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As interest in and use of mass timber in the U.S. has grown, so too has interest in 

pushing these timber structures to greater heights. Using international examples 

of successful tall wood buildings as precedent, some designers have proposed tall 

wood projects in the states using a project-specific performance-based design 

approach. In order to provide a uniform set of code provisions for these tall wood 

buildings, the International Code Council established an ad hoc committee on tall 

wood buildings that proposed a set of code changes allowing up to 18 stories of 

mass timber construction. Those code changes were announced as approved in 

January 2019 and will become part of the 2021 International Building Code. 

Following a brief discussion of history and motivators, this presentation will 

introduce the new tall wood code provisions and construction types, as well as 

the technical research and testing that supported their adoption. 

Course Description



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 differences between the new tall wood mass timber construction 

types and existing construction types.

4. Identify the key passive fire-resistance construction requirements and active 

systems that enable taller wood buildings to be built safely.

Learning Objectives



The What, Why and How 
of Tall Mass Timber

Photo: Michael Green Architecture



TALL MASS TIMBER
ASSESSING THE WHAT

Brock Commons, Vancouver, BC |  Architect: Acton Ostry|  Image Courtesy naturallywood



B RO C K  CO MMO N S ,  B R IT IS H  CO LU MB IA

Photos: Michael Elkan | Naturally Wood | UBC

18  STO R IES  |  174  F T



MJ O STA R N E T,  N O RWAY

Photos: Bygg Mesteren | Voll Arkitekter

18  STO R IES  |  280  F T



H O H O,  AU ST R IA

Photos: RLP Rüdiger Lainer + Partner, RWTplus

24  STO R IES  |  275  F T



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

C A R B O N 12,  P O RT L A N D,  O R 8  STO R IES  |  85  F T



Photo: Harbor Bay Real Estate Advisors, Image Fiction |   Architect: Hartshorne Plunkard Architecture

INTRO, CLEVELAND 9 Stories  |  115 ft
8 Timber Over 1 Podium

512,000 SF
297 Apartments,  Mixed-Use



Photo: Korb & Associates Architects |   
Architect: Korb & Associates Architects

ASCENT, MILWAUKEE



Photo: Korb & Associates Architects |   Architect: Korb & Associates Architects

ASCENT, MILWAUKEE

25 STORIES
19 TIMBER OVER 6 PODIUM, 284 FT



Photo: Korb & Associates Architects |   Architect: Korb & Associates Architects

493,000 SF
259 APARTMENTS, MIXED-USE

ASCENT, MILWAUKEE



Photo: Hickok Cole |   Architect: Hickok Cole

80 M ST, WASHINGTON, DC



3 STORY OVER-BUILD
ON EXISTING 7 STORY BUILDING Photo: Hickok Cole |   Architect: Hickok Cole

80 M ST, WASHINGTON, DC



Photo: Hickok Cole |   Architect: Hickok Cole

80 M ST, WASHINGTON, DC

100,000 SF
2 NEW LEVELS OF CLASS A OFFICE SPACE
OCCUPIED PENTHOUSE 
17’-0” CEILING HEIGHTS



Photo: Hennebery Eddy Architects|   Architect: Hennebery Eddy Architects

NIR CENTER, PORTLAND, OR



Photo: Hennebery Eddy Architects|   Architect: Hennebery Eddy Architects

NIR CENTER, PORTLAND, OR

10 STORIES
Type IV-B Construction
Hybrid Mass Timber + Steel



Photo: Hennebery Eddy Architects|   Architect: Hennebery Eddy Architects

NIR CENTER, PORTLAND, OR

~400,000 SF
235,000 SF Laboratory Space
25,000 SF Office Space
Ground Floor Retail



Photo: William McDonough + Partners |   Architect: William McDonough + Partners 

APEX CLEAN ENERGY HQ 
CHARLOTTESVILLE, VA

187,000 SF



Photo: William McDonough + Partners |   Architect: William McDonough + Partners 

APEX CLEAN ENERGY HQ 
CHARLOTTESVILLE, VA

8 STORIES
6 TIMBER OVER 2 PODIUM, 100 FT

PRIMARILY OFFICE SPACE



Brock Commons, Vancouver, BC |  Architect: Acton Ostry|  Image Courtesy naturallywood

TALL MASS TIMBER
UNDERSTANDING THE WHY



Global Population Increase

2019 = 7.7 

billion people  

2050 = 11.2 

billion people

Source: https://ourworldindata.org/future-population-growth
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US URBAN POPULATION BOOM

URBAN RURAL

2019      271.4 M          57.7 M

2030          301 M         53.7 M

2050       347.3 M         42.2 M



Carbon Storage
Wood ≈ 50% Carbon (dry weight)

Image: Lever ArchitectureImage: Kaiser + Path



Biophilic Design, Connection to Forests

George Fox University – Canyon Commons

Hacker | Photo:  Jeremy Bittermann



Construction Impacts: Labor Availability

Photo: Lendlease



Construction Impacts: Schedule

Seattle Mass Timber Tower Study, Source: DLR Group | Fast + Epp | Swinerton Builders

5 Months



Tall Mass Timber: Structural Warmth is a Value-Add

TMBR (unbuilt) Minneapolis, MN  |  Images: D/O Architects



Brock Commons, Vancouver, BC |  Architect: Acton Ostry|  Image Courtesy naturallywood

TALL MASS TIMBER
DEMONSTRATING THE HOW



Glue Laminated Timber (Glulam)
Beams & columns

Cross-Laminated Timber (CLT)
Solid sawn laminations

Photo: StructureCraft Photo: LendLease
Photo: LEVER Architecture

Photo: Freres Lumber

Cross-Laminated Timber (CLT)
SCL laminations



Dowel-Laminated Timber (DLT) Glue-Laminated Timber (GLT)
Plank orientation

Photo: StructureCraft

Photo: StructureCraft

Nail-Laminated Timber (NLT)

Photo: Ema Peter

Photo: Think Wood Photo: StructureCraft

Photo: Manasc Isaac 

Architects/Fast + Epp



TALL WOOD IN THE CODE



2018 IBC and All Previous Editions:

» 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



Photo: Blaine Brownell Photo: Christian Columbres

ICE Block I, RMW Architecture & Interiors, Buehler 
Engineering, Bernard André Photography Photo: Swinerton



3 YEAR CODE CYCLE

Source: ICC



U.S. TALL WOOD
DEVELOPMENT AND CHANGES

Seen as the catalyst for the mass timber 
revolution,  CLT first recognized in US codes 
in the 2015 IBC 



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. 



1. No collapse under reasonable scenarios of 
complete burn-out of fuel without automatic 
sprinkler protection being considered.

2. Highly reliable fire suppression systems to 
reduce the risk of failure during reasonably 
expected fire scenarios. The degree of 
reliability should be proportional to 
evacuation time (height) and the risk of 
collapse.

Taller wood buildings create new set of challenges to address:

AHC established 6 performance objectives:

Photo: LEVER Architecture



3. No unusually high radiation exposure from the subject 
building to adjoining properties to present a risk of ignition 
under reasonably severe fire scenarios. 

4. No unusual response from typical radiation exposure from 
adjacent properties to present a risk of ignition of the 
subject building under reasonably severe fire scenarios.

AHC established 6 performance objectives:



5. No unusual fire department 
access issues 

6. Egress systems designed to 
protect building occupants 
during the design escape time, 
plus a factor of safety.

AHC established 6 performance objectives:

Photo: Will Pryce



U.S. BUILDING CODES
Tall Wood Ad Hoc Committee

Commissioned series of 5 full-scale tests 
on 2-story mass timber structure at ATF 
lab in MD, May-June 2017

Images: AWC



U.S. BUILDING CODES
Tall Wood Ad Hoc Committee

Tests on exposed mass timber, gypsum-covered mass timber; normal sprinkler 
protection, delayed sprinkler protection 
Majority of flames seen are from contents, not structure



U.S. BUILDING CODES
Tall Wood Ad Hoc Committee

Test Description Construction 
Type

Test 1 All mass timber surfaces protected with 2 layers of 5/8” 
Type X Gypsum. No Sprinklers.

IV-A

Test 2 30% of CLT ceiling area in living room and bedroom 
exposed. No Sprinklers.

IV-B

Test 3 Two opposing CLT walls exposed – one in bedroom and 
one in living room. No Sprinklers.

IV-B

Test 4 All mass timber surfaces fully exposed in bedroom and 
living room. Sprinklered – normal activation

IV-C

Test 5 All mass timber surfaces fully exposed in bedroom and 
living room. Sprinklered – 20 minute delayed activation

IV-C



Photo: LendLease



Photo: LendLease



Photo: LendLease



Photo: LendLease



Photo: LendLease



U.S. BUILDING CODES
DEVELOPMENT AND CHANGES

ICC TWB Ad Hoc Committee proposals consisted 17 total code changes:

• IBC Table 1705.5.3 Special Inspections

• IBC Section 110.3.5 Connection Protection Inspection

• IBC Section 2304.10.1 Connection Fire Resistance Rating



TALL WOOD APPROVED!
Unofficial results posted Dec 19, 2018

Final votes ratified Jan 31, 2019



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



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
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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



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 CODE ADOPTION



NEW MASS TIMBER DESIGN MANUAL

Jointly Produced By:

80+ pages of mass timber 
technical resources, case studies 
and more. Links directly to many 

additional resources.

https://info.thinkwood.com/masstimberdesignmanual

https://info.thinkwood.com/masstimberdesignmanual


Covers simple and complex methods 
for bearing wall and frame supported 

floor systems

Worked office, lab and 
residential Examples

NEW MASS TIMBER FLOOR VIBRATION DESIGN GUIDE



A library of commonly used mass timber 
connections with designer notes and 
information on fire resistance, relative 
cost and load-carrying capacity.

NEW MASS TIMBER CONNECTIONS INDEX



Mass timber insurance resource for insurers, 
developers, contractors & designers. Explains 
unique attributes of mass timber construction 
for the insurance industry, and how project 
teams can make their projects more insurable

NEW MASS TIMBER INSURANCE RESOURCES



Mass Timber Business Case Studies

www.woodworks.org/mass-
timber-business-case-studies

Download online at

• Includes financial return 

performance data on mass 

timber projects 

• Developers share lessons 

learned, challenges and 

successes

NEW MASS TIMBER BUSINESS CASE STUDIES

https://www.woodworks.org/mass-timber-business-case-studies/


MASS TIMBER 
CONSTRUCTION 

MANUAL INSTALLER TRAINING

COMMUNITY COLLEGESENGAGE WITH 
GENERAL 

CONTRACTORS 

VIRTUAL OR IN-PERSON 
WORKSHOPS

PARTNER WITH 
CONSTRUCTION 
ASSOCIATIONS

In Progress/Development

In Planning

Stay up to date with training for construction 
managers, GC’s, and installers at our website: 

https://www.woodworks.org/mass-timber-
construction-management-program/

Brandon Brooks

Construction Management Program Manager

p: (760) 271-3722

e: brandon.brooks@woodworks.org

MASS TIMBER CONSTRUCTION MANAGEMENT 
RESOURCES

https://www.woodworks.org/mass-timber-construction-management-program/


This concludes The 
American Institute of 
Architects 
Continuing 
Education Systems 
Course

QUESTIONS? Anthony Harvey, PE

anthony.harvey@woodworks.org

513-222-3038
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