. 

• Firestop Systems Inc. constructed a new fire-testing facility at their factory in Delta, British
Columbia.  They permitted CWC and Forintek to provide a combination floor and wall assembly for a
demonstration test of their new furnace.  Following the test, Firestop Systems Inc. submitted to
Forintek a report entitled “Report of a Research and Development Fire Endurance Test Conducted on
a Loaded Full Scale Floor/ceiling Assembly and a Full Scale Bearing Wall Assembly”. 

• NRC submitted copies of four reports to Forintek.  Those reports described the results of fire-
resistance tests on full-scale floor assemblies; sound-transmission-class and impact-insulation-class
ratings for wood-frame floor assemblies; flanking transmission of noise at the intersection of floors
with partywalls in multifamily dwellings; and, fire spread and the performance of firestops within
partywalls of multifamily dwellings.

5.8 Accomplishments - 1998/1999

• The first phase of the testing program for floor-ceiling assemblies was completed and proposals for
revisions to Table A-9.10.3.B. Fire and Sound Resistance of Floors, Ceilings and Roofs were
submitted to the CCBFC.  

• A number of construction details minimising flanking transmission of sound and fire spread at
firestops in double-stud partywalls separating adjacent units in multifamily dwellings were identified.

• A paper by L.R. Richardson entitled “Acoustical and fire-resistance design for wood-frame
assemblies’ was presented at the Canadian Wood Council’s Wood Solutions Fair in Toronto, ON.

• A paper by L.R. Richardson and M. Batista entitled “Sound-transmission-class and fire-resistance
ratings for wood-frame floors” was presented at the 26th International Conference on Fire Safety.

• A Forintek TECHNOTE entitled “Design solutions to reduce flanking of sound at intersections of
floor assemblies with partywalls in multifamily housing” by L.R. Richardson was published. 

• NRC submitted copies of two reports to Forintek. Those reports described the results of fire resistance
tests on small-scale and full-scale floor assemblies. 

5.9 Accomplishments - 1999/2000

• L. Richardson wrote an extensive scientific paper documenting his observations about the
performance of wood-frame assemblies in nearly 100 standard fire-endurance tests. 

• A paper by L.R. Richardson entitled “Acoustical and fire-resistance design for wood-frame
assemblies” was presented at the Canadian Wood Council’s Wood Solutions Fair in Montréal, QC. 
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• A paper by L.R. Richardson entitled “Acoustical and fire-resistance design for wood-frame
assemblies” was presented at the Canadian Wood Council’s Wood Solutions Fair in Calgary, AB. 

• A paper by L. Poliquin entitled “Insonorisation et résistance au feu des systèmes à ossature bois” was
presented at the Canadian Wood Council’s Wood Solutions Fair in Montréal, QC. 

• A paper by L. Poliquin entitled “Insonorisation et résistance au feu des systèmes à ossature bois” was
presented at several seminars and workshops for QuJbec-based building officials, architects, builders
and wood industry officials.  

• CWC’s R.A. McPhee gave a presentation entitled “Acoustical and fire-resistance design for wood-
frame assemblies” at two CWC Wood Design Breakfast Seminars in Halifax, NS and Vancouver, BC.

• The following anecdote indicates the impact that these presentations had, and continue to have. An
architect designed an addition to a local municipal arena in Sault Saint Marie, Ontario.  That addition
was to have a cathedral-style roof-ceiling assembly.  The local building official would not approve
the plans because he was not confident that the fire resistance of the roof assembly complied with the
fire-resistance requirements of the Ontario Building Code.  Both the architect and building official
had attended one of the presentations by Forintek.  Therefore, the building official contacted
Forintek’s L. Richardson for an opinion on the matter and his concerns were confirmed.
Subsequently, the building official, architect and builder each agreed to abide by any design
recommendations provided by Forintek.  Richardson was able to provide an inexpensive design
alternative that assured the fire resistance of the wood-frame roof assembly met the code’s
requirements and was cost effective.

• Forintek established a collaborative agreement with NRC for Phase II of a testing program to
determine fire and acoustical performance of floor assemblies.  Construction details in the work
include parallel-chord wood trusses, concrete floor toppings, additional layers of subflooring,
attachment of gypsum board directly to the bottom of the joists, and varying depths of joists. 

5.10 Accomplishments — 2000/2001

• A paper by L. Richardson entitled “Observations on fire-endurance tests of wood-frame assemblies
protected by gypsum board” was presented at the 4th International Wood & Fire Safety Conference.

• A paper by L.R. Richardson, M. Batista and R.A. McPhee (CWC), entitled “Sound-transmission-
class and fire-resistance ratings for wood-frame floors” was published in Fire and Materials
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6 Progress (April 2001 — March 2002)

6.1 2001/2002 Papers and Presentations (Highlights)

 Forintek’s L. Richardson gave two 60-minute presentations entitled “Fire Safety in Wood-frame
Housing” at the Canadian Wood Council’s Wood Solutions Fair in Edmonton, AB. 

 Forintek’s L. Richardson gave 60-minute presentations entitled “Fire Safety and Acoustical Design of
Wood-frame Buildings at the woodWORKS! Wood-design Conferences in Vancouver and Victoria.
A copy of the Power Point slides used in these presentations can be found in Appendix I.

 Following peer review, a 29-page paper by L. Richardson entitled “Thoughts and observations on
fire-endurance tests of wood-frame assemblies protected by gypsum board” was accepted for
publication in Fire and Materials.  A copy of the paper can be found in Appendix II.

 A paper entitled “Flanking Sound Transmission in Wood-frame Construction” by NRC’s T.
Nightengale, R. Halliwell and D. Quirt was published in Canadian Acoustics/Acoustique canadienne.
A copy of the paper can be found in Appendix III.

 NRC published an internal report (IRC-IR 802) entitled “Impact Sound Measurement on Floors
Covered with Small Patches of Resilient Materials or Floating Assemblies” by A. Warnock.  A copy
can be found at:

www.nrc.ca/irc/fulltext/ir802/

 NRC published an internal report (IRC-IR 832) entitled “Sound Insulation of Load Bearing Shear
Resistant Wood and Steel Stud Walls” by T. Nightengale, R. Halliwell, D. Quirt, and J. Birta.  A copy
can be found at:

www.nrc.ca/irc/fulltext/ir832/

 Forintek’s L. Richardson accepted an invitation to give a 90-minute presentation entitled “Fire Safety
and Acoustical Design of Wood-frame Buildings” at the plenary session of the 2002 Annual
Conference of the Building Officials Association of British Columbia.  The conference will be held
on April 22, 2001 in Burnaby, BC.

 L.Richardson wrote three Forintek TECHNOTES:
• Fire performance of engineered wood products – facts & fallacies.
• Design of wood-frame floor assemblies for fire resistance and noise insulation. 
• Noise transmission in wood-frame apartment buildings – solutions to flanking. 

6.2 NRC- Forintek Partnership 

NRC established a web page for the collaborative project to develop new fire-resistance and sound-
transmission ratings for light-frame floor assemblies.  All interim reports, test reports, agendas for
meetings and minutes of meetings and other relevant information can be found there.  The web page can
be found at:

www.nrc.ca/ir/ie/acoustics/floors2/priv/
To enter the “members only” sections:

User Name: floors2

http://www.nrc.ca/irc/fulltext/ir802/
http://www.nrc.ca/irc/fulltext/ir802/
http://www.nrc.ca/irc/ie/acoustics/floors2/priv/
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Password: soundfire

All of the acoustics data from the two phases of the collaborative project to determine sound transmission
in light-frame floor assemblies were compiled into two Excel tables (both airborne sound and impact-
noise transmission).  The tables contain add-in macros for easy display of the frequency/TLL curves for
each floor specimen.  Copies have been posted in the “Members Only” section of the web site.  

NRC established a web page for the collaborative project to identify building designs and construction
details that minimise noise transmission due to flanking in multifamily dwellings.  All interim reports, test
reports, agendas for meetings and minutes of meetings and other relevant information can be found there.  

The web page can be found at:
www.nrc.ca/irc/ie/flanking
To enter the “members only” sections:

User name: flanking
Password: decibels

This research has already generated most of the information/data about the fire-resistance of wood-frame
assemblies that is needed by the Canadian wood industry.  However, much more information/data is
needed about the acoustical performance of wood-frame construction, and material properties affecting
noise transmission.  

6.2.1 Floor-Ceiling Assemblies

The third and fourth meetings of the steering committee for the collaborative research project to assess
fire and acoustical performances of floor assemblies were held on March 20, and October 10, 2001,
respectively.  L. Richardson represented Forintek: R. McPhee represented CWC.

 In the USA, code requirements related to impact sound transmission are based upon the results of
tests on carpeted floor assemblies.  However, impact sound transmission tests on floors with carpets is
very imprecise because the length of the fall of the hammers depends upon the thickness of the carpet
fibres and the pad under the carpet.  At this time, the CCBFC has not established specifications for
impact sound transmission through floors.  However, it is expected that when they do, impact-
insulation class (IIC) ratings in Canada will be for bare floors (no finish floors).  

 A table summarising all fire endurance tests on wood-frame floor assemblies carried out for this
research project (both FLOORS-1 and FLOORS-2) can be found in Appendix IV.  

 A table summarising all acoustics tests on wood-frame floor assemblies carried out for this project
(both FLOORS-1 and FLOORS-2) can be found in Appendix V.

 As soon as they are translated into French, tables summarising data developed during Phase I of this
collaborative program to determine fire-resistance and sound-transmission ratings for floor
assemblies will be published as an addendum to the NBCC.  It is anticipated that this will occur by
April 2002. In the future, the CCBFC may publish the tables of fire and sound ratings in a progeny
document that would then be referenced by the 2003 NBCC. 

 The CCBFC is investigating the feasibility of moving away from the current “time-based” fire-
resistance-rating requirements in the NBCC to a “class-based” system.  For example, Class “A” might
be required wherever one-hour fire resistance ratings are currently required by the building code. If

http://www.nrc.ca/irc/ie/flanking
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effected, such a classification system would attempt to match “class” with some combination of
occupant load, occupant egress, and use/design-fire scenario.  

 Most of the wood-frame floors tested for fire resistance this year were constructed with metal-plate-
connected parallel-chord wood trusses.  The fire-resistance ratings of those floors did not differ from
the ratings for floors of similar design constructed with solid joists or I-joists, however, it is
worthwhile to comment on the failure mechanism.  The wood-components in those trusses were
fabricated from either nominal 3x2 or 4x2 lumber, and to ensure that the trusses would perform in the
same manner as longer trusses commonly used in building construction, each had a plate-connected
splice in the bottom chord near mid-span.  Typical splices in a nominal 4x2 bottom chord are shown
in Figure 1.  Once the ceiling membrane failed, fire-endurance times for the assemblies depended
entirely upon the performance of the bottom chords in the trusses. Failure of the plate-connected
splices caused failure of the chords.  Figures 2 and 3 illustrate bottom-chord splices following fire
tests.  Because these critical components of trusses are in tension, when the splices failed, the pieces
making up the chords pulled apart thereby dislodging the web-pieces.  Then, the resulting deflections
in the top chords brought about failure of the floors. Failures of bottom-chord splices were the result
of the teeth in the metal plates pulling out of the charred wood.   Truss-plate teeth are typically about
9 mm long.  Therefore, even though char depths under plate connections in the bottom chord were
less than in the rest of the chord, once the char under the plates was more than about 5 or 6 mm in
depth, the plates could no longer hold the splice-joints together.  Substitution of these truss plates
with truss plates having 16-mm long teeth might have increased the fire endurance of the bottom
chord.  Finally, it is important to point out that contrary to suggestions by some people, these splice
joints do not fail because the steel plates have been weakened by the fire exposure.  Neither do they
fail because the metal teeth conduct heat deep into the wood and accelerate char formation in the
lumber.  Examination of the joints following the tests demonstrated that the metal plates partially
shielded the underlying wood from the full effects of the fire and there was slightly less char
formation under the plates than in the remainder of the bottom chords. 

 Because of the superior stiffness of wood-trusses, compared to timber joists or I-joists, there was very
little deflection in floor assemblies constructed with wood-trusses until the bottom chords failed.
Once they failed, deflections in the floor assemblies increased by more than 100 mm within two
minutes. However, contrary to anecdotal reports by fire fighters, catastrophic failure of the floors was
not observed.  

Figure 1 Metal-plate-connected splice in the bottom chord of truss
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Figure 2 Splice following fire test Figure 3 Splice following fire test (with
dislodged web pieces) 

6.2.2 Partywalls in Multifamily Dwellings (Flanking)

The fifth and sixth meetings of partners in the collaborative project on Flanking Sound Transmission in
Multi-family Dwellings (Phase II: Transmission via Structural Connections) were held on May 8 and
October 24, 2001, respectively.  L. Richardson and L. Hu attended on behalf of Forintek.  

 All empirical testing for the collaborative project on flanking sound transmission in multifamily
dwellings has been completed. NRC will post the final draft of the report on this project in the
“Members Only” section of the web site by April 30, 2002.  Assuming that there are no “serious”
problems with the report, the final report will be available by the end of September.

 It is a simple fact that “mass” affects low frequency noise (airborne sound) impedance: “hardness”
(softness) and “stiffness” affect high frequency noise (impact noise) impedance.  That being said, one
of the toughest problems to be faced in transferring the results of this research program to the design
and construction communities is that the acoustical performance of an assembly is not a simple thing
to categorise.  Furthermore, there is a myriad of small, though critical design details that must be
included in each construction design.  Finally, optimum design solutions for individual buildings
depend upon the life styles of the occupants, the types of sounds to which they are sensitive and the
types of noises that they make.  In some situations, building constructions with the lowest STC or IIC
will not provide individuals homeowners with the most comfortable indoor environment since those
ratings are each driven, to a great extent, by specific noise-frequency bands.  As noted above, each
individual’s sensitivity to noise differs, both in terms of their sensitivity to volume and their
sensitivity to specific frequency-ranges.  An individual that is especially sensitive to noises in
frequency ranges that are outside those driving STC and IIC ratings may not notice any difference
between two building assemblies with significantly different STC or IIC ratings. 
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 There are major discrepancies between the results of the acoustics tests being carried out for the
collaborative research project to assess fire and acoustical performances of floor assemblies
(FLOORS-2) and the collaborative project on flanking sound transmission in multifamily dwellings
(FLANKING): primarily in regard to impact noise transmission.  Simple, one-number IIC ratings
obtained in the FLOORS-2 project appear to significantly “under measure” impact noise transmission
(IIC’s are too high).  It is entirely possible that the results of the FLOORS-2 project simply reflect the
absence of flanking. 

 There is a significant beneficial attenuation effect associated with wood-frame floors that is not
observed with concrete construction.  In wood-frame floors, the amount of noise transmission in a
floor assembly that passes through a partywall, particularly impact noise, is inversely proportional to
the sum of the distance been the noise source and the partywall and between the partywall and the
receiver.  These attenuation effects are even greater when the direction of the floor joists is parallel to
that of the partywall (See Figures 4-6).  This means that it is important when designing multifamily
dwellings that kitchens and bathrooms (two problem rooms) be situated as far from the partywall as
possible.  On the other hand, attenuation effects are minimal in concrete construction.  Impact
vibrations are so readily transmitted through concrete that it does not matter where the “problem”
rooms are situated: almost all of the impact-noise vibrations will be transmitted to the other side of
the partywall.  

Figure 4 Illustration of noise attenuation from joist to joist

Figure 5 Illustration of noise attenuation resulting from joints in subfloor 
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Figure 6 Illustration of noise attenuation due to longitudinal joist stiffness

As illustrated in Figure 4, each supporting joist dissipates a portion of the energy resulting from impact
vibrations as they travel through the floor.  The discontinuity created by butt joints between adjoining
panels in the subfloor allows even more of that dynamic energy to dissipate (Figure 5).  Finally, because
of the stiffness of the joists, vibrational energy is quickly dissipated as it travels in the same direction as
the joists, if the subfloor is fastened tightly to the joists (Figure 6).  

 Wood-frame floors offer homeowners significant advantages in terms of reduced impact noise
transmission compared to the common practice of pouring concrete toppings on floors.  This latter
technique is very effective at reducing airborne sound transmission but has extremely deleterious
effects on impact noise transmission.  Figure 7 illustrates a commonly used design for floors and
partywalls in multi-storey wood-frame apartment buildings.  Table 1 depicts the acoustical
performance of various flooring systems used with this basic construction design. 

Table 1 Apparent Vertical Impact Sound Insulation
Vertical Impact Sound Insulation (Apparent)

Loadbearing single-stud partywall / continuous floor assembly
I-joists parallel to partywall

No finish floor
3-mm resilient
 vinyl flooring 

on subfloor

7-mm carpet 
(no underpad)
 on subfloor

19-mm OSB 
over 5-mm foam-

plastic  mat1

OSB subfloor 47

19-mm OSB overlay staped to
subfloor

52  52 62 57

38-mm poured concrete on
subfloor

39  49 66 60

38-mm poured gypsum-
concrete over 9-mm foamed-
plastic mat

50 54 68 62

2x 15-mm OSB & plywood raft
on 9-mm foamed-plastic pad

58 55 64 59

1. Acoustical performance is representative of proprietary laminate-flooring products

joist

impact energy

subfloor
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Following a number of homeowner acoustic-comfort surveys, Canada Mortgage and Housing
Corporation identified the following sound-insulation objectives for multifamily buildings: STC >55 for
inter-unit walls and floors, and IIC >55 for inter-unit “hard” floors and IIC >65 for inter-unit “carpet”
floors. As shown in Table 1, placing a second OSB floor over the subfloor increases the stiffness of the
assembly sufficiently to increase the IIC of a floor assembly from 47 to 52.  On the other hand, because
impact vibrations travel so easily through concrete, placing a concrete topping on the assembly reduces
the IIC to 39: placing the concrete topping over a foamed-plastic mat increased the IIC to 50.  Creating a
wood raft composed of two layers of OSB (or plywood or a combination of the two) over a foamed-
plastic pad increased the IIC to 58.   Obviously, installation of a soft carpet and foamed-rubber underpad
on any floor assembly significantly reduces impact noises.  However that kind of a finish floor is
unacceptable in kitchens, bathrooms and utility rooms.  In those situations, resilient vinyl floors or
ceramic tile is commonly used.  Use of floating wood rafts provides optimum noise insulation for those
kinds of floor coverings. 

Figure 7 Continuous wood-frame floor and loadbearing partywall in  multi-storey apartment
building 

6.3 AF&PA

A representative of Forintek, L. Richardson, attended meetings of the AF&PA Subcommittee on Fire
Performance of Wood, and the AF&PA Technical Committee from August 7 to 10, 2001 in Federal Way,
WA.  The following summarises some of those meetings.

 All documents in the DCA (Design for Code Acceptance) series published by AF&PA are available,
free-of-charge, on the AF&PA web site.  They include:
• DCA2 - Design of Fire-Resistive Exposed Wood Members
• DCA3 - One-hour Fire Rated Wood-frame Walls

 The AF&PA website can be found at:
http://www.arc.org/

 AF&PA conducted four tests on wood-frame assemblies at the Fire Insurer’s Laboratories of Korea
(FILK).  The tests employed ISO 834 fire-exposures and positive furnace pressures. 

Joists perpendicular to partywall Joists parallel to partywall

http://www.arc.org/
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• WALL:  Nominal 2x6 Doug fir No 2 studs; 1 layer 15.9 mm NGC Type X gypsum wallboard on
each side, partial filling of cavity with mineral wood insulation – Fire resistance 59 min.

• WALL:  Nominal 2x6 Hem fir No 2 studs; 1 layer 15.9 mm Lafarge (Korean) Type F gypsum
wallboard on each side, entire cavity filled with mineral wood insulation – Fire resistance 66 min.

• WALL:  Nominal 2x6 Hem fir No 2 studs; 1 layer 15.9 mm NGC Type X gypsum wallboard on
each side, entire cavity filled with mineral wood insulation – Fire resistance 67 min.

• FLOOR: Nominal 2x10 Hem fir No 2 studs; 1 layer 15.9 mm  NGC Type X gypsum wallboard
attached to the bottom of the joists using resilient channels, 50 mm thick panels of mineral wood
insulation between the joists, lightweight concrete topping on the floor – Fire resistance 65 min.

 AF&PA staff will oppose revisions to building codes and test standards that could lead to positive
furnace pressures being specified for fire-resistance testing of building assemblies for compliance
with building codes in the United States.  

 Last year the Phoenix Arizona fire department carried out four tests to evaluate the fire performance
of metal-plate-connected pitched-chord wood roof trusses in relation to firefighter safety, each of
which was witnessed by AF&PA officals.  As illustrated in the photograph taken during one of the
tests, roofs constructed with metal-plate-connected pitched-chord wood trusses and OSB sheathing do
not collapse catastrophically without warning (in this case, warning from the large plumes of flame
extending from the windows and gable-ends of the building), even when the roof supports an air-
conditioning unit (partially obscured by the smoke) and two, 100 kg fire-fighter “dummies”, and the
trusses were purposely fabricated with defects.  

 Next year, the Phoenix fire department will carry out tests to assess the fire performance of flat-
roofed buildings constructed with I-joist and metal-plate-connected parallel-chord wood truss
structural roof members.  Some of the buildings will have sprinkler systems within the roof-cavities.  

 The United States Fire Administration (USFA) would like to create a firefighter safety guide entitled
“Structural Collapse Prediction of Wood Construction”, and have asked the wood industry to assist in
this effort.  

Figure 8 Phoenix fire department fire test of specially constructed building with metal-plate-
connected wood roof trusses
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6.4 Other Meetings

Forintek scientists attended a number of meetings throughout the year to plan various aspects of this
research program and to formulate strategies which optimise the benefits from the project for the wood
industry. The following is a brief synopsis of those meetings.

April 4 Meeting with researchers from the NRC to observe the fire-endurance testing of a floor
assembly constructed with proprietary I-joists.

May 1 Meeting with James White from the Western Fire Center and John Watkins, a lawyer from
San Francisco.  This lawyer’s firm brought a class-action lawsuit against five California-
based gypsum-wallboard manufacturers.  The suit claims that homeowners in California have
been placed at risk because these manufacturers of generic Type X (fire rated) gypsum
wallboard allowed the fire-performance properties of their wallboard to decline over the past
ten to twenty years. White is a consultant (and former researcher at Weyerhaeuser Co.)
working on behalf of the plaintiffs.  

May 31 Meeting with researchers from the NRC to observe the fire-endurance testing of a floor
assembly constructed with I-joists.

June 5 Meeting with researchers from the NRC to observe the fire-endurance testing of a floor
assembly constructed with steel joists.

June 28 Meeting with researchers from the NRC to observe the fire-endurance testing of a floor
assembly constructed with metal plate-connected parallel-chord wood trusses.

July 11 Meeting with researchers from the NRC to observe the fire-endurance testing of a floor
assembly constructed with metal plate-connected parallel-chord wood trusses.

July 13 Meeting with researchers from the NRC to observe the fire-endurance testing of a floor
assembly constructed with steel joists.

July 12 Telephone conference with James White (Western Fire Center) and Jim Bihr, (consultant and
former head of the International Congress of Building Officials) regarding fire-endurance
testing of assemblies finished with fire-rated gypsum wallboard.  White and Bihr were
working on behalf of the plaintiffs in the class-action suit being brought against California
manufacturers of fire-rated gypsum wallboard.  

Aug 28 Meeting with researchers from the NRC to observe the fire-endurance testing of a floor
assembly constructed with metal plate-connected parallel-chord wood trusses.

Sep 10 Meeting with researchers from the NRC to observe the fire-endurance testing of a floor
assembly constructed with wood joists.

Oct 26 Meeting with researchers from the NRC to observe the fire-endurance testing of a floor
assembly constructed with steel joists and spray-applied cellulose-fibre insulation.
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Oct 30 Meeting with researchers from the NRC to observe the fire-endurance testing of a second
floor assembly constructed with steel joists spray-applied cellulose-fibre insulation.

Nov 14 Meeting with researchers from the NRC to observe the fire-endurance testing of a floor
assembly constructed with wood joists.  

Nov 29 Meeting with researchers from the NRC to observe the fire-endurance testing of a floor
assembly constructed with wood joists.

Jan 8 Meeting with researchers from the NRC to observe the fire-endurance testing of a floor
assembly constructed with metal plate-connected parallel-chord wood trusses.

Jan 15 Meeting with researchers from the NRC to observe the fire-endurance testing of a floor
assembly constructed with steel joists.

Feb 7 Meeting with researchers from the NRC to observe the fire-endurance testing of a floor
assembly constructed with I-joists.
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8 2002-2003 Work Plan
This research project will be continued in 2002/2003.   The ultimate completion date for the project is
March 31, 2004 (unchanged). 

The focus for most of Forintek’s activities in 2002-2003 will relate to the provision of materials and
characterisation of the properties of those materials for the fire and sound tests on floor assemblies that
NRC will conduct throughout the year

While the collaborative project with NRC on flanking sound transmission in multifamily dwellings will
be wrapping up (the testing is already completed), discussions with officials from NRC will be initiated to
follow up on the “just-completed” work.  New initiatives will be explored, specifically a study to identify
and quantify those properties of materials and assemblies that affect noise transmission.  Furthermore,
because acoustical design using wood-frame construction offers homeowners significant advantages, both
in terms of cost and environmental comfort, the follow up research will look at additional wood-based
design solutions for multifamily dwellings.  

Forintek will continue to write papers for presentation at conferences, seminars and workshops and for
publication in journals and other written media in order to get the message out about this project and the
acoustical and fire performance of wood-frame construction.  Two of the major points that will be made
in those papers is that wood-frame construction provides far better sound insulation than concrete, and is
less expensive than steel-frame.  

Forintek will continue to work with CMHC and NRC to develop “best-practice” guides describing
construction details for partywalls separating adjacent units in multifamily dwellings. 

In 2002/2003, Forintek, will write a short report detailing differences between the wood-frame assemblies
tested in this research program and the traditional wood-frame assemblies having one-hour fire resistance
ratings described in model building codes in the United States.  

In 2002/2003, Forintek, in collaboration with a post-graduate student in Civil Engineering at Carleton
University, will write a report analysing structural loads applied to wood-frame assemblies during fire-
endurance tests in major countries around the world.  Then, using a suitable fire-resistance model, the
impact of those loads on the fire resistance of the assemblies will be assessed. 

If sufficient resources are available, in 2002/2003, Forintek scientists will write a major research paper
discussing sound transmission in wood-frame construction and highlighting those construction details
which optimise sound insulation.  
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Appendix II

Thoughts and Observations on Fire-endurance Tests 
of Wood-frame Assemblies Protected by Gypsum Board
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