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Learning Objectives

• Understand benefits and potential uses of mass timber for 
high performance buildings
• Compare the environmental impact of mass timber 

construction as opposed to traditional concrete or steel, and 
the principles of procurement to harvest this resource 
sustainably
• Discuss barriers to mass timber construction in the 

Northeast and the tactics to overcome them
• Identify key stakeholders, organizations, and commitments 

which others have taken on to encourage the development 
of sustainable mass timber applications in the Northeast 
region
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Tall Timber Construction: New Code Provisions 
and  Design Steps

Ricky McLain, PE, SE, Senior Technical Director – Tall Wood, WoodWorks – Wood Products Council  Photo: Kaiser+Path
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W H AT  I S  M A S S  T I M B E R ?

Heavy Timber
Photo: Benjamin Benschneider

Mass Timber
Photo: John Stamets



Glulam Cross-Laminated Timber (CLT) Nail-Laminated Timber (NLT)
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DeckingDowel-Laminated Timber (DLT) Mass plywood panels (MPP)
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Hospitality

Multi-family

Office

Industrial

Wythe Ave Buildings, NY |  Flank Architecture + Development

Carbon 12, Portland |  Path Architecture | Photo: Andrew Pogue

Lark Hotel, Bozeman |  Thinktank Design | Photo: Dan Armstrong

StructureCraft Plant, Abbotsford, BC 



380+ Built

530+ In Design
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Global Tall Wood circa 2019

18-24 stories

Photo: Moelven Limtre

Photo: naturally:wood

Photo: Rudiger Lainer + Partner



Photos: Baumberger Studio/PATH Architecture/Marcus Kauffman   |   Architect: PATH Architecture

Tall Wood in the us circa 2019 8 stories



TALL WOOD IN THE U.S.



» Current Prescriptive Code Limit - 6 stories 
(B occupancy) or 85 feet

» Over 6 Stories - Alternate Means and 
Methods Request (AMMR) through 
performance based design

» Based on the 1910 Heights and Areas Act

Photo: Alex Schreyer
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3 YEAR CODE CYCLE

Source: ICC



U.S. TALL WOOD
DEVELOPMENT AND CHANGES

Interest in tall wood projects in the US was rapidly increasing. Some 
building officials were reluctant to approved proposed plans, 
primarily due to lack of code direction and precedent

Photo: Seagate Mass Timber Inc

Pollux Chang Photographer



U.S. TALL WOOD
DEVELOPMENT AND CHANGES

In December 2015, the ICC Board established the ICC Ad Hoc 
Committee on Tall Wood Buildings. Objectives: 
1. Explore the building science of tall wood buildings 
2. Investigate the feasibility, and 
3. Take action on developing code changes for tall wood buildings. 
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TALL WOOD APPROVED!
Unofficial results posted Dec 19, 2018

Final votes ratified Jan 31, 2019

Credit: AWC/ICC



SO WHAT’S CHANGED??

Since its debut, IBC has contained 9 
construction type options

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

Credit: ICC



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 renamed type IV-HT



New Building Types

Credit: Susan Jones, atelierjones



Type IV-C

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

Architecture/Marcus Kauffman 



Type IV-C Protection vs. Exposed

All Mass Timber surfaces may be 
exposed

Exceptions: Shafts, concealed spaces, outside face of 
exterior wallsCredit: Susan Jones, atelierjones
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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 areaCredit: Susan Jones, atelierjones

Areas exclude potential frontage increase



Type IV-B

Credit: Susan Jones, atelierjones Credit: LEVER Architecture



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, see 
code for requirementsCredit: Susan Jones, atelierjones

Cr
ed

it:
 K

ai
se

r+
Pa

th



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 areaCredit: Susan Jones, atelierjones

Areas exclude potential frontage increase



Type IV-A

Credit: Susan Jones, atelierjones
Photos: Structurlam, naturally:wood, 
Fast + Epp, Urban One



Type IV-A Protection vs. Exposed

100% NC protection on all surfaces of 
Mass Timber

Credit: Susan Jones, atelierjones
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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

Areas exclude potential frontage increase

Credit: Susan Jones, atelierjones



Tall Wood Fire Resistance Ratings (FRR)

Building Element IV-A IV-B IV-C

Primary Frame 3 2 2

Exterior Bearing Walls 3 2 2

Interior Bearing Walls 3 2 2

Roof Construction 1.5 1 1

Primary Frame at Roof 2 1 1

Floor Construction 2 2 2

Source: 2021 IBC Table 601

  
FRR Requirements for Tall  
Mass Timber Structures (hours)

FRA_806_Shaft_Walls_Tall_Buildings_TechNote_TABLES.indd   1FRA_806_Shaft_Walls_Tall_Buildings_TechNote_TABLES.indd   1 1/20/20   1:14 PM1/20/20   1:14 PM



Noncombustible Protection (NC)

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

 
Required Noncombustible Contribution to FRR

FRR of  
Building Element  

(hours)

Minimum from  
Noncombustible Protection 

(minutes)

1 40

2 80

3 or more 120

Source: 2021 IBC Section 722.7

FRA_805_Fire-Resistance_Tall_Wood_TechNote_TABLES.indd   3FRA_805_Fire-Resistance_Tall_Wood_TechNote_TABLES.indd   3 1/20/20   1:09 PM1/20/20   1:09 PM



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 OneCredit: Urban One



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

Credit: US CLT Handbook



Type IV-B Fire Resistance Ratings (FRR)

Credit: Urban One

IV-A
Primary Frame (2-hr) + Floor Panel (2-hr)

40 minutes of MT FRR
2 layers 5/8" Type X gypsum

40 minutes of MT FRR

Two layers 5/8" Type X gypsum

Glulam beam (primary structural frame)

Mass timber !oor panel
Minimum 1" noncombustible material

TYPE IV-B PROTECTED FIRE-RESISTANCE RATINGS IV-B



Type IV-B Fire Resistance Ratings (FRR)

Credit: Urban One

IV-A
Primary Frame (2-hr) + Floor Panel Example (2-hr)

Mass timber !oor panel

2-hr of MT FRR;
noncombustible material not required

2-hr of MT FRR;
Noncombustible material not required

Glulam beam (primary structural frame)

TYPE IV-B EXPOSED FIRE-RESISTANCE RATINGS

Minimum 1" noncombustible material

IV-B



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

Credit: WoodWorks



MT Fire Resistance Ratings (FRR)
Inventory of Fire Tested MT Assemblies
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WoodWorks Tall  Wood Design Resource
h t t p : / / w w w. w o o d w o r k s . o r g / w p - c o n t e n t / u p l o a d s / w o o d _ s o l u t i o n _ p a p e r - TA L L - W O O D . p d f

http://www.woodworks.org/wp-content/uploads/wood_solution_paper-TALL-WOOD.pdf


Tall  Timber Fire-Resistance Design



Shaft Enclosure Design in Tall  Timber



EARLY TALL WOOD CODE ADOPTION



Credit: State of Oregon



Credit: State of Washington



Credit: City of Denver, Mile High CRE



Credit: State of Utah
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