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The 2021 International Building Code (IBC) includes a series of changes that significantly 

expand the opportunities for tall timber structures. Three new construction types—Type IV-

A, IV-B and IV-C—will allow the use of mass timber or noncombustible materials in buildings 

up to 18 stories tall. These new types are based on the previous Heavy Timber construction 

type (renamed Type IV-HT) but with additional fire-resistance ratings and levels of required 

noncombustible protection. This presentation will take a detailed look at the new code 

provisions and methods of addressing requirements for fire resistance and exposed timber. 

Topics will include tall wood-specific high-rise and sprinkler requirements, methods of 

demonstrating fire-resistance ratings, fire design for penetrations, connections and abutting 

panels, allowances for exposed timber, exterior walls, concealed spaces, and more.

Course Description



1. Explore the three new tall wood construction types and discuss related code 

provisions such as allowable heights and fire-resistance ratings.

2. 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.

3. Review timber exposure strategies for IV-B construction, emphasizing code 

compliance topics such as horizontal separation and exposure area limits.

4. Highlight resources available to designers for fire-resistance design in tall 

timber structures, emphasizing tested assemblies, allowances for concealed 

spaces and contributions of noncombustible protection layers.

Learning Objectives



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 – 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 SF 405,000 SF

B 18 270 ft 324,000 SF 972,000 SF

M 12 270 ft 184,500 SF 553,500 SF

R-2 18 270 ft 184,500 SF 553,500 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
 H

o
u
r 

F
ra

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

½” Type X Gypsum = 25 min    |    5/8” Type X Gypsum = 40 min Credit: Urban One



Noncombustible Protection (NC)

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



Noncombustible Protection (NC)

The definition of “Noncombustible 
Protection (For Mass Timber)” is created to 
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)

However, FRR Doesn’t always need to be from a 
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)

Fl
o

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

*3” nominal width allowed where sprinklered 

Photo: WoodWorks



Type IV Minimum Sizes – Floor/Roof Panels 

Floor Panels/Decking:
• 4” thick CLT (actual thickness)
• 4” NLT/DLT/GLT (nominal thickness)
• 3” thick (nominal) decking covered with: 

1” decking or 15/32” WSP or ½” 
particleboard

Roof Panels/Decking:
• 3” thick CLT (nominal thickness)
• 3” NLT/DLT/GLT (nominal thickness)
• 2” decking (nominal thickness)
• 1-1/8” WSP

Photo: StructureCraft

Photos: Aitor Sanchez/ Ewing Cole Photo: LEVER Architecture



MT Type IV Minimum Sizes – Walls

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

Exterior Walls for Type IV-HT
• CLT or FRTW or Non-combustible
• IBC 2018 - 6” Thick Wall (FTW or CLT)
• IBC 2021 - 4” Thick CLT



MT Type IV Minimum Sizes – Walls

MT Interior Walls in all Type IV:
• Laminated construction 4” thick
• Solid wood construction min. 2 layers of 

1” matched boards
Other Interior Walls in Type IV A,B,C
• Non-combustible (0 hr for nonbearing)
Other Interior Walls in Type IV HT
• Non-combustible (1 hr min)
• 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
• Use 3 layers of 5/8” type X Gypsum = 120 min (2 HR) 

Mass Timber FRR req’d = 3 HR – 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
• Use 2 layers of 5/8” type X Gypsum = 80 min (1.33 HR), 

plus:
• Mass Timber FRR req’d = 2 HR – 1.33 HR = 40 min, 

or
• Use 3 layers of 5/8” Type X Gypsum = 120 min (2 HR) 

and no FRR from MT req’d
Credit: Urban One

IV-A



Type IV-A Protection

Min. 1 inch of NC protection

Min. 2 layers 5/8” type X gyp 
on inside face

Min. 1 layer 5/8” type X gyp 
on outside face

Min. 2 layers 5/8” type X gyp 
on inside face (non-brng)

Min. 3 layers 5/8” type X gyp 
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

Min. 1” NC

2 layers 5/8” type 
X gypsum

40 minutes 
of MT FRR +

3 layers 5/8” type 
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): 

Min. 1” NC

2 layers 5/8” type 
X gypsum

40 minutes 
of MT FRR +

3 layers 5/8” type 
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:
• IBC 703.3 allows several methods of determining FRR. One is 

calculations per 722.
• 722.1 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)

Nominal char rate of 1.5”/HR is 
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:
• Many 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
• Code compliance options for 

demonstrating FRR
• Updated as new tests are 

completed
• Free 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 SF 648,000 SF

M 8 180 ft 123,000 SF 369,000 SF

R-2 12 180 ft 123,000 SF 369,000 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

½” Type X Gypsum = 25 min    |    5/8” Type X Gypsum = 40 min

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

Credit: Urban One



Type IV-B Protection

Min. 1 inch of NC protection

Min. 1 layer 5/8” type X gyp 
on inside face*

Min. 1 layer 5/8” type X gyp 
on outside face

Min. 2 layers 5/8” type X gyp 
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 

Min. 1” NC

2 layers 5/8” type 
X gypsum*

40 minutes 
of MT FRR* +

3 layers 5/8” type 
X gypsum*

OR

IV-B

*Applicable to most locations. Limited exposed MT permitted

Mass Timber Floor Panel



Type IV-B Fire Resistance Ratings (FRR)

Min. 1” NC

2 layers 5/8” type 
X gypsum*

40 minutes 
of MT FRR* +

2 layers 5/8” type 
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:
• MT beams and columns which are not 

integral part of walls or ceilings, no area 
limitation applies

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

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

• Combination 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:
• In each dwelling unit or fire area, max. 

unprotected area = 
  (Utc/Uac) + (Utw/Uaw) ≤ 1.0
• Utc = Total unprotected MT ceiling areas
• Uac = Allowable unprotected MT ceiling areas
• Utw = Total unprotected MT wall areas
• Uaw = 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
• Uac = (800 SF)*(0.20) = 160 SF
• Uaw = (800 SF)*(0.40) = 320 SF
• Could expose 160 SF of MT ceiling, 

OR 320 SF of MT Wall, OR
• 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
• Can 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%)

W
al

l E
xp

o
se

d
 

(<
4

0
%

)
Ceiling Exposed 

(<20%)



Type IV-B Protection vs. Exposed
IV-B

Horizontal separation of unprotected areas:
• Unprotected 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

15’ min

15’ min



Type IV-C

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

Architecture/Marcus Kauffman 



Occupancy # of 
Stories

Height Area per 
Story

Building 
Area

A-2 6 85 ft 56,250 SF 168,750 SF

B 9 85 ft 135,000 SF 405,000 SF

M 6 85 ft 76,875 SF 230,625 SF

R-2 8 85 ft 76,875 SF 230,625 SF

Type IV-C Height and Area Limits

In most cases, Type IV-C height allowances 
= Type IV-HT height allowances, but add’l 
stories permitted due to enhanced FRR

Type IV-C area = 1.25 * Type IV-HT area

IV-C

Credit: Susan Jones, atelierjones

Areas exclude potential frontage increase



Type IV-C Protection vs. Exposed

All Mass Timber surfaces may be 
exposed

Exceptions: Shafts, concealed spaces, outside face of 
exterior walls

IV-C

Credit: Susan Jones, atelierjones
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Type IV-C 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

Same FRR as IV-B, but all MT in IV-C may be exposed*

IV-C
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Type IV-C Protection

None req’d

None req’d

Min. 1 layer 5/8” type X gyp 
on outside face

None req’d on inside face

Roof Construction Protection

Floor Surface Protection

Ext Wall Protection

IV-C

Credit: Maxxon



Type IV-C Fire Resistance Ratings (FRR)

FRR & NC Floor Panel Example: 2 HR 

No NC req’d

2 HR of MT FRR
No NC req’d

IV-C

Mass Timber Floor Panel



Type IV-C Fire Resistance Ratings (FRR)

No NC req’d

2 HR of MT FRR
No NC req’d

OR

2 HR of MT FRR
No NC req’d

Glulam Beam (Primary 
Structural Frame)

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

Mass Timber Floor Panel



Fire Resistance Ratings (FRR) Recap

1.5 1 1 HT

2 1 1 HT

2 2 2 HT

3 2 2 HT

3 2 2 2

3 2 2 1 or HT

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

Required Fire Resistance Rating in Hours (per Table 601 only)

Primary Frame @ Roof

Roof Construction

Floor Construction

Primary Frame

Exterior Bearing Walls

Interior Bearing Walls



Noncombustible Protection (NC) Recap

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

Noncombustible Protection Required

Credit: LEVER Architecture Credit: PATH Architecture Photo: Blaine Brownell



Interior Wall Construction Recap

3 Hr 2 Hr 2 Hr 1 Hr or HT*

Laminated construction 4” thick (CLT, NLT, etc)
Solid wood construction min. 2 layers of 1” matched boards

Per Interior Requirements No

0 Hr 1 Hr

No 1 Hr

Noncombustible non-bearing wall

Wood Stud Wall

Construction – MT

NC Protection

Fire Rating (bearing wall)

IV-HTIV-A IV-B IV-C

*IBC 2021 requires at least 1 Hr FRR for HT walls supporting 2 levels



Exterior Wall Construction Recap

3 Hr 2 Hr 2 Hr 2 Hr 2Hr

Mass Timber/CLT 4” min thick CLT* 6” Wall*

40 Min NC &
No Exterior Combustible Coverings

FRT Sheathing, Gyp or other NC

Per Interior Requirements Not Required

No Yes* 6” Wall*

Interior NC Protection

IV-A

IV-B

IV-C

Light Frame FRTW

Mass Timber

Exterior NC Protection

*Changes in IBC 2015, 2018, and 2021 editions

Fire Rating (bearing wall)

IV-HT

IBC 2021 IBC 2018



What’s the ‘Sweet Spot’ for Tall Mass Timber?

Depends on many factors:

• Project Use

• Site Constraints

• Local Zoning & FAR Limitations

• Budget

• Client Objectives for Sustainability, Exposed Timber

• And More…

But Some General Trends Could Be: 80 M Street, SE, Washington, DC
Photo: Hickok Cole |   Architect: Hickok Cole



Type IV-C Tall Mass Timber

8 Stories
85 ft

76,875 SF 
max per floor

230,625 SF 
bldg.

(areas noted 
assume no frontage 

increase)

Not Likely to Utilize Podium Due to 
Overall Building Height Limit (85 ft) 
Relative to # of Timber Stories (8)

Same Overall Building Height Limit as 
IV-HT (85 ft) but higher Fire-Resistance 
Ratings Req’d

3 Additional Stories Permitted 
Compared to IV-HT

All Timber Exposed

Example R-2, Type IV-C Building



Type IV-B Tall Mass Timber

Timber, R-2:
12 Stories

123,000 SF 
max per floor

369,000 SF 
bldg.

(areas noted 
assume no frontage 

increase)

Example Mixed-Use, Type IV-B Building

Likely to Utilize Podium Due to Overall 
Building Height Limit (180 ft) Relative 
to # of Timber Stories (12)

Same Fire-Resistance Ratings Req’d as 
IV-C But Limitations on Timber Exposed

4 Additional Stories Permitted 
Compared to IV-C

Limited Timber Exposed

Multi-Story 
Type IA 
Podium

1
8
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Type IV-A Tall Mass Timber

Timber, R-2:
18 Stories

184,500 SF 
max per floor

553,500 SF 
bldg.

(areas noted 
assume no frontage 

increase)

Example Mixed-Use, Type IV-A Building

Likely to Utilize Podium Due to Overall 
Building Height Limit (270 ft) Relative 
to # of Timber Stories (18)

Higher Fire-Resistance Ratings Req’d 
than IV-B For Primary Frame

6 Additional Stories Permitted 
Compared to IV-B

No Exposed Timber Permitted

Multi-Story 
Type IA 
Podium
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CONCEALED SPACES IN TYPE IV



Concealed Spaces in Type IV

What if I have a dropped ceiling? Can I have a dropped ceiling?
• Impact on FRR, NC placement, sprinkler requirements



Concealed Spaces in Type IV

Previous Type IV (now IV-HT) provisions prohibited concealed spaces

Credit: IBC



Concealed Spaces in Type IV-HT

Type IV-HT (IBC 2021) permits concealed spaces where one of the 
following conditions exists:
1. The building is sprinklered throughout with an NFPA 13 Sprinkler and 

automatic sprinklers are provided in the concealed space. 
2. The concealed space is completely filled with noncombustible ins​​​ulation. 
3. Surfaces within the concealed space are fully sheathed with not less than 

5/8” Type X gypsum. 

Concealed spaces within interior walls and partitions with a one hour or 
greater fire resistance rating complying Section 2304.11.2.2 do not require 
additional protection. 



Concealed Spaces in Type IV-HT

Option 1 Option 2

Option 3

Noncombustible 
insulation

5/8” Type X gypsum 
on all MT surfaces

Sprinklers in 
concealed spaces



Concealed Spaces in Type IV-A, IV-B, IV-C

New IV-HT concealed space provisions do not apply to IV-A, IV-B 
or IV-C
But, can still have concealed spaces in IV-A, IV-B, IV-C: 
• IV-A and IV-B: Combustible construction forming concealed spaces 

protected with NC of 80 minutes (2 layers of 5/8” Type X Gypsum)
• IV-C: Combustible construction forming concealed spaces protected with 

NC of 40 minutes (1 layer of 5/8” Type X Gypsum)

Photo: Ema Peter Photography
Image: ZGF Architects



Concealed Spaces in Type IV-A, IV-B

Min. 1” NC

2 layers 5/8” type 
X gypsum*

Mass Timber Floor Panel

Min. 1” NC

Mass Timber Floor Panel
2 layers 5/8” type 

X gypsum

w/o dropped ceiling

w/ dropped ceiling

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



Concealed Spaces in Type IV-C

No NC req’d

Mass Timber Floor Panel

No NC req’d

Mass Timber Floor Panel
1 layer 5/8” type 

X gypsum

w/o dropped ceiling

w/ dropped ceiling

No NC req’d



Concealed Space Protection in Mass Timber



ADDRESSING CLT CHAR FALL OFF



CLT Fire Performance – Char Fall Off

CLT char fall off or heat induced delamination occurs when 
laminations (or pieces thereof) fall off the underside of a CLT panel 
under extended fire conditions.

Photo: ARUPPhoto: Urban One



CLT Fire Performance – Fire Re-Growth

In tall buildings, preventing fire re-growth is key. 
Fire re-growth is a phenomenon in which the heat-release rate of a fire 
intensifies following a decay phase. Fire re-growth can be initiated when 
delamination occurs, as this exposes un-charred wood surfaces, thereby 
resulting in an influx of fuel available for consumption by the fire.

Photo: ARUPPhoto: Urban One



CLT Fire Performance – Char Fall Off

Facts about CLT char fall off:
• Only an item to consider in tall buildings. Important to avoid in high-rise 

construction where required performance is containment of fire within 
compartment of origin with no sprinkler or fire service suppression

• Not applicable when discussing mid-rise mass timber (or any building 
under types II, III, IV-HT or V)

Photo: FPInnovations

• Largely a function of adhesive 
performance under high temps

• Has been addressed in PRG 320-18 
(required for all CLT under 2021 IBC, 
not just tall wood)



CLT Fire Performance – PRG 320

2021 IBC Section 602.4 added:
Cross-laminated timber shall be labeled as conforming to PRG 
320 - 18 as referenced in Section 2303.1.4. 

Photo: ARUP



CLT Fire Performance – PRG 320

PRG 320 is manufacturing & performance 
standard for CLT.
2018 edition (referenced in 2021 IBC) added 
new elevated temperature adhesive 
performance requirements validated by full-
scale and medium-scale qualification testing to 
ensure CLT does not exhibit fire re-growth

When designing tall wood – specify CLT per 
PRG 320-18 (req’d in IBC 2021 for all CLT)



WoodWorks Tall  Wood Design Resource




	Slide 1:  A New Path Forward for Tall Wood Construction + INTRO Cleveland Tour
	Slide 2
	Slide 3
	Slide 7
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14: Agenda
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 23
	Slide 25: Tall Wood Building Size Limits
	Slide 26: Tall Wood Building Size Limits
	Slide 27: Tall Wood Building Size Limits
	Slide 28: Non-Tall Opportunities – Large Area
	Slide 29:                             Type IV-A
	Slide 30:                                 Type IV-A Height and Area Limits
	Slide 32:                                 Type IV-A Protection vs. Exposed
	Slide 33:     Type IV-A Fire Resistance Ratings (FRR)
	Slide 34:     Type IV-A Fire Resistance Ratings (FRR)
	Slide 36: Noncombustible Protection (NC)
	Slide 37: Noncombustible Protection (NC)
	Slide 38: Noncombustible Protection (NC)
	Slide 39:     MT Fire Resistance Ratings (FRR)
	Slide 40:     MT Fire Resistance Ratings (FRR)
	Slide 41:     MT Type IV Minimum Sizes 
	Slide 42: Type IV Minimum Sizes - Framing
	Slide 43: Type IV Minimum Sizes – Floor/Roof Panels 
	Slide 44:     MT Type IV Minimum Sizes – Walls
	Slide 45:     MT Type IV Minimum Sizes – Walls
	Slide 46:     Type IV-A Fire Resistance Ratings (FRR)
	Slide 47:     Type IV-A Fire Resistance Ratings (FRR)
	Slide 48: Type IV-A Protection
	Slide 49:     Type IV-A Fire Resistance Ratings (FRR)
	Slide 50:     Type IV-A Fire Resistance Ratings (FRR)
	Slide 51: MT Fire Resistance Ratings (FRR)
	Slide 52: MT Fire Resistance Ratings (FRR)
	Slide 53: MT Fire Resistance Ratings (FRR)
	Slide 54: MT Fire Resistance Ratings (FRR)
	Slide 55: MT Fire Resistance Ratings (FRR)
	Slide 56: MT Fire Resistance Ratings (FRR)
	Slide 57: MT Fire Resistance Ratings (FRR)
	Slide 58: MT Fire Resistance Ratings (FRR)
	Slide 60
	Slide 62:                             Type IV-B
	Slide 63:                             Type IV-B Height and Area Limits
	Slide 65:                             Type IV-B Protection vs. Exposed
	Slide 66:     Type IV-B Fire Resistance Ratings (FRR)
	Slide 67:     Type IV-B Fire Resistance Ratings (FRR)
	Slide 68: Type IV-B Protection
	Slide 69:     Type IV-B Fire Resistance Ratings (FRR)
	Slide 70:     Type IV-B Fire Resistance Ratings (FRR)
	Slide 71:  Type IV-B Protection vs. Exposed
	Slide 72:  Type IV-B Protection vs. Exposed
	Slide 73:  Type IV-B Protection vs. Exposed
	Slide 74:  Type IV-B Protection vs. Exposed
	Slide 75:  Type IV-B Protection vs. Exposed
	Slide 76:  Type IV-B Protection vs. Exposed
	Slide 77:  Type IV-B Protection vs. Exposed
	Slide 78:  Type IV-B Protection vs. Exposed
	Slide 79:                             Type IV-C
	Slide 80:                             Type IV-C Height and Area Limits
	Slide 82:                             Type IV-C Protection vs. Exposed
	Slide 83:     Type IV-C Fire Resistance Ratings (FRR)
	Slide 84: Type IV-C Protection
	Slide 85:     Type IV-C Fire Resistance Ratings (FRR)
	Slide 86:     Type IV-C Fire Resistance Ratings (FRR)
	Slide 87: Fire Resistance Ratings (FRR) Recap
	Slide 89: Noncombustible Protection (NC) Recap
	Slide 90: Interior Wall Construction Recap
	Slide 91: Exterior Wall Construction Recap
	Slide 92
	Slide 93: Type IV-C Tall Mass Timber
	Slide 94: Type IV-B Tall Mass Timber
	Slide 95: Type IV-A Tall Mass Timber
	Slide 96
	Slide 97: Concealed Spaces in Type IV
	Slide 98: Concealed Spaces in Type IV
	Slide 99: Concealed Spaces in Type IV-HT
	Slide 100: Concealed Spaces in Type IV-HT
	Slide 101: Concealed Spaces in Type IV-A, IV-B, IV-C
	Slide 102: Concealed Spaces in Type IV-A, IV-B
	Slide 103: Concealed Spaces in Type IV-C
	Slide 105
	Slide 112
	Slide 113: CLT Fire Performance – Char Fall Off
	Slide 114: CLT Fire Performance – Fire Re-Growth
	Slide 115: CLT Fire Performance – Char Fall Off
	Slide 116: CLT Fire Performance – PRG 320
	Slide 117: CLT Fire Performance – PRG 320
	Slide 118
	Slide 119



