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Mass timber design

Design topics
• Construction types
• Fire resistance
• Mep detailing
• Lateral framing
• Connections
• Construction process



Mass timber design
Construction types

Q: of the 5 construction types, which 
ones can mass timber be used in?

a: all 5!



IBC DEFINES 5 CONSTRUCTION TYPES: I, II, III, IV AND V
A BUILDING MUST BE CLASSIFIED AS ONE OF THESE

CONSTRUCTION TypeS I & II:
ALL ELEMENTS REQUIRED TO BE NON-COMBUSTIBLE MATERIALS

HOWEVER, THERE ARE EXCEPTIONS INLCUDING SEVERAL FOR MASS TIMBER

Construction types
IBC 602



ALL WOOD FRAMED BUILDING OPTIONS:

Type III
Exterior walls non-combustible (may be FRTW)
Interior elements any allowed by code, INCLUDING MASS TIMBER

Type V
All building elements are any allowed by code, INCLUDING MASS TIMBER

Types III and V are subdivided to A (protected) and B (unprotected)

Type IV (Heavy Timber)
Exterior walls non-combustible (may be FRTW OR CLT)
Interior elements qualify as Heavy Timber (min. sizes, no concealed spaces)

Construction types
IBC 602



Where does the code 

allow MT to be used?

• Type IB & II: Roof  

Decking

Image: StructureCraft Builders

Construction types



Portland International Jetport

Portland International Jetport
• LEED Gold
• Completed 2012

Design Team: Gensler, Oest Associates
Photo Credit: DeStafano & Chamberlain, Inc, Robert Benson Photography

Construction Type IB
Exposed Timber Roof Decking 

and Framing



Where does the code 

allow MT to be used?

• Type III: Interior 

elements (floors, roofs, 

partitions/shafts) and 

exterior walls if  FRT
ICE Block I, RMW Architecture & Interiors, Buehler 

Engineering, Bernard André Photography

Construction types



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

Ice block I
Sacramento, CA



Image Credit: Modus Studio

(2) – 5 story buildings
Total over 200,000 sf 
368 residential rooms

U of Arkansas Student Dorms
Fayetville, AR

Image Credit: Modus Studio/leers weinzapfel architects



Where does the code allow mass timber to be used?

• Type IV: Any interior elements & roofs if  meets min. size; 

exterior walls if  FRT. No concealed spaces permitted

Image: Perkins + Will

Construction types



t3 minneapolis
Minneapolis, mn

Image Credit: Ema Peter



Umass design building
Amherst, ma

completed Spring 2017 
Photo Credit: alex schreyer



Where does the code 

allow MT to be used?

• Type V: Interior 

elements, roofs & 

exterior walls

Image: Christian Columbres Photography

Construction types



Common Ground High School
New Haven, CTNew Haven, CT

Photo Credit: David Sundberg and Gray Organschi Architecture

• 15,000 sf Classroom & multi-
purpose space addition 

• CLT & glulam Framing Scheme
• Type VB Construction



Type III: 6 stories

Image credit: Ema Peter

Type IV: 6 stories

Type V: 4 stories

Allowable mass timber 

building size for 

group B occupancy 

with NFPA 13 

Sprinkler

Construction types

Image: Christian Columbres Photography



Fire resistance

Photo Credit: fPinnovations



Mass timber design
Fire resistance

Source: Aitc



Mass timber design
Fire resistance

Similar to heavy timber, mass timber products 
have inherent fire resistance properties

Source: AWC’s TR 10



Mass timber design
Fire resistance

Construction type selection dictates 

prescriptive fire resistance requirements:
• Type IV Construction (minimum sizes)

• Other than type IV: Demonstrated fire resistance:

• IBC 703.3 allows several options, including:

• ASTM E119 assembly test

• Calculations per IBC 722        NDS Chapter 16

Source: US CLT Handbook



Mass timber design
Fire resistance

For Exposed Wood Members: IBC 722.1 References AWC’s NDS 
Chapter 16 (AWC’s TR 10 is a design aid to NDS Chapter 16)



Mass timber design
Fire resistance

Mass timber fire design methods:

NDS Chapter 16 Char Calculations vs. ASTM E119 Tested Assembly

• NDS Chpt 16 calcs check structural 
integrity

• ASTM E119 checks structural integrity, 
thermal separation (elevated temp. 
on unexposed side) and burn through 
(ignition of cotton waste at gaps)

• Reasonable to assume other assembly 
components such as concrete topping 
aid in other 2 criteria Source: UL L901



Mep detailing

Photo credit: alex schreyer



Mass timber products
Accommodating mep

Due to exposed mass 
timber structure and 

finish, unique mep
accommodation solutions 

are required

If using type IV 
construction, no 

concealed spaces are 
allowed

Photo credit: alex schreyer



Mass timber products
Accommodating mep

Exposed mep
Mep items left exposed, usually on 
ceiling side of floor assembly

Photo credit: woodworks



Mass timber products
Accommodating mep

Raised access floor
Installed on top of floor structure
Provides 2” to 18” of plenum space 

for mep
Photo credit: woodworks

Photo Credit: KK Law, Courtesy: naturally:wood



Photo Credit: ed white

Wood innovation design center
Prince george, bc



Photo Credit: mga
Widc mep accommodation

Inlaid wood ceiling panels 
cover mep between clt panels



Mass timber design
Lateral framing systems

Light Frame Shearwalls:
• Typical for 1-5 stories 
• Typically assume flexible diaphragm
• Need ample wall at perimeter 

Lateral Core Resisting System:
• Commonly used with glazing/curtain 

walls 
• May use rigid or semi-rigid (if used with 

frames at exterior) analysis



Mass timber design
Lateral framing systems

Central core: concrete shearwalls

Photo Credit: structurecraft Builders



Mass timber design
Lateral framing systems

Central core:  mass timber shearwalls

Photo Credit: alex schreyer



Mass timber design
Lateral framing systems

Exterior steel moment frame

Photo Credit: woodworks



Mass timber design
Lateral framing systems

interior steel moment frame

Photo Credit: woodworks



Mass timber design
Lateral framing systems

Proprietary rigid/semi-rigid frames
Photo credit: Komatsu/Japan

Photo: Andreas Sauter, Tim Clay Photography



Mass timber design
connections

Photo Credit: alex schreyer



Mass timber design
connections

Connection design 
considerations:
• Structural capacity
• shrinkage
• Fire
• Constructability
• Aesthetics
• cost

Photo Credit: alex schreyer



Mass timber design
connections

Photo Credit: alex schreyer

Long self tapping 
screws used 
extensively 
throughout mass 
timber construction



Mass timber design
connections

Photo Credit: alex schreyer

Photo Credit: myticon

Beam to beam 
connections



Mass timber design
connections

Photo Credit: alex schreyer

Beam to column 
connections

Photo Credit: structurecraft Builders

Photo Credit: structurecraft Builders



Mass timber design
connections

Photo Credit: alex schreyer

column to 
foundation 
connections



Mass timber design
connections

Photo Credit: alex schreyer

Panel to panel 
connections –
surface spline

Photo Credit: charles judd



Mass timber design
connections

Panel to beam connections
Photo Credit: myticon



Mass timber

Sourcing, construction & Cost considerations
Photo Credit: Swinerton Builders

Photo Credit: StructurlamPhoto Credit: Structurecraft Builders



Mass timber products
constructionWorking with Mass timber: Know your supply chain

• Manufacturers - different species, grades and maximum panel/beam sizes
• Trucking Logistics and Cost
• Manufacturers have specific CNC capabilities
• 3rd Party Fabricators can have additional CNC capabilities

Photo: DR Johnson Photo: Sauter Timber



Mass timber products
construction

Define & Communicate the deliverables you need from the supplier:
• Shop drawings
• Shop drawings with Engineering Stamp
• Engineered Drawings and Calculations (e.g. as a deferred submittal)



Mass timber products
construction

• Shop drawings
• Erection drawings
• Prefabricated members and connections

What does a mass timber 
construction process look like?

Very similar to a precast concrete 
or structural steel project

Photo Credit: alex schreyer



» Current Prescriptive Code Limit - 6 stories 
or 85 feet

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

» Based on the 1910 Heights and Areas Act



U.S. BUILDING CODE STATUS



New Building Types



Photo: Harbor Bay Real Estate Advisors, Purple Film |   Architect: Hartshorne Plunkard Architecture

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

512,000 SF
297 Apartments,  Mixed-Use



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

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

Type IV-B
Variance to expose ~50% ceilings



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

ASCENT, MILWAUKEE

493,000 SF
259 APARTMENTS, MIXED-USE



Photo: CD Smith Construction |   
Architect: Korb & Associates Architects

ASCENT, MILWAUKEE
Tallest Mass Timber Building in the World



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

ASCENT, MILWAUKEE

25 STORIES
19 TIMBER OVER 6 PODIUM, 284 FT



1. LEVER Architecture: https://leverarchitecture.com/projects/albina_yard

2. Lendlease: http://www.woodworks.org/wp-content/uploads/4-Story-CLT-Hotel-WoodWorks-Case-Study-Redstone-Arsenal-01-05-16.pdf

3. Architect Magazine: https://www.architectmagazine.com/technology/detail/murray-grove-wood-framed-high-rise_o

4. City Construction, WW case study: http://www.woodworks.org/wp-content/uploads/FranklinElementarySchool_CaseStudy.pdf

5. naturally:wood: 
https://www.naturallywood.com/sites/default/files/documents/resources/brockcommons_constructionoverview_web.pdf

6. Solid Timber Construction: http://itac.utah.edu/ITAC/ST_Perform_files/STC%20PPP%20V1.1.pdf

7. Structurlam: https://www.structurlam.com/whats-new/uncategorized/concrete-vs-cross-laminated-timber/

8. Lendlease: https://www.thinkwood.com/wp-content/uploads/2018/02/Think-Wood-CEU-Cross-Laminated-Timber-2013.pdf

9. Naturally: Wood: 
https://www.naturallywood.com/sites/default/files/documents/resources/brock_commons_tallwood_house_apr_2018_web_003.pdf

10. CLT Handbook: https://www.thinkwood.com/clthandbook

11. Fast + Epp: http://www.woodworks.org/wp-content/uploads/GAFNER-Mass-Timber-Building-Systems-Understanding-the-Options-
Webinar-160511.pdf

12. Canadian Design & Construction Report: https://www.cadcr.com/topping-off-of-the-worlds-tallest-timber-structure-celebrated-in-
vancouver/
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Photo Credit: tom harris

Questions?

This concludes The American 
Institute of Architects Continuing 
Education Systems Course Jessica Scarlett, 

Regional Director NC I SC I TN

Jessica.Scarlett@WoodWorks.org
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