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Council On Tall Buildings and Urban Habitat
ADVANCING SUSTAINABLE VERTICAL URBANISM

Founded in 1969.

Non-profit, multi-disciplinary, worldwide 
association focused on tall buildings and 
sustainable cities.

The CTBUH organizational member network 
includes 2,000,000+ individuals working in 
10,000+ offices around the world.



What We Do

Advocate for Dense 
Urban Solutions

Research Critical 
Industry Topics

Recognize Superior 
Urban Achievements

Track and Report Tall 
Building Info & Data

Share Best Practice 
Information

Convene a Multi-
Disciplinary Industry



Understanding Mass Timber:

Structural Material 
Classifications



Structural Material Classification: 

All-Timber Structures
All above-ground vertical, floor spanning, and lateral-force-resisting structural 
elements must be constructed from timber.



Structural Material Classification: 

Concrete-Timber Hybrid Structures
All above-ground vertical, floor spanning, and lateral-force-resisting structural 
elements must be constructed from timber, concrete, or a combination of the two.



Structural Material Classification: 

Steel-Timber Hybrid Structures
All above-ground vertical, floor spanning, and lateral-force-resisting structural 
elements must be constructed from timber, steel, or a combination of the two.



Structural Material Classification: 

Concrete-Steel-Timber Hybrid Structures
All above-ground vertical, floor spanning, and lateral-force-resisting structural elements 
must be constructed from timber, steel, concrete, or a combination of the three.



Tall Timber
Global Audit

*All data as of March 2023



162 Projects Total

Tall Timber Global Audit: 

Mass Timber Buildings, by Status
Proposed, under construction, and completed mass timber buildings, eight 
stories and higher.



Tall Timber Global Audit: 

Cross-Comparisons, by Region
Proposed, under construction, and completed mass timber buildings, eight 
stories and higher, by region.



99 Projects Total

Tall Timber Global Audit: 

Mass Timber Buildings, by Function
The number of under construction and completed mass timber buildings, eight 
stories and higher, broken down by function.



99 Projects Total

Tall Timber Global Audit: 

Mass Timber Buildings, by Region
The number of under construction and completed mass timber buildings, eight 
stories and higher, broken down by region.



99 Projects Total

Tall Timber Global Audit: 

Mass Timber Buildings, by Structure
The number of under construction and completed mass timber buildings, eight 
stories and higher, broken down by structural classification.



A Brief History of Tall Mass Timber: 

Tallest Mass Timber Buildings
A graphical history of the tallest mass timber buildings in the world.*

* This timeline includes new construction only. Vertical extensions (De Karel Doorman; 55 Southbank) are not included. If 
included, De Karel Doorman, Rotterdam, at 70.5 meters, would be the tallest Mass Timber Building between 2012 and 
2019, being surpassed by Mjøstårnet (85.4 meters). 



A Brief History of Tall Mass Timber: 

Timeline of Completions
Mass timber buildings worldwide, 8 stories and higher, by completion year.  



Tall Timber Global Audit: 

Distribution of Structure Types
Global distribution of the tallest three buildings in each of the four structural categories. 



* Heights are estimated, based on the floor count of the building. The estimate has been arrived at by analyzing thousands 
of other buildings of the same function on the CTBUH database that do have confirmed heights.

Tall Timber Global Audit: 

Tallest 10 Mass Timber Buildings



Featured Research:

Recent Mass Timber 
Research Projects



Project Start: August 2020
Project Completion: April 2023

CTBUH Research Project: 

Future Timber City
An Awareness and Educational Program for Future, 
Sustainable, Dense Cities 



CTBUH Research Project: 

Tall Timber Center Website



CTBUH Research Project: 

Technical Guide
Pages: 334

Case Studies: 25
• In-Detail Examinations: 12
• Projects “at-a-glance”: 13

Key Topics: 13



2018 2019 20192018

2012 2013 2014 2017 2017

2020

CTBUH Research Project: 

Technical Guide Series



Tall Timber:
Mass Timber for

High-Rise Buildings



Tall Timber: Mass Timber for High-Rise Buildings: 

Detailed Case Studies



Tall Timber: Mass Timber for High-Rise Buildings: 

Analysis, Lessons Learned, and 
Future Objectives



25 King
2018
Brisbane, Australia
46.8 m / 11 Fl

Ascent
2022
Milwaukee, USA
86.6 m / 25 Fl

Brock Commons
2017
Vancouver, Canada
57.9 m / 18 Fl

Dalston Works
2017
London, UK
33.8 m / 10 Fl

De Karel 
Doorman
2012
Rotterdam, Neth.
70.5 m / 22 Fl

HoHo Wien
2020
Vienna, Austria
84.0 m / 24 Fl

LCT ONE
2012
Dornbirn, Australia
27 m / 8 Fl

Mjostarnet
2019
Brumunddal, Nor.
85.3 m / 18 Fl

Origine
2017
Quebec, Canada
48.0 m / 13 Fl

Sara Kulturhus
2021
Skellefteå, Sweden
72.8 m / 19 Fl

Stadthaus
2009
London, UK
29 m / 9 Fl

Treet
2018
Bergen, Norway
49 m / 14 Fl

Tall Timber: Mass Timber for High-Rise Buildings: 

Detailed Case Studies



1. Owner/Developer 
Motivations

2. Cost Considerations
3. Carbon and Sustainability 

Overview
4. Use/Exposure of Mass 

Timber
5. Structural Systems
6. Code Considerations
7. Material Testing
8. Fire Safety Engineering
9. Acoustics
10. MEP Systems
11. Building Envelope

12. Construction Process
a. Sourcing and Supply 

Chain
b. Prefabrication
c. Site Delivery
d. On-Site Construction
e. Tolerances and 

Accuracy Testing
f. Fire Protection During 

Construction
g. Moisture Management 

During Construction
13. Post-Occupancy Evaluation

Tall Timber: Mass Timber for High-Rise Buildings: 

Case Study Dimensions of Analysis



Tall Timber: Mass Timber for High-Rise Buildings: 

Case Study Base Metrics



Tall Timber: Mass Timber for High-Rise Buildings: 

Case Study Base Metrics (Cont’d)



Tall Timber: Mass Timber for High-Rise Buildings: 

Case Study Mass Timber Information



25 King Ascent Brock Dalston De Karel HoHo

6,206 7,371 2,283 3,958 472 4,633

0.38 0.15 0.15 0.24 0.02 0.11

2,978,880 3,511,331 1,075,222 1,900,000 240,720 2,177,214

181 73 71 113 10 87

Volume (m3)

Vol/.GFA (m3 / m2)

Weight (kg)

Ave. kg / m2

LCT One Mjost. Origine Sara K. Stadthaus Treet

264 2,654 2,923 12,022 901 925

0.11 0.23 0.25 0.43 0.33 0.11

136,034 1,177,000 1,199,513 5,169,460 432,480 2,177,214

59 103 104 185 157 87

Volume (m3)

Vol/.GFA (m3 / m2)

Weight (kg)

Ave. kg / m2

Case Study Mass 
Timber Information:
Timber 
Quantities



8% construction cost premium for choosing timber

Tall Timber: Mass Timber for High-Rise Buildings: 

Cost Considerations
Example: Comparison of construction costs of Brock Commons Tallwood House, 
a mass timber student-housing high-rise, and Ponderosa Cedar House, a 
conventional concrete building of the same size, in Vancouver.



Tall Timber: Mass Timber for High-Rise Buildings: 

Construction Costs Comparison



75% reduction in GHG emissions compared to concrete alternative

Tall Timber: Mass Timber for High-Rise Buildings: 

Carbon Considerations
Example: Total embodied carbon estimates for Brock Commons Tallwood House, 
Vancouver, based on life cycle analysis modules.



Tall Timber: Mass Timber for High-Rise Buildings: 

Transportation Paths
Approximate routes taken by the raw materials and prefabricated components 
of the 12 case studies in the guide.



Example: Mjøstårnet

Tall Timber: Mass Timber for High-Rise Buildings: 

Transportation Paths



Tall Timber: Mass Timber for High-Rise Buildings: 

Carbon Emissions and Storage



The Elephant
in the Room



The Elephant in the Room



The Elephant in the Room

Fire Restrictions



IBC Mass Timber Construction Types



IBC 2021 Fire Rating Requirements



IBC 2021 Fire Rating Requirements



IBC 2021 Fire Rating Requirements



Table replicated from Buchanan (2015), showing fire protection based on building height and area 
of mass timber exposed.

Performance-Based Approach



Performance-Based Approach

Fire Testing



Performance-Based Approach

Fire Testing



Of concern is the unpredictability of fire 
regrowth, if there are large amounts of 
exposed CLT with adhesives that are 
prone to char debonding under heating.

- David Barber, Fire Engineer, Arup

Exposed mass timber in a fully-developed fire 
has been explored through full-scale fire testing, 
but only in compartments of up to 90 square 
meters of floor area.

Fire Regrowth Potential –
Under-Tested Situation

“
”



*

* Test 1-1: No exposed timber; Test 1-4: CLT Exposed

Fire Regrowth Potential –
Under-Tested Situation



Fire Testing vs. Proposed and 
Constructed Buildings



Still Aiming High:
Tall Timber



Milwaukee, USA
Completion: 2022

Height: 86.6 m; 25 floors
Structure: Concrete-Timber Hybrid

Ascent: 
The Tallest Mass 
Timber Building 
in the World



Ascent: The Tallest Mass Timber 
Building in the World

Milwaukee, USA
Completion: 2022
Height: 86.6 m; 25 floors
Structure: Concrete-Timber Hybrid



Ascent: The Tallest Mass Timber 
Building in the World

Milwaukee, USA
Completion: 2022
Height: 86.6 m; 25 floors
Structure: Concrete-Timber Hybrid



Still Aiming High

Still Aiming High



Still Aiming High

Still Aiming High



Still Aiming High

Atlassian Central: 
Potential Future Tallest Mass Timber Building in the World
(Currently Under Construction)



Still Aiming High

Still Aiming High



Featured Research:

Current Mass Timber 
Research Projects



Project Start: July 2021
Project Completion: December 2023

CTBUH Research Project: 

The Future Potential of Steel-Timber 
Hybrid Buildings



Coming in 2024…

Includes: 

• Detailed Case Studies

• Data!

• Full LCA Scenarios

• Recommendations/Methodology

See: 
ctbuh.org/research/projects/the-
future-potential-of-steel-timber-
hybrid-buildings

CTBUH Research Project: 

The Future Potential of Steel-Timber 
Hybrid Buildings



Sara Kulturhus
2021
Skellefteå
72.8 m

De Karel Doorman
2012
Rotterdam
70.5 m

55 Southbank
2020
Melbourne
69.7 m

Hyperion
2021
Bordeaux
55.0 m

Lighthouse
2019
Joensuu
48.0 m

The Future Potential of Steel-Timber Hybrid Buildings: 

World’s 5 Tallest Mass Timber 
Buildings Employing Steel

50 m

25 m

75 m



• Greater spanning strength and ductility (than timber alone)?

• Better lateral restraint systems, especially for taller buildings?

• Better Carbon / LCA implications (than concrete-timber hybrid)?

• More flexibility with layouts, and later renovations / change of use?

• Ease of assembly and lower weight (than concrete-timber hybrid)?

• Greater dimensional accuracy, steel akin to mass timber?

• The greater potential for aesthetic expression of timber / biophilic benefits?

The Future Potential of Steel-Timber Hybrid Buildings: 

The Initial Case for Steel-Timber 
Hybrid Buildings
Assumptions being tested by current CTBUH research



Greater spanning 
strength and 
ductility

Building: 843 N. Spring Street

Location: Los Angeles, California

Floors: 5

Function: Office

Status: Complete

© LEVER Architecture



© SHoP Architects

Better suitability 
for lateral restraint 
systems

Building: Atlassian Central

Location: Sydney, Australia

Height: 182.6m

Function: Mixed-Use 
(Office over Hotel)

Status: Under Construction



© White Arkitekter

Better life cycle 
assessment 
implications

Building: Sara Kulturhus

Location: Skellefteå, Sweden

Height: 72.8m

Function: Mixed-Use

Status: Complete (2021)



© Royal HaskoningDHV

More flexibility for 
layouts, 
renovations, future 
use

Building: De Karel Doorman

Location: Rotterdam, Netherlands

Height: 70.5

Function: Residential / Retail

Status: Completed



© Bison United

Lower weight for 
greater height

Building: 55 Southbank

Location: Melbourne, Australia

Height: 69.7m

Function: Mixed-Use (Hotel over 
Office)

Status: Complete (2020)



© ArtBuild

Greater 
dimensional 
accuracy

Building: Opalia

Location: Paris, France

Floors: 8

Function: Office

Status: Complete (2017)



© Nairn Okler/Korb+Associates Architects

Aesthetic 
expression of 
timber and 
biophilic benefits

Building: Ascent

Location: Milwaukee, Wisconsin

Height: 86.6m

Function: Residential

Status: Completed (2022)



© Dan Safarik

Inherent Fire 
Resistance

Building: Terminus

Location: Victoria, Canada

Floors: 5

Function: Office

Status: Complete



© BNKC Architects and Klockwerks Digital Inc.

© Peikko North America

Better Floor-to-
Floor Heights

Building: Opalia

Location: Paris, France

Floors: 8

Function: Office

Status: Complete (2017)



• Material & Structural System Comparisons

• Real vs. Generic Scenarios

• Whole Building vs Structure

• Location

• Height / Floor Count

• Function

• Embodied vs Operating

• Whole life / end-of-life

• Platform(s) / Software(s)

The Future Potential of Steel-Timber Hybrid Buildings: 

Parameters of Steel-Timber Life Cycle 
Carbon and Cost Assessment (LCCA)



20 Stories (Scenario 1) and 40 Stories (Scenario 2)

The Future Potential of Steel-Timber Hybrid Buildings: 

Structural Engineering Design 
Scenarios



• 20 Stories (Scenario 3) and 40 Stories (Scenario 4)
• Steel Beams Only (3a & 4a); Steel Beams w/ Secondary Timber Beams (3b & 4b)

The Future Potential of Steel-Timber Hybrid Buildings: 

Structural Engineering Design 
Scenarios



20 Stories/Timber Columns (Scenario 5) and 40 Stories/Steel Columns (Scenario 6)

The Future Potential of Steel-Timber Hybrid Buildings: 

Structural Engineering Design 
Scenarios



20 Stories (Scenario 7) and 40 Stories (Scenario 8)

The Future Potential of Steel-Timber Hybrid Buildings: 

Structural Engineering Design 
Scenarios



20 Stories (Scenario 1) and 40 Stories (Scenario 2)

The Future Potential of Steel-Timber Hybrid Buildings: 

Designs Developed by Structural 
Engineering Working Group



• 20 Stories (Scenario 3) and 40 Stories (Scenario 4)
• Steel Beams Only (3a & 4a); Steel Beams w/ Secondary Timber Beams (3b & 4b)

The Future Potential of Steel-Timber Hybrid Buildings: 

Designs Developed by Structural 
Engineering Working Group



The Future Potential of Steel-Timber Hybrid Buildings: 

Designs Developed by Structural 
Engineering Working Group
20 Stories/Timber Columns (Scenario 5) and 40 Stories/Steel Columns (Scenario 6)



20 Stories (Scenario 7) and 40 Stories (Scenario 8)

The Future Potential of Steel-Timber Hybrid Buildings: 

Designs Developed by Structural 
Engineering Working Group



The Future Potential of Steel-Timber Hybrid Buildings: 

Evaluations and Comparison Being 
Conducted



Timber:
73 EPDs

CLT GLT SAWN LVL

NORTH
AMERICA 6 6 3 3

EUROPE 9 10 13 4

OCEANIA 2 1 6 -

GLOBAL 3 3 1 1

The Future Potential of Steel-Timber Hybrid Buildings: 

Collecting & Processing EPDs

Researchers are still collecting and evaluating more EPDs



HOT-
ROLLED

HOLLOW STRUCTURAL WELDED

NORTH
AMERICA

3 6 7 -

EUROPE 1 1 4 -

OCEANIA 3 - - 2

ASIA - 2 5 -

GLOBAL 5 - 4 -

Steel:
43 EPDs

The Future Potential of Steel-Timber Hybrid Buildings: 

Collecting & Processing EPDs

Researchers are still collecting and evaluating more EPDs



Concrete:
45 EPDs

The Future Potential of Steel-Timber Hybrid Buildings: 

Collecting & Processing EPDs

Researchers are still collecting and evaluating more EPDs

READY-MIX REBARS STEEL DECKS

NORTH
AMERICA

9 11 1

EUROPE 4 4 1

OCEANIA 6 4 -

ASIA 1 - 1

GLOBAL - 1 1



Featured Event:

Reframed: The Future 
of Cities in Wood



Reframed: The Future of Cities in Wood

Lecture Series



Reframed: The Future of Cities in Wood

Skyscraper Gallery Exhibition 



Lead the Global Urban 
Conversation

CTBUH focuses on the inception, design, 
construction, and operation of tall buildings 
and the urban environment. 

CTBUH members shape the future of cities 
by:
• Driving Thought Leadership
• Empowering the Industry
• Growing a Global Network
• Setting Standards for 

Excellence

Join Now

ctbuh.org/get-involved

Become a 
Member of 
CTBUH



CTBUH.org


