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Learn about whole building life cycle assessment, 
biogenic carbon and EPDs at woodworks.org
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Whole Building Life Cycle Assessment (WBLCA)
» Introduction to Whole Building Life Cycle Assessment: The Basics

Biogenic Carbon and Carbon Storage
» When to Include Biogenic Carbon in an LCA
» How to Include Biogenic Carbon in an LCA
» Biogenic Carbon Accounting in WBLCA Tools
» Long-Term Biogenic Carbon Storage
» Calculating the Carbon Stored in Wood Products

Environmental Product Declarations (EPDs)
» Current EPDs for Wood Products
» How to Use Environmental Product Declarations

Scan to viewPhoto: DPR Office, SmithGroup, photo Chad Davies



PROJECT SUPPORT FIELD DIVISIONOne-on-One Support & Assistance





Help Desk

help@woodworks.org



As of September 2022, in the US, 1,571 multi-family, commercial, or institutional 
projects have been constructed with, or are in design with, mass timber.

*  This total includes modern mass timber and 
post-and-beam structures built since 2013

Source: WoodWorks, September 30, 2022

Current State of Mass Timber Projects



Continuing Education Credits
• Participants will receive a certificate of completion via email

• AIA credits will be processed by WoodWorks

• To receive credit and a certificate, attendees must stay on for the 
duration of the seminar.

• Group attendee form can be found at www.woodworks.org/webinar

http://www.woodworks.org/webinar


» Submit online questions in the 
Q&A box at the bottom of your 
screen as they come up in the 
presentation. We will get to as 
many questions as possible.

Ask Questions through the Q&A Box



80 M Street SE, Washington, DC  |  Photo: Hickok Cole |  Architect: Hickok Cole

WHAT IS MASS TIMBER?



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

Glue Laminated Timber (GLT)
Plank orientation

Photo: Think Wood Photo: StructureCraft

Photo: Manasc Isaac 
Architects/Fast + Epp



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 



O V E R V I E W  |  S T R U C T U R A L  S O L U T I O N S

S T R U C T U R A L  S O L U T I O N S  |  P O S T ,  B E A M  +  P L A T E

Photo: Ema Peter



O V E R V I E W  |  S T R U C T U R A L  S O L U T I O N S

S T R U C T U R A L  S O L U T I O N S  |  P O S T  +  P L A T E

Photo: Seagate Structures



S T R U C T U R A L  S O L U T I O N S  |  M A S S  T I M B E R  B E A R I N G  W A L L S

Photo: Lendlease



S T R U C T U R A L  S O L U T I O N S  |  H Y B R I D  L I G H T - F R A M E  +  M A S S  T I M B E R

Photo: John Klein



S T R U C T U R A L  S O L U T I O N S  |  H Y B R I D  S T E E L  +  M A S S  T I M B E R

Photo: SOM



F R A M I N G  O P T I O N S  |  M A S S  T I M B E R  W A L L S

Photo: John Klein



O V E R V I E W |  C O N N E C T I O N S

Concealed Connectors Self Tapping Screws Photos: Rothoblaas



Photo: Structurlam

O V E R V I E W |  C O N N E C T I O N S

Beam to Column Photo: StructureCraft



O V E R V I E W |  C O N N E C T I O N S

Column to Foundation Photo: Alex Schreyer



O V E R V I E W |  C O N N E C T I O N S

Panel to Panel & Supports Photo: Alex SchreyerPhoto: Charles Judd



UNDERSTANDING INSURANCE



INSURANCE ROLES | AGENT

• Representative of an insurance company, often an employee. Personal 
lines insurance (e.g., a homeowner policy) is typically sold by agents

• Obligated to the insurance company



INSURANCE ROLES | BROKER

• Hired by policyholders to negotiate on their behalf with underwriters 
• Legally obligated to policyholder 
• Important that policyholder and broker agree on expectations, roles 

and responsibilities
• Broker submits unique package of 

information to underwriter for negotiation



INSURANCE ROLES | UNDERWRITER

• Review submission from broker, look for historical policies and submissions 
from the policyholder

• Research submitted data to gain additional insight, consult reference 
material about potential losses from similar operations 

• Examine qualities of the policyholder related to risk mitigation efforts
• Underwriter then either declines or advances request within company



INSURANCE ROLES | RISK ENGINEER

• Bring an understanding of the construction risks to the table so that the 
underwriter can use this info to accurately understand the risks

• May be direct employee of underwriter, or independent consultant
• Help insureds to continue to improve their risk management practices



INSURANCE & MASS TIMBER



INSURANCE CHALLENGES
What is causing the challenges with 
insurance for mass timber projects?

• Insurance industry volatility & hard 
market

• Lack of loss data 
• ISO (Insurance Services Office) building 

classifications (none specific to mass 
timber)

• Variation of mass timber knowledge 
among insurance industry

ISO Types 1-6: Construction Code Descriptions 

 

1  

ISO 1 – Frame (combustible walls and/or roof)  
Typically RMS Class 1  
Wood frame walls, floors, and roof deck  
Brick Veneer, wood/hardiplank siding, stucco cladding 

 
Wood frame roof with wood decking and typical roof covers below:    

*Shingles   
*Clay/concrete tiles   
*BUR (built up roof with gravel or modified bitumen)    
*Single-ply membrane   
*Less Likely metal sheathing covering   
*May be gable, hip, flat or combination of geometries   

 
Roof anchorage   

*Toe nailed   
*Clips   
*Single Wraps   
*Double Wraps 

 

Examples: Primarily Habitational, max 3-4 stories  

ISO 2 – Joisted Masonry (JM) (noncombustible masonry walls with wood frame roof)  
Typically RMS Class 2  
Concrete block, masonry, or reinforced masonry load bearing exterior walls   

*if reported as CB walls only, verify if wood frame (ISO 2) or steel/noncombustible frame roof (ISO 4)   
*verify if wood frame walls (Frame ISO 1) or wood framing in roof only (JM ISO 2)  

Stucco, brick veneer, painted CB, or EIFS exterior cladding   
Floors in multi-story buildings are wood framed/wood deck or can be concrete on wood or steel deck.    

 

Wood frame roof with wood decking and typical roof covers below:    
*Shingles   
*Clay/concrete tiles   
*BUR (built up roof with gravel or modified bitumen)    
*Single-ply membrane   
*Less Likely metal sheathing covering    
*May be gable, hip, flat or combination of geometries  

 

Roof anchorage   
*Toe nailed   
*Clips   
*Single Wraps   
*Double Wraps 

 

Examples: Primarily Habitational, small office/retail, max 3-4 stories  
If “tunnel form” construction meaning there is a concrete deck above the top floor ceiling with wood frame roof 
over the top concrete deck, this will react to wind forces much the same way as typical JM construction.  It is 
slightly better from a fire rating standpoint and from a wind standpoint in terms of potential damage if the wood 
frame is damaged. Please provide comments in the construction details of SOV for this type of construction.    

A subset of JM Construction is Heavy Timber Joisted Masonry JM Class II, also known at ISO 7.  This is 
Joisted Masonry constructed buildings where the following additional conditions exist: Where the  entire roof has 
a minimum thickness of 2 inches with Roof Supported by timber and having a minimum  dimension of 6 inches, 
or where the entire roof assembly is documented to have a UL wind uplift classification of  90 or equivalent.    

ISO 3 - Non Combustible (NC)   
Class NC-I, Typically RMS Class Class 4A, 4B, or 4C  
Minimal combustible materials in the building construction   
Typical steel frame walls with masonry in-fill, brick veneer, metal sheathing, EIFS. Steel framing is load bearing 
portion of the building frame.  AMBS (all metal building system) pre-engineered construction is common. Light 
steel frame ISO 3 smaller geometry with no interi or building support columns. Heavier ISO 3 larger geometries 
with internal support columns and heavier roof framing. If multi -story, floors are commonly concrete on steel 
frame on steel deck. 

 

Roof deck and roof cover systems:   
*Steel deck 



INSURANCE PERSPECTIVE ON MASS TIMBER
• Lack of historic loss data = Unknowns
• Unknowns = Risk
• Risk = Higher Premiums
• Some take a ‘wood is wood’ approach

• Important to understand the significant 
differences in how mass timber performs in 
the event of a fire, etc. when compared to 
light wood-frame and all other building 
materials

Photo Credit: StructureCraft

Photo Credit: GLI Partners



INSURANCE VS. BUILDING CODES

• It is important to note the distinct difference 
between the primary concerns of insurers vs. 
primary concerns of building codes

• Insurance primarily concerned with property loss
• Building codes primarily concerned with occupant 

safety

• As such, code acceptance and associated testing may 
be helpful to insurers in evaluating a new product 
like mass timber, but it will not address all concerns



• Primary concern of insurance is property loss
• In a loss event (fire, flood, earthquake, etc.) how much 

damage will the building incur? 
• How much will it cost to repair/restore the building? 
• How long will it take to do these repairs?
• How likely is the building to experience a loss claim?

• This depends on factors ranging from experience and 
track record of design and construction team, to 
construction materials used, project locale, and more

WHAT DETERMINES INSURANCE PREMIUMS?



• Mass timber has undergone extensive fire testing 
and evaluation. Elements, assemblies, connections, 
penetrations, compartments & more 

Photo: AWC/FPInnovations

Photo: SLB/ARUP

Photo: LendLease

Credit: ARUP

MASS TIMBER TESTING AND RESEARCH



MASS TIMBER TESTING AND RESEARCH

Photos: Clemson University / Michael Stoner

• Mass timber has been evaluated for wind loading, 
cyclic pressure, uplift, debris impact and more. 
Results used to justify uses in areas such as 
Miami’s High Velocity Hurricane Zone



• Mass timber has undergone seismic testing and evaluation – shearwalls, 
diaphragms, shake table testing and more

MASS TIMBER TESTING AND RESEARCH

Photo: UCSD Shake Table Testing

Photo: CLT Diaphragm Testing, Credit: AWC



• Construction phase and long-term moisture 
monitoring on mass timber structures. 
Demonstrates MT’s ability to dry after initial wetting

Photo: Oregon State University

Photo:  US Forest Service / 
Colorado School of Mines

Photo:  US Forest Service / Colorado School of Mines

MASS TIMBER TESTING AND RESEARCH



MASS TIMBER COMMONLY MISUNDERSTOOD TOPICS

CLT char fall off or heat induced delamination occurs when laminations 
(or pieces thereof) fall off the underside of a CLT panel under extended 
fire conditions.

Photo: ARUPPhoto: Urban One



MASS TIMBER COMMONLY MISUNDERSTOOD TOPICS
In tall buildings, preventing fire re-growth is key. 
Fire re-growth is a phenomenon in which the heat-release rate of a fire 
intensifies following a decay phase. Fire re-growth can be initiated when 
delamination occurs, as this exposes un-charred wood surfaces, thereby 
resulting in an influx of fuel available for consumption by the fire.

Photo: ARUPPhoto: Urban One



MASS TIMBER COMMONLY MISUNDERSTOOD TOPICS

Facts about CLT char fall off:
• Only an item to consider in tall buildings. Important to avoid in high-rise 

construction where required performance is containment of fire within 
compartment of origin with no sprinkler or fire service suppression

• Not applicable when discussing mid-rise mass timber (or any building under 
types II, III, IV-HT or V)

Photo: FPInnovations

• Largely a function of adhesive 
performance under high temps

• Has been addressed in PRG 320-18 
(required for all CLT under 2021 IBC, 
not just tall wood)



MASS TIMBER COMMONLY MISUNDERSTOOD TOPICS
PRG 320 is manufacturing & performance standard 
for CLT.
2018 edition (referenced in 2021 IBC) added new 
elevated temperature adhesive performance 
requirements validated by full-scale and medium-
scale qualification testing to ensure CLT does not 
exhibit fire re-growth

When designing tall wood – specify CLT per PRG 
320-18 (req’d in IBC 2021 for all CLT)



MASS TIMBER COMMONLY MISUNDERSTOOD TOPICS

2021 IBC Section 602.4 added:
Cross-laminated timber shall be labeled as conforming to PRG 
320 - 18 as referenced in Section 2303.1.4. 

Photo: ARUP



Exterior walls and claddings

• Use of wood claddings limited to 40 feet above grade in most Construction 
Types (I through IV)

• Use of mass timber exterior wall framing permitted in Construction Type IV 
and V

• It is very common for mass timber buildings to have noncombustible claddings 
and exterior wall framing

MASS TIMBER COMMONLY MISUNDERSTOOD TOPICS

Image Courtesy naturallywoodINTRO, Cleveland, OH. Photo: WoodWorks



MASS TIMBER IN THE BUILDING CODE



IBC 2018 & Previous Editions:
Mass Timber in Low- to Mid-Rise: 1-6 Stories in Construction Types III, IV or V

MASS TIMBER IN THE BUILDING CODE



MASS TIMBER IN THE BUILDING CODE

Source: AWC’s TR 10

Mass Timber’s Fire-Resistive Performance is 
Well-Tested, Documented and Recognized via 

Code Acceptance

Credit: David Barber, ARUP

Source: AWC’s NDS



MASS TIMBER IN THE BUILDING CODE
Index of Fire Tested Assemblies and Penetrations



MASS TIMBER IN THE BUILDING CODE
Index of Acoustically Tested Assemblies



MASS TIMBER PRODUCT REPORTS & EVALUATION

• Standards for manufacturing, testing, 3rd party auditing and more exist to 
provide standardized methods of product certification/validation. 
Performed by 3rd party to maintain neutrality

• Building code requires that products used be certified in accordance with 
these standards

Mass Timber Product Manufacturing Standard
CLT ANSI APA PRG 320
Glulam ANSI 190.1 and ASTM D3737
SCL ASTM D5456



MASS TIMBER PROJECT RISK MITIGATION

• Each project should evaluate its specific conditions and constraints and 
create a project-specific risk mitigation plan that addresses items such as:
• Construction phase moisture protection
• Long term moisture protection
• Construction site fire safety & other safety measures
• Construction schedule impacts



MASS TIMBER PROJECT RISK MITIGATION

• Construction phase moisture protection strategies
• Sealers: factory applied, site applied? Type, application strategies
• Stain control, remediation strategies
• What to do at joints, intersections, connections
• Plans for finishing, drying

Photo: Swinerton Mass Timber Photo: Andersen Construction

Credit: Andersen Construction



MASS TIMBER PROJECT RISK MITIGATION

• Detailing
• Which detail is better?



MASS TIMBER PROJECT RISK MITIGATION

• Long term moisture protection achieved through good building enclosure 
assemblies and details

• Enclosure installation as soon as possible also aids in construction phase 
moisture protection of interior elements

Photos: RDH Building Science



MASS TIMBER PROJECT RISK MITIGATION

• Other moisture protection strategies can be employed for areas more susceptibe
to moisture infiltration, i.e. in bathrooms & kitchens
• Floor drains, curbs, standoff bases

INTRO, Cleveland, OH. Photo: WoodWorks
Credit: WoodWorks



MASS TIMBER PROJECT RISK MITIGATION

• Construction site fire safety – code requirements
• E.G., placement of portable fire extinguishers, installation 

of standpipe



MASS TIMBER PROJECT RISK MITIGATION

• Construction site fire safety – OSHA requirements

OSHA 1926.150:
The employer shall be 
responsible for the 
development of a fire 
protection program



MASS TIMBER PROJECT RISK MITIGATION

• Construction site fire safety – Resources: ConstructionFireSafety.org



MASS TIMBER PROJECT RISK MITIGATION
3 Manuals:
• Basic Fire Precautions During Construction
• Hot Work During Construction
• FD Tools for Prevention and Suppression of Fires 

During Construction



MASS TIMBER PROJECT RISK MITIGATION

• Construction site fire safety – Resources: WoodAware.org



MASS TIMBER PROJECT RISK MITIGATION

• Compressed construction schedule impacts

Source: Mass Timber Cost & Design Optimization, WoodWorks



M A S S  T I M B E R  P R E FA B R I C AT I O N



CLEAN SITE
CREW SIZE
SCHEDULE

Photo: Swinerton



Photo: Structurlam

Beam to Column Photo: StructureCraft



1 Floor = 3 Days

17 Floors Erected 
in 9.5 Weeks

Brock Commons, Vancouver, BC
Source: Naturally: Wood



Schedule Savings for Rough-In Trades

Photo: WoodWorks



Shorter On-Site Schedule
Fewer On-Site Material Stockpiles



MASS TIMBER PROJECT RISK MITIGATION

• Post-fire repair strategies, depends on extent of damage, fire-resistance 
requirements

https://cdn-web.iccsafe.org/wp-content/uploads/Post-fire-restoration-of-CLT.pdf



MASS TIMBER PROJECT RISK MITIGATION

• Mass timber project that experienced a fire: Arbora, Montreal, QC
• Fire confined to balcony, interior damage isolated
• Section of concrete topping removed for inspection, mass timber floor panel 

found to be at typical MC and ambient temperatures



MASS TIMBER INSURANCE

• Mass timber insurance resource for 
insurers, developers, contractors & 
designers

• Free download at woodworks.org





111 East Grand / Neumann Monson 
Architects photo Mike Sinclair











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 M M O N S ,  B R I T I S H  CO LU M B I A

Photos: Michael Elkan | Naturally Wood | UBC

1 8  STO R I ES  |  1 7 4  F T



M J O STA RN E T,  N O RWAY

Photos: Bygg Mesteren | Voll Arkitekter

1 8  STO R I ES  |  2 8 0  F T



H O H O,  AU STRI A

Photos: RLP Rüdiger Lainer + Partner, RWTplus

2 4  STO R I ES  |  2 7 5  F T



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

C A RB O N 1 2 ,  P O RTL A N D,  O R 8  STO R I ES  |  8 5  F T



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



Photo: Hickok Cole |   Architect: Hickok Cole

80 M ST, WASHINGTON, DC



Photo: WoodWorks |   Architect: Hickok Cole

80 M ST, WASHINGTON, DC

3 STORY VERTICAL ADDITION
7 STORY EXISTING BUILDING



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

APEX PLAZA
CHARLOTTESVILLE, VA

8 STORIES
6 TIMBER OVER 2 PODIUM, 100 FT

PRIMARILY OFFICE SPACE



Photo: WoodWorks |   Architect: William McDonough + Partners 

APEX PLAZA
CHARLOTTESVILLE, VA

187,000 SF



Credit: Monte French Design Studio

11 E LENOX, BOSTON, MA 7 STORIES
70 FT

Passive House
Multi-Family

Credit: H + O Structural Engineering



Credit: H + O Structural Engineering

11 E LENOX, BOSTON, MA



11 E LENOX, BOSTON, MA

Credit: H+O Structural Engineering



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



Source: Generate Architecture

Tallhouse, Boston



Source: Generate Architecture

Tallhouse, Boston



Source: Generate Architecture

Tallhouse
Boston



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



1/15/2019 UrbanRuralPopulation.svg
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2019      271.4 M          57.7 M

2030          301 M         53.7 M

2050       347.3 M         42.2 M



New Buildings & Greenhouse Gasses

Image: Architecture 2030

Buildings generate nearly 
40% of annual global 
greenhouse gas emissions 
(building operations + embodied 

energy)

Embodied Energy (11%): 
Concrete, iron + steel produce 
approximately 9% of this 
(Architecture 2030)

(Embodied Energy)



Climate Change – Impacts on Forests and Planet



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



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

Exterior Envelope Prefabrication



O V E R V I E W  |  S T R U C T U R A L  S O L U T I O N S

Photo: DR Johnson

E F F I C I E N C Y  F O U N D  I N  U N D E RSTA N D I N G  S U P P LY  C H A I N ,  
D ES I G N I N G  AC C O R D I N G  TO  I T S  C A PA B I L I T I ES

Know The Supply Chain



TALL WOOD IN THE CODE



2018 IBC and All Previous Editions:

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

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



TEST 1

Source: AWC



TEST 2

Source: AWC



TEST 3

Source: AWC

Decay Phase Wall Wall



TEST 4

Source: AWC



TEST 5

Source: AWC
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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



Credit: State of Oregon



Credit: State of Washington



Credit: City of Denver, Mile High CRE



Credit: State of Utah



Source: Softwood Lumber Board

On August 13, 2020 the California Building 
Standards Commission grouped the tall wood code 
change proposals into one agenda item and 
passed them unanimously.

The changes will be published as an amendment 
to the 2019 CBC on January 1, 2021 and will 
become effective on July 1, 2021



Credit: State of Georgia

Early adoption review underway, 
final decision by July 2021





IBC 2021 Adoption in Texas

• Dallas 
• Includes upcoming IBC 2024 allowance for 100% mass timber ceiling exposure 

in Type IV-B construction
• Austin
• Fort Worth
• Bryan
• Plano
• Allen
• Carrollton
• Grand Prairie



Mass Timber Construction

Credit: D/O Architects

Insurance

Tall Wood/IBC 2021



INTRO, Cleveland, OH. Credit: Harbor Bay Real Estate Advisors

Mass Timber Construction
Insurance

Tall Wood/IBC 2021



Questions? Ask us anything. 

901 East Sixth, Thoughtbarn-Delineate Studio, Leap!Structures, photo Casey Dunn

Mark Bartlett, PE
Regional Director | TX
(214) 679-1874
mark.bartlett@woodworks.org

mailto:mark.bartlett@woodworks.org



