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Participants may download the 
presentation here: 
http://www.awc.org/education/resources

The American Wood Council is a 
Registered Provider with The American 
Institute of Architects Continuing Education 
Systems (AIA/CES), Provider # 50111237.

Credit(s) earned on completion of this course 
will be reported to AIA CES for AIA 
members. Certificates of Completion for both 
AIA members and non-AIA members are 
available upon request.

This course is registered with AIA CES for 
continuing professional education. As such, it 
does not include content that may be 
deemed or construed to be an approval or 
endorsement by the AIA of any material of 
construction or any method or manner of 
handling, using, distributing, or dealing in 
any material or product.

Questions related to specific materials, methods, and services will be 
addressed at the conclusion of this presentation.



Code Compliant Fire-Resistance Design for Wood Construction 3

COURSE DESCRIPTION

Determining the proper code application for wood-
frame fire assemblies can be challenging and is often 
further complicated with increases in a project’s size 
and scale. In a building environment where the ability 
to maximize height and area is key to cost 
effectiveness, designers must understand the gamut of 
fire protection considerations applicable to mid- and 
low-rise wood structures. This presentation will include 
code requirements, compliance options and nuances 
related to assembly selection for required fire-
resistance-rated floor/ceiling assemblies, exterior walls, 
fire barriers, fire partitions, and fire walls. Topics will 
include distinctions between fire-resistive elements for 
separation vs. class of construction. 
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LEARNING OBJECTIVES

Upon completion, participants will be better able to:

Apply code requirements and intent 
for wood frame fire-resistance rated 
assemblies.

Discuss the difference in exterior 
walls, fire walls, fire barriers, and fire 
partitions, considering performance 
expectations, code requirements, and 
appropriate application.

Understand the paths to achieving 
code compliant, fire-resistance rated 
wood frame assemblies as outlined 
by the 2015 IBC.

Recognize important nuances in the 
various methods for demonstrating 
fire-resistance, including:  tested 
assemblies, prescriptive designs, 
calculations, and engineering 
analysis.

1 3

2 4
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ABOUT AWC

Codes and Standards

Green Building

Manufacturing Environmental Regulation

Advocacy and Public Policy
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CODE ASSISTANCE – AWC FIELD STAFF

Dave Tyree
South Central

dtyree@awc.org
719-492-3990

Dennis
Richardson

West
drichardson@awc.org

707-538-2786

Jim Smith
Midwest

jsmith@awc.org; 608-635-6635

Matt Hunter
Northeast

mhunter@awc.org;
484-353-2509

Paul Coats
Southeast

pcoats@awc.org
803-417-8485

mailto:dtyree@awc.org
mailto:drichardson@awc.org
mailto:jsmith@awc.org
mailto:mhunter@awc.org
mailto:pcoats@awc.org
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Code Official 
Connections
www.awc.org/codeconnections
membership@awc.org

Free to Qualified Officials

Free Standard

Pubs Discounts

WoodPost Newsletter

WoodWorks Software
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Education 
Resources
www.awc.org/education 

education@awc.org

In-Person Seminars

Monthly Webinars

Recorded Presentations

CEUs Available
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Education 
Resources
www.awc.org 

Education Tab
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Design 
Professional 
Membership
www.awc.org/membership 
education@awc.org

Professional Directory

Pubs Discounts

IMPACT Newsletter

WoodPost Newsletter

Wood Design Focus

Wood Design & Building
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Outline – principles of fire resistance design

1. Establish the minimum construction type

2. Know the reason for the fire resistance

3. Know the options for establishing fire resistance



Code Compliant Fire-Resistance Design for Wood Construction 1 2

First principle of 
fire resistance

Establish the minimum 
required construction type
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FIRST – MINIMUM CONSTRUCTION TYPE
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FIRST – MINIMUM CONSTRUCTION TYPE



Code Compliant Fire-Resistance Design for Wood Construction 1 5

FIRST – MINIMUM CONSTRUCTION TYPE
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FIRST – MINIMUM CONSTRUCTION TYPE
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FIRST – MINIMUM CONSTRUCTION TYPE

Aa = [At + (NS × If)] × Sa (Equation 5-2)

If = [F / P – 0.25] W / 30 (Equation 5-5)
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FIRST – MINIMUM CONSTRUCTION TYPE

Aa = [At + (NS × If)] × Sa (Equation 5-2)

If = [F / P – 0.25] W / 30 (Equation 5-5)

Includes sprinkler increases Number of stories up to three



Code Compliant Fire-Resistance Design for Wood Construction 1 9

FIRST – MINIMUM CONSTRUCTION TYPE

Aa = [At + (NS × If)] × Sa (Equation 5-2)

If = [F / P – 0.25] W / 30 (Equation 5-5)

Includes sprinkler increases Number of stories up to three

Open frontage factor
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FIRST – MINIMUM CONSTRUCTION TYPE
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FIRST – MINIMUM CONSTRUCTION TYPE
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FIRST – MINIMUM CONSTRUCTION TYPE
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FIRST – MINIMUM CONSTRUCTION TYPE
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FIRST – MINIMUM CONSTRUCTION TYPE
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• Minimum construction type

• May sometimes be independent 
of materials chosen

• Allows greatest flexibility for 
materials use

FIRST – MINIMUM CONSTRUCTION TYPE
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• Minimum construction type

• Should take into account the 
final size of building with all 
future expansions in mind

FIRST – MINIMUM CONSTRUCTION TYPE
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Second principle 
of fire resistance

Know the reason for the 
fire resistance
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Noncombustible
(703.5)

≠
Fire resistant

(703.2 and 703.3)

SECOND – REASON FOR THE FIRE RESISTANCE
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SECOND – REASON FOR THE FIRE RESISTANCE
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• Building elements (walls, floors, roofs) rated 
per construction type (704)

• Exterior walls (705)

• Fire walls (706)

• Fire barriers (707)

• Fire partitions (708)

• Horizontal assemblies (711)

SECOND – REASON FOR THE FIRE RESISTANCE
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• Building elements (walls, floors, roofs) 
rated per construction type (704)

• Have general protection requirements in 704

• Do not require opening/penetration 
protection

• Have ratings based on Table 601

SECOND – REASON FOR THE FIRE RESISTANCE
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SECOND – REASON FOR THE FIRE RESISTANCE
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• Exterior walls (705)

• Have unique structural, continuity, and 
opening/penetration protection 
requirements

• Have material requirements based on 
construction type

• Have ratings based on proximity to lot lines

• Required to be rated for exposure to both 
sides of the wall only when FSD<10 ft. 
(otherwise interior side of wall is the 
exposed side for testing)

SECOND – REASON FOR THE FIRE RESISTANCE
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Bldg. 2

lo
t 

lin
e

SECOND – REASON FOR THE FIRE RESISTANCE
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SECOND – REASON FOR THE FIRE RESISTANCE
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SECOND – REASON FOR THE FIRE RESISTANCE

Exterior Wall-Floor Intersection – example details

• Types III-A and III-B
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SECOND – REASON FOR THE FIRE RESISTANCE
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SECOND – REASON FOR THE FIRE RESISTANCE
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SECOND – REASON FOR THE FIRE RESISTANCE
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SECOND – REASON FOR THE FIRE RESISTANCE
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• Fire walls (706)

• Define separate buildings

• Have unique structural, continuity, and 
opening/penetration protection requirements

• Have materials requirements based on type of 
construction (Type V may be wood)

• Have ratings based on occupancy

SECOND – REASON FOR THE FIRE RESISTANCE
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• Fire barriers (707)

• Create fire resistant separations

• Have unique continuity and 
opening/penetration protection 
requirements

• May have any materials permitted by the 
construction type

• Have ratings based on function

• shaft enclosures, exit enclosures, occupancy 
separations, hazardous material control areas, fire 
areas, atrium protection, and others

SECOND – REASON FOR THE FIRE RESISTANCE



Code Compliant Fire-Resistance Design for Wood Construction 4 3

SECOND – REASON FOR THE FIRE RESISTANCE
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2 hour wall

1 hour floor

Shaft wall/floor intersections 

and connections – additional 

protection may be required

SECOND – REASON FOR THE FIRE RESISTANCE
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SECOND – REASON FOR THE FIRE RESISTANCE
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• Fire partitions (708)

• Create fire resistant separations

• Have unique continuity and 
opening/penetration protection 
requirements

• May have any materials permitted by the 
construction type

• Have ratings based on function and 
sprinkler protection

• Dwelling unit separation, tenant space separation, 
corridor walls, elevator lobby separation

SECOND – REASON FOR THE FIRE RESISTANCE
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• Horizontal assemblies (711)

• Have unique continuity and 
opening/penetration protection requirements

• Have requirements for supporting construction

• Have ratings based on function

SECOND – REASON FOR THE FIRE RESISTANCE
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• Penetrations protection (714)

• Openings protection (716)

• Fire resistant joint systems (715)

• “Joint: The opening in or between adjacent assemblies that is created 

due to building tolerances, or is designed to allow independent 

movement of the building in any plane caused by thermal, seismic, 

wind or any other loading.”

SECOND – REASON FOR THE FIRE RESISTANCE
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• Structural connections and building element 
intersections not always regulated by the 
code

• Supporting construction fire resistance 
requirements may apply

SECOND – REASON FOR THE FIRE RESISTANCE
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SECOND – REASON FOR THE FIRE RESISTANCE
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Column needs no separate protection

Rated wall

SECOND – REASON FOR THE FIRE RESISTANCE
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SECOND – REASON FOR THE FIRE RESISTANCE
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Third principle of 
fire resistance

Know your options for 
establishing fire resistance
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Methods for establishing fire resistance (703)

1. Tested fire assembly (ASTM E119 or UL 263)

2. Fire-resistance designs documented in approved sources

3. Prescriptive assemblies using fire-resistance rated 
designs in Section 721

4. Calculation of fire-resistance per Section 722

5. Engineering analysis based on a comparison of building 
element, component or assembly designs that have been 
tested

6. Alternative protection methods per Section 104.11

7. Fire-resistance designs certified by an approved agency

THIRD – OPTIONS FOR FIRE RESISTANCE
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• Tested assembly

• ASTM E119/UL 263 test

• May be listed in fire 
resistance directories

• Approval may be based 
on listing or the test 
report

THIRD – OPTIONS FOR FIRE RESISTANCE
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• Documentation in 
approved source

• AWC DCA 3 is one example

• Fire-Resistive Wood Wall 
and Floor/Ceiling 
Assemblies

• ASTM E119 or UL 263

• NFPA 251

THIRD – OPTIONS FOR FIRE RESISTANCE



Code Compliant Fire-Resistance Design for Wood Construction 5 7

THIRD – OPTIONS FOR FIRE RESISTANCE
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• Prescriptive assemblies 
from the code (721)

• Based on ASTM E119 or 
UL 263 testing

THIRD – OPTIONS FOR FIRE RESISTANCE
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• Calculated fire resistance (722.6)

• Component Additive Method (CAM)

• Calculated fire resistance of 
exposed wood members per NDS 
Chapter 16

THIRD – OPTIONS FOR FIRE RESISTANCE
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THIRD – OPTIONS FOR FIRE RESISTANCE
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THIRD – OPTIONS FOR FIRE RESISTANCE
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THIRD – OPTIONS FOR FIRE RESISTANCE
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THIRD – OPTIONS FOR FIRE RESISTANCE
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THIRD – OPTIONS FOR FIRE RESISTANCE
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THIRD – OPTIONS FOR FIRE RESISTANCE
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THIRD – OPTIONS FOR FIRE RESISTANCE
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THIRD – OPTIONS FOR FIRE RESISTANCE
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THIRD – OPTIONS FOR FIRE RESISTANCE

Fire-Resistant Design for Wood Construction
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• ASTM E119 test

• 5-ply CLT (6-7/8”)

• Single layer 5/8” Type X 
wallboard each side

• Achieved 3 hrs. 6 min.

THIRD – OPTIONS FOR FIRE RESISTANCE
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THIRD – OPTIONS FOR FIRE RESISTANCE
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Methods for establishing fire resistance (703):

1. Tested fire assembly (ASTM E119 or UL 263)

2. Fire-resistance designs documented in approved 
sources

3. Prescriptive assemblies using fire-resistance rated 
designs in Section 721

4. Calculation of fire-resistance per Section 722

5. Engineering analysis based on a comparison of 
building element, component or assembly designs 
that have been tested

6. Alternative protection methods per Section 104.11

7. Fire-resistance designs certified by an approved 
agency

THIRD – OPTIONS FOR FIRE RESISTANCE
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• Protections of connections 
in the NDS

• Section 16.3

• Protection can be provided 
by wood or fire-rated 
gypsum board

THIRD – OPTIONS FOR FIRE RESISTANCE
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THIRD – OPTIONS FOR FIRE RESISTANCE
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THIRD – OPTIONS FOR FIRE RESISTANCE
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• IBC/IFC Chapters 33

• Fire-fighting vehicle access and water supply (3310 and 
3312)  

• Requirements for a fire watch, a fire protection 
superintendent, and prevention program (3304 and 
3308)

• Extensive hot work and roofing requirements (3304, 
Chapter 35, and 3317)

• Fire extinguishers (3309)

• Standpipes (3311)

• Temporary heating equipment (3303)

• Emergency phones (3309)

PRECAUTIONS DURING CONSTRUCTION
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www.constructionfiresafety.org

PRECAUTIONS DURING CONSTRUCTION
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