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TALL 
WOODCarbon 12

Portland, OR

8 stories mass timber

Ascent 
Milwaukee, WI

25 stories – 19 mass timber

Apex Plaza
Charlottesville, VA

8 stories – 6 mass timber

11 E Lenox 
Boston, MA

7 stories mass timber

80 M Street
Washington DC

10 stories – 3-story mass 

timber vertical addition

INTRO
Cleveland, OH

9 stories – 8 mass timber

= 20 in-design tall wood 
projects

= tall wood project in 
construction or completed

Heartwood
Seattle, WA

8 stories mass timber

WoodWorks is 

supporting 208 

tall wood projects

Minnesota Places
Portland, OR

8 stories – 7 mass timber

TimberView
Portland, OR

8 stories mass timber

Bakers Place 
Madison, WI

15 stories – 12 mass timber

1510 Webster
Oakland, CA

18 stories – 16 mass timber

11 tall wood projects already under construction or built.





“The Wood Products Council” is a 
Registered Provider with The American 
Institute of Architects Continuing 
Education Systems (AIA/CES), Provider 
#G516.

Credit(s) earned on completion of this 
course will be reported to AIA CES for 
AIA members. Certificates of Completion 
for both AIA members and non-AIA 
members are available upon request.

This course is registered with AIA CES
for continuing professional education. 
As such, it does not include content 
that may be deemed or construed to 
be an approval or endorsement by the 
AIA of any material of construction or 
any method or manner of handling, 
using, distributing, or dealing in any 
material or product.
______________________________

Questions related to specific materials, methods, and services 

will be addressed at the conclusion of this presentation.



Course Description

The introduction of three new construction types in the 2021 International Building Code has created 

exciting possibilities for tall mass timber buildings. However, to effectively and efficiently implement the new 

code provisions for construction types IV-A, IV-B and IV-C, it is necessary to thoroughly understand the 

allowances and required design methodologies. This presentation will take a detailed look at a number of 

critical design and construction topics for tall timber buildings, including high-rise and sprinkler 

requirements, options for lateral force-resisting systems, fire design for penetrations, connections and 

abutting panels, shaft wall considerations, acoustics performance, and construction fire safety practices. 



Learning Objectives

1. Review code requirements unique to tall wood buildings, focusing on items such as sprinklers and shaft 

construction.

2. Highlight design options for addressing topics such as fire stops at penetrations through mass timber 

assemblies and fire resistance of exterior walls in tall timber structures.

3. Discuss the acoustical performance of mass timber assemblies and highlight successful acoustical 

design approaches.

4. Demonstrate examples of lateral force-resisting systems in tall mass timber buildings and discuss 

differences in code compliance and material tolerances.



U.S. BUILDING CODES
Tall Wood Ad Hoc Committee

2021 IBC Introduced 3 new tall wood 
construction types:



Materials Permitted



Driven primarily by construction type.

Fire-Resistance Ratings



2 Options:

1. Calculations in Accordance with IBC 722.1       NDS Chapter 16

2. Tests in Accordance with ASTM E119

Credit: Urban One

aeff = 1.2achar

Fire Resistance Ratings (FRR)



Credit: David Barber, ARUP



Credit: ARUP



with NFPA 13 Sprinkler

2021 IBC Tall Wood Construction Types



Example Mixed-Use, Type IV-B Building

Timber, R-2:

12 Stories

Multi-Story 

Type IA 
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Example R-2, Type IV-C Building

8 Stories

85 ft



Mid-Rise vs. High-Rise



Two Water Mains Required if…

• Building Height Exceeds 420 ft 

• Type IV-A and IV-B buildings that 
exceed 120 ft in height

Sprinklers in High Rises



Fire Safety During Construction

3308.4 Fire safety requirements for buildings of Types IV-

A, IV-B, and IV-C construction. 

…designed to be greater than six stories above grade plane 

shall meet the following requirements during construction 

unless otherwise approved by the fire code official. 

1. Standpipes shall be provided in accordance with Section 

3313. 

2. A water supply for fire department operations, as 

approved by the fire chief. 

New code provisions in International Fire Code (IFC) address construction fire 

safety of tall wood buildings

Photo: Structurlam



Fire Safety During Construction

IFC 3313 Standpipe Requirements

Credit: IFC



Noncombustible Protection (NC)

The definition of “Noncombustible Protection 

(For Mass Timber)” was created to address 

the passive fire protection of mass timber. 

Credit: Urban One



Fire Resistance Ratings (FRR)

IBC 722.7

FRR

NCMT

Credit: Urban One



Noncombustible Protection (NC)

Where timber is required to be protected, 

NC must contribute at least 2/3 FRR



Materials & Protection

Mass Timber or Non-combustible (NC)

Mass Timber, exterior surface protected with 1 layer 5/8” type X gyp

Permitted, requires NC protection on MT surfaces

All MT permitted may 

be exposed except as 

noted

Same as IV-A for 

protected MT. Limited 

exposed MT 

permitted, FRR still 

applies

All MT is protected

3 HR: 3 layers 5/8” 

type X gyp

2 HR or less: 2 layers 

5/8” type X gyp

Exterior Walls

IV-A IV-B IV-C

NC Gypsum Protection

Structural Materials

Concealed Spaces



Credit: WGI

IV-A IV-B IV-C



Protection vs. Exposed
IV-B

Credit: AWC

2021 IBC Allowances

Min. 15 ft 

Separation

Min. 15 ft 

Separation
Ceiling Exposed 

(<20%)
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Protection vs. Exposed
IV-B

Credit: AWC
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2024 IBC Allowances

No separation req’d between wall & ceiling



Occupancy Separation

Protection of MT used for occupancy separation

Addition to IBC 508.4.4.1 requires:

Mass timber elements serving as fire barriers or 

horizontal assemblies to separate occupancies in 

Type IV-B or IV-C construction shall be separated 

from the interior of the building with a minimum 

of ½” gypsum board or a noncombustible 

equivalent. 

Photo: MIT  |  John Klein



Incidental Use Separation

Protection of MT used for incidental use 

separation

New section 509.4.1.1 requires:

Where Table 509 specifies a fire- resistance-

rated separation, mass timber elements 

serving as fire barriers or a horizontal assembly 

in Type IV-B or IV-C construction shall be 

separated from the interior of the incidental 

use with a minimum of ½” gypsum board or a 

noncombustible equivalent. 

Photo: MIT  |  John Klein



Shaft Enclosures in

Tall Timber?

Image: Generate Architecture and Technologies + MIT – John Klein



Tall Wood Shaft Enclosures

NC or MT protected 

with 1 layer 5/8” type X 

gyp (IBC 602.4.3.6) both 

sides

NC or MT protected 

with 2 layers 5/8” 

type X gyp (IBC 

2021 602.4.2.6) 

both sides

Up to 12 Stories or 180 

ft:  MT protected with 2 

layers 5/8” type X gyp 

(if 2 HR req’d) or 3 

layers 5/8” type X gyp 

(if 3 HR req’d) both 

sides

Above 12 Stories or 180 

ft: Noncombustible 

shafts (IBC 2021 602.4)

2 HR (not less than FRR of floor assembly penetrated, IBC 713.4)

Exit & Hoistway Enclosures

E&H Enclosures FRR

IV-A IV-B IV-C



Fire Safety During Construction

International Fire Code 3308.4 Cont’d

3. Where building construction exceeds six stories above grade plane, at 

least one layer of noncombustible protection where required by Section 

602.4 of the International Building Code shall be installed on all building 

elements more than 4 floor levels, including mezzanines, below active 

mass timber construction before erecting additional floor levels. 

4.        Where building construcMon exceeds six stories above grade plane 

required exterior wall coverings shall be installed on all floor levels 

more than 4 floor levels, including mezzanines, below active mass 

timber construction before erecting additional floor level. 

Exception: Shafts and vertical exit enclosures

Photo: Urban One



Fire Safety During Construction

Credit: ICC



Floor Surface Protection

Credit: Maxxon

Min. 1” thick NC protection required on 

mass timber floors in IV-A and IV-B

Not required in IV-C

Min. 1” NC





Mass Timber Acoustics

Concrete Slab:

6” Thick

80 PSF

STC 53

CLT Slab:

6-7/8” Thick

18 PSF

STC 41



Acoustical Design

Air-Borne Sound:

Sound Transmission Class (STC)



Acoustical Design

Structure-borne sound:

Impact Insulation Class (IIC)



Acoustical Design

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. IIC of 50 (45 if field tested) for:

• Floor/Ceiling Assemblies



Acoustical Design



Acoustical Detailing

There are 3 effective methods of improving 
acoustical performance:

1. Add Mass

2. Add noise barriers

3. Add decouplers

Image credit: Christian Columbres



Mass Timber Acoustics

Common MT floor assembly:

Image credit: AcoustiTECH



Inventory of Tested Assemblies



Mass Timber Acoustics



Tall Mass Timber Acoustics





PENETRATIONS IN TALL WOOD
Photo: Alex Schreyer



Penetration Fire Protection

Photos: AWC/FPInnovations/Hilti



Penetration Fire Protection

Not a new code requirement or specific to tall wood.

Photos: AWC/FPInnovations



FRR Assemblies and Penetrations

Inventory of Fire Tested Penetrations in MT Assemblies



SEALANTS AT MT PANEL EDGES

Photos: ARUP



Sealants at MT Panel Edges

703.9 Sealing of adjacent mass timber elements. In buildings of Type 

IVA, IVB, and IVC construction, sealant or adhesive shall be provided to 

resist the passage of air in the following locations: 

1. At abutting edges and intersections of mass 

timber building elements required to be fire 

resistance-rated 

2. At abutting intersections of mass timber 

building elements and building elements of 

other materials where both are required to be 

fire resistance-rated. 



Sealants at MT Panel Edges

Sealants shall meet the requirements of ASTM C920 (elastomeric joint sealants).

Adhesives shall meet the requirements of ASTM D3498 (gap filling construction 

adhesives, i.e. not fire caulk). 

Exception: Sealants or adhesives need not be provided where they are not a required 

component of a fire resistance- rated assembly. 

Photo: Charles Judd Photo: ARUPPhoto: NRCAN



Sealants at MT Panel Edges

2021 IBC requires periodic special inspections of 

adhesive/sealant installation 

(when required to be installed)

Photo: Fast + Epp Photo: ARUPPhoto: NRCAN



Joints & Intersecting Elements

Joint?

No (if wall 

is bearing)

SECTION 202

DEFINITIONS

Joint. The opening in or between adjacent 

assemblies that is created due to building 

tolerances, or is designed to allow 

independent movement of the building in any 

plane caused by thermal, seismic, wind or any 

other loading.

Considerations:

• Is wall, beam and slab rated? 

• Required to prevent smoke passage?

Not a tall timber specific item, applicable 

to all mass timber construction



Joints & Intersecting Elements

Source: Hilti

Joint?

Yes (if wall 

is non-brng)
Source: International Building Code

Not a tall timber specific item, applicable 

to all mass timber construction



Credit: Structurlam

Connections



Design

considerations:

• Fire ratings

• Structural capacity

• Shrinkage

• Constructability

• Aesthetics

• Cost

Credit: Alex Schreyer



Mass Timber Connections Index

A library of commonly used mass timber 

connections with designer notes and 

information on fire resistance, relative 

cost and load-carrying capacity.



Connection Fire Protection

In Construction Types IV-A, IV-B & IV-C, building elements are 
required to be FRR as specified in IBC Tables 601 and 602.
Connections between these building elements must be able to 
maintain FRR no less than that required of the connected 
members.

Photo: MyTiCon

Source: NDS



Connection Fire Protection



Fire Resistance of Connections

2304.10.1 Connection fire resistance rating. Fire 

resistance ratings in Type IV-A, IV-B, or IV-C 

construction shall be determined by one of the 

following:

1. Testing in accordance with Section 703.2 where the 

connection is part of the fire resistance test.

2. Engineering analysis that demonstrates that the temperature rise at any 

portion of the connection is limited to an average temperature rise of 250o F 

(139o C), and a maximum temperature rise of 325o F (181o C), for a time 

corresponding to the required fire resistance rating of the structural element 

being connected. For the purposes of this analysis, the connection includes 

connectors, fasteners, and portions of wood members included in the structural 

design of the connection. 

Source: AWC’s TR 10



Connection Fire Protection

2017 Glulam Beam to Column Connection Fire Tests 

under standard ASTM E119 time-temperature exposure

Photo: ARUP/SLB



Connection Fire Protection

https://www.thinkwood.com/wp-content/uploads/2018/01/reThink-Wood-

Arup-SLB-Connection-Fire-Testing-Summary-web.pdfFull Report Available at:

https://www.thinkwood.com/wp-content/uploads/2018/01/reThink-Wood-Arup-SLB-Connection-Fire-Testing-Summary-web.pdf


Tall Mass Timber Inspections

110.3.5 Type IV-A, IV-B, and IV-C connection 

protection inspection. In buildings of Type IV-A, IV-B, 

and IV-C Construction, where connection fire 

resistance ratings are provided by wood cover 

calculated to meet the requirements of Section 

2304.10.1, inspection of the wood cover shall be 

made after the cover is installed, but before any 

other coverings or finishes are installed. 

Inspection of Wood Coverings

Wood Connection Coverings for Fire-Resistance



Tall Mass Timber Special Inspections

Source: International Building Code Table is only required for Type IV-A, IV-B, and IV-C



LATERAL SYSTEMS IN TALL WOOD



Lateral System Choices

Credit: Hacker Architects



Lateral System Choices

Photos: Marcus Kauffmann, ODF



Considerations for Lateral Systems

- Tolerances & adjustability

- Drag/collector forces



- Tolerances & adjustability

- Ease of installation

Photos: Marcus Kauffmann, ODF

Considerations for Lateral Systems



Free at woodworks.org

Tall Mass Timber Design Resource



Free at woodworks.org

2021 IBC Tall Mass Timber Design Resource



This concludes The American Institute 

of Architects Continuing Education 

Systems Course

QUESTIONS?

WoodWorks – Wood Products Council

Kate Carrigg, PE
Regional Director – OR, ID-South, HI 

kate.carrigg@woodworks.org

303-902-3151
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