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Summary 
Related sections in the International Building Code (IBC) were reviewed regarding use of wood 
components in non-combustible buildings, and light-frame wood buildings or heavy timber buildings 
greater than 4-storeys in height.  
 
The highlights of this review are: 
 

a) Fire-retardant-treated (FRT) wood can be used in partitions when the required fire-resistance 
rating is not more than 2 hours. This includes all types and occupancy groups of Types I and II 
construction; 

b) FRT wood can be used in non-bearing exterior walls in Type I, II, III and IV construction; 

c) Wood components can be used in interior walls for Type III and IV construction;  

d) Wood components can be used in both interior and exterior walls for Type V construction. 
 
 
When a sprinkler system is installed according to NFPA 13 [1], it is possible to build a light-frame wood 
building or heavy timber building over 4-storeys according to the following provisions: 
 

a) Type IIIA 6-storey light-frame wood buildings using FRT wood for exterior walls for Occupancy 
group B (Business), H-4, and 5-storey light-frame wood buildings for Occupancy group F-2, H-3, 
I-1(Institutional), R (Residential), S-2; 

b) Type IIIB 5-storey light-frame wood buildings using FRT wood for exterior walls for Occupancy 
group R; 

c) Type IV (HT) 6-storeys timber buildings for Occupancy group B, F-2, H-4 and S-2; 

d) Type IV (HT) 5-storeys timber buildings for Occupancy group F-1, H-3, I-1, R, S-1 and U. 
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1 Objective 
The key objective of this review is to identify the fire performance requirements for using wood-frame 
infill wall and wood components in different type of building occupancies and constructions in the United 
States.  
 

2 Background 
The large decline of the North American housing market has adversely affected the Canadian wood 
product market. Under the Transformative Technologies Program which was established by Natural 
Resources Canada, FPInnovations has been working towards increasing the wood-based components in 
building systems for multi-storey wood construction and hybrid buildings. This research aims to study the 
fire performance requirements for using wood frame in-fill wall systems in hybrid buildings. 
 

3 Introduction  
The International Building Code (IBC) [2] is a model building code developed by the International Code 
Council (ICC). It has been adopted throughout most of the United States. 
 
Related Sections in the IBC were reviewed regarding use  of wood components in non-combustible 
buildings, light-frame wood buildings or heavy timber buildings greater than 4-storeys. The review was 
focused on using wood-frame infill walls especially as  exterior walls, as well as fire safety requirements 
for wood used in components such as fire walls, openings, smoke barriers, etc. 
 
The related Sections include: 
 

 Section 3:  Use and Occupancy Classification ; 
 Section 5:  General Building Heights and Areas ; 
 Section 6:  Type of Construction ; 
 Section 7:  Fire and Smoke Protection Features ; 
 Section 14:  Exterior Walls. 

 
Section 3 classifies the occupancy type, while Section 5 provides requirements on building areas and 
heights for diffenrent types of construction. Section 6 gives the requirements on using construction 
materials for different types of construction. Section 7 provides fire and smoke protection requirements 
for different members; more specifically, Section 720 prescibes fire-resistance ratings for walls while 
Section 721 describes how to assign fire-resistance ratings (FRR) for exterior walls.  Section 14 provides 
requirements for exterior wall construction.  
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4 Staff 
Ling Lu, M.Sc. Scientist, Serviceability & Fire, Advanced Building Systems  
Christian Dagenais, Eng., M.Sc Scientist, Fire & Serviceability, Advanced Building Systems 
Jieying Wang, Ph.D. Scientist, Durability & Building Enclosure, 

Advanced Building Systems 
Conroy Lum, P.Eng. Research Leader, Structural Performance, 
 Advanced Building Systems 
 

5 Review of IBC Relevant Sections 

5.1 Section 3: Use and Occupancy Classification 

Group A: Assembly 
Group A occupancy includes, among others, the use of a building or structure, or a portion thereof, for the 
gathering of persons for purposes such as civic, social or religious functions; recreation, food or drink 
consumption or awaiting transportation.  This includes Groups A-1, A-2, A-3, A-4 and A-5. 
 
Group B: Business 
Group B occupancy includes, among others, the use of a building or structure, or a portion thereof, for 
office, professional or service-type transactions, including storage of records and accounts. 
 
Group E: Educational 
Group E occupancy includes, among others, the use of a building or structure, or a portion thereof, by six 
or more persons at any one time for educational purposes through the 12th grade.  
 
Group F: Factory and Industrial 
Industrial Group F occupancy includes, among others, the use of a building or structure, or a portion 
thereof, for assembling, disassembling, fabricating, finishing, manufacturing, packaging, repair or 
processing operations that are not classified as a Group H hazardous or Group S storage occupancy.  
Group F-1 refers to moderate-hazard occupancy and Group F-2 refers to low-hazard occupancy. 
 
Group H: High Hazard 
Group H occupancy includes, among others, the use of a building or structure, or a portion thereof, that 
involves the manufacturing, processing, generation or storage of materials that constitute a physical or 
health hazard in quantities in excess of those allowed in control areas complying with Section 414, based 
on the maximum allowable quantity limits for control areas. Hazardous occupancies are classified in 
Groups H-1, H-2, H-3, H-4 and H-5. 
 
Group I: Institutional  
Group I occupancy includes, among others, the use of a building or structure, or a portion thereof, in 
which people are cared for or live in a supervised environment, having physical limitations because of 
health or age are harbored for medical treatment or other care or treatment, or in which people are 
detained for penal or correctional purposes or in which the liberty of the occupants is restricted. 
Institutional occupancies shall be classified as Group I-1, I-2, I-3 or I-4. 
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Group M: Mercantile 
Group M occupancy includes, among others, the use of a building or structure or a portion thereof, for the 
display and sale of merchandise and involves stocks of goods, wares or merchandise incidental to such 
purposes and accessible to the public 
 
Group R: Residential 
Group R includes, among others, the use of a building or structure, or a portion thereof, for sleeping 
purposes when not classified as an Institutional Group I or when not regulated by the International 
Residential Code in accordance with Section 101.2. 
 
Group S: Storage  
Group S occupancy includes, among others, the use of a building or structure, or a portion thereof, for 
storage that is not classified as a hazardous occupancy. 
 
Group U: Utility and Miscellaneous 
Group U occupancy includes buildings and structures of an accessory character and miscellaneous 
structures not classified in any specific occupancy shall be constructed, equipped and maintained to 
conform to the requirements of this code commensurate with the fire and life hazard incidental to their 
occupancy. 
 
5.2 Section 5: General Building Heights and Areas 

Table 503 of the IBC provides requirements for building heights and areas, shown below in Table 1. Cells 
identified by a red colored square indicate the market for 6-storey wood structures, and green colored 
squares indicate the market for 5-storey wood structures. 
 
When a sprinkler system is installed, the number of storeys can be increased by 1, the height can be 
increased by 20-ft (6.1 m).  Except for group R, when a sprinkler system is installed according to NFPA 
13R or 13D [1], the increase is still applicable, but the maximum height should not be greater than 60-ft 
(18.3 m) or 4 storeys.  
 
In other words, if a sprinkler system is installed according to NFPA 13, it is possible to build a light-
frame wood building or heavy timber building over 4-storeys for the following conditions: 
 

 Type III-A: 6-storey light-frame wood building using FRT wood for exterior walls in Occupancy 
groups B (Business) and H-4, as well as 5-storey light-frame wood building for Occupancy 
groups F-2, H-3, I-1(Institutional), R (Residential) and S-2 ; 

 Type III-B: 5-storey light-frame wood building using FRT wood for exterior walls for Occupancy 
group R ; 

 Type IV (HT): 6-storey timber building for Occupancy groups B, F-2, H-4 and S-2 ; 

 Type IV (HT): 5-storey timber building for Occupancy groups F-1, H-3, I-1, R, S-1 and U. 
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Table 1 IBC Table 503 - Allowable Building Heights and Areas [2] 
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5.3 Section 6: Type of Construction 

Section 6 defines five (5) types of construction, and Table 601, Table 2 below, gives the FRR 
requirements for the members of the five (5) types of construction, depending if the structure is protected 
from fire (A) or unprotected (B). Table 602, Table 3 below, gives the FRR requirements for exterior 
walls. 
 
Table 2  IBC Table 601 - FRR Requirements for Building Elements [2] 
 

 
 
Table 3 IBC Table 602 - FRR Requirements for Exterior Walls [2] 
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5.3.1 Types I and II Construction 

Types I and II are mainly noncombustible constructions, but wood components are allowed according to 
the IBC as follows: 
 
Walls 
 

 FRT wood members shall be permitted in wood framing where the required FRR is not greater 
than 2 hours ;  

 FRT wood members shall be permitted in: Nonbearing exterior walls not to be rated (Table 602): 

- For all types of occupancies when the fire separation distance is 30-ft (10 m) or greater ; 

- When the fire separation distance is greater than or equal to 10 ft but less than 30 ft (10 
m) for occupancy groups F-1, M, S-1, A, B, E, F-2, I, R, S-2, U of Type IIB. 

 
5.3.2 Type III Construction 

Type III construction requires that exterior walls be of noncombustible material and interior building 
elements can consist of any materials permitted by the IBC.  
 

  602.3 - FRT wood framing in an exterior wall assembly is permitted when the FRR is not more 
than 2h. This includes the cases listed in Table 4, which is an abbreviated version of Table 602 
(Table 3). 
 

Table 4 Cases where FRT is Permitted in Exterior Walls Based on FRR [2] 
 

Fire Separation Distance 
(ft) 

FRR (hrs) 

Occupancy 
Group H 

Occupancy Group F-1, M, 
S-1 

Occupancy Group A, 
B, E, F-2, I, R, S-2, U 

<5 N/A 2 1 
5≤X<10 2 1 1 

10≤X<30 1 1 1 
X≥30 0 0 0 

 
Compared with the National Building Code of Canada (NBCC) [3], the IBC has a clearer directive on 
using wood frame in-fill walls with fire retardant treated wood and allows their use in construction types I 
and II, which would be classified as non-combustible construction as per NBCC. 
 
5.3.3 Type IV Construction 

602.4 – ‘Type IV construction (Heavy Timber, HT) requires that the exterior walls are of noncombustible 
materials and the interior building elements are of solid or laminated wood without concealed spaces. 
Fire-retardant-treated wood framing complying with Section 2303.2 shall be permitted within exterior 
wall assemblies with a 2-hour rating or less.’  
 
Minimum solid sawn nominal dimensions are required for structures built using Type IV construction 
(HT).  For glued-laminated members the equivalent net finished width and depths corresponding to the 
minimum nominal width and depths of solid sawn lumber are specified in Table 602.4. 
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It should be noted that IBC does not specifically assign a FRR to heavy timber construction. In fact, as 
stipulated in footnote (c) from Table 601 (see Table 2 above), heavy timber construction is allowed in all 
occupancies, provided the fire-resistance rating requirement is less than 1-hour. 
 
5.3.4 Type V Construction 

602.5 – ‘Type V construction is that type of construction in which the structural elements, exterior walls 
and interior walls are of any materials permitted’ by the IBC. 
 
5.4 Section 7: Fire and Smoke Protection Features 

5.4.1 Section 702 - Definitions 

The IBC defines a fire partition as a vertical assembly of materials designed to restrict the spread of fire in 
which openings are protected.  Also, a fire wall is defined as a fire-resistance-rated wall having protected 
openings, which restricts the spread of fire and extends continuously from the foundation to or through 
the roof, with sufficient structural stability under fire conditions to allow collapse of construction on 
either side without collapse of the fire wall. 
 
5.4.2 Section 703 - Fire-Resistance Ratings and Fire Tests [2] 

703.2 Fire-Resistance Ratings – The fire-resistance rating of building elements, components or 
assemblies shall be determined in accordance with the test procedures set forth in ASTM E 119 or UL 
263 or in accordance with Section 703.2  Where materials, systems or devices that have not been tested 
as part of a fire-resistance-rated assembly are incorporated into the building element, component or 
assembly, sufficient data shall be made available to the building official to show that the required fire-
resistance rating is not reduced. Materials and methods of construction used to protect joints and 
penetrations in fire-resistance-rated building elements, components or assemblies shall not reduce the 
required fire-resistance rating. 
 
Exception: In determining the fire-resistance rating of exterior bearing walls, compliance with the ASTM 
E 119 or UL 263 criteria for unexposed surface temperature rise and ignition of cotton waste due to 
passage of flame or gases is required only for a period of time corresponding to the required fire-
resistance rating of an exterior non-bearing wall with the same fire separation distance, and in a building 
of the same group. When the fire-resistance rating determined in accordance with this exception exceeds 
the fire-resistance rating determined in accordance with ASTM E 119 or UL 263, the fire exposure time 
period, water pressure and application duration criteria for the hose stream test of ASTM E 119 or UL 
263 shall be based upon the fire-resistance rating determined in accordance with this exception.’ 
 
703.2.1 Nonsymmetrical Wall Construction – ‘Interior walls and partitions of nonsymmetrical 
construction shall be tested with both faces exposed to the furnace, and the assigned fire-resistance rating 
shall be the shortest duration obtained from the two tests conducted in compliance with ASTM E 119 or 
UL 263. When evidence is furnished to show that the wall was tested with the least fire-resistant side 
exposed to the furnace, subject to acceptance of the building official, the wall need not be subjected to 
tests from the opposite side (see Section 705.5 for exterior walls).’ 
 
703.2.2 Combustible Components – ‘Combustible aggregates are permitted in gypsum and Portland 
cement concrete mixtures for fire-resistance-rated construction. Any component material or admixture is 
permitted in assemblies if the resulting tested assembly meets the fire-resistance test requirements’ of the 
IBC. 
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703.3 Alternative Methods for Determining Fire Resistance – ‘The application of any of the 
alternative methods listed in this section shall be based on the fire exposure and acceptance criteria 
specified in ASTM E 119 or UL 263. The required fire resistance of a building element, component or 
assembly shall be permitted to be established by any of the following methods or procedures:  

1. Fire-resistance designs documented in approved sources; 
2. Prescriptive designs of fire-resistance-rated building elements, components or assemblies as 

prescribed in Section 720 ; 
3. Calculations in accordance with Section 721 ; 
4. Engineering analysis based on a comparison of building element, component or assemblies 

designs having fire-resistance ratings as determined by the test procedures set forth in ASTM E 
119 or UL 263 ; 

5. Alternative protection methods as allowed by Section 104.11. 
 
5.4.3  Section 705 - Exterior Walls 

Table 705.8 provides requirements for maximum area of exterior wall openings based on fire separation 
distance and degree of opening protection. When an automatic sprinkler system is installed and the 
exterior openings are protected by a water curtain using automatic sprinklers approved for that use, 
opening protection is not required.   
 
705.5 Fire-resistance Ratings – ‘Exterior walls shall be fire-resistance rated in accordance with Tables 
601 and 602 and this section. The required fire-resistance rating of exterior walls with a fire separation 
distance of greater than 10 feet (3.0 m) shall be rated for exposure to fire from the inside. The required 
fire-resistance rating of exterior walls with a fire separation distance of less than or equal to 10 feet (3.0 
m) shall be rated for exposure to fire from both sides.’ 
 
705.6 Structural Stability – ‘The wall shall extend to the height required by Section 705.11 and shall 
have sufficient structural stability such that it will remain in place for the duration of time indicated by 
the required fire-resistance rating.’ 
 
705.7 Unexposed Surface Temperature – ‘Where protected openings are not limited by Section 705.8, 
the limitation on the rise of temperature on the unexposed surface of exterior walls as required by ASTM 
E 119 or UL 263 shall not apply. Where protected openings are limited by Section 705.8, the limitation 
on the rise of temperature on the unexposed surface of exterior walls as required by ASTM E 119 or UL 
263 shall not apply provided that a correction is made for radiation from the unexposed exterior wall 
surface in accordance with the following formula:’ 
 
      (      ) (1) 
where: 
Ae  Equivalent area of protected openings; 
A  Actual area of protected openings; 
Af  Area of exterior wall surface in the storey under consideration exclusive of openings, on which the 

temperature limitations of ASTM E 119 or UL 263 for walls are exceeded; 
Feo  An “equivalent opening factor” derived from Figure 1 based on the average temperature of the 

unexposed wall surface and the fire-resistance rating of the wall. 
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Figure 1 IBC Figure 705.7 – Equivalent Opening Factor [2] 
 
 
5.4.4 Section 715 - Opening Protectives 

Fire protection ratings for fire door and fire shutter are listed in Table 5, which is Table 715.4 of the IBC.  
 
Table 5 IBC Table 715.4 - Fire Protection Ratings for Fire Doors [2] 
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Requirements on the fire protection rating for windows are given in Table 6, which is Table 715.5 of the 
IBC. 
 
Table 6 IBC Table 715.5 - Fire Protection Ratings for Fire Windows [2] 
 

 
 
 
5.4.5 Section 720 - Prescriptive Fire Resistance 

The following tables from the IBC prescribe the FRR for walls, floors and roofing systems. 
 
Table 7 is an excerpt from Table 720.1(2) of the IBC that lists the FRR for walls and partitions.  This 
excerpt specifically identifies the FRR for wood studs used in an interior partition with gypsum wallboard 
each side (Material #14).  Table 8 is also an excerpt from Table 720.1(2) of the IBC which identifies the 
FRR for exterior or interior walls (Material #15). 
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Table 7 IBC Table 720.1(2) - FRR for Wood Studs [2] 
 

Item # FRR 
(hours) 

Construction 

14-1.5 2 

2 by 4 inch wood studs 16 inch on center with two (2) layers ⅝” Type X gypsum 
wallboard each side. Base layers applied vertically and nailed with 6d cooler or 
wallboard nails at 9” on center. Face layer applied vertically or horizontally and 
nailed with 8d cooler or wallboard nails at 7” on center. For nail-adhesive 
application, base layers are nailed 6” on center. Face layers applied with coating of 
approved wallboard adhesive and nailed 12” on center. 

14-1.1 1 

2 by 4 inch wood studs 16 inch on center with two (2) layers of ⅜” regular gypsum 
wallboard each side, 4d cooler or wallboard nails at 8” on center first layer, 5d 
cooler or wallboard nails at 8” on center second layer with laminating compound 
between layers, joints staggered.  First layer applied full length vertically, second 
layer applied horizontally or vertically. 

14-1.2 1 

2 by 4 inch wood studs 16” on center with two layers (2) of  ½” regular gypsum 
wallboard applied vertically or horizontally each side, joints staggered. Nail base 
layer with 5d cooler or wall board nails at 8” on center face layer with 8d cooler or 
wallboard nails at 8 inch on center. 

14-1.3 1 
2 by 4 inch wood studs 24” on center with ⅝” Type X gypsum wallboard applied 
vertically or horizontally nailed with 6d cooler or wallboard nails at 7” on center 
with end joints on nailing members. Stagger joints each side. 

14-1.4 1 

2 by 4 inch fire-retardant-treated wood studs spaced 24”on center with one (1) 
layer of ⅝” Type X gypsum wallboard applied with face paper grain (long 
dimension) parallel to studs. Wallboard attached with 6d cooler or wallboard nails 
at 7”on center. 

14-1.6 1 

2 by 3 inch fire-retardant-treated wood studs spaced 24”on center with one layer of 
⅝” Type X gypsum wallboard applied with face paper grain (long dimension) at 
right angles to studs. Wallboard attached with 6d cement-coated box nails spaced 
7”on center. 
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Table 8 IBC Table 720.1(2) - FRR for Exterior or Interior Walls [2] 
 

Item # FRR 
(hours) 

Construction 

15-1.6 2 

2 by 6 inch fire-retardant-treated wood studs 16” on center. Interior face has two 
(2) layers of   ⅝” Type X gypsum with the base layer placed vertically and 
attached with 6d box nails 12”on center. The face layer is placed horizontally and 
attached with 8d box nails 8” on center at joints and 12” on center elsewhere. The 
exterior face has a base layer of ⅝” Type X gypsum sheathing placed vertically 
with 6d box nails 8” on center at joints and 12” on center elsewhere. An approved 
building paper is next applied, followed by self-furred exterior lath attached with 
2½”, No. 12 gage galvanized roofing nails with a  ⅜” diameter head and spaced 6” 
on center along each stud. Cement plaster consisting of a ½” brown coat is then 
applied. The scratch coat is mixed in the proportion of 1:3 by weight, cement to 
sand with ten (10) pounds of hydrated lime and three (3) pounds of approved 
additives or admixtures per sack of cement. The brown coat is mixed in the 
proportion of 1:4 by weight, cement to sand with the same amounts of hydrated 
lime and approved additives or admixtures used in the scratch coat. 

15-1.7 2 

2 by 6 inch wood studs 16” on center. The exterior face has a layer of ⅝” Type X 
gypsum sheathing placed vertically with 6d box nails 8” on center at joints and 12” 
on center elsewhere. An approved building paper is next applied, followed by 1” 
by No. 18 gage self-furred exterior lath attached with 8d by 2½” long galvanized 
roofing nails spaced 6” on center along each stud. Cement plaster consisting of a 
½” scratch coat, a bonding agent and a ½” brown coat and a finish coat is then 
applied. The scratch coat is mixed in the proportion of 1:3 by weight, cement to 
sand with 10 pounds of hydrated lime and 3 pounds of approved additives or 
admixtures per sack of cement. The brown coat is mixed in the proportion of 1:4 
by weight, cement to sand with the same amounts of hydrated lime and approved 
additives or admixtures used in the scratch coat. 
The interior is covered with ⅜” gypsum lath with 1” hexagonal mesh of 0.035 inch 
(No. 20 B.W. gage) woven wire lath furred out 5/16” and 1”perlite or vermiculite 
gypsum plaster. Lath nailed with 11/8” by No. 13 gage by 19/64” head 
plasterboard glued nails spaced 5” on center. Mesh attached by 1¾” by No. 12 
gage by ⅜” head nails with ⅜” furrings, spaced 8” on center. The plaster mix shall 
not exceed 100 pounds of gypsum to 2½ cubic feet of aggregate 

15-1.8 2 

2 by 6 inch wood studs 16” on center. The exterior face has one (1) layer of ⅝” 
Type X gypsum sheathing placed vertically with 6d box nails 8” on center at joints 
and 12” on center elsewhere. An approved building paper is next applied, followed 
by 1½” by No. 17 gage self-furred exterior lath attached with 8d by 2½” long 
galvanized roofing nails spaced 6”on center along each stud. Cement plaster 
consisting of a ½” scratch coat, and a ½” brown coat is then applied. The plaster 
may be placed by machine. The scratch coat is mixed in the proportion of 1:4 by 
weight, plastic cement to sand. The brown coat is mixed in the proportion of 1:5 by 
weight, plastic cement to sand. The interior is covered with ⅜” gypsum lath with 
1” hexagonal mesh of No. 20 gage woven wire lath furred out 5/16” and 1”perlite 
or vermiculite gypsum plaster. 
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(Cont’d) Table 8   IBC Table 720.1(2) - FRR for Exterior or Interior Walls [2] 
 

Cont’d 
5-1.8 

2 

Lath nailed with 1⅛” by No. 13 gage by 19/64” head plasterboard glued nails 
spaced 5” on center. Mesh attached by 1¾” by No. 12 gage by ⅜” head nails with 
⅜” furrings, spaced 8” on center. The plaster mix shall not exceed 100 pounds of 
gypsum to 2½ cubic feet of aggregate 

15-1.1 1 

Exterior surface with ¾” drop siding over ½” gypsum sheathing on 2 by 4 inch 
wood studs at 16” on center, interior surface treatment as required for 1-hour-rated 
exterior or interior 2 by 4 inch wood stud partitions. Gypsum sheathing nailed with 
1¾” by No. 11 gage by 7/16” head galvanized nails at 8” on center. Siding nailed 
with 7d galvanized smooth box nails 

15-1.2 1 

2 by 4 inch wood studs 16” on center with metal lath and ¾” cement plaster on 
each side. Lath attached with 6d common nails 7” on center driven to 1” minimum 
penetration and bent over. Plaster mix 1:4 for scratch coat and 1:5 for brown coat, 
by volume, cement to sand. 

15-1.3 1 

2 by 4 inch wood studs 16” on center with ⅞” cement plaster (measured from the 
face of studs) on the exterior surface with interior surface treatment as required for 
interior wood stud partitions in this table. Plaster mix 1:4 for scratch coat and 1:5 
for brown coat, by volume, cement to sand.  

 
 
5.4.6 Section 721 – Calculated Fire Resistance 

721.6.2.3 Exterior Walls – ‘For an exterior wall with a fire separation distance greater than 5 feet 
(1.5m), the wall is assigned a rating dependent on the interior membrane and the framing as described in 
Tables 721.6.2(1) and 721.6.2(2). The membrane on the outside of the non-fire-exposed side of exterior 
walls with a fire separation distance greater than 5 feet (1.5m) may consist of sheathing, sheathing paper 
and siding as described in Table 721.6.2(3).’ 
 
Various fire resistances are listed in the following tables. Table 9 lists the times associated with wallboard 
membranes, and Table 10 lists the times associated for the contribution of the wood frame. Table 11 
details when the membrane on the outside of the non-fire-exposed side of an exterior wall may consist of 
sheathing, sheathing papers, or siding. 
 
Table 9 IBC Table 721.6.2(1) - Times Assigned to Wallboard Membranes [2] 
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Table 10 IBC Table 721.6.2(2) - Times Assigned for Contribution of Wood Frame [2] 
 

 
 
 
Table 11 IBC Table 721.6.2(3) - Use of Membranes on Exterior Face of Wood Stud Walls [2] 
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5.5 Section 14: Exterior Walls 

Exterior wall coverings are addressed in Section 1406 of the IBC. For buildings of Type I, II, III and IV 
construction exterior wall coverings shall be permitted to be constructed of wood with the following 
limitations: (1406.2.2) 
 

1. Combustible exterior wall coverings shall not exceed 10% of an exterior wall surface area where 
the fire separation distance is 5-ft (1.5 m) or less ; 

2. Combustible architectural trim shall be limited to 40-ft (12.2 m) in height above grade ; 

3. Combustible exterior wall coverings constructed of FRT wood must comply with Section 2303.2  

4. When a combustible exterior wall covering is located along the top of an exterior wall, such trim 
shall be completely backed up by the exterior wall and shall not extend over or above the top of 
exterior wall (1406.2.3) ;  

5. Where the combustible exterior wall covering is furred from the wall and forms a solid surface, 
when the distance between the back of the covering and the wall exceed 1⅝-in (41 mm), the 
space shall be fire blocked (1406.2.4). 
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6 Conclusions 

Hybrid Buildings 

Based on the review of International Building Code provisions, the following conclusions can be made: 
 
Types I and II construction: 

 FRT wood is permitted for partitions where the required fire-resistance rating is not more than 2 
hours ;  

 FRT wood is permitted in nonbearing exterior walls not to be fire-rated:  
-  when fire separation distance is at least 30-ft (10 m) for all type of occupancies ; 
-  when the fire separation distance is greater than or equal to 10 ft but less than 30 ft (10 m)  
   for occupancy groups F-1, M, S-1, A, B, E, F-2, I, R, S-2, U of construction Type IIB. 

 
Type III construction: 

 Wood framing is allowed for interior walls ; 

 FRT wood framing in exterior wall assembly is permitted when FRR is not more than 2 hours 
which includes the occupancy groups identified in Table 4. 
 

Type IV construction (Heavy Timber, HT): 

 Fire -retardant-treated wood framing is permitted within exterior wall assemblies when FRR is 
not more than 2 hours ; 

 The interior building elements are of solid or laminated wood of minimum dimensions and 
without concealed spaces. 

 
Type V construction: 

 Wood component wall is allowed both interior and exterior walls. 

 
Wood Buildings 

The review also found that when a sprinkler system is installed according to NFPA 13, it is possible to 
build a light-frame wood building or heavy timber building over 4-storeys under following conditions: 
 

 Type III-A: 6-storey light-frame wood building using FRT wood for exterior walls in Occupancy 
groups B (Business) and H-4, as well as 5-storey light-frame wood building for Occupancy 
groups F-2, H-3, I-1(Institutional), R (Residential) and S-2 ; 

 Type III-B: 5-storey light-frame wood building using FRT wood for exterior walls for Occupancy 
group R ; 

 Type IV (HT): 6-storey timber building for Occupancy groups B, F-2, H-4 and S-2 ; 

 Type IV (HT): 5-storey timber building for Occupancy groups F-1, H-3, I-1, R, S-1 and U. 
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Compared with the National Building Code of Canada (NBCC), the IBC has a clearer directive on using 
wood frame in-fill walls with fire retardant treated wood.  Further study should explore on using FRT 
wood to help our members with marketing in the United States. Part 2 of this literature review will 
highlight the allowances in accordance with NBCC requirements [4]. 

 

7 Recommendations 
For recommendations on future work, please see the report entitled “Fire performance and performance 
requirements of non-load-bearing wood-frame in-fill walls in concrete/steel hybrid buildings: Part 2 – 
Literature review of National Building Code of Canada” [4]. 
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