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“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 rapid growth of mass timber construction in the U.S. has led to a variety of solutions for shaft 

wall framing. Mass timber buildings can have mass timber shaft walls, light-frame wood shaft walls, 

or shaft walls constructed of a different building material altogether. The prefabricated nature of 

mass timber shaft walls also makes them a good solution in light-frame projects. This presentation 

will cover material and detailing options for shaft walls within mass timber buildings as well as mass 

timber shaft walls in other building types. Specific emphasis will be on meeting structural demands 

and fire-resistance rating requirements for various construction types and building heights as 

demonstrated through case studies of real projects.



Learning Objectives

1. Review code provisions that define fire-resistance ratings for Types III, IV, and V construction.

2. Introduce shaft wall material and assembly options.

3. Provide detailing options that establish fire-resistance continuity at framing 

intersections while meeting structural demands. 

4. Discuss the benefits and challenges of mass timber shaft walls and their applicability 

to different building types. 



Code provisions, detailing options, 

project examples and more for light-

frame wood and mass timber shaft 

walls

Free resource at woodworks.org

Shaft Wall Resource



Common Shaft Walls
Concrete Walls

Mass Timber

Wood Studs

Photo: Quality Contractors

Photo: C.D. Smith ConstructionPhoto: WoodWorks

Shaftliner

Panels

Or CFS studs



Shaft Walls Form Shaft Enclosures

“The purpose of shafts is to confine a fire to the floor of 

origin and to prevent the fire or the products of the fire 

(smoke, heat and hot gases) from spreading to other levels.”

Source: IBC Commentary to Section 713.1

Shaft Walls



Types of Shafts:

» Elevator

» Stair

» Mechanical

» Code requirements apply to any/all shaft enclosures. 

» Some points of shaft wall construction and detailing apply to all types of shafts.

» Some are unique to each type of shaft.

Types of Shaft Walls

Photo: Jeff Morrow



Code requirements for shaft enclosures contained in IBC Section 713:

» IBC 713.2: Shaft Walls shall be constructed as Fire Barriers

» Many shaft wall provisions contained in IBC Section 707: Fire Barriers

Defining Shaft Wall Requirements



Interior Fire-Rated Walls: Differences

Fire walls

• Building Separation

• Openings are protected 
and limited

• Continuous from 
foundation to/through 
roof and exterior wall 
to/through exterior 
wall

• Structural stability

Fire Barrier

• Shafts; Occupancy 
Separation

• Openings are protected 
and limited

• Continuous from floor
to floor through 
concealed spaces at 
each level

Fire Partition

• Dwelling Unit 
Separation; Corridors

• Openings are protected

• May terminate at a fire 
rated floor/ceiling/roof 
assembly



Section 713: Shaft Enclosures

713.4: Fire-Resistance Rating

» 2 hours when connecting 4 stories or more

» 1 hour when connecting less than 4 stories

» Number of connected stories includes basement but not mezzanine

» Fire rating of shaft walls shall not be less than floor assembly 

penetrated, but need not exceed 2 hours

Shaft Wall Hourly Rating



Type III Construction:

» Any material permitted by code for all interior elements

» Fire-retardant treated wood for exterior walls

Type IV-HT Construction:

» Heavy/mass timber members for interior elements

» 1-hr min rating for all interior walls/partitions

» Fire retardant treated wood or CLT for exterior walls

Type V Construction:

» Any material permitted by code for all interior and exterior elements

Shaft Wall Materials

Photo: WoodWorks

707.2 Materials.

Fire barriers shall be of materials permitted 

by the building type of construction.



Shaft Wall Materials

Type VType IV-HTType III 

Any code-

permitted wood 

framing

Heavy timber or any

code-permitted, 1-hr 

wood framing

Any code-

permitted wood 

framing

Interior Shaft 

Walls

Any code-

permitted wood 

framing

Fire-retardant

treated wood or CLT

Fire-retardant

treated wood

Exterior Shaft 

Walls

There is no restriction on the use of combustible materials (light-frame wood and mass timber) in 

shaft walls or fire barriers in mass timber buildings of Types III, IV-HT or V construction



Tall Mass Timber: 

New Construction Types in 2021 IBC



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)

IV-A IV-B IV-C

Shaft Enclosures in Tall Timber

Fire-resistance ratings req’d

Shaft material requirements and 

timber exposure limitations

NC = non-combustible

MT = mass timber



Shaft Enclosure Design in Tall Timber



Continuity Provisions

Section 713: Shaft Enclosures

713.5 Continuity.

Shaft enclosures shall have continuity in accordance with 707.5 for fire barriers.

Section 707: Fire Barriers

707.5 Continuity.

Fire barriers shall extend from the top of the foundation or floor/ceiling assembly below 

to the underside of the floor or roof sheathing, slab or deck above and shall be securely 

attached thereto. Such fire barriers shall be continuous though concealed space such as 

the space above a suspended ceiling. Joints and voids at intersections shall comply with 

Sections 707.8 and 707.9.



Continuity Provisions



What do these continuity provisions look like?

Continuity Provisions

In mass timber construction, the 

mass timber floor panel is the 

“slab”

The mass timber floor panel (slab) 

does not interrupt the wall’s 

continuity per the continuity 

definition of a fire barrier.

Platform mass timber floor to 

shaft wall permitted by code Image: WoodWorks



Fire barriers, including shaft walls, must extend from top 
of slab to underside of slab (mass timber panel = slab). 

Slab does not obstruct continuity.



No less than 

rating of wall 

above

Fire-rated wall

Fire-rated 

wall

Supporting Construction Provisions

Section 707: Fire Barriers

707.5.1 Supporting Construction:

The supporting construction for a fire 

barrier shall be protected to afford the 

required fire-resistance rating of the fire 

barrier supported. 

Ex., shaft walls that are not continuous to 

lowest level



Supporting Construction Provisions

Supporting construction 

differences (any?)

Image: WoodWorks



The intent of a fire barrier is to provide fire 
confinement. If a fire barrier wall is supported directly 
by a wall below, the intersecting floor panel should not 

be considered a supporting element. 



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.

Joints in Shaft Walls



Section 713: Shaft Enclosures

713.8 Penetrations.

Penetrations in shaft enclosure shall be protected in accordance with 

Section 714 as required for fire barriers. Structural elements such as 

beams or joists, where protected in accordance with Section 714 shall be 

permitted to penetrate a shaft enclosure.

Section 707: Fire Barriers

707.7 Penetrations. 

Penetrations of fire barriers shall comply with Section 714.

Penetrations in Shaft Walls



Where are structural penetrations in shaft 

walls common?

» Mass Timber Beams to Shaft Wall 

Connection

» Stair framing to Shaft Wall Connection

Penetrations in Shaft Walls

Image: StructureCraft



To some, a new way of thinking:

Many are familiar with firestopping for MEP, 

but not structure, especially mass timber 

structure

» Some firestopping systems available as 

tested configurations for wood conditions

» Most manufacturers can provide 

engineering judgement details,  

certification statements for this condition

Penetrations in Shaft Walls

Images: AWC & FP Innovations



Assembly selection considerations:

» Fire resistance rating requirement 

(1-hr or 2-hr)

» Size and height of shaft

» Structural needs 

(gravity & lateral loads)

» Acoustics

» Space available for wall 

(allowed thickness)

Shaft Wall Assemblies

Image: WoodWorks



Shaft Wall Assemblies

Options for Mass Timber Shaft Walls in Mass Timber Buildings

Exposed Mass Timber Shaft Walls
Mass Timber Shaft Walls w GWB

Image: WoodWorks
Image: Alex Schreyer



MT Fire Resistance Ratings (FRR)

How do you determine fire-resistance rating of exposed mass 

timber shaft walls?

1. Calculations in Accordance with IBC 722       NDS Chapter 16

2. Tests in Accordance with ASTM E119

Credit: Urban One

aeff = 1.2achar



MT Fire Resistance Ratings (FRR)

Credit: AWC TR10

3.8” char

6.875”

Design Example: 2-hr CLT Wall



MT Fire Resistance Ratings (FRR)

Inventory of Fire Tested MT Assemblies



Shaft Wall Assemblies

Options for Light-Frame Shaft Walls in Mass Timber Buildings



Shaft Wall Assemblies

Options for Light-Frame Shaft Walls in Mass Timber Buildings



Benefits

» Allows installation from one side only 

– useful in small MEP shafts where 

finishing from inside isn’t possible

Limitations

» Some have height limitations, both 

per story and overall system

» Not structural, requires back-up wood 

wall

Shaftliner Systems - Benefits & Limitations



Photo: Alex Schreyer

Floor to Shaft Wall Detailing

Construction erection and sequencing will 

inform efficient floor to wall intersection

Wood Ledger



Floor to Shaft Wall Detailing

Steel Ledger

Photo: WoodWorks



Floor to Shaft Wall Detailing

Platform Construction
Recall fire barrier continuity 

definition:

shall extend … to the underside of 

the floor or roof sheathing, slab or 

deck above and shall be securely 

attached thereto

CLT is the “slab,” and it is not 

disrupting the continuity of the 

shaft wall.



Floor to Shaft Wall Detailing

Additional consideration:

» Adequate CLT bearing area



Shaft wall – Support Details



Shaftliner Systems – Support Details



Can also utilize wood framed shaft 

walls or mass timber shaft walls 

on 1-3 sides and CH studs with 

shaftliner on remaining side(s)

Shaftliner Systems – Configuration Options

Image: WoodWorks



Shaftliner Systems – Configuration Options

H-stud shaftliner with 

wood stud wall backup

3 sides of wood shaft walls 

installed first. If shaft is small 

enough, might suggest 

shaftliner system on more 

than one side



Shaftliner Systems – Configuration Options

CH-stud shaftliner

3 sides of wood shaft walls 

installed first. If shaft is 

small enough, might 

suggest shaftliner system 

on more than one side



Photo: WoodWorks

Prescriptive Code Compliance:

 Concrete Shear Walls

 Steel Braced Frames

 Light Frame Wood Shear Walls (65 ft max)

 CLT Shear Walls (65 ft max)

 CLT Rocking Walls

Considerations for Lateral Systems

2021 SDPWS, ASCE 7-22

Currently in testing!GU0



Slide 45

GU0 A prescriptive method for CLT rocking walls has been proposed (in case we get questioned on this)
Guest User, 2023-05-04T16:26:34.220



Floor to Shaft Wall Detailing

Consider Differential Material Movements & Tolerances in Detailing



Mass Timber Shaft Wall Acoustics



Acoustics & Sound Control

Inventory of Tested Assemblies



Disclaimer: This presentation was developed by a third party and is not 

funded by WoodWorks or the Softwood Lumber Board.

Mass Timber Shafts and Shaft Wall 
Solutions for Mass Timber Buildings

Presented by:
Matt Harwood (Holmes)

Content also provided by:
Alyson Blair (Holmes)
Chris Grosse (LEVER Architecture)



• Confidential Office Project in the Pacific Northwest

• 6 Stories Mass Timber Type III-A over Type I-A 
basement structure

• Team

• Architect: LEVER

• Structural Engineer: Holmes

• Fire & Life Safety Code Consulting: Holmes

Project Information



• IBC Section 713: Shaft Enclosures

• Shafts are constructed as fire barriers

• Shaft fire resistance rating (independent of 
construction type)

• 1 hr: < 4 stories
• 2 hrs: 4 stories or more
*not less than the floor it is penetrating

Shaft Code Requirements



• 713.5 Shaft continuity requirements per fire 
barrier requirements

• 707.5 Fire barrier continuity requirements

Shaft Code Requirements



• 707.5.1 Supporting Construction: required to be 
the same fire resistance rating of the fire barrier 
being supported

Shaft Code Requirements



Floor & secondary members FRR requirements per construction type

Shaft FRR (independent of construction type*)

Shaft Code Requirements

Type VType IVType IIIType IIType I

BAHTCBABABABA

01HT222010122 FRR

4 or more stories< 4 stories

2 hr1 hrFRR



Floor & secondary members FRR requirements per construction type

Shaft FRR (independent of construction type*)

Shaft Code Requirements

Type VType IVType IIIType IIType I

BAHTCBABABABA

01HT222010122 FRR

4 or more stories< 4 stories

2 hr1 hrFRR



Shaft Code Requirements

“Why have a shaft supported by a floor 
with a fire rating higher than the remainder 
of the building? Won’t you just end up with 
your shaft still standing while the building 
collapses around it?”

1hr rating 2hr rating 1hr rating

2hr shaft 

walls



Shaft Code Requirements

“Why have a shaft supported by a floor 
with a fire rating higher than the remainder 
of the building? Won’t you just end up with 
your shaft still standing while the building 
collapses around it?”

Answer:
• Required by IBC!
• Without this, potential for fire spread 

through 2hr shaft to occur at 1hr fire 
exposure

1hr rating 1hr rating 1hr rating

2hr shaft 

walls



Building Overview

270’x140’ 6 storey all mass 

timber superstructure

Structural System:

• Number of innovative 

structural solutions outside 

of design codes

• Long-span composite 

(CLT/GLT) floor cassettes 

(requires testing)

• Perimeter lateral & gravity 

structure (requires testing)

• Internal CLT shear walls 

with BRB hold-downs 

(relies on previous testing)



Shaft Schematic Approaches

IIIA Building

1hr Structural Frame



Shaft Schematic Approaches

IIIA Building

1hr Structural Frame
2hr Shaft



Shaft Schematic Approaches

General Structural Gravity System:

● Columns

● Girders spanning east-west

● Mass Timber Double T Cassettes 

spanning north-south



Shaft Schematic Approaches

Particular shaft difficulties 

● This project uses an exterior distributed lateral 

system, therefore no internal shear cores to 

frame out shaft openings

● All shaft openings must accommodate lateral 

movement without attracting lateral load

● Intent is to avoid cracking of brittle materials 

during a serviceability level event

● Exposed cassette soffit makes framing out 

openings difficult

How to frame out 

structure around 

opening?

How to allow for lateral 

movement of the building 

relative to a stiff yet weak 

shaft lining?

How to support the 2-hr 

rated shaft wall up the 

height of the opening?



Shaft Schematic Approaches



Shaft Schematic Approaches



Shaft Schematic Approaches



1: Floor Framed Around Shaft Opening

2hr partition bypasses slab, 

runs continuously to base

Girder collects 

beams, creates 

clear opening in 

slab

2hr shaft

1hr floor



1: Floor Framed Around Shaft Opening

2hr partition bypasses slab, 

runs continuously to base



1: Floor Framed Around Shaft Opening

This detail difficult to 

achieve architecturally
2hr partition bypasses slab, 

runs continuously to base



Shaft Schematic Approaches



Shaft Schematic Approaches



2: Floor Supported by Shaft

2hr partition bypasses 

slab, rests on steel frame

Steel frame fills 

opening, supports 

2hr partition infill

2hr shaft

1hr floor



2: Floor Supported by Shaft

2hr partition bypasses 

slab, rests on steel frame



2: Floor Supported by Shaft

This detail difficult to 

achieve architecturally
2hr partition bypasses 

slab, rests on steel frame

Difficulty for detailing 

fire barrier continuity



Shaft Schematic Approaches



Shaft Schematic Approaches



3: Shaft Supported by Floor

Columns up-sized 

for char

Girders not governed by 

fire loading scenario, but 

steel connection adapted to 

2hr requirement

Glulam beams + CLT 

floor of cassette system 

wrapped with gypsum to 

add one hour of 

protection

Simple, in sequence 

partition framing bears 

on slab, moves with drift 

+ deflection like typical 

partitions

Protected steel 

posts pick up 

glulam beams

2hr shaft

2hr floor



3: Shaft Supported by Floor

Glulam beams + CLT 

floor of cassette system 

wrapped with gypsum to 

add one hour of 

protection

Simple, in sequence 

partition framing bears 

on slab, moves with drift 

+ deflection like typical 

partitions
2hr protection afforded to 

floor structure (1hr char, 1hr 

from gyp lining)



3: Shaft Supported by Floor

Glulam beams + CLT 

floor of cassette system 

wrapped with gypsum to 

add one hour of 

protection

Simple, in sequence 

partition framing bears 

on slab, moves with drift 

+ deflection like typical 

partitions

2hr Structure Impacts

2hr1hrElement

(2) layers ⅝” gyp 

added

UnwrappedCLT Deck & GLT 

Ribs

UnwrappedUnwrappedGLT Girders

Embedded 

bearing pl w/ 1.8” 

gyp for insulation 

protection

Embedded 

bearing pl w/ 1.8” 

blocking for char 

protection

GLT Girder -

Column 

Connection

14.25x25.5”14.25x18”GLT Column Size 

(at base)



Detailing

Glulam beams + CLT 

floor of cassette system 

wrapped with gypsum to 

add one hour of 

protection

Simple, in sequence 

partition framing bears 

on slab, moves with drift 

+ deflection like typical 

partitions

Glulam beams + CLT 

floor of cassette system 

wrapped with gypsum to 

add one hour of 

protection



Framing Variations



Framing Variations

2hr Girders - 2-hr end 

connection 1.8"thk (GL 

blocking over (2) 5/8" Gyp)

Upsized 2hr columns

1hr gyp lining added 

to deck structure



Framing Variations

Floor supported on steel posts, 

posts track down to ground floor 

concrete transfer slab

Floor supported on steel 

beams which frame out 

opening. Transfer slab 

inefficient due to openings

Elevator shaft 

walls supported by 

2hr rated floor



Chelsea Drenick, SE
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Questions?


