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COURSE DESCRIPTION

Mass timber is a relatively new technology in the United States, with unique characteristics and design 
methods.  However, the market is showing a significant demand for projects featuring this material.  This 

presentation will cover the design and construction of Ascent Tower, currently the tallest mass timber 
building in the world.  Ascent has broken the world record for mass timber construction (height), nearly 

doubling the next tallest timber building in the United States (…for now).
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“Mass timber is a category of framing styles 
typically characterized by the use of large 
solid wood panels for wall, floor, and roof 

construction.” 

American Wood Council (AWC)

WHAT IS MASS 
TIMBER?

Structuremag



CLT (Cross Laminated Timber)

MASS TIMBER SLABS
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Pros: 

▪ Timber Aesthetic

▪ Code Approved

▪ Two-Way System

▪ “Layup” Flexibility

▪ Multiple Manufacturers

 

Cons:

▪ Limited Manufacturers in N.A. (currently)

▪ Cost Driven by Market Availability

▪ Reliance on Glue

HORIZON PAVILION

Structuremag



CLT Alternate #1 (NLT)

MASS TIMBER SLABS
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Pros: 

▪ Efficient Use of Material

▪ Timber Aesthetic

▪ Comparatively Cheap

▪ Any Carpenter Can Construct

Cons:

▪ On-Site Quality Control is Difficult

▪ Labor Intensive, Time Consuming

▪ Difficult to Mass Produce

▪ Panel Size Controlled by Lumber Length

HORIZON PAVILION



CLT Alternate #2 (DLT)

MASS TIMBER SLABS
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Pros: 

▪ Efficient Use of Material

▪ Timber Aesthetic

▪ “100% Wood”

▪ High Quality Control 

▪ Potential Additional Acoustical Benefits

Cons:

▪ Cost Driven by Market Availability

▪ Single Manufacturer (Structurcraft)

▪ Panel Size Controlled by Lumber Length

HORIZON PAVILION



Beams and Columns

MASS TIMBER BEAMS AND COLUMNS
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Parallel Strand Lumber
(PSL)

Glued-Laminated Timber
(Glulam)

Laminated Veneer Lumber
(LVL)

Metropol Parasol

Seville, Spain
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Sustainability

▪ Renewable resource

▪ Low Fabrication Emissions

Aesthetics

▪ Connection to nature / biophilia

▪ Intrinsic Beauty and Appeal

Construction

▪ Increased Speed of Construction

▪ Prefabrication

▪ Fit-Out

▪ Reduced Weight

▪ Lighter Foundations

WHY MASS TIMBER?



Embodied Carbon: Trees Absorption of C02

CO2

Life of 

the tree



Life Cycle

EMBODIED CARBON



GWP

EMBODIED CARBON



ASCENT: 
The building will sequester 

approximately 7,200 metric tons of CO2.

It will take approximately 25 minutes to 
grow this volume of wood in North 

American forests.

This CO2 benefit is also equivalent to 
taking approximately 2400 cars off the 

road for a year or the energy to operate 
over 1100 homes for a year.
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ASCENT:

Milwaukee, WI

Korb + Associates



ARCHITECT

S.E.R.

GENERAL CONTRACTOR

CLT

TIMBER CONTRACTOR

GLULAM

DEVELOPER

DETAILER

ASCENT:

TEAM:



• 19 STORIES OF TIMBER OVER A 6 STORY 

CONCRETE PODIUM

• HEIGHT: 284 FT

• FLOOR AREA OF TIMBER: ~324,400 SF (259 UNITS)

• GROSS AREA: ~456,000 SF

• APPROVALS PURSUED UNDER WCBC SECTION 

361, SIMILAR TO 2015 IBC’S “ALTERNATE 

MATERIALS, DESIGN AND METHODS” SECTION

• ACHIEVES CLASS FIRE RESISTANCE THROUGH 

BOTH ENCAPSULATION AND SACRIFICIAL/ CHAR 

METHOD – (50% OF MASS TIMBER EXPOSED)

ASCENT FACTS:
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TYPICAL RESIDENTIAL 

LEVEL

TYPICAL PARKING 

LEVEL

AMENITIES LEVEL 

(L25)

Korb + Associates

ASCENT:

Typical Floor Plans:



• Light weight superstructure 

• Static Load Test: 450 Tons (Geotechnical)

• Limited by reaction frame!

Foundation

ASCENT STRUCTURE
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Podium Framing

ASCENT STRUCTURE
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Transfer Slab

Typical Parking Slab



Typical Residential

ASCENT STRUCTURE
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20’

25’
16’8”

TYPICAL GRID



Exposed

ASCENT CONNECTIONS

▪ “Framework” Connector



ASCENT CONNECTIONS

▪ Wood-Wood Bearing

Concealed



Systems

ASCENT STRUCTURE
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PODIUM AND LATERAL 

SYSTEM (CONCRETE)

BEAMS + COLUMNS 

(GLULAM)

SLABS (CLT)



CONSTRUCTION SEQUENCE

CONSTRUCTION SEQUENCE
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Material Considerations

MASS TIMBER

30

HORIZON PAVILION

Douglas FirSpruce Yellow Pine Smartlam

• Visual Appearance vs. Material Properties

• Design Methodology

• Code Compliance (NDS vs. Eurocode)



Sound and Vibration Considerations

MASS TIMBER
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Richard McLain - Woodworks



Vertical Compensation and Surveying

MASS TIMBER
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© CD Smith/CAD Makers/Swinerton//Korb/TT

Modeling

MASS TIMBER



MASS TIMBER

TYPICAL RESIDENTIAL 

LEVEL

Coordination



Fire Rating

MASS TIMBER

▪ Char

▪ Calculations (Char Method)

▪ Full Scale (Global) Testing

▪ Element (Member) Testing

▪ Connection Testing

▪ Product Certificates

▪ Concealment

▪ Intumescent Paint  (connections only)



MASS TIMBER
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BEAMS COLUMNS CLT

© Southwest Research Institute

© TT © TT © TT

Fire Performance
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PRECEDENTS

T3, Minneapolis, USA

(7 stories)

Brock Commons, Vancouver, Canada

(18 stories)

Mjøstårnet, Brumunddal, Norway

(18 stories)



Type
Interior 

Material
Exterior Material

Façade 

exceptions

Types I & II
Non 

Combustible
Non Combustible None

Type III Any Non Combustible

Fire-retardant-

treated wood 

(FRTW)

Type IV

Solid or 

laminated 

wood

Non Combustible
FRTW

CLT

Type V Any Any N/A

IBC 2015

IBC 2015-2018

PERMITTING



IBC 2015

OFFICE

RESIDENTIAL

IBC 2015-2018

PERMITTING



IBC 2015

OFFICE

RESIDENTIAL

IBC 2015-2018

PERMITTING



5-stories max

Type III or IV 85’

3-hour fire 

separation

Type IA

GROUND

IBC 2015-2018

PERMITTING



CONCRETE 

BASEMENT

CONCRETE 

PODIUM

STICK 

FRAMING 

WALLS + CLT 

SLABS

IBC 2015-2018

PERMITTING



Framework (2017)
Portland, OR

Ascent (2020)
Milwaukee, WI
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UNITED STATES APPROVALS

PERMITTING



TYPE IV-C

• 9 Stories

• Fully Exposed

TYPE IV-B

• 12 Stories

• Limited exposure (20% 

ceilings, 40% walls)

TYPE IV-A

• 18 Stories

• Fully Concealed

IBC 2021 (approved)IBC 2015

TYPE IV

• 6 Stories

• Fully Exposed

FUTURE CODES ?

?

Images From American Wood Council (https://awc.org/tallmasstimber)

IBC 2024 currently 

approving 100% exposed 

ceilings

IBC (2021 and Beyond)

CODE DEVELOPMENT



IBC 2015

Alternate Materials

PERMITTING



WISCONSIN COMMERCIAL BUILDING CODE

IBC 2015

IBC and the Wisconsin Commercial Building Code

PERMITTING



Fire Rating

PERMITTING

▪ Char
▪ Calculations (Char Method)

▪ Element (Member) Testing

▪ 1st Ever 3 Hour Test!

▪ Connection Testing

© Lever Architecture

© Southwest Research Institute

USDA FOREST PRODUCTS LABORATORY



Fire Rating (Members)

PERMITTING
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BEAMS COLUMNS CLT

© Southwest Research Institute

© TT © TT © TT



Fire Rating (Connections)

PERMITTING
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“FRAMWORK CONNECTOR”
© Southwest Research Institute

© TT © TT © TT

• “Framework Connector”

• Encapsulation

© Southwest Research Institute © Southwest Research Institute



• SPECIAL INSPECTIONS

• (not required in WI)

• Concrete cores

• Automatic sprinkler system

• Dual Water Supply to Fire Pump

• Standpipe in Each Stair

• Smoke detection

• FD Vehicle Access on Two Roads

• Electronically Supervised Valves

• Fire Command Center

• Fire Dept Communications Support

• Voice Communications

• Stair Pressurization

Ascent – AHJ Agreements

PERMITTING
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Construction Progress

ASCENT

Start of Timber Construction             
(June 2021)

Level 17 Complete                         
(September 2021)

Level 26 (Roof) Topped Out           
(December 2021)



Primary Mass Timber Structural Components

ASCENT

GLULAM 
COLUMNS

CLT PANELS
TIMBER 
SCREWS

GLULAM 
BEAMS

54
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Primary Mass Timber Connections

ASCENT

COL-COL 
(EPOXY)

BEAM-COL 
(HANGER)

BEAM-COL 
(BEARING)

COL-COL 
(INTERIOR)

59

CORE-
CLT/GLB
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ASCENT
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ASCENT
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TYPE IV-C

• 9 Stories

• Fully Exposed

TYPE IV-B

• 12 Stories

• Limited exposure (20% 

ceilings, 40% walls)

TYPE IV-A

• 18 Stories

• Fully Concealed

IBC 2021 (approved)IBC 2015

TYPE IV

• 6 Stories

• Fully Exposed

FUTURE CODES ?

?

Images From American Wood Council (https://awc.org/tallmasstimber)

IBC 2024 currently 

approving 100% exposed 

ceilings

IBC (2021 and Beyond)

CODE DEVELOPMENT



IBC 2021 - 2024

FIRE TESTING
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ASCENT https://www.woodworks.org/learn/mass-timber-clt/mass-timber-business-case/



CODE DEVELOPMENT

2100 N Southport

• Approved through Standards and Test

• 9-stories

• Approved using portions of IBC 2021 

Type IV-B

• Based on previous testing

• Concrete cores



StructureCraft

Panel Composite Action

COMPOSITE MASS TIMBER



© MTC Solutions

2-hour Fire Rating

CONNECTIONS

Simpson Strong-Tie

CBH2.37x9.97: 36kips

(2 hours)

MTC

Double Ricon/Megan: 16.6 kips

(1.5 hours)

© MTC Solutions © Simpson Strong-Tie © Simpson Strong-Tie



Mass Timber - Steel

HYBRID STRUCTURES



Mass Timber - Concrete

HYBRID STRUCTURES



This presentation is protected by US and International Copyright laws.  Reproduction, distribution, display and 

use of the presentation without written permission of the speaker is prohibited.

© Thornton Tomasetti Inc. 2023



THANK YOU

Contact info

jkomp@thorntontomasetti.com

mailto:jkomp@thorntontomasetti.com
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