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Shaft Walls



Shaft Walls

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



Types of Shaft Walls

Types of Shafts:
* Elevator

e Stair
 Mechanical



Defining Shaft Wall Requirements

Code requirements for shaft enclosures contained in IBC

Section 713

SECTION 713
SHAFT ENCLOSURES

713.1 General. The provisions of this section shall apply to
shafts required to protect openings and penetrations through
floor/ceiling and rooficeiling assemblies. Inferior exit stair-
ways and ramps shall be enclosed in accordance with Section
1023.

 [BC 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

Shaft Wall Hourly Ratings:

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
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Shaft Wall Materials

SECTION 707

FIRE BARRIERS
707.2 Materials.
Fire barriers shall be of materials permitted by the building type of
construction.

 Wood-framed shaft walls permitted for any shaft walls in construction
types lll, IVand V



Shaft Wall Materials

Type lll Construction:
Any material permitted by code for all interior elements
Fire-retardant treated wood for exterior walls

Type IV Construction:
Heavy/mass timber members (or any wood wall min. 1 hr) for all interior elements
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

| Typem Type IV Type V

Interior Shaft Any code Heavy timber or any Any code
Walls permitted wood code permitted permitted wood
framing wood framing (min. 1 framing
hr rated required)
Exterior Shaft Fire-retardant Fire-retardant Any code
Walls treated wood treated wood or CLT permitted wood

framing



Shaft Wall Materials

Light Frame Wood Shaft Walls

* (Cost

e Construction Schedule

 Material Compatibility (movement &
lateral load resistance)



Shaft Wall Materials

Mass Timber Shaft Walls

Cost

Construction Schedule

Can double as architectural
feature

Successful fire tests for 2 Hr
mass timber shaft walls exist
(exposed and protected)

Photo: Lendlease



Continuity Provisions

SECTION 713
SHAFT ENCLOSURES
713.5 Continuity.
Shaft enclosures shall have continuity in accordance with 707.5 for fire barriers.

SECION 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



Continuity Provisions

How do we achieve these requirements?

Continuity: The general requirements in 707.5 were not written
with platform construction in mind . . . they were attempting to
preclude large open concealed spaces to provide a continuous
barrier between one portion of the building and another

Many jurisdictions have recognized that continuity of the fire
barrier’s fire protection can be maintained even if the wall
framing does not extend to the underside of the decking above

We'll cover some detailing options later...



Supporting Construction Provisions

IBC 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.

i.e. shaft walls that are not
continuous to lowest level

|

f Fire-rated wall

T T T

No less than
rating of wall above

/' Fire-rated wall




Joints in Shaft Walls

SECION 707
FIRE BARRIERS

707.5 Continuity.
Joints and voids at intersections shall comply with Sections 707.8 and 707.9.

707.8 Joints.

Joints made in or between fire barriers, and joints made at the intersection of fire barriers
with underside of a fire resistance-rated floor or roof sheathing, slab or deck above, and the
exterior vertical wall intersection shall comply with Section 715.

Does floor sheathing / a floor assembly intersecting a shaft wall constitute a joint? In wood-
frame construction, typically, no.



Penetrations 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.

SECION 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?

* Main Floor Joists to Shaft Wall Connection
e Stair framing to Shaft Wall Connection



Penetrations in Shaft Walls

SECTION 714
PENETRATIONS

714.3.1.1 Fire-resistance-rated assemblies.
Penetrations shall be installed as tested in an approved fire resistance rated assembly.

OR

714.3.1.2 Through-penetration firestop system.

Through penetrations shall be protected by an approved penetration firestop system
installed as tested in accordance with ASTM E814 or UL 1479, with a minimum positive
pressure differential of .01 inch of water and shall have an F rating of not less than the
required fire-resistance rating of the wall penetrated.




Penetrations in Shaft Walls

To some, a new way of thinking:
Many are familiar with firestopping for MEP, but not structure, especially wood structure



Penetrations in Shaft Walls



Shaft Walls that are also Exterior Walls



Shaft Walls that are also Exterior Walls
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Floor Diaphragm — -
Braces Wall Joint No Floor at Shaftto —
Brace Wall Joint
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Typical Exterior Wall Condition Exterior Wall That is Shaft Wall




Shaft Walls that are also Exterior Walls

Consider “Hinge” at wall
/_ plates for out-of-plane wind

& seismic loads due to lack

of adjacent floor:

e Span plates horizontally

Shaft wall —/\

Intermediate
Stair Landing
Framing




Shaft Walls that are also Exterior Walls

Shaft wall

Intermediate Stair
Landing Framing

Consider “Hinge” at wall

plates for out-of-plane wind

& seismic loads due to lack

of adjacent floor:

* Install additional member
(rim) to span horizontally



Stairway Shaft Enclosures & Framing

|
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Sta [ rway S h - 'Tiﬁer’i?)rvl\l.!;\nﬁa‘{e gevatilgr?sm e
Shifted Down to Intermediate
Landing Elevation

* Eliminates Hinge Effect
e _Avoids Interference with
Landing Windows

Intermediate Stair
Landing

When Stair Shaft Wall is Exterior Wall




Shaft Wall Assemblies

Assembly selection considerations

* Fire resistance rating requirement
(1 hr or 2 hr)

* Size and height of shaft

e Structural needs (gravity & lateral
loads)

* Acoustics

e Space available for wall (allowed
thickness)

S



Stair, Elevator & MEP Shafts

Main Differences & Unique Design Constraints
e Stair Shafts — Stair Framing

e Elevator Shafts — Rail supports

e MEP Shafts — Small Size



Shaft Wall Assemblies

1-Hour Double Wall
o [JL U341

1-Hour Wall with Shaftliner
e UL V455
o UL V433



Shaft Wall Assemblies

2-Hour Single wall
* UL U301
e ULU334

2-Hour Wall with Shaftli
e IBC 2012 Table 721.1(2) Item Number 14-1.5 our Tall with Shattiiner

e IBC 2012 Table 721.1(2) Item Number 15-1.16 * ULU336

o ULU3/3
2-Hour Double Wall e UL U375
o UL U342 o UL V455
« [JL U370 o UL V433

e GAWP 3820  GAASW 1000



Shaft Wall Assemblies W/Shaftliner

Source: Georgia Pacific

Source: UL U375



Shaft Wall Assemblies W/Shaftliner
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Shaft Wall Assemblies W/Shaftliner

Can also utilize wood framed shaft walls on 3
sides and CH studs with shaftliner on 4th side



Floor to Shaft Wall Detailing

FIRE SAFE SEALANT

—Shaftliner in H-
studs attached to
wall with clips

4" CH SHAFTWALL STUDS

o 21AVERS 4 TYPE X GWE.
MR IN BATHROOMS

— Floor side wall
provides typical
floor support

WO BASE BOARD. SEE FIN SCHED
FIRE SAFE SEALANT. EA SIDE

23, WALL TYPE - 23
2 HOUR RATED SHAFTWALL



Floor to Shaft Wall Detailing

Supporting Construction: In platform and semi-balloon frame construction, if
we have a 2 hour shaft wall and a 1 hour floor, how do we achieve this?

- If we are able to demonstrate the wall’s 2 hour continuity through the
floor depth, should not need to consider the floor “supporting construction”

[ 1 Hour Floor

2 Hour Wall—/




Calculated Fire Resistance of Wood

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




Floor to Shaft Wall Detailing

* Fire-resistance rating still

continues to the underside of
the deck

 Assumes a tested assembly to
the top of wall plate

 Above wall top plate, uses 703.3
allowance for fire-resistance
calculations per 722

e 722 allows NDS Chapter 16
methods for fire resistance
calculations for exposed wood

 The combustibility of the
material is not an issue; must
meet the fire rating requirement



Exterior Walls — Intersecting Floors

AWC'’s DCAS3 provides
floor to wall
intersection detailing
options

Addresses both
continuity provisions
and requirements for
FRT elements in
exterior wall plane




Floor to Shaft Wall Detailing



Floor to Shaft Wall Detailing



Floor to Shaft Wall Detailing

Perhaps most conservative
solution

Cost and schedule are
considerations

Some require that wall gypsum
be installed prior to hanger,
some allow post-install

Not uncommon in type Il floor
to exterior wall details — easy
extension to shaft walls

Several options on the market



Floor to Shaft Wall Detailing

Can be a challenge
structurally to make
fasteners work

Scheduling and sequencing
considerations

Allows use of standard face
mount hangers

A common situation at stair
shaft intermediate framing



Floor to Shaft Wall Detailing

Photo: Alex Schreyer



Stair Shafts

Shaft wall 7\

Intermediate
Stair Landing
Framing

Attach ledger to each
shaft wall stud with
fasteners designed to
account for gypsum




Stairway Shaft Enclosures & Framing



Stair Shafts

Wood blocking in wall
used to achieve 1 hour
of continuity

Alternatively — interrupt
both gypsum layers and
use 2 layers of blocking

in wall

Key to attach ledger to
studs, not blocking



Stair Shafts

Shaft wall 7\
B Intermediate Landing Beam
Extends into Shaft Wall -
Intermediate Oversize to Provide 2 Hour Fire
Stair Landing \ Protection Using Calculated
Framing ’ Char Rates

/ Rationale for detail approval:

e Membranes on both side of wall
provide fire resistance via their
approved assembly; at floor cavity

m beam oversized to provide 2 hour
char protection




Stair Shafts



Elevator Shafts



Elevator Shafts

RAIL BRACKET SUPPORTED DN (2> 2x12 LAMINATED
MEMBERS SUPPORTED AND FASTENED BETWEEN

2> 2x4 STUDS ON TO WHICH GYPSUM BOARDS ARE
ATTACHED,

x4 STUD

ex4 STUD

RAIL BRACKET

TYPICAL STUD AND DRY WALL
BOARD CONSTRUCTION




Elevator Shafts

Elevator hoist beam can
be wood

Material compatibility

Construction schedule
& sequencing

Consult elevator
manufacturer for
details, forces, location
information



MEP Shafts

Size of MEP shaft may
require a solution with
one or more sides being
shaftliner panels

Ability to get inside
shaft to finish gypsum
panels often the
controlling factor in wall
assembly selection



Shaft Wall Resource

Code provisions, detailing
options, project examples and
more for light-frame wood and
mass timber shaft walls

Free resource at woodworks.org



QUESTIONS?

This concludes The American Institute
of Architects Continuing Education
Systems Course

Marc Rivard, SE, PE

Marc.Rivard@woodworks.org

WoodWorks



