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Course Description

Mass timber is often attached to the stigma of being more expensive than other building materials.
Because of this, some people assume it only makes sense for one-off projects where innovationis
celebrated but repeatability isnot. Is this true, or do its other benefits result in overall cost
efficiency? If it is true, how can we expect to build the number of new housing units needed across
our country in a sustainable and affordable manner? Typical multi-family housing developmentsare
in the range of 4-6 stories, often utilizing podium or pedestal construction with 1-2 stories of steel
and concrete topped with 3-5 stories of light wood framing. Beyond these heights, building codes
have historicallyrequired steel or concrete framing and, to justify the added costs of these
materials, projects often go much taller. This has created a critical gap in housing developmentsin
the range of 6-12 stories. Can mass timber multi-family projects make financial sense in the 4-6
story range, used in conjunction with light wood-frame systems? What new opportunities will the
2021 International Building Code create for mass timber housingin the 6-18 story range? This

presentation will answer these questions and much more.



Learning Objectives

1. Evaluate the code opportunities for mass timber structures in residential mid-rise
projects.

2. Discuss code-compliant options for exposing mass timber, where up to 2-hour fire-
resistance ratings are required and demonstrate design methodologies for achieving
these ratings.

3. Review code requirements unique to hybrid mass timber and light-frame housing
projects, and emphasize solutions for criteria such as construction type, fire-resistance
ratings and acoustics design.

4. Highlight the unique benefits of using exposed mass timber in taller multi-family
buildings.






Current State of Mass Timber Projects

As of March 2023, in the US, 1,753 multi-family, commercial, or institutional projects
have been constructed with, or are in design with, mass timber.

Source: WoodWorks, March 31,2023

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

Scan this code or use the
url to find the map and
more details online.

www.woodworks.org
/resources/mapping-
mass-timber/




Current State of Mass Timber Projects

As of March 2023, in the US, 1,753 multi-family, commercial, or institutional
projects have been constructed with, or are in design with, mass timber.
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Multi-Housing Typologies



OVERVIEW | STRUCTURAL SOLUTIONS

Photo: Ema Peter

FRAMING OPTIONS | POST, BEAM + PLATE



FRAMING OPTIONS | HYBRID STEEL + MASS TIMBER



OVERVIEW | STRUCTURAL SOLUTIONS

Photo: Seagate Structures

FRAMING OPTIONS | POST + PLATE



FRAMING OPTIONS | HYBRID LIGHT-FRAME + MASS TIMBER



Photo: Lendlease

FRAMING OPTIONS | HONEYCOMB



Low- and Mid-Rise Multi-Family

Credit: ADX Creative and Engberg Anderson



HYBRID LIGHT-FRAME + MASS TIMBER



THE KIND PROJECT, SACRAMENTO, CA



CONDOS AT LOST RABBIT, MS

Lost Rabbit, MS
Credit: Everett Consulting Group



CIRRUS, DENVER, CO

Credit: KL&A Engineers & Builders



CANYONS, PORTLAND, OR

Credit: Jeremy Bittermann & Kaiser + Path



PROJECT ONE, OAKLAND, CA

Credit: Gurnet Point



THE DUKE, AUSTIN, TX

Credit: WGI



THE DUKE, AUSTIN, TX

Photo: WoodWorks



THE DUKE, AUSTIN, TX

Photo:
WoodWorks



OVERVIEW | STRUCTURAL SOLUTIONS

Photo: Ema Peter

POST, BEAM + PLATE



360 WYTHE AVENUE, BROOKLYN, NY

Credit: Flank



BARRACUDA CONDOS, MADISON, Wi

Credit: Populance Architecture and Development



Photo: Lendlease

MASS TIMBER BEARING WALLS



Model C, Roxbury, MA

Credit: John Klein, Generate Architecture



DALSTON WORKS, LONDON



Left: 69 A Street, Boston, MA Credit: Greg Folkins
Above: Timber Lofts, Milwaukee, WI
Credit: ADX Creative and Engberg Anderson Architects

VERTICAL ADDITIONS AND ADAPTIVE REUSE



BREWERY LOFTS, TACOMA, WA

Brewery Lofts, Flynn Architecture, Eclipse Engineering, photos: Brewery Blocks Tacoma, SmartLam



TIMBER LOFTS
MILWAUKEE, WI

Source: ADX Creative and Engberg Anderson Architects



Construction Types



Construction Types

When does the code allow mass
timber to be used in low- and mid-
rise multi-family projects?

IBC defines mass timber systems in
IBC Chapter 2 and notes their
acceptance and manufacturing
standards in IBC Chapter 23

Permitted anywhere that combustible
materials and heavy timber are
allowed, plus more



Construction Types

IBC defines 5 construction types: |, II, lll, IV, V
A building must be classified as one of these

Construction Types | & I
All elements required to be non-combustible materials

However, there are exceptions including several for mass timber



Construction Types
All wood framed building options:

Type lli
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 lll 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 except in 2021 IBC)




Construction Types

Where does the code allow MT to be

used?

 Type lll: Interior elements (floors,
roofs, partitions/shafts) and exterior
walls if FRT




Construction Types

Where does the code allow MT to be used?

« Type IV: Any exposed interior elements & roofs, must meet
min. sizes; exterior walls if CLT or FRT. Concealed space
limitations (varies by code version)




Construction Types

Concealed spaces solutions paper

https://www.woodworks.org/wp-content/uploads/wood solution paper-
Concealed_Spaces_Timber_Structures.pdf



https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Concealed_Spaces_Timber_Structures.pdf
https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Concealed_Spaces_Timber_Structures.pdf

Construction Types

Where does the code allow MT to be used?
 Type V:All interior elements, roofs & exterior walls




C O N ST R U CT I O N TYP E S Construction Type (All Sprinklered Values)
IV-A IV-B IV-C IV-HT III-A II1-B V-A V-B
_ Type I-B, I I- A, | |-B Occupancies Allowable Building Height above Grade Plane, Feet (IBC Table 504.3)
. . A,B,R 270 180 85 85 85 85 70 60
- M ass TI m ber In rOOf on ly Allowable Number of Stories above Grade Plane (IBC Table 505.4)
- Type IV—A, IV—B, IV-C (Ta” WOOd) A-2,A-3, A4 18 12 6 4 4 3 3 2
- New in IBC 2021 B 18 12 9 6 6 4 4 3
- AMMR for older codes R-2 18 12 8 5 5 5 4
_ W |” th e AH J al I OW? Allowable Area Factor (At) for SM, Feet? (IBC Table 506.2)
A-2,A-3,A-4 | 135,000 | 90,000 56,250 45,000 42,000 28,500 34,500 18,000
- Type IV-HT vs. Type IlI-A : ; :
.. . B 324,000 | 216,000 135,000 108,000 85,500 57,000 54,000 27,000
- Similar allowable heights and
R-2 184,500 | 123,000 76,875 61,500 72,000 48,000 36,000 21,000

areas

- Concealed spaces not allowed in

Type |V prior to IBC 2021
- Fireratings llI-Avs. [V-HT
- Type lll-Aand V-A
- 1-hour fire rating for exposed
wood elements
- Type lll-B and V-B

For multi-unit residential

buildings, walls and floors
between dwelling or sleeping units are required to have a
fire-resistance rating of 1/2 hour in Type II-B, IlI-B and V-B
construction when sprinklered throughout with an NFPA

13 system, and 1 hour for all other construction types (IBC

- No fire rating for exposed wood
420,708 and 711).

elements except between dwelling
units




Tall Mass Timber Multi-Family



CARBON 12, PORTLAND, OR

Credit: Baumberger Studio/PATH Architecture









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



ASCENT, MILWAUKEE
Tallest Mass Timber Building in the World

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






11 E LENOX, BOSTON, MA 7 STORIES

70 FT
Passive House
Multi-Family

Credit: Monte French Design Studio



11 E LENOX, BOSTON, MA



11 E LENOX, BOSTON, MA

Credit: H+O Structural Engineering






MEP SYSTEMS, ROUTING, INTEGRATION

Credit: John Klein, Generate Architecture



MEP Layout & Integration

Key considerations:

* Level of exposure desired (clear
expectations with owner/developer)

* Floor to floor, structure depth & desired
head height

« Building occupancy and configuration (i.e.
central core vs. double loaded corridor)

« Grid layout and beam orientations

* Need for future tenant reconfiguration

* Impact on fire & structural design:
concealed spaces, penetrations



Key Early Design Decisions

MEP in double loaded corridor

No beam penetrations at
main to branch MEP

+«— Typ. MT Panel




Fire Design of MT



Key Early Design Decisions

Fire-Resistance Ratings
* Driven primarily by construction type
« Rating achieved through timber alone or non-com protection

required?
TABLE 601
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS)
BUILDING ELEMENT TYPEI TYPE TYPE M TYPEIV TYPEY
A B A B A B A B C HT A B
Primary structural frame® (see Section 202) jubo| b QRe | Q5 | IR 0 3 n 2 HT 1= | 0
Bearing walls
Exterior®* 3 2 1 0 2 2 3 2 2 2 1 0
Interior 3 » 1 0 1 0 3 2 2 1/HT® 1 0
Nﬂﬂbﬁﬂﬂg walls and parlitiuﬂs See Table 705.5
Exterior
Nonbearing walls and partiti See
Tiin T DA o lo|o| o o| o]0 | 0| 0| Setin|O]|0
2304.11.2
Floor construction and associated secondary .
structural members (see Section 202) 2 2 1 0 1 L : ’ 2 L I .
Roof construction and associated secondary " - b c - 1, b
structural bers (see Section 202) ' 1 1 0 1 0 1/, 1 1 HT 1 0




Key Early Design Decisions

Which Method of Demonstrating FRR of MT is Being Used?
1. Calculations in Accordance with IBC 722 = NDS Chapter 16
2. Tests in Accordance with ASTM E119

aeff =1 'zachar



Key Early Design Decisions

Fire-Resistance Ratings (FRR)
* Thinner panels (i.e. 3-ply) generally difficult to achieve a 1+ hour
FRR

« 5-ply CLT /2x6 NLT & DLT panels can usually achieve a 1- or 2-
hour FRR

« Construction Type | FRR | Member Size | Grid (or re-arrange that
process but follow how one impacts the others)



FRR Design of MT

Mass Timber Fire Design Resource

 Code compliance options for
demonstrating FRR

* Free download at woodworks.org




FRR Design of MT

WoodWorks Inventory of Fire Tested MT Assemblies



Acoustics & Sound Control



Acoustics & Sound Control

But by Itself, Not Adequate for Acoustics



Acoustics & Sound Control




Acoustics & Sound Control

Regardless of the structural materials used in a wall or floor ceiling
assembly, there are 3 effective methods of improving acoustical
performance:

1. Add mass
2. Add noise barriers
3. Add decouplers



Acoustics & Sound Control



Acoustics & Sound Control

Code requirements only address residential occupancies:

For unit to unit or unit to public or service areas:

Min. STC of 50 (45 if field tested):
« Walls, Partitions, and Floor/Ceiling Assemblies

Min. lIC of 50 (45 if field tested) for:
* Floor/Ceiling Assemblies



Acoustics & Sound Control

Solutions Paper

http://www.woodworks.org /wp-conte nt/uploads/wood_solution paper-
MASS-TIMBER-ACOUSTICS. pdf



http://www.woodworks.org/wp-content/uploads/wood_solution_paper-MASS-TIMBER-ACOUSTICS.pdf
http://www.woodworks.org/wp-content/uploads/wood_solution_paper-MASS-TIMBER-ACOUSTICS.pdf

Acoustics & Sound Control

Inventory of Tested Assemblies

http://bit.ly/mass-timber-assemblies



http://bit.ly/mass-timber-assemblies

Acoustics & Sound Control

Inventory of Tested Assemblies



Why do you want to use mass timber?

Why does the developer want to use
mass timber?

Know your Why

* Cost

 Speed of Construction

e Sustainability

* Lightweight Structure

 Market Distinction (i.e. higher rents)
* Leasing Velocity

 Resale Value



Seattle Mass Timber Tower: Detailed Cost Comparison

Fast Construction

- Textbook example done by
iIndustry experts

- Mass timber vs. PT conc

- Detailed cost, material
takeoff & schedule
comparisons

“The initial advantage of Mass Timber office
projects in Seattle will come through the

leasing velocity

that developers will experience.”
- Connor Mclain, Colliers



Seattle Mass Timber Tower
Fast Construction

Construction Schedule:

5! Mass Timber
|< | 5 months
(25%) faster

Source: Tall With Timber
A Seattle Mass Timber Tower Case Study by DLR Group'



Seattle Mass Timber Tower
Faster Construction + Higher Material Costs = Cost Competitive

Source: DLR Group | Fast + Epp | Swinerton Builders



Compressing the Typical Schedule Fast Construction

Less soil remediation + smaller foundations

Source: Mass Timber Cost & Design Optimization, WoodWorks?



Schedule Savings for Rough-In Trades
Fast Construction

il
\
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.......

NO curing Curing & maze of
(mass timber) shores (concrete)



Sustainability Impacts

Source: Generate Architecture + Technologies



Reduce Risk
Optimize Costs

- For the entire project team,
not just builders

« Lots of reference documents

Download Checklists at

www.woodworks.org

www.woodworks.org/wp-content/uploads/wood_solution_paper-

Mass-Timber-Design-Cost-Optimization-Checklists.pdf



https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Mass-Timber-Design-Cost-Optimization-Checklists.pdf
https://www.woodworks.org/wp-content/uploads/wood_solution_paper-Mass-Timber-Design-Cost-Optimization-Checklists.pdf

Keys to Mass Timber Success:

« Know Your WHY

* Design it as Mass Timber From the Start

* Leverage Manufacturer Capabilities

* Understand Supply Chain

* Optimize Grid

« Take Advantage of Prefabrication & Coordination
* Expose the Timber / Coordinate with MEP
* Discuss Early with AHJ

 Work with Experienced People

* Create Your Market Distinction

 Let WoodWorks Help for Free









Exploring Tall Wood:
New Code Provisions for Tall
Timber Structures

Kate (Pfretzschner) Carrigg, PE
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Course Description

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.



Learning Objectives

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.



Current State of Mass Timber Projects

As of March 2023, in the US, 1,753 multi-family, commercial, or institutional projects
have been constructed with, or are in design with, mass timber.

Source: WoodWorks, March 31, 2023

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

Scan this code or use the
url to find the map and
more details online.

www.woodworks.org
/resources/mapping-
mass-timber/




Q@ Carbon 12 Q@ Ascent 9 11 E Lenox
Portland, OR Milwaukee, WI Boston, MA )
8 stories mass timber 25 stories — 19 mass timber 7 stories mass timber %
" Q = 20 in-design tall wood
projects
Q Heartwood @ Bakers Place @ 80 M Street _ toll wood project in
Seattle, WA Milwaukee, WI Washington DC 9 construction or completed
8 stories mass timber 15 stories — 12 mass timber 10 stories — 3-story mass

timber vertical addition

WoodWorks is

] INTRO i

\ Bgrlﬂl:rge:ROta Places @ Cleveland. OH Q Apex Plaza supporting 208

8 stories — 7 mass timber 9 stories — 8 mass timber S;::ﬁ;ie—‘s‘gl:;\ﬁtimber tall wood proj ects
Q@ TimberView wg w Q

Portland, OR Q O Q

8 stories mass timber 9 O O

O O

@ 1510 Webster o o 5 ©

Oakland, CA

18 stories — 16 mass timber O O



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

ASCENT|MILWAUKEE, WISCONSIN 25 STORIES/19 TIMBER | 284 FT



Photos: Bygg Mesteren | Voll Arkitekter

Mjopstarnet, NORWAY 18 STORIES | 280 FT



HOHO, AUSTRIA 24 STORIES | 275 FT



The What, Why and How
of Tall Mass Timber



Global Population Increase

2050 = 11.2
billion people

2019=7.7
billion people

Source: https://ourworldindata.org/future-population-growth



Population (millions)

e Staee ot orca US URBAN POPULATION BOOM

B Urban B Rural

400-

300-

T URBAN l RURAL

2019 2714 M 57.7M

200-

2030 301 M 53.7 M

100-

2050 3473 M 42.2 M

1950 1975 2000 2025 2050



Value Analysis

tFunction + {Aesthetics
ICost

Value =



Before IBC 2021 - Code Limit for Wood Construction

Source: WoodWorks



== MARKET DRIVERS FOR MASS TIMBER e

» Construction Efficiency &

PRIMARY » zzslifruction site constraints —
DRIVERS Urban Infill

» Innovation/Aesthetic

SECONDARY » Carbon Reductions

» Structural Performance —
lightweight

DRIVERS




Biophilic Design, Connection to Forests






Aesthetics/Biophilia: Structural Warmth is a Value-Add



ASCENTI M“_WAU KEE’ WISCONS'N Photo: CD Smith Construction |

Architect: Korb & Associates Architects






Photos: Michael Elkan | Naturally Wood | UBC

BROCK COMMONS, BRITISH COLUMBIA 18 STORIES | 174 FT



Construction Benefits
Brock Commons

1 Floor = 3 Days

17 Elevated
Floors Erected in
9.5 Weeks

Source: naturally:wood






Schedule Comparison

..............
..............



Carbon Storage
Wood = 50% Carbon (dry weight)



Carbon vs CO,

O +2* C O =44cC0,

1 ton Carbon = 1 ton CO,

1 ton Carbon = (44/12=) 3.67 tons CO,






Photos: Baumberger Studio/PATH Architecture
OVERVIEW | PRECEDENT PROJECTS

CARBON 12|PORTLAND, OREGON 8 STORIES | 85 FT



11 E LENOX|BOSTON, MASSACHUSETS 7 STORIES | 70 FT



INTERNATIONAL

CODE 3 YEAR CODE CYCLE
COUNCIL®

ANN
AR
T

Source: ICC



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.









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

Test Description Construction
Type

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

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

Test 3 Two opposing CLT walls exposed — one in bedroom and IV-B
one in living room. No Sprinklers.

Test4 All mass timber surfaces fully exposed in bedroom and IV-C
living room. Sprinklered — normal activation

Test 5 All mass timber surfaces fully exposed in bedroom and IV-C
living room. Sprinklered — 20 minute delayed activation















TEST 2

Source: AWC



AHC established 6 performance objectives:

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

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.



AHC established 6 performance objectives:

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:

No unusual fire department
access issues

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



INTERNATIONAL

ICC TWB AHC Proposals N\ COD
RN COUNCIL

e |BCTable 1705.5.3 Special Inspections (S100-19)

e |BCSection 110.3.5 Connection Protection
Inspection (ADM35-19)

e |BCSection 2304.10.1 Connection Fire Resistance
Rating (5170-19)






INTERNATIONAL
CODE

SO WHAT’S CHANGED?? Al CO0E

2021 IBC Introduced
3 new tall wood construction types:

BUILDING TYPE IV TYPEV
ELEMENT) A | B | A B |AalBfajBlclurfal]n



Fire-Resistance Ratings

Driven primarily by construction type.



2021 IBC Tall Wood Construction Types

with NFPA 13 Sprinkler



Example Mixed-Use, Type IV-B Building

0 D0 0ODO0OO0OO0DD0DOOOGO
0 D 0OODOODO0ODTOOG O
0 D 0OODOODO0ODTOOG O
0 D 0OODOODO0ODTOOG O
0 D 0OODOODO0ODTOOG O
0 0D 0OO0OO0OO0DD0ODO0OOGO
0 D 0OODOODO0ODTOOG O
0 0D 0OO0OO0OO0DD0ODO0OOGO
0 D 0OODOODO0ODTOOG O
0 D00 ODO0OO0OO0DD0DO0OGO
0 D 0OODOODO0ODTOOG O
0 0D 0OO0OO0OO0DD0ODO0OOGO

JOOY 03 9peiD 1} 08T

Timber, R-2:
12 Stories

Multi-Story
Type |IA

Podium




Example R-2, Type IV-C Building

8 Stories
85 ft

C1 ) ) 1B & | &= 1

1 | N N N U O —l

El Ol O OlO OO 3

C1 C1l B B 1| & || 1 1




Tall Wood Building Size Limits

Construction Type (All Sprinklered Values)

I-A I-B 1V-A 1V-B 1V-C IV-HT 11-A
Occupancies Allowable Building Height above Grade Plane, Feet (IBC Table 504.3)
A, B, R Unlimited 180 270 180 85 85 85
Allowable Number of Stories above Grade Plane (IBC Table 505.4)
A-2, A-3, A- | Unlimited 12 18 12 6 4 4
g Unlimited 12 18 12 9 6
R-2 Unlimited 12 18 12 8 5

Allowable Area Factor (At) for SM, Feet? (IBC Table 506.2)

A-2, A-3, A- | Unlimited | Unlimited | 135,000 90,000 56,250 45,000 42,000

»
o

B Unlimited | Unlimited | 324,000 216,000 135,000 108,000 85,500

~
o

R-2 Unlimited | Unlimited 184,500 123,000 76,875 61,500 72,000




Noncombustible Protection (NC)

The definition of “Noncombustible Protection
(For Mass Timber)” was created to address
the passive fire protection of mass timber.




IV-A IV-B IV-C

Credit: WGI

—




Protection vs. Exposed

2021 IBC Allowances

©

]
m —
- Q¥
Ceiling Exposed SR
(<20%) — E’;

C

=

Min. 15 ft
Separation

Credit: AWC

Ceiling Exposed
(<20%)

Ceiling Exposed
<20%

Min. 15 ft
Separation




Protection vs. Exposed

2024 IBC Allowances

Ceiling Exposed
(100%)

Ceiling Exposed

(<100%)

Wall Exposed
(<40%)

Credit: AWC No separation req’d between wall & ceiling



Protection vs. Exposed: 2024 IBC

1IV-B

100% Timber Ceiling Exposure Up to 12 Stories



Credit: City of Denver, Mile High CRE

APPENDIX U
TALL WOOD BUILDINGS

SECTION U101
GENERAL

U101.1 Purpose. The purpose of this appendix is to provide criteria for three new mass timber construction
types: Type IV-A, Type IV-B, and Type IV-C. These building types expand the allowable use of mass timber
construction to larger areas and greater heights than allowed for Type IV-HT construction.

U101.2 Scope. The provisions in this appendix are in addition to or replace the sections in the 2018
International Building Code where Types IV-A, IV-B, and IV-C construction are used. Where building Types
IV-A, IV-B, or IV-C are not used, this appendix does not apply.

SECTION U102
AMENDMENTS TO THE INTERNATIONAL BUILDING CODE
(Under use of this appendix chapter, the following sections shall be modified or added as follows and

shall supersede the corresponding sections in the International Building Code or Denver amendments to
the International Building Code)



https://www.woodworks.org/resources/status-of-building-code-allowances-for-tall-mass-timber-in-the-ibc/



https://www.woodworks.org/resources/status-of-building-code-allowances-for-tall-mass-timber-in-the-ibc/

INTRO, CLEVELAND 9 Stories | 115 ft

8 Timber Over 1 Podium

Type IV-B: Variance to expose
~50% ceilings

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



HEARTWOOD, SEATTLE 8 STORIES

Workforce Housing

Type IV-C: 66,000 SF
Photo: Atelier Jones | 126 units, 60-100% AMI

Architect: Atelier Jones



MINNESOTA PLACES, PORTLAND 8 STORIES

Affordable Housing

Type IV-C: 72 Units

Photo: Wright Architecture | 7 Stories of Timber over Podium
Architect: Wright Architecture



TIMBERVIEW, PORTLAND 8 STORIES

Affordable Housing

Photo: Access Architecture Type IV-C: 105 Units

Architect: Access Architecture



BAKER’S PLACE, MADISON, WI 15 STORIES

12 TIMBER OVER 3 PODIUM

Photo: The Neutral Project Type IV-B: 72 Units

Architect: Michael Green Architecture



1510 WEBSTER, OAKLAND 18 STORIES

16 TIMBER OVER 2 PODIUM

Photo: oWow Type IV-A: Point Supported Mass Timber Floors

Architect: oWow






Mass Timber Business Case Studies: Value Creation Analysis

Scan to download




Resources . Upcoming Events

NATIONAL ONLINE:

Design of Mass Timber Diaphragms
and the new CLT Diaphragm Design
Guide | July 12,2023

1.5 AIA/CESHSW LUs, 1.5 PDH
credits, 0.15 ICC credits

IN PERSON:

IWBC 2023 : Leading Offsite Wood
Construction Featured at
Greenbuild | September 27-28,
2023, in Washington, D.C.

A

Visit woodworks.org/tools-guides/ for many more resources. Visit woodworks.org/events/

A 4




Questions? Ask us anything.

Mark Bartlett, PE Kate Carrigg, PE

Regional Director | TX Regional Director | OR, ID-South, Hl
(214) 679-1874 (303) 902-3151
mark.bartlett@woodworks.org kate.carrigg@woodworks.org

Please take our survey!

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


mailto:mark.bartlett@woodworks.org
mailto:kate.carrigg@woodworks.org
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