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Course Description

We are at an exciting confluence in timber construction. The need for sustainable, urban construction has 

never been higher. Concurrently, mass timber products such as cross-laminated timber have opened the 

door to many new opportunities for construction, one of which is tall wood. In January 2019, the 

International Code Council (ICC) approved a set of proposals to allow tall wood buildings of up to 18 stories 

as part of the 2021 International Building Code (IBC). This presentation will introduce the new tall wood 

code provisions in depth. Starting with a review of the technical research and testing that supported their 

adoption, it will then take a detailed look at the new code provisions and methods of addressing the new 

requirements. Topics will include fire-resistance ratings and allowances for exposed timber, penetrations, 

sprinklers, connections, exterior walls and much more. Designers can expect to take away the knowledge 

they need to start exploring tall wood designs on their projects.



Learning Objectives

1. Review the global history of tall wood construction and highlight the mass timber products 

used in these structures.

2. Explore the work and conclusions of the ICC Ad Hoc Committee on Tall Wood Buildings in 

establishing 14 new code provisions for the 2021 IBC that address tall wood construction.  

3. Discuss code-compliant options for exposing mass timber, where up to 2-hour fire-resistance 

ratings are required, and demonstrate design methodologies for achieving these ratings.

4. Review code requirements unique to tall wood buildings, focusing on items such as 

sprinklers, shaft construction and concealed spaces.



CONSTRUCTION TYPES REVEIW

Since its debut, IBC has contained 

9 Construction Type options

5 Main Types (I, II, III, IV, V) with all but 
Type IV having sub-types A and B



U.S. BUILDING CODES
Tall Wood Ad Hoc Committee

2021 IBC Introduces 

      3 New Tall Wood Construction Types:

IV-A, IV-B, IV-C, 

Previous Type IV is renamed Type IV-HT



Tall Timber Construction Types

Credit: Susan Jones, atelierjones



Tall Wood Building Size Limits

Construction Type (All Sprinklered Values)

I-A I-B IV-A IV-B IV-C IV-HT III -A

Occupancies Allowable Building Height above Grade Plane, Feet (IBC Table 504.3)

A, B, R Unlimited 180 270 180 85 85 85

Allowable Number of Stories above Grade Plane (IBC Table 505.4)

A-2, A-3,   

A-4

Unlimited 12 18 12 6 4 4

B Unlimited 12 18 12 9 6 6

R-2 Unlimited 12 18 12 8 5 5

Allowable Area Factor (At) for SM, Feet2  (IBC Table 506.2)

A-2, A-3,   

A-4

Unlimited Unlimited 135,000 90,000 56,250 45,000 42,000

B Unlimited Unlimited 324,000 216,000 135,000 108,000 85,500

R-2 Unlimited Unlimited 184,500 123,000 76,875 61,500 72,000



Even so, Sprinklers may be required by 903.2 (all occupancies) and definitely for residential (420.4)

Construction Type (Unsprinklered Values)

I-A I-B IV-A IV-B IV-C IV-HT

Occupancies Allowable Building Height above Grade Plane, Feet (IBC Table 504.3)

A, B, R Unlimited 160 65 65 65 65

Allowable Number of Stories above Grade Plane (IBC Table 505.4)

A-2, A-3, A-4 Unlimited 11 3 3 3 3

B Unlimited 11 5 5 5 5

R-2 Unlimited 11 4 4 4 4

Allowable Area Factor (At) for SM, Feet2  (IBC Table 506.2)

A-2, A-3, A-4 Unlimited Unlimited 45,000 30,000 18,750 15,000

B Unlimited Unlimited 108,000 72,000 45,000 36,000

R-2 Unlimited Unlimited 61,500 41,000 25,625 20,500

Tall Wood Building Size Limits



Even so, Sprinklers may be required by 903.2 (all occupancies) and definitely for residential (420.4)

Construction Type (Unsprinklered Values)

I-A I-B IV-A IV-B IV-C IV-HT

Occupancies Allowable Building Height above Grade Plane, Feet (IBC Table 504.3)

A, B, R Unlimited 160 65 65 65 65

Allowable Number of Stories above Grade Plane (IBC Table 505.4)

A-2, A-3, A-4 Unlimited 11 3 3 3 3

B Unlimited 11 5 5 5 5

R-2 Unlimited 11 4 4 4 4

Allowable Area Factor (At) for SM, Feet2  (IBC Table 506.2)

A-2, A-3, A-4 Unlimited Unlimited 45,000 30,000 18,750 15,000

B Unlimited Unlimited 108,000 72,000 45,000 36,000

R-2 Unlimited Unlimited 61,500 41,000 25,625 20,500

Tall Wood Building Size Limits

In almost all cases,
sprinklers will be required



Non-Tall Opportunities ς Large Area

Construction Type (All Sprinklered Values)

I-A I-B IV-A IV-B IV-C IV-HT III -A

Occupancies Allowable Building Height above Grade Plane, Feet (IBC Table 504.3)

A, B, R Unlimited 180 270 180 85 85 85

Allowable Number of Stories above Grade Plane (IBC Table 505.4)

A-2, A-3, A-

4

Unlimited 12 18 12 6 4 4

B Unlimited 12 18 12 9 6 6

R-2 Unlimited 12 18 12 8 5 5

Allowable Area Factor (At) for SM, Feet2  (IBC Table 506.2)

A-2, A-3, A-

4

Unlimited Unlimited 135,000 90,000 56,250 45,000 42,000

B Unlimited Unlimited 324,000 216,000 135,000 108,000 85,500

R-2 Unlimited Unlimited 184,500 123,000 76,875 61,500 72,000



Type IV-A

Credit: Susan Jones, atelierjones

Photos: Structurlam, naturally:wood, 
Fast + Epp



Occupancy # of 
Stories

Height Area per 
Story

Building 
Area

A-2 18 270 ft 135,000 SF405,000 SF

B 18 270 ft 324,000 SF972,000 SF

M 12 270 ft 184,500 SF553,500 SF

R-2 18 270 ft 184,500 SF553,500 SF

Type IV-A Height and Area Limits

In most cases, Type IV-A height & story 
allowances = 1.5 * Type I-B height & 
story allowances

Type IV-A area = 3 * Type IV-HT area
Credit: Susan Jones, atelierjones

Areas exclude potential frontage increase



Type IV-A Protection vs. Exposed

100% NC protection on all surfaces of 
Mass Timber

Credit: Susan Jones, atelierjones
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Type IV-A Fire Resistance Ratings (FRR)

3 HR (2 HR at Roof)

3 HR

2 HR

1.5 HR

Floor Construction FRR 

IV-A

Primary Frame FRR

Roof Construction FRR 

2 Hour Floor

3
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r 
F
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m

e

2 Hour Floor

Ext or Int Bearing Wall FRR

Credit: Fast + Epp



Type IV-A Fire Resistance Ratings (FRR)

FRR
Min. NC 

Protection

3 HR (2 HR at 
Roof)

120 min (80 min 
at Roof)

3 HR 120 min

2 HR 80 min

1.5 HR 80 min

IV-A

Floor Construction FRR 

Primary Frame FRR

Roof Construction FRR 

Ext or Int Bearing Wall FRR

ѹέ ¢ȅǇŜ · DȅǇǎǳƳ Ґ 25 Ƴƛƴ    μ    рκуέ ¢ȅǇŜ · DȅǇǎǳƳ Ґ пл ƳƛƴCredit: Urban One



Noncombustible Protection (NC)

Where timber is required to be protected, NC must 
contribute at least 2/3 FRR



Noncombustible Protection (NC)

¢ƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άbƻƴŎƻƳōǳǎǘƛōƭŜ 
tǊƻǘŜŎǘƛƻƴ όCƻǊ aŀǎǎ ¢ƛƳōŜǊύέ ƛǎ ŎǊŜŀǘŜŘ ǘƻ 
address the passive fire protection of mass 
timber. 

Mass timber is permitted to have its own fire-
resistance rating (e.g., Mass Timber only) or have a 
fire resistance rating based on the fire resistance 
through a combination of the mass timber fire-
resistance plus protection by non-combustible 
materials as defined in Section 703.5 (e.g., additional 
materials that delay the combustion of mass timber, 
such as gypsum board). Credit: Urban One



Noncombustible Protection (NC)

1 layer 5/8 Type X

2 layers 5/8 Type X

3 layers 5/8 Type X



MT Fire Resistance Ratings (FRR)

IBC 722.7
The fire resistance rating of the mass timber elements 
shall consist of the fire resistance of the unprotected 
element (MT) added to the protection time of the 
noncombustible (NC) protection. 

FRR

NCMT

Credit: Urban One



MT Fire Resistance Ratings (FRR)

IƻǿŜǾŜǊΣ Cww 5ƻŜǎƴΩǘ ŀƭǿŀȅǎ ƴŜŜŘ ǘƻ ōŜ ŦǊƻƳ ŀ 
combination of MT + NC. In some cases, just NC can 
be used, in other cases, just MT can be used:

NCMT

IBC 602.4
Mass timber elements shall 
meet the fire resistance 
rating requirements of this 
section based on either the 
fire resistance rating of the 
noncombustible protection, 
the mass timber, or a 
combination of both. Credit: Urban One



MT Type IV Minimum Sizes 

In addition to meeting FRR, all MT elements must also meet minimum sizes

These minimum sizes have been in 
place for old type IV (current type 
IV-HT) construction and the same 
minimums sizes also apply to MT 
used in new types IV-A, IV-B and 
IV-C

Contained in 2021 IBC 2304.11
  (2015 IBC Chap 6 )

Photo:: Ema Peter



Type IV Minimum Sizes - Framing

Framing Solid Sawn
(nominal)

Glulam
(actual)

SCL
(actual)

F
lo

o
r Columns 8 x 8 63/ 4 x 8¼ 7 x 7½

Beams 6 x 10 5 x 10½ 5¼ x 9½

R
o

o
f Columns 6 x 8 5 x 8¼ 5¼ x 7½

Beams* 4 x 6 3 X 67/ 8 3½ X 5½

Minimum Width by Depth in Inches
See IBC 2018 2304.11 or IBC 2015 602.4 for Details

ϝоέ ƴƻƳƛƴŀƭ ǿƛŘǘƘ ŀƭƭƻǿŜŘ ǿƘŜǊŜ ǎǇǊƛƴƪƭŜǊŜŘ 

Photo: WoodWorks



Type IV Minimum Sizes ς Floor/Roof Panels 

Floor Panels/Decking:
Å пέ ǘƘƛŎƪ /[¢ όŀŎǘǳŀƭ ǘƘƛŎƪƴŜǎǎύ
Å пέ b[¢κ5[¢κD[¢ όƴƻƳƛƴŀƭ ǘƘƛŎƪƴŜǎǎύ
Å оέ ǘƘƛŎƪ όƴƻƳƛƴŀƭύ ŘŜŎƪƛƴƎ ŎƻǾŜǊŜŘ ǿƛǘƘΥ 
мέ ŘŜŎƪƛƴƎ or мрκонέ ²{t or ѹέ 
particleboard

Roof Panels/Decking:
Å оέ ǘƘƛŎƪ /[¢ όƴƻƳƛƴŀƭ ǘƘƛŎƪƴŜǎǎύ
Å оέ b[¢κ5[¢κD[¢ όƴƻƳƛƴŀƭ ǘƘƛŎƪƴŜǎǎύ
Å нέ ŘŜŎƪƛƴƎ όƴƻƳƛƴŀƭ ǘƘƛŎƪƴŜǎǎύ
Å 1-мκуέ ²{t

Photo: StructureCraft

Photos: Aitor Sanchez/ Ewing Cole Photo: LEVER Architecture



MT Type IV Minimum Sizes ς Walls

Exterior Walls for Type IV-A B C
Å CLT or Non-combustible

Exterior Walls for Type IV-HT
Å CLT or FRTW or Non-combustible
Å IBC 2018 - сέ ¢ƘƛŎƪ Wall (FTW or CLT)
Å IBC 2021 - пέ ¢ƘƛŎƪ CLT



MT Type IV Minimum Sizes ς Walls

MT Interior Walls in all Type IV:
Å [ŀƳƛƴŀǘŜŘ ŎƻƴǎǘǊǳŎǘƛƻƴ пέ ǘƘƛŎƪ
Å Solid wood construction min. 2 layers of 
мέ ƳŀǘŎƘŜŘ ōƻŀǊŘǎ

Other Interior Walls in Type IV A,B,C
Å Non-combustible (0 hr for nonbearing)
Other Interior Walls in Type IV HT
Å Non-combustible (1 hr min)
Å Wood stud wall (1 hr min) 

Verify other code requirements for FRR (eg. 
interior bearing wall; occupancy separation) 



Type IV-A Fire Resistance Ratings (FRR)

FRR Examples: 

Primary Structural Frame (Beam, Column, Bearing Wall):
3 HR Required
NC protection = at least 120 min
Å¦ǎŜ о ƭŀȅŜǊǎ ƻŦ рκуέ ǘȅǇŜ · DȅǇǎǳƳ Ґ мнл Ƴƛƴ όн Iwύ 

Mass Timber FRR ǊŜǉΩŘ = 3 HR ς 2 HR = 1 HR

Credit: Urban One

Credit: StructureCraft

IV-A



Type IV-A Fire Resistance Ratings (FRR)

FRR Examples: 

Floor Panels:
2 HR Required
NC Protection = at least 80 min
Å¦ǎŜ н ƭŀȅŜǊǎ ƻŦ рκуέ ǘȅǇŜ · DȅǇǎǳƳ Ґ ул Ƴƛƴ όмΦоо IwύΣ 

plus:
Å Mass Timber FRR ǊŜǉΩŘ = 2 HR ς 1.33 HR = 40 min, 

or
Å¦ǎŜ о ƭŀȅŜǊǎ ƻŦ рκуέ ¢ȅǇŜ · DȅǇǎǳƳ Ґ мнл Ƴƛƴ όн Iwύ 

and no FRR from MT ǊŜǉΩŘ
Credit: Urban One

IV-A



Type IV-A Protection

Min. 1 inch of NC protection

aƛƴΦ н ƭŀȅŜǊǎ рκуέ ǘȅǇŜ · ƎȅǇ 
on inside face

aƛƴΦ м ƭŀȅŜǊ рκуέ ǘȅǇŜ · ƎȅǇ 
on outside face

aƛƴΦ н ƭŀȅŜǊǎ рκуέ ǘȅǇŜ · ƎȅǇ 
on inside face (non-brng)
aƛƴΦ о ƭŀȅŜǊǎ рκуέ ǘȅǇŜ · ƎȅǇ 

on inside face (brng)

IV-A

Roof Construction Protection

Floor Surface Protection

Ext Wall Protection

Credit: Maxxon



Type IV-A Fire Resistance Ratings (FRR)
IV-A

aƛƴΦ мέ b/

н ƭŀȅŜǊǎ рκуέ ǘȅǇŜ 
X gypsum

40 minutes 
of MT FRR +

о ƭŀȅŜǊǎ рκуέ ǘȅǇŜ 
X gypsum

OR

FRR & NC Floor Panel Example: 2 HR 

Mass Timber Floor Panel



Type IV-A Fire Resistance Ratings (FRR)
IV-A

Primary Frame (3 HR) + Floor Panel Example (2 HR): 

aƛƴΦ мέ b/

н ƭŀȅŜǊǎ рκуέ ǘȅǇŜ 
X gypsum

40 minutes 
of MT FRR +

о ƭŀȅŜǊǎ рκуέ ǘȅǇŜ 
X gypsum

OR

60 minutes of 
MT FRR

+
Glulam Beam (Primary 

Structural Frame)

Mass Timber Floor Panel



MT Fire Resistance Ratings (FRR)

How do you determine FRR of MT?
2 Options:
1. Calculations in Accordance with IBC 722       NDS Chapter 16
2. Tests in Accordance with ASTM E119

Credit: Urban One

aeff = 1.2achar



MT Fire Resistance Ratings (FRR)

MT FRR Calculations Method:
Å IBC 703.3 allows several methods of determining FRR. One is 

calculations per 722.
Å722.1 refers to NDS Chapter 16 for exposed wood FRR



MT Fire Resistance Ratings (FRR)

NDS Chapter 16 includes 
calculation of fire resistance of 
NLT, CLT, Glulam, Solid Sawn 
and SCL wood products

Credit: FPInnovations



MT Fire Resistance Ratings (FRR)

bƻƳƛƴŀƭ ŎƘŀǊ ǊŀǘŜ ƻŦ мΦрέκIw ƛǎ 
recognized in NDS. Effective char 
depth calculated to account for 
duration, structural reduction in 
heat-affected zone

Credit: ARUP



MT Fire Resistance Ratings (FRR)

Structural capacity check 
performed on remaining 
section, with stress increases

Solid Sawn, Glulam, SCL

CLT

Effective Char Depth
Credit: Forest Products Laboratory



MT Fire Resistance Ratings (FRR)

Tested Assemblies Method:
ÅMany successful Mass Timber ASTM E119 fire tests have 

been completed by industry & manufacturers

Contact WoodWorks for Inventory of Tests



MT Fire Resistance Ratings (FRR)

Inventory of Fire Tested MT Assemblies



MT Fire Resistance Ratings (FRR)

Mass Timber Fire Design Resource
ÅCode compliance options for 

demonstrating FRR
ÅUpdated as new tests are 

completed
ÅFree download at woodworks.org



Tall Timber Fire-Resistance Design



Type IV-B

Credit: Susan Jones, atelierjones Credit: LEVER Architecture



Occupancy # of 
Stories

Height Area per 
Story

Building 
Area

A-2 12 180 ft 90,000 SF 270,000 SF

B 12 180 ft 216,000 SF648,000 SF

M 8 180 ft 123,000 SF369,000 SF

R-2 12 180 ft 123,000 SF369,000 SF

Type IV-B Height and Area Limits

In most cases, Type IV-B height & story 
allowances = Type I-B height & story 
allowances

Type IV-B area = 2 * Type IV-HT area

IV-B

Credit: Susan Jones, atelierjones

Areas exclude potential frontage increase



Type IV-B Protection vs. Exposed

NC protection on all surfaces of Mass 
Timber except limited exposed areas
~20% of Ceiling or ~40% of Wall can be exposed

IV-B

Credit: Susan Jones, atelierjones
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Type IV-B Fire Resistance Ratings (FRR)

2 HR (1 HR at Roof)

2 HR

2 HR

1 HR

Floor Construction FRR 

Primary Frame FRR

Roof Construction FRR 

2 Hour Floor

2
 H

o
u

r 
F

ra
m

e

2 Hour Floor

Ext or Int Bearing Wall FRR

IV-B

Credit: Kaiser+Path



Type IV-B Fire Resistance Ratings (FRR)

FRR
Min. NC 

Protection

2 HR (1 HR at 
Roof)

80 min* (40 
min* at Roof)

2 HR 80 min*

2 HR 80 min*

1 HR 40 min*

Floor Construction FRR 

Primary Frame FRR

Roof Construction FRR 

Ext or Int Bearing Wall FRR

ѹέ ¢ȅǇŜ · DȅǇǎǳƳ Ґ 25 Ƴƛƴ    μ    рκуέ ¢ȅǇŜ · DȅǇǎǳƳ Ґ пл Ƴƛƴ

IV-B
*Applicable to most 
locations. Limited 
exposed MT permitted

Credit: Urban One



Type IV-B Protection

Min. 1 inch of NC protection

aƛƴΦ м ƭŀȅŜǊ рκуέ ǘȅǇŜ · ƎȅǇ 
on inside face*

aƛƴΦ м ƭŀȅŜǊ рκуέ ǘȅǇŜ · ƎȅǇ 
on outside face

aƛƴΦ н ƭŀȅŜǊǎ рκуέ ǘȅǇŜ · ƎȅǇ 
on inside face*

Roof Construction Protection

Floor Surface Protection

Ext Wall Protection

IV-B

*Applicable to most locations 
Limited exposed MT permitted Credit: Maxxon



Type IV-B Fire Resistance Ratings (FRR)

FRR & NC Floor Panel Example: 2 HR 

aƛƴΦ мέ b/

н ƭŀȅŜǊǎ рκуέ ǘȅǇŜ 
X gypsum*

40 minutes 
of MT FRR*+

о ƭŀȅŜǊǎ рκуέ ǘȅǇŜ 
X gypsum*

OR

IV-B

*Applicable to most locations. Limited exposed MT permitted

Mass Timber Floor Panel



Type IV-B Fire Resistance Ratings (FRR)

aƛƴΦ мέ b/

н ƭŀȅŜǊǎ рκуέ ǘȅǇŜ 
X gypsum*

40 minutes 
of MT FRR*+

2 ƭŀȅŜǊǎ рκуέ ǘȅǇŜ 
X gypsum*

OR

40 minutes of 
MT FRR*

+
Glulam Beam (Primary 

Structural Frame)

IV-B
Primary Frame (2 HR) + Floor Panel Example (2 HR): 

*Applicable to most 
locations. Limited 
exposed MT permitted

Mass Timber Floor Panel



Type IV-B Protection vs. Exposed
IV-B

Limited Exposed MT allowed in Type IV-B for:
ÅMT beams and columns which are not 

integral part of walls or ceilings, no area 
limitation applies

ÅMT ceilings and beams up to 20% of floor 
area in dwelling unit or fire area, or

ÅMT walls and columns up to 40% of floor area 
in dwelling unit or fire area, or

ÅCombination of ceilings/beams and 
walls/columns, calculated as follows:

Credit: Kaiser+Path



Type IV-B Protection vs. Exposed
IV-B

Mixed unprotected areas, exposing both ceilings 
and walls:
Å In each dwelling unit or fire area, max. 

unprotected area = 
  (Utc/ Uac) + (Utw/ Uaw)  1.0
ÅUtc = Total unprotected MT ceiling areas
ÅUac = Allowable unprotected MT ceiling areas
ÅUtw = Total unprotected MT wall areas
ÅUaw = Allowable unprotected MT wall areas 

Credit: Kaiser+Path



Type IV-B Protection vs. Exposed
IV-B

Design Example: Mixing unprotected MT walls & ceilings

800 SF dwelling unit
ÅUac = (800 SF)*(0.20) = 160 SF
ÅUaw = (800 SF)*(0.40) = 320 SF
ÅCould expose 160 SF of MT ceiling, 

OR 320 SF of MT Wall, OR
Å If desire to expose 100 SF of MT 

ceiling in Living Room, determine 
max. area of MT walls that can be 
exposed 

Credit: AWC



Type IV-B Protection vs. Exposed
IV-B

Design Example: Mixing unprotected MT walls & ceilings

(Utc/ Uac) + (Utw/ Uaw)  1.0
(100/160) + (Utw/320)  1.0
Utw = 120 SF
ÅCan expose 120 SF of MT walls in 

dwelling unit in combination 
with exposing 100 SF of MT 
ceiling

Credit: AWC



Type IV-B Protection vs. Exposed
IV-B

Credit: AWC

Ceiling Exposed 
(20% max)



Type IV-B Protection vs. Exposed
IV-B

Credit: AWC

Ceiling Exposed 
(<20%)

Ceiling Exposed 
(<20%)
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Type IV-B Protection vs. Exposed
IV-B

Horizontal separation of unprotected areas:
ÅUnprotected portions of mass timber walls 

and ceilings shall be not less than 15 feet from 
unprotected portions of other walls and 
ceilings, measured horizontally along the 
ceiling and from other unprotected portions of 
walls measured horizontally along the floor. 

Credit: Kaiser+Path



Type IV-B Protection vs. Exposed
IV-B

Credit: AWC

мрΩ Ƴƛƴ

мрΩ Ƴƛƴ



Type IV-C

Credit: Susan Jones, atelierjones
Photos: Baumberger Studio/PATH 

Architecture/Marcus Kauffman 


