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Abstract 

In an attempt to prevent the spread of fire and smoke beyond the compartment in which the fire starts, 
regulations often require building construction such as walls and floors to exhibit varying degrees of fire 
resistance. Since penetrations for building service equipment and systems in wall and floor assemblies 
acting as fire separations are unavoidable, steps must be taken to ensure these penetrations do not 
compromise the fire resistance of the compartmentation. As designers embrace taller and larger wood 
buildings, and as new massive wood products such as cross-laminated timber (CLT) become available, 
fire stop solutions for massive-wood structures are becoming increasingly necessary.   
 
Currently, there are no listed fire stop systems available for service penetrations in solid wood wall and 
floor assemblies in North America. The lack of available listed and generic fire stop systems for solid 
wood construction, especially for massive wood products such as CLT poses a challenge to architects and 
engineers in their effort to gain acceptance of a proposed design from an Authority Having Jurisdiction 
(AHJ). 
 
To this end, the wood industry is interested in facilitating the development and approval of fire stop 
systems for solid wood construction such as CLT construction. The following report provides background 
information on the standard test method used in Canada to evaluate fire stop systems, ULC S115, 
“Standard Method of Fire Tests of Firestop Systems” and the regulatory requirements specified in the 
National Building Code of Canada (NBCC). 
 
A review of research conducted in Europe demonstrates that fire stop systems currently used in reinforced 
concrete and light-frame construction can be used with success in solid wood construction. While testing 
conducted in Europe has largely relied on lining the reveal of openings with gypsum board, a limited 
number of tests indicate that lining methodology using gypsum board may not be necessary in all cases. 
 
The highest priority for facilitating the development and approval of fire stop systems is in wood 
structures up to 6 storeys tall. This is due to the fact that these buildings are currently permitted in the 
British Columbia Building Code (BCBC) and are likely to be permitted in other provinces as well as in 
the 2015 edition of the NBCC. 
 
In order to help the wood industry in moving forward in addressing fire stops issues, three paths are 
identified and discussed in which the wood industry could facilitate the development of approved fire stop 
systems for solid wood construction. Ultimately, it is the fire stop manufacturers who must conduct 
testing in order to seek fire stop listings. Therefore, it is highly recommended that testing be conducted in 
cooperation with one or more fire stop manufacturers. 

  



Literature Review: Fire Stop Requirements as Related to Massive Wood Wall and Floor Assemblies   

 Project No 301006155 

 

 
 May 2013 FPInnovations. All rights reserved. 

®  FPInnovations, its marks and logos are registered trademarks  of FPInnovations 

3 of 6  

 

Acknowledgements 

Financial support for this study was provided Natural Resources Canada (NRCan) under the 
Transformative Technologies Program, which was launched to identify and accelerate the development 
and introduction of wood products in North America. 
 
FPInnovations expresses its thanks to its industry members, NRCan (Canadian Forest Service), the 
Provinces of British Columbia, Alberta, Saskatchewan, Manitoba, Ontario, Quebec, Nova Scotia, New 
Brunswick, Newfoundland and Labrador, and the Yukon Territory for their continuing guidance and 
financial support. 
 
 
 



Literature Review: Fire Stop Requirements as Related to Massive Wood Wall and Floor Assemblies   

 Project No 301006155 

 

 
 May 2013 FPInnovations. All rights reserved. 

®  FPInnovations, its marks and logos are registered trademarks  of FPInnovations 

4 of 6  

 

Table of Contents 

Abstract .......................................................................................................................................................................... ii 

Acknowledgements ....................................................................................................................................................... iii 

1 Objectives ............................................................................................................................................................... 5 

2 Staff ........................................................................................................................................................................ 5 

3 Introduction ............................................................................................................................................................. 5 

Appendix I  Report prepared for FPInnovations by CHM Fire Consultants Ltd. ............................................................. 6 
 
 
 



Literature Review: Fire Stop Requirements as Related to Massive Wood Wall and Floor Assemblies   

 Project No 301006155 

 

 
 May 2013 FPInnovations. All rights reserved. 

®  FPInnovations, its marks and logos are registered trademarks  of FPInnovations 

5 of 6  

 

1 Objectives 

The objective of this literature review is to provide background material on the standard test method 
utilized in Canada for Fire Stop Systems; on the regulatory requirements in the National Building Code of 
Canada (NBCC) regarding fire stopping; and on the recent work in Europe on fire stopping of through-
penetrations in solid wood assemblies and its potential applications to massive wood such as CLT. This 
literature review focuses mainly on NBCC requirements that are contained in Part 3 of Division B of the 
code since these are by far the most likely to govern in massive wood assemblies requiring fire stop 
solutions. 
 
This literature review has been conducted by a fire engineering consultant, per FPInnovations staff 
request and guidance. 
 

2 Staff 

Christian Dagenais, Eng, M.Sc Scientist, Serviceability & Fire Group, FPInnovations 
Steve Craft, P.Eng., Ph.D. CHM Fire Consultants Ltd. 
 

3 Introduction 

Regulations often require building construction such as walls and floors to exhibit some degree of fire 
resistance in an attempt to prevent the spread of fire and smoke beyond the compartment in which the fire 
starts. The requirement for fire resistance is just one component of the design strategy for fire safety 
which aims to reduce the risk to the lives of occupants and fire-fighters, and to reduce property loss. The 
fire resistance is one type of “passive fire protection” which is always ready in the event a fire occurs. On 
the other hand “active fire protection” includes features such as the fire alarm and sprinkler systems, 
which activate when a fire is detected. The fire safe design of buildings often relies on both passive and 
active fire protection measures. Fire stop systems are one component of the passive fire protection of a 
building, which ensures that the fire resistance of a wall or floor assembly are not compromised by joints 
or penetrations. 
 
Penetrations for building service equipment and systems in wall and floor assemblies acting as fire 
separations are unavoidable, and therefore, must be planned for early in the design stage. As designers 
embrace taller and larger wood buildings, and as new massive wood products such as CLT become 
available, fire stop solutions for massive-wood structures are becoming increasingly necessary. The wood 
industry is interested in developing some generic fire stop solutions for sealing penetrations in massive 
wood members such as cross-laminated timber (CLT) panels or glue-laminated (glulam) members. These 
solutions may include the use of generic materials, or application of systems currently listed for light-
frame or concrete construction modified for use in solid wood construction. There is a need however, to 
investigate the effectiveness of such systems to massive wood products such as CLT.  
 
Since fire testing is relatively expensive, it is important that the highest priority and most widely 
applicable fire stop solutions are identified. The report presented Appendix I provides recommendations 
in regards to setting priorities for a testing program of generic fire stop systems currently used in light-
frame and concrete assemblies. 
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Executive Summary 
 

In an attempt to prevent the spread of fire and smoke beyond the compartment in which the fire starts, 
regulations often require building construction such as walls and floors to exhibit varying degrees of fire 
resistance.  Since penetrations for building service equipment and systems in wall and floor assemblies 
acting as fire separations are unavoidable, steps must be taken to ensure these penetrations do not 
compromise the fire resistance of the compartmentation.  As designers embrace taller and larger wood 
buildings, and as new massive wood products such as cross-laminated timber (CLT) become available, 
fire stop solutions for massive-wood structures are becoming increasingly necessary.   

Currently, there are no listed fire stop systems available for service penetrations in solid wood wall and 
floor assemblies in North America.  The lack of available listed fire stop systems for solid wood 
construction can increase the difficulty for architects and engineers in their effort to gain acceptance of 
a proposed design from an Authority Having Jurisdiction (AHJ).   

To this end, the wood industry is interested in facilitating the development of fire stop systems for solid 
wood construction such as CLT construction.  The following report provides background information on 
the standard test method used in Canada to evaluate fire stop systems, CAN/ULC-S115, “Standard 
Method of Fire Tests of Firestop Systems” and the regulatory requirements specified in the National 
Building Code of Canada (NBCC).  

A review of research conducted in Europe demonstrates that fire stop systems currently used in 
reinforced concrete and light-frame construction can be used with success in solid wood construction.  
While testing conducted in Europe has largely relied on lining the reveal of openings with gypsum board, 
a limited number of tests indicate that lining the reveal with gypsum board may not be necessary in all 
cases. 

The highest priority for facilitating the development and approval of fire stop systems is in wood 
structures up to 6 storeys.  This is due to the fact that these buildings are currently permitted in the 
British Columbia Building Code (BCBC) and likely to be permitted in the 2015 edition of the NBCC.  While 
fire stop solutions for buildings greater than 6 storeys in height are likely a lower priority, consideration 
may be given to seeking a set of solutions for an FT-rating of 2 hours.  This would likely cover most fire 
stop requirements since many of the penetrations would require the lesser rating of F-rating of 1.5 
hours. 

In order to help the wood industry chose a way forward, three paths are identified and discussed in 
which the wood industry could facilitate the development of approved fire stop systems for solid wood 
construction.  Ultimately, it is the fire stop manufacturers who must conduct testing in order to seek fire 
stop listings.  Therefore, it is highly recommended that testing be conducted in cooperation with one or 
more fire stop manufacturers.   
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Introduction 
Regulations often require building construction such as walls and floors to exhibit some degree of fire 
resistance in an attempt to prevent the spread of fire and smoke beyond the compartment in which the 
fire starts.  The requirement for fire resistance is just one component of the design strategy for fire 
safety which aims to reduce the risk to the lives of occupants and fire-fighters, and to reduce property 
loss.  The fire resistance is one type of “passive fire protection” which is always ready in the event a fire 
occurs.  On the other hand “active fire protection” includes features such as the fire alarm and sprinkler 
systems, which activate when a fire is detected.  The fire safe design of buildings often relies on both 
passive and active fire protection measures.  Fire stop systems are one component of the passive fire 
protection of a building, which ensures that the fire resistance of a wall or floor assembly are not 
compromised by joints or penetrations.   

Penetrations for building service equipment and systems in wall and floor assemblies acting as fire 
separations are unavoidable, and therefore, must be planned for early in the design stage.  As designers 
embrace taller and larger wood buildings, and as new massive wood products such as CLT become 
available, fire stop solutions for massive-wood structures are becoming increasingly necessary.  The 
wood industry is interested in developing some generic fire stop solutions for sealing penetrations in 
massive wood members such as cross-laminated timber (CLT) panels or glue-laminated (glulam) 
members.  These solutions may include the use of generic materials, or application of systems currently 
listed for light-frame or concrete construction modified for use in solid wood construction. 

Currently, fire stop solutions tend to be proprietary products which most commonly achieve 
marketplace acceptance through certification by a listing organization such as Intertek or Underwriters’ 
Laboratories of Canada.  As discussed later in Chapter 2, a single generic solution exists in the National 
Building Code of Canada (NBCC) [1] for “cast in place” non-combustible penetrating service equipment.  
However, this solution is essentially restricted to poured concrete construction.  Therefore, architects 
and engineers generally rely on listed fire stop systems for building design.  In some cases, when a listing 
is not available for a particular situation, a fire stop manufacturer may provide a custom fire stop detail 
based on engineering judgement.  However, in these cases, it is up to the fire protection engineer on the 
specific project to approve and stamp the design, thereby, taking responsibility for the fire stop detail.  
Even with the stamp of a fire protection engineer, an Authority having Jurisdiction (AHJ) may reject the 
design without documentation showing the fire stop detail has passed the standard test, CAN/ULC-S115, 
“Standard Method of Fire Tests of Firestop Systems”1 [2].  Given the liability and potential difficulty in 
the use of custom fire stop details, it is highly advantageous to have listed fire stop systems or to 
develop generic methods which could be adopted by the building code in a future edition. 

                                                           
1 The NBCC uses the term “fire stop” while the ULC standard uses the term “firestop” (all one word).  For 
consistency with the NBCC, this report uses “fire stop” except where the text is taken directly from the ULC 
standard. 
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Fire Stop Types 
Fire stops are typically required for the following four scenarios: 

• Through-penetration of fire separation: A through-penetration exists when a penetrating item, 
such as a pipe, passes entirely through the fire separation.   

• Membrane-penetration of fire separation: A membrane-penetration exists when a penetrating 
item, such as a pipe or electrical box, passes through only one membrane of a fire separation, 
which is made up of multiple materials.  A common example is a light-frame wood wall assembly 
in which the services are run in the cavity of the wall and exit where needed (e.g. wall switch).   

• Construction joint: A construction joint exists between two adjacent fire separations or 
components of fire separations and are typically linear.  These locations may include joints 
between a ceiling and wall, roof and wall, wall and floor or two abutting wall, floor or ceiling 
assemblies.   

• Building perimeter joint: A building perimeter joint is a space between a fire-rated floor 
assembly and a non-fire rated exterior wall such as a curtain wall.  Fire stop systems for building 
perimeter joints are also commonly called “perimeter fire barrier systems.”   

Of these four fire stop types, the first three are addressed in the standard test CAN/ULC-S115 while 
the fourth is not currently regulated in the NBCC.  While this literature review will focus heavily on 
the standard test, the emphasis will be on through-penetrations.  Membrane penetrations are 
common in light-frame construction where the gypsum board is penetrated on one side for services 
such as switches, lights and receptacles. The impact on solid wood construction such as CLT walls or 
floors will be of little concern.  Fire stops for construction joints is outside the scope of this literature 
review.  Full-scale fire-resistance testing conducted by FPInnovations [3] has shown joints in solid 
wood wall and floor assemblies can perform well when sealed to prevent the movement of hot 
gases or air through the joint. 

Terminology 
Throughout this literature review a number of terms, which have a specific meaning in the context of 
the NBCC, are used repeatedly.  For clarity, the following NBCC definitions [1] are reproduced below.  

Fire separation is defined as “a construction assembly that acts as a barrier against the spread of fire.”      

Fire-resistance rating is defined as “the time in minutes or hours that a material or assembly of 
materials will withstand the passage of flame and the transmission of heat when exposed to fire under 
specified conditions of test and performance criteria, or as determined by extension or interpretation of 
information derived therefrom as prescribed in the NBCC.” 

Also, in the 2010 NBCC, the terminology has been slightly changed to differentiate between fire stop 
systems and fire blocks used to separate concealed spaces.  The NBCC defines the two as follows. 
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Fire stop is defined as “a system consisting of a material, component and means of support used to fill 
gaps between fire separations or between fire separations and other assemblies, or used around items 
that wholly or partially penetrate a fire separation”. 

Fire block is defined as “a material, component or system that restricts the spread of fire within a 
concealed space or from a concealed space to an adjacent space”. 

Fire Stop Material Attributes  
A number of proprietary and generic fire stop materials are available.  An example of proprietary 
products would be an intumescent paste, paint or collar, while generic materials may include mineral 
wool fibre or gypsum paste.  Each of the various materials used in fire stop systems tend to possess one 
or more of the following properties [4]:  

• Endothermic reaction: By undergoing an endothermic reaction, the material absorbs energy 
thus slowing down the rate of heat transfer through the material.  A common example of a fire 
stop material that exhibits an endothermic reaction is gypsum.  Gypsum contains chemically 
bound water. Upon heating, gypsum undergoes a chemical reaction which causes this water to 
be released.  This chemical reaction absorbs a significant amount of heat as does the 
subsequent evaporation of the water.   

• Insulation: A material that has a low thermal conductivity is able to slow the rate of heat 
transfer through the material.  A common example of a fire stop material used to provide 
insulation is mineral wool fibre insulation.  Mineral fibre insulation is well suited to fire stopping 
because of its low thermal conductivity and its stability at high temperatures associated with 
fire.   

• Ablative reaction: An ablative material reacts to the hot temperature of the fire by slowly 
eroding, which in essence, reduces the heat transfer to the remaining material from the hot fire 
gases. 

• Intumescence: A material that intumesces expands when subjected to elevated temperatures 
associated with fire.  This expansion though the release of gases fills any gaps that may be 
present.  Once the material has fully expanded, the material becomes a rigid char layer, which 
insulates and slows the rate of heat transfer through the material.  

Literature Review Scope 
• The purpose of this literature review is to provide background material on the standard test 

method utilized in Canada for Fire Stop Systems; on the regulatory requirements in the National 
Building Code of Canada (NBCC) regarding fire stopping; and on the recent work in Europe on 
fire stopping of through-penetrations in solid wood assemblies. 

• This literature review focuses mainly on NBCC requirements that are contained in Part 3 of the 
code since these are by far the most likely to govern in massive wood assemblies requiring fire 
stop solutions. 
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• This report does not address joint systems such as between CLT panels in wall or floor 
assemblies, floor to wall or head of wall (wall to ceiling). 

Chapter 1:  Overview of Test Method CAN/ULC-S115 
 

The standard test method CAN/ULC-S115, “Standard Method of Fire Tests of Firestop Systems” [2] is the 
Canadian test standard used to regulate the performance of fire stop systems.  The equivalent fire test 
method used in the United States is ASTM E814, “Standard Test Method for Fire Tests of Penetration 
Firestop Systems” [5].  The ISO standard for through penetration fire stops is ISO 10295-1, “Fire Tests for 
Building Elements and Components - Fire Testing of Service Installations - Part 1: Penetration Seals” [6] 
while the European Union standard is EN 1366-3, “Fire Resistance Tests for Service Installations - Part 3: 
Penetrations Seals” [7]. 

The focus of this report is on the Canadian standard, CAN/ULC-S115.  The intent of the standard is to 
test a fire stop system complete with the wall or floor assembly, the specific penetrating item and the 
fire stop material or product when exposed to the standard temperature-time exposure used in 
determining the fire-resistance ratings of building assemblies.  In Canada, fire-resistance tests are 
conducted according to CAN/ULC-S101, “Standard Methods of Fire Endurance Tests of Building 
Construction and Materials” [8]. 

From this point on, CAN/ULC-S115 will be referred to as the standard.  The summary below is for 
information only and specific requirements should be taken directly from the standard. 

Test Specimen/Assembly 
The test specimen(s) is (are) part of the overall test assembly and it is possible to test multiple test 
specimens in one test assembly.  More precisely, the test specimen is the actual fire stop system being 
tested, while the test assembly is the wall or floor assembly into which the test specimens are mounted 
or installed.  Therefore, depending on the size of the test assembly, it is possible to test a number of test 
specimens limited only by the edge spacing in the standard and desired spacing between penetrations. 

Wall/Floor Assembly 
Firestop systems are to be installed and tested in each construction type for which ratings are desired.  
Therefore, if a system is tested in a 5 ply CLT wall panel, the same result cannot be applied to a 3-ply CLT 
wall panel without additional testing.  Understandably, an assembly chosen for a particular test should 
have, at an absolute minimum, a fire-resistance rating equal to the duration for which the fire stop 
rating is desired.  For massive wood construction such as CLT walls and floors, this should not be a 
problem since these assemblies typically fail structurally during a fire resistance test which will not occur 
during fire stop testing since no load is applied. 
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Penetrating Item(s) 
The construction of the fire stop systems includes the penetrating items such as conduits, pipes, cables 
(with desired jacket types, sizes, and conductor types), at the percent fills, using any required supports, 
etc. in order to produce a representative system for testing.  The penetrating item must extend 305 mm 
into the furnace beyond the assembly and 915 mm on the unexposed side.  For cases where the fire 
stop system is asymmetrical, the system must be tested from both sides. 

Spacing 
The periphery of the fire stop system must be at least 305 mm from the edge of the furnace.  While not 
stipulated in the standard, a minimum of 305 mm between fire stop systems is recommended, while a 
greater distance is preferable. 

Test Equipment 
The minimum furnace size to conduct fire stop testing is limited only in furnace chamber volume.  The 
volume of the furnace chamber must be greater than 0.40 m3.  Considering this requirement in 
conjunction with the spacing requirements above, it is conceivable a furnace could be as small as 1 m by 
1 m.  However, a more common size, particularly with fire stop manufacturers is 1.2 m by 1.2 m.  Testing 
at a commercial laboratory on a full-scale wall or floor furnace allows testing a number of fire stop 
systems at once, which is often completed for certification purposes once research testing has been 
completed. 

The furnace is controlled using the typical shielded thermocouples specified in CAN/ULC-S101 [8].  The 
number of thermocouples required to control the furnace is a function of the furnace size, but no less 
than three are used. 

Test Procedure 
Once constructed, instrumented and placed in the furnace, the test procedure is virtually identical to a 
standard fire-resistance test following CAN/ULC-S101 [8]. 

Temperature-Time Exposure 
The temperature-time exposure is identical to that in the standard fire-resistance test, CAN/ULC-S101 
[8]. 

Furnace Pressure 
The standard requires a positive pressure condition to be maintained from 5 minutes into the test until 
the test is stopped.  In the absence of specific pressure criteria, the pressure is maintained at 2.5 Pa 
higher in the furnace than on the unexposed side of the test assembly.  This pressure difference is to be 
maintained at a location 305 mm below the lowest surface of horizontal test assemblies or 20 mm 
below the lowest fire stop material.  As discussed in Chapter 2, in two instances the NBCC requires 
testing to a pressure differential of 50 Pa. 
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Unexposed Surface Temperature Measurements 
The unexposed temperature is measured at a number of locations dependent on the specific fire stop 
system being tested.  In each case, the unexposed temperature measurements are taken using welded 
thermocouples with a flexible, oven-dry pad.  The specifications of the pads are found in section 5.4 of 
the standard.  Below is an overview of the unexposed temperature measurement locations (for more 
detailed requirements, see section 5.3 of the standard): 

• On the unexposed surface of the fire stop system, 25 mm from each through-penetrating item. 
• On the unexposed surface of the fire stop system at the periphery. 
• On the unexposed surface of the fire stop system equidistant from two penetrating items or 

groups of items. 
• At a point on any frame installed around the perimeter of the opening. 
• On the unexposed surface of the wall or floor assembly at least 100 mm from any opening. 
• On each type of through-penetrating item, 25 mm from the unexposed surface of the fire stop 

system. 
• At points on the unexposed surface deemed most susceptible to temperature rises. 
• If the grouping of through-penetrating items or placement of fire stop material does not permit 

the installation of the thermocouple pad, the size or shape of the pad can be modified to fit.  
Otherwise, another location can be chosen which would be expected to provide similar 
temperature measurements. 

Rating System/Failure Criteria 
Four different ratings (in addition to different durations) are possible when testing a fire stop system for 
through-penetrations in compliance with CAN/ULC-S115.  Each rating is expressed in terms of time 
based on specific performance requirements.  The four ratings are a combination of three performance 
criteria, which may be required by the building code.  These three performance criteria include the 
ability of the fire stop system to prevent the passage of flame, to prevent an unacceptable temperature 
rise on the unexposed side of the penetration/assembly, and to prevent the development of any 
openings during exposure to a hose stream.  Each of these criteria is described in further detail below. 

Passage of Flame 
The fire stop system is said to meet the passage of flame requirement if it remains in place during the 
fire test for the rating period without allowing flame to pass through the opening and while preventing 
any flaming on the unexposed side.  Flaming includes not only substantial flaming but also transient, 
flash and flickering flaming. 

Temperature Rise 
The fire stop system is said to meet the temperature rise requirement if the temperature rise measured 
at any one of a series of locations on and around the fire stop system on the unexposed side does not 
exceed 181°C above the temperature at the start of the test.   
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Hose Stream 
The fire stop system is said to meet the hose stream test requirements, provided no openings permit a 
projection of water from the stream beyond the unexposed side.  The hose stream test is conducted 
after the test specimen has been subject to the lesser of one hour fire exposure or 50 percent of the 
desired fire-resistance period.   Note the NBCC does not require a hose stream test for any fire stop 
systems. 

The four possible ratings for through-penetrations along with the acceptance criteria are summarized in 
Table 1. 

Table 1.  Possible fire stop ratings for through-penetrations and the corresponding acceptance 
requirements.  

Firestop System Rating Acceptance Requirements 
F-Rating • Prevent passage of flame 

FT-Rating • Prevent passage of flame 
• Prevent temperature rise on unexposed surface >181°C 

FH-Rating • Prevent passage of flame 
• Pass hose stream test 

FTH-Rating 
• Prevent passage of flame 
• Prevent temperature rise on unexposed surface >181°C 
• Pass hose stream test 

*Note that another rating exists solely for evaluating air leakage and is designated with an L-rating.  

When discussing building code requirements, it is helpful to understand that different ratings can be 
required for fire stop systems installed in different locations for different functions.  For instance, in the 
same building, the NBCC may require an F-rating of 45 minutes for one system, but an FT-rating of 2 
hours for another.  
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Chapter 2:  Performance Requirements Set Forth in the NBCC 
 

The 2010 NBCC [1] requires that fire stop systems be tested in accordance with CAN/ULC-S115 as 
described in Chapter 1.  The following review is intended to cover the aspects of the NBCC which would 
be the most relevant to a wood building constructed of solid wood wall and floors.  In the following 
chapter, references to a 2010 NBCC clause or sentence are included in square brackets (e.g. [NBCC, 
clause reference].    

NBCC Part 3 Buildings 
The NBCC requires that any penetration in a fire separation or a membrane forming part of an assembly 
required to have a fire-resistance rating be sealed by a fire stop.  As a base requirement, the NBCC 
requires the fire stop must have an F rating no less than the fire-protection rating required for closures2 
[NBCC 3.1.9.1.1a] in the fire separation as outlined in Table 1.  An alternative is to cast in place [NBCC, 
3.1.9.1.1b]; an example being penetrating items that have been placed prior to concrete being poured.  
However, some restrictions apply to cast in place when using combustible piping. Understandably, cast 
in place is typically not a practical solution in heavy timber buildings.  The use of concrete toppings is not 
likely to satisfy the regulatory authority since the topping itself does not provide the entire fire 
resistance of the floor assembly. 

Table 2.  Fire-protection rating required for closures in a fire-separation [NBCC, 3.1.8.4] 

Fire-resistance Rating of Fire Separation Minimum Fire-Protection Rating of Closure 
45 min. 45 min. 

1 hr. 45 min. 
1.5 hr. 1 hr. 
2 hr. 1.5 hr. 
3 hr. 2 hr. 
4 hr. 3 hr. 

 

Note that sprinklers are permitted to penetrate a fire separation or a membrane forming part of a fire-
resistance rated assembly without the fire stop requirements stated above provided the annular space 
created by the penetration of a fire sprinkler is covered by a metal escutcheon plate in accordance with 
NFPA 13, “Installation of Sprinkler Systems” [9], [NBCC, 3.1.9.1.4]. 

                                                           
2 The NBCC defines fire-protection rating as “the time in minutes or hours that a closure will withstand the passage 
of flame when exposed to fire under specified conditions of test and performance criteria, or as otherwise 
prescribed in this code”. 
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Firewalls 
Special requirements exist for penetrations of firewalls or horizontal fire separations which allow a 
storage garage to be considered as a separate building.  In these cases, the fire stop must have an FT 
rating not less than the fire-resistance rating for the fire separation [NBCC, 3.1.9.1.2]. 

Horizontal Service Spaces 
Special requirements exist for penetrations of fire separations for horizontal service spaces where the 
service space extends above a fire separation.  In this case, the fire stop must have an FT rating no less 
than the fire-resistance rating for the fire separation [NBCC, 3.1.9.1.3]. 

Fire Dampers 
Another exception exists for fire dampers which are permitted to penetrate a fire separation without 
having to meet the fire stop requirements above, provided the fire damper is installed in conformance 
with NFPA 80, “Fire Doors and Other Opening Protectives” [10] [NBCC, 3.1.9.1.5]. 

Combustibility of Service Penetrations 
Service penetrations, such as pipes, ducts, electrical outlet boxes, totally enclosed raceways or other 
similar service equipment that penetrate an assembly required to have a fire-resistance rating must be 
non-combustible, unless the assembly was tested incorporating that service equipment, with the 
exceptions noted in the two following sections [NBCC, 3.1.9.2]. As can be appreciated, this can lead to a 
large number of tests required given the large variation of combustible service equipment available in 
the marketplace. 

Wires, Cables and Outlet Boxes 
As mentioned above, some exceptions exist for some configurations of wires, cables and outlet boxes in 
which the specific product penetrating the assembly need not be part of the test assembly.  The 
following are a summary of the exceptions: 

• Optical fibre cables and electrical wires and cables in an enclosed non-combustible raceway 
[NBCC, 3.1.9.3.1]. 

• Optical fibre cables and electrical wires and cables with restrictions on the combustible 
insulation or sheaths that are contained in a totally enclosed non-metallic raceway, which also 
meets certain restrictions on combustibility as measured in various standard test methods 
[NBCC, 3.1.9.3.2]. 

• Single conductor metal sheathed cables with combustible jacketing that are greater than 25 mm 
in diameter, provided the cables are not grouped and spaced a minimum of 300 mm apart 
[NBCC, 3.1.9.3.3]. 

• Combustible enclosed raceways that are embedded in a concrete slab [NBCC, 3.1.9.3.4]. 
• Combustible outlet boxes provided the opening in the membrane is not more than 0.016 m2 

[NBCC, 3.1.9.3.5]. Outlet boxes that penetrate opposite sides of a wall assembly need to be 
offset to maintain the integrity of the fire separation [NBCC, 3.1.9.3.6]. 
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Combustible Piping Penetrations 
Similar to the section above, some exceptions exist for combustible piping penetrations where the 
specific product penetrating the assembly does not need to be part of the test.   

• Combustible sprinkler piping is permitted to penetrate a fire separation provided the fire 
compartments on each side of the fire separation are sprinklered [NBCC, 3.1.9.4.1]. 

• Combustible drain, waste and vent piping is permitted to penetrate a fire separation provided 
the piping is sealed at the penetration by a firestop that has an F-rating equal or greater than 
the fire-resistance rating of the fire separation with the added requirement of testing under a 50 
Pa pressure difference [NBCC, 3.1.9.4.4].  These pipes are not permitted in vertical service 
spaces [NBCC, 3.1.9.4.5].  Note that in many cases, the fire stop for combustible pipe is required 
to have a greater F-rating than would otherwise be required for a non-combustible pipe and 
with the added pressure difference.  Therefore, the fire stop system requirements are more 
onerous for combustible pipe. 

• Water distribution pipes and combustible piping for central vacuum systems are permitted 
provided the same requirements above for drain, waste and vent piping are met [NBCC, 
3.1.9.4.2]. 

Additional requirements exist for polypropylene pipes and fittings used for drain, waste and vent 
piping for the conveyance of highly corrosive materials and for piping used to distribute distilled or 
dialyzed water in a laboratory and hospital facilities in a building required to be of non-combustible 
construction.  The polypropylene pipes that penetrate a fire separation must be sealed at the 
penetration by a fire stop that has an FT rating not less than the fire-resistance rating of the fire 
separation when tested at a pressure differential of 50 Pa [NBCC, 3.1.5.16.3]. 

NBCC Part 9 Buildings 
While Part 3 of the NBCC requires fire stop systems be tested and assessed according to CAN/ULC-S115, 
the NBCC accepts the use of generic fire stop materials such as mineral wool, gypsum plaster or Portland 
cement mortar in Part 9 buildings.  Part 9 of the NBCC requires that through-penetrations in fire 
separations must be tightly fitted or fire stopped to maintain the integrity of the fire separation [NBCC, 
9.10.9.6.1].   

The NBCC places similar restrictions on the types of combustible penetrating items permitted in Part 9 
buildings as it does for Part 3 buildings previously mentioned and thus requires fire stop systems that 
have been tested to the standard test [NBCC, 9.10.9.6.3]. 

However, in the case of firewalls, the same requirements exist for Part 9 buildings as for Part 3 buildings; 
that is, the fire stop system must possess an FT rating not less than the fire-resistance rating of the fire 
separation [NBCC, 9.10.9.6.2]. 
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NBCC Review Summary 
Based on the review of the 2010 NBCC, the following observations can be made based on the 
assumption that most CLT buildings will be sufficiently large or tall to require the fire protection features 
to meet Part 3, “Fire Protection, Occupant Safety and Accessibility” of the NBCC. 

• Up to 6 stories, (currently permitted in British Columbia) where the required fire-resistance 
rating is typically one hour, fire stopping solutions sealing penetrations in fire separations 
between units on the same floor and between floors will require an F-rating of 45 minutes.  It is 
unlikely that CLT construction will have horizontal service spaces given the platform frame type 
of construction commonly used. 

• Above 6 stories (currently would require an alternative solution in any province), the fire-
resistance rating for floors and supporting walls is 2 hours.  Therefore, the fire stopping in these 
floor and wall assemblies will require an F-rating of 1.5 hours.   

• Firewalls separating buildings and horizontal fire separations separating a storage garage 
requiring a 2 hour fire-resistance rating, while in some instances such as between mercantile 
occupancies or medium or high hazard industrial occupancies, a 4 hour fire-resistance rating is 
required.  However, since firewalls are required to be of non-combustible construction, the lack 
of fire stop solutions for solid wood assemblies is of little consequence. 

• Since penetrations in fire separations are to be sealed by fire stop systems that have been 
tested in accordance with CAN/ULC-S115 standard, and the penetrating items must either be 
non-combustible or have been part of the assembly tested, much more can be accomplished by 
testing non-combustible penetrating items.  This then allows the solutions that have been 
developed to be used with other non-combustible penetrating items as well as the exceptions 
for wires, cables and combustible pipes mentioned previously.  Testing of specific combustible 
penetrating items which are not included in the exceptions above will provide test results 
limited to that specific penetrating item/product. 

• Testing with a pressure differential of 50 Pa is limited to testing of combustible piping.  
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Chapter 3: European Approach to Fire Stops in Massive Wood 
Assemblies 
 

Since there has been no North American research related to fire stops in solid wood construction in 
recent years, one must look to Europe for the current state-of-the-art.  Since CLT construction began in 
Europe 10-15 years before North America, designers have been looking to the fire stop manufacturers 
and the CLT manufactures for fire stop solutions for solid wood construction.  Even with the head start 
in Europe, as the papers below describe, there is still a lack of approved fire stop systems for solid wood 
assemblies.  Therefore, over the last few years, European researchers have started to look at possible 
solutions employing the existing fire stop technology used for concrete and light-frame structures.  
Below is a review of the publicly available documentation describing the state-of-the-art. 

Experimental Study by Werther et al., Germany [11] 
A study was conducted by Werther et al. in Germany to investigate the performance of existing fire stop 
systems, commonly used in concrete and light-frame construction, in solid wood wall and floor 
assemblies.  At the time the paper was prepared, the authors report that approved fire stop systems 
were typically only available for concrete or gypsum board construction in Europe.  For penetrations of 
service installations in timber assemblies, the authors identified the following challenges. 

• Service installations made from combustible materials and materials that melt at fairly low 
temperatures, such as wirings or plastic pipes, may contribute, in combination with wood-based 
panels, to quick formation of gaps or holes in the penetration area during a fire. 

• Metal pipe work can increase the heat flow through the assembly, thus early flame spread to 
the unexposed side may be possible. 

• The application of penetrating sealing systems, such as coated mineral wool boards, usually 
reduces the cross section of the timber structures.  Gaps and the unprotected reveal area may 
lead to an early fire spread and a sideways passing of the penetration sealing system. 

The first point above is of particular concern given the fire tests reported by Craft et al. [12] who found 
that any leakage into or out of the furnace through a CLT panel would cause localized burn through in a 
fraction of the time it took to burn through the panel as a whole.  As mentioned above, fire stop testing 
is conducted under positive pressure, however, forcing hot gases through the assembly likely will 
produce a similar result. 

Experiments Completed 
In an attempt to better understand the performance of existing fire stop systems for timber frame and 
solid timber structures, a number of fire tests were conducted for penetrations such as electrical wiring 
and pipes, as well as electrical boxes for switches and receptacles.  The main focus of the study was to 
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evaluate modifications of existing approved fire stop systems for light-frame (gypsum board protected) 
construction for use in timber/solid wood assemblies.  To this end, measures were taken to line and 
frame the openings to reproduce similar boundary and install conditions as in light-frame assemblies.  
Additionally, tests were completed with wires penetrating OSB sheathing of 15 and 25 mm thicknesses.   

Of particular interest to this literature review are tests completed on 1180 mm by 1180 mm CLT panels 
which were 120 mm thick and consisted of 5 layers bonded together using a melamine resin.  In 
addition, two full-scale fire tests were conducted on a timber frame wall and floor assemblies in 
combination with a mineral wool board and multiple penetrations.  These tests used additional framing 
and gypsum board to create and line the opening. 

While the tests were carried out according to the European fire stop standard EN 1366-3, the failure 
criteria used are essentially identical in terms of integrity and insulation failure3.  The fire exposure used 
was that from the standard fire resistance test, ISO-834.  There is no mention in the paper what the 
pressure in the furnace was or if the standard EN1366-3 specifies a pressure differential. 

Results 
The authors indicate that the gypsum-lined penetration performed very well with two layers of 18 mm 
fire rated gypsum board lining the opening and extending 100 mm beyond the penetration on the 
exposed and unexposed surfaces.  No issues were found when heating around gypsum board fasteners 
was explored as the heat caused minimal charring in the vicinity of the fastener.  The tests on the CLT 
panels with gypsum lined openings and established fire stop systems found that the system was able to 
resist failure for the 90 minute fire exposure.  An example of the fire stop solutions from the paper is 
reproduced in Figure 1. 

 

Figure 1.  Fire stop testing configuration (reproduced from [11]) 

The lining of through penetrations with gypsum board for multiple penetrations was demonstrated to 
provide a means to use a system currently listed for light-frame gypsum assemblies in solid wood walls.  
While fire stop systems tested in a floor configuration typically experience a more severe exposure, 

                                                           
3 Insulation and integrity of an assembly describe the ability of a separating element of a building construction, 
when exposed to fire on one side, to restrict the temperature rise of the unexposed face to below specified levels 
and to prevent the passage of flames or hot gases respectively. 
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there is no indication the concept of lining the penetration opening with gypsum would not work equally 
well.  

The performance of the fire stop system with CLT panels needs to be considered when a polyurethane 
adhesive is used as this is currently the adhesive being used by CLT manufacturers in Canada.  The “fall-
off” of the CLT layers as the char depth approaches the bond line as is observed with the polyurethane 
adhesive currently in use could likely affect the fire stop system for durations that exceed the time 
required to char the first layer. 

While there is very little detail as to the performance of the wires penetrating the OSB sheathing, with 
no indication of the failure times or test duration, one interesting point is that in the tightly fitted cables 
with PVC sheathing, the swelling of the PVC upon heating appeared to help seal the penetrations.  It is 
not clear if this is something that could be applicable to thick solid wood walls and floors.  It is likely that 
this is not a practical solution from a field application standpoint.  Results using flexible sealing 
compounds or gypsum putty showed promising results.  It would appear these tests were for residential 
application and likely for short fire exposure durations. 

Note that the research reported on in this paper provide minimal detail and it seems only two tests 
were conducted for a 90 minute duration.  Therefore, by no means can one conclude, based on this 
study, that all fire stop systems listed for light-frame wood assemblies can be applied to solid wood wall 
and floor assemblies without exception.  However, in principal, the methodology does show promise.  
The authors did not discuss the practicality of the gypsum board lining method in terms of cost of 
installation compared to other construction types.  It is unclear whether the time required to line an 
opening with gypsum board would be feasible from an economic stand point or if the aesthetics could 
be a problem. 

Fire Safety in Timber Buildings – Technical Guideline for Europe [13] 
The Technical Guideline for Europe includes Chapter 8 entitled “Fire stops, service installations and 
detailing in timber structures.”  Since the chapter has been authored by the same authors of the paper 
discussed above by Werther et al. (2012), it is no surprise that the chapter adopts the same overall 
methodology for meeting fire stop requirements for through penetrations. That being the use of 
multiple layers of gypsum board to line openings, which then permit multiple penetrating items to be 
sealed employing existing fire stop systems used in concrete and light-frame construction. 

Of particular interest is a table that has been prepared summarizing suitable penetrating sealing systems 
for building service installations.  For information purposes, the table has been reproduced below as 
Table 3.  The authors state that in general the approved and tested penetration sealing systems 
described in Table 1 can be used for solid wood structures.  This is based on the concept of lining the 
reveal areas of the penetrations/openings with a non-combustible encasement cladding over the entire 
thickness of the separating element.  The non-combustible encasement referred to is gypsum board 
where the thickness and number of layers is dependent on the duration of the rating being sought. 
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Table 3.  Suitable penetration sealing systems for building service installations [13]. 

 Type of service installation Suitable in 
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Mortar Y Y Y Y/N Y/N Y/N Y Y N/Y N/Y 
Coated mineral wool 
slab shutter 
(intumescent or 
ablative coating) 

Y Y Y Y/N Y/N Y/N Y Y Y Y 

Intumescent formed 
components, blocks, 
plugs 

Y Y Y/N N N N N Y Y/N Y/N 

Cable boxes Y Y Y/N N N N N Y Y/N Y/N 
Pipe collars N N N Y Y Y/N N Y Y/N Y/N 
Fire pillows Y Y Y/N Y/N N N N Y Y/N Y/N 
Sand gaskets Y Y N/Y Y Y N Y/N Y Y/N Y/N 
Mineral wool pipe 
linings Y/N Y/N N Y N Y/N N/Y Y Y/N Y/N 

Foams/mastics Y/N Y/N N Y/N N Y/N N Y N/Y N/Y 
   Y:  Yes, the sealing system is suitable 
   Y/N:  The sealing system may be suitable in some cases and not in others 
   N/Y:  The sealing system is not suitable in the majority of cases 
   N:  No, the system is not suitable 

 

Fire-Resistance Sealing in Timber Construction, Holz Forschung [14] 
A scanned copy (pages 25-47) of the Planning Brochure - Fire-Resistant Sealing in Timber Construction 
prepared by the company Holz Forschung in Austria was shared by FPInnovations for review.  Difficulty 
arose in reviewing the document when nomenclature or acronyms were used which were likely defined 
in the missing pages of the document. 

In the brochure, Section 6 describes a series of fire stop tests that were conducted. These tests have 
been summarized in Table 4.  
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Table 4.  Summary of tests described in document by Holz Forschung, Austria [14] 

Test Series Assembly Penetrations/Fire Stop Results 

Small-scale 
Wall tests 
(1 m x 1 m) 

CLT, 94 mm 
12.5 mm 
gypsum 
board 
 

• mineral fibre board (2 x 50 mm), 
ablation coating, without gypsum clad 
reveal 

• mineral fibre board (2 x 50 mm), 
ablation coating, with gypsum clad 
reveal 

• two polypropylene pipes, 125 mm dia., 
with collars 

• 15 by 15 mm opening filled with Hilti 
fire protection foam 

Test ran for 121 min., 
failure was burn through 
of Hilti fire protection 
foam 

CLT, 94 mm 
exposed 

Test ran for 91 min., no 
indication of failure 
mechanism 

Small-scale 
shaft 
wall/ceiling 
connection 

5-layer CLT, 
150 mm 
connected to 
non-
combustible 
shaft wall 

• mineral fibre board without gypsum 
clad reveal 

• polypropylene pipe, with collar 
• duct, 125 mm dia. (likely with mineral 

fibre) and sealant  

Test ran for 121 min., no 
mention of failure in 
report 

Large-scale 
wall test 
(3m x 3 m) 

3-layer CLT, 
97 mm, 12.5 
mm gypsum 
board 

• 600 mm by 600 mm mineral fibre board 
(2 x 50 mm), ablation coating, without 
gypsum clad reveal 

• 600 mm by 600 mm mineral fibre board 
(2 x 50 mm), ablation coating, with 
gypsum clad reveal 

• 3 - 125 mm dia. pipes (PE-HD, PP & PVC) 
with collars 

• PE-HD pipes, two diameters, with 
different annular spaces  

• 20 mm by 20 mm opening filled with 
Hilti fire protection foam 

• duct, 125 mm dia. (likely with mineral 
fibre) and sealant 

• various cable boxes, cable passages and 
sockets 

Test ran for 100 min., all 
sealing systems fulfilled 
requirements including 
mineral fibre board 
without reveal cladding 
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Large-scale 
ceiling/shaft 
wall test 

Ceiling:        
5-layer CLT, 
165 mm, 
exposed  
 
Shaft wall:  
3-layer CLT, 
97 mm, 15 
mm gypsum 
board 
 
 

• 600 mm by 600 mm mineral fibre board 
(2 x 50 mm), ablation coating, without 
gypsum clad reveal 

• 600 mm by 600 mm mineral fibre board 
(2 x 50 mm), ablation coating, with 
gypsum clad reveal 

• 3 - 125 mm dia. pipes (PE-HD, PP & PVC) 
with collars 

• PE-HD pipes, two diameters, with 
different annular spaces  

• 20 mm by 20 mm opening filled with 
Hilti fire protection foam 

• duct, 125 mm dia. (likely with mineral 
fibre) and sealant 

• various cable boxes, cable passages and 
sockets 

Test ran for 105 minutes, 
all fire stop systems 
achieved positive results, 
no fire penetration 
between shaft wall and 
ceiling 

 

It appears that in both small-scale (1m x 1 m) and full-scale (3 m x 3 m) tests, the company found 
satisfactory performance of the fire stop systems in both gypsum protected CLT panels and fully 
exposed CLT panels.  In some cases, the fire stop systems were installed without lining the reveal of the 
CLT panels with gypsum board, while in other cases the penetrations were lined.  Unfortunately, the fire 
tests are described in very little detail and are insufficient in helping to develop a test plan or guidance 
to the designer.  Another difficulty in interpreting the results is the poor translation to English.  For 
example, it seems for the small-scale wall tests that the author states that the results of the CLT tests 
are similar to tests conducted by the participating companies on gypsum board walls, but it is not clear.  
The sentence states, “Both results are comparable with tests executed by the participating companies at 
mineral walls or gypsum plasterboard walls.”  There is no indication for the other tests if the time 
achieved in the test is similar to tests completed using the fire stops systems in more typical 
construction types.       
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Chapter 4:  Summary and Recommendations 
 

Summary of Standard Test Method 
The Canadian standard test method for fire stop systems is CAN/ULC-S115, “Standard Method of Fire 
Tests of Firestop Systems.”  While the minimum size of the test assembly is not specified in the 
standard, minimum edge spacing requires that the smallest practical size assembly is on the order of 1 
m by 1m.  Larger assemblies permit testing multiple fire stop test specimens in a single test. The test 
standard requires testing under a small positive furnace pressure with the exception of some 
combustible penetrations for which a more significant 50 Pa pressure differential is required.  Four 
classes of ratings are possible in accordance with the standard.  They include an F-rating, FT-rating, FH-
rating and FTH-rating.  The F-rating addresses flame penetration while the FT-rating addresses flame 
penetration and temperature rise.  These are the only two ratings that appear in the NBCC.  Based on 
the standard test method, a rating is specified along with the duration.  For example, a penetration 
through a 2 hour fire-resistance rated firewall will require an FT-rating of 2 hours.  There are no 
requirements within the standard that would preclude the testing of solid wood wall and floor 
assemblies. 

Summary of NBCC Requirements 
As a general rule, Part 3 of the NBCC requires that any penetration in a fire separation or membrane 
forming part of an assembly required to have a fire-resistance rating be sealed with a fire stop with an F-
rating no less than the fire-protection rating required for closures in the fire separation.  However, a 
number of exceptions occur in which more onerous requirements are stipulated.  For instance, firewalls 
and horizontal service spaces require an FT-rating not less than the fire-resistance rating for the fire 
separation. Another clause states that penetrating items must be non-combustible otherwise they must 
be part of the assembly tested.  Again, a number of exceptions are made for wires, cables and outlet 
boxes meeting specific criteria.  Special pressure requirements exist for some combustible pipe 
penetrations and, therefore, require a separate test. 

For smaller buildings meeting Part 9 requirements of the NBCC, through-penetrations in fire separations 
must be tightly fitted or fire stopped to maintain the integrity of the fire separation.  However, for non-
combustible penetrations in fire separations, other than in a couple of exceptions such as fire walls, 
generic fire stop materials are permitted to be used without the need for testing to CAN/ULC-S115. 
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Summary of European Research 
Similar to North America, Europe currently does not have approved fire stop systems for solid wood 
construction.  Realizing this is an impediment to the use of solid wood construction such as CLT in large 
buildings, a number of organizations have undertaken research and testing to begin to address the 
absence of information on the subject.   

Fire tests have shown that when a through opening is lined with gypsum board covering both the reveal 
of the wall or floor assembly, but also a limited distance (100 mm) around the opening on both faces, 
the use of fire stop systems used in concrete and light-frame assemblies seem to perform well.  While 
this is promising in finding acceptable solutions, lining the through openings with multiple layers of 
gypsum board may be cost prohibitive.  The testing reported by Holz Forschung provides some evidence 
that the gypsum board lining of the reveal may not be needed.  This would be a positive conclusion, 
however, very limited details are provided and more testing would likely be needed to validate this 
finding. 

Overall, the research suggests that fire stop systems currently available in the market place and used 
with reinforced concrete and light-frame wood construction are suitable for use with solid wood 
construction. 

Recommendations 
The recommendations below are based on the literature reviewed in this report in addition to a general 
understanding of the NBCC, the construction process and the interests of fire stop manufacturers. 

Setting Priorities 
Since fire testing is relatively expensive, and the wood industry will have limited funds in order to 
conduct a testing program, it is important that the highest priority and most widely applicable fire stop 
solutions are identified.  This way, the wood industry will be able to deliver the greatest impact with the 
limited funds available.   

The most common need for fire stop systems in solid wood construction in the relative short term (1-3 
years) will likely be in buildings up to 6-storeys.  This is because these buildings are currently permitted 
in the British Columbia and likely to be permitted in the 2015 edition of the NBCC.  In these buildings, 
the most common rating required will be F-rating for 45 minutes (for penetrations in a 1 hour assembly) 
for non-combustible penetrating items.  For combustible piping, an F-rating of 1 hour (with 50 Pa 
pressure difference) will be required.  However, given the nature of CLT and the excellent fire-resistance 
it can provide, it is likely an FT-rating of 1 hour could be easily obtained which will cover almost all 
scenarios outside of penetrating item-specific tests.   

For buildings larger than 6-storeys, the fire-resistance rating of the floors and supporting walls is 2 hours 
in Canada.  Therefore, a common fire stop solution for these buildings will require an F-rating of 1.5 
hours.  It is important to consider the need in this building segment.  Currently in Canada, no wood 
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buildings greater than 6 storeys have been built, although there has been significant interest.  Of course, 
a wood building over 6 storeys will require an alternative solution approach to fire design and a fire 
protection engineer on such a project may feel confident in designing the necessary fire stop systems.  It 
is also more likely that such a project could allocate a portion of the budget to completing some fire stop 
tests.  For, these reasons, it is recommended that fire stop solutions for this application are a lower 
priority.  However, if some tests were to take place, it may be advantageous to seek a solution for an FT-
rating for 2 hours to cover the majority of fire stop cases.  Again, it is likely a CLT 2 hour assembly such 
as a 5-layer assembly with gypsum board protection would not have too much trouble performing as 
necessary to achieve a successful fire stop test with currently utilized systems.    

Since firewalls are required to be of non-combustible construction, there is little opportunity for solid 
wood construction without developing an alternative solution on a project by project basis.  In any such 
cases, fire stop solutions are unlikely to a limiting factor.  There is still a need to support other 
applications such as horizontal service spaces and buildings greater than 6 storeys, which may require an 
F-rating of 90 minutes.  It is suggested these cases would be a lower priority at this time. 

Since many combustible penetrating items are required to be explicitly included in the standard test, it is 
likely much more efficient to test non-combustible penetrating items or combustible items which are 
given exceptions in the NBCC (e.g. wire and cables meeting certain flammability requirements). 

Path to Providing Solutions 
There are a number of potential paths to providing assistance to designers seeking fire stop solutions for 
through-penetrations in solid wood wall and floor assemblies.  Each is discussed below with the 
potential benefits. 

Path 1. Testing generic materials and publishing results.  Fire stop solutions could be developed 
based on testing CLT panels with or without gypsum board protection and non-combustible 
penetrating items.  The through-penetrations could be fire stopped with mineral wool insulation 
and sealed using a number of commonly used fire stop caulks to provide a rather generic solution.  
A number of different caulks could be tested to include a list of products that would work.  This 
information could then be published in a scientific journal which would provide guidance to 
designers.  While not as easily accepted as a listed fire stop system, the designer would have a 
reputable source to support the proposed fire stop solution.  If fully generic solutions could be 
found to work, then the generic solutions could be proposed to the NBCC for inclusion in Appendix 
D.   

Path 2. Testing common fire stop systems used for light-frame and concrete assemblies and 
publishing results.  The European test results indicate that the fire stop systems currently used for 
other types of construction can work with solid wood wall and floor assemblies.  It would be 
beneficial to demonstrate this and publish the results in a peer-reviewed journal.  Again, this may 
provide designers with credible evidence when seeking approval from an AHJ for a particular fire 
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stop design.  It is also possible that generalizations could be made from such tests as to the 
applicability of certain systems for solid wood assemblies.  For instance, it may be concluded that 
listed fire stop systems for light-frame wood construction will work for CLT assemblies since CLT 
assemblies can perform much better in the standard fire test.  This work could also convince the 
fire stop manufacturers that it is potentially a simple solution that they could work on with their 
listing organization to recognize solid wood assemblies protected by gypsum board in place of light-
frame assemblies.    

Path 3. Working with fire stop manufacturer(s) to develop proprietary solutions which would be 
accepted through listings.  This last potential path could provide significant benefits by helping a 
fire stop manufacturer undertake the testing necessary to develop some listings which would then 
be available for designers.  For instance, a fire stop manufacturer may be interested in partnering 
with the wood industry.  A likely example may include testing conducted at a manufacturers test 
facility if the wood industry could provide the wood assemblies since this represents a significant 
cost for the fire stop manufacturer to purchase.  The wood industry would have the benefit of 
publishing test results, which may help other fire stop manufacturers develop systems for solid 
wood construction while the manufacturer’s listings would be available to designers. 

Currently fire stop manufactures have decided that the market size for fire stop systems for solid wood 
construction is not large enough to justify the expense of testing to seek the required listings.  It is 
possible that by publishing the information learned in any testing conducted, the fire stop 
manufacturers may feel more confident in conducting any tests on their own in order to seek listings 
that designers could utilize.  Ultimately, it is the fire stop manufacturers who must conduct testing in 
order to seek fire stop listings.  Therefore, it is highly recommended that testing be conducted in 
cooperation with one or more fire stop manufacturers. 

Additional Considerations 
When utilizing fire stop solutions currently used in concrete or light-frame construction, consideration 
for movement based on changes in moisture content should be considered.  In this case, flexible 
systems may have an advantage in solid wood assemblies, especially when the assemblies are left 
exposed (e.g. without gypsum board protection). 

Membrane penetration fire stops are not so much an issue for solid wood walls and floors, provided 
penetrations do not line up on either side of an assembly.  In cases where a membrane penetration 
penetrates through a significant portion of the CLT assembly such as a deep electrical junction box, 
existing solutions for light-frame construction would likely be perfectly suitable for such cases. 

The elevated temperature performance of the adhesive used in manufacturing the CLT panels needs to 
be considered when developing fire stop solutions.  While some of the European tests were conducted 
with alternative adhesives, it is not clear if any of the tests reported by Holz Forschung used a 
polyurethane adhesive. The “fall-off” of the CLT layers as the char depth approaches the bond line, as 
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has been observed with the polyurethane adhesive currently in use in Canada, will likely affect the fire 
stop system for durations that exceed the time required to char the first layer. 
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Disclaimer 

This document is for the exclusive use of FPInnovations and is provided pursuant to the agreement 
between CHM Fire Consultants and FPInnovations.  CHM Fire Consultants’ responsibility and liability are 
limited to the terms and conditions of the agreement.  CHM Fire Consultants Ltd. assumes no liability to 
any party, other than to FPInnovations in accordance with the agreement, for any loss, expense or 
damage occasioned by the use of this report.  Only FPInnovations is authorized to copy or distribute this 
report and then only in its entirety.  This document is copyrighted and subject to the protections of 
copyright law. 
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