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Types of 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.



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.

» IBC 713.2: Shaft Walls shall be constructed as Fire Barriers
» Many shaft wall provisions contained in IBC Section 707: Fire Barriers



Shaft Wall Hourly Rating

Section 713: Shaft Enclosures

/13.4: 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

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 Ill, IV-HT and V

» FRT wood-framed shaft walls may be used for non-bearing shaft walls in
construction types | and Il (pending AHJ interpretation)



Continuity Provisions

Section 713: Shaft Enclosures
/13.5 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?

Floor or roof deck
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I FIGURE 1: IBC Commentary Figure 707.5 — Continuity
of fire barriers



Fire Barriers - IBC 707

Common Detailing Method: Fire Barrier & membrane extend S Photo: WoodWorks
to underside of floor deck above



Fire Barriers - IBC 707
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The continuity of the fire barrier’s fire protection can be 4
maintained even if the wall framing does not extend to the /
. . Photo: WoodWorks
underside of the decking above




Penetrations in Shaft Walls

Section 713: Shaft Enclosures
/13.8 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
/07.7 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
» Stair framing to shaft wall connection

Credit: WoodWorks



Penetrations in Shaft Walls

Through Penetration Membrane Penetration
Section 714: Penetrations
714.3.1.1 Fire-resistance-rated assemblies. JRR
Penetrations shall be installed as tested in an e
approved fire resistance rated assembly. g

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
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Penetrations in Shaft Walls

Stair landing beam shaft wall structural penetration
prior to firestop system installation

Credit: WoodWorks

»

»

Some firestopping systems available
as tested configurations for wood
conditions

Most manufacturers can provide
engineering judgement details,
certification statements for this
condition



Stair, Elevator & MEP Shafts

Main Differences & Unique Design Constraints:
» Stair Shafts — Stair Framing

» Elevator Shafts — Rail supports

» MEP Shafts — Small Size

Install drywall, plywood, or other rigid

sheathing before building the soffit. —-\ &
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Plan view . Credit: WoodWorks




Stair Shafts

Shaft wall —/\

Intermediate
Stair Landing
Framing

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

Credit: WoodWorks



Credit: WoodWorks



Stair Shafts

Shaft wall ™\

Intermediate
Stair Landing
Framing

Intermediate Landing Beam
Extends into Shaft Wall —
Oversize to Provide 2 Hour Fire
Protection Using Calculated
Char Rates

» Membranes on both side of
wall provide fire resistance via
their approved assembly

» At floor cavity beam oversized
to provide 2-hr char protection



Stair Shafts

Beam bears
directly on axially
loaded post

2-hr protection _.
provided all
around

beam
wvia
blocking

\

FIGURE 17: Stair framing beam in protected pocket in Credit: WoodWorks
the shaft wall




oodWorks

’
=
M pm
.w‘%
y,'A |

Elevator Shafts




Elevator Shafts
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(2) 2 X 12'S LAMINATED, SUPPORTED

AND FASTENED BETWEEN (2) 2 X 4'S
BEHIND GYPSUM 20ARD, IN (2) PLACES

AS SHOWN, FOR SUPFORTING RAIL .

BRACKETS

Credit: Concord Elevators



Elevator Shafts

Credit: Concord Elevators
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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

Credit: WoodWorks
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Floor to Shaft Wall Detailing

After shaft wall assembly is selected, need to consider how it will interface
with floors and roof it intersects

Some key considerations are:

»

»

»

»

»

»

Project Support Team

Supporting Construction
Continuity and Hourly Ratings

Joints and Penetrations

Depends on floor joist/truss type used, bearing condition

No tested intersections exist; discuss desired detail and rationale with
building official

The following are just a few options - Contact local WoodWorks
Regional Director for regional preferences, rationale, insight


https://www.woodworks.org/project-assistance/

Light Wood-Frame Shaft Walls
in Light Wood-Frame Buildings



Floor to Shaft Wall Detailing

Common Details

Platform Framing Semi-Balloon Framing



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”

f 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)

AMERICAN
WOOD
COUNCI




Floor to Shaft Wall Detailing

» Fire-resistance rating continues to
the underside of the deck

Floor » Assumes a tested assembly to the
sheathing
/ top of wall plate

Rim joist —— » Above wall top plate, uses 703.3
\ . .
I allowance for fire-resistance
Blocking .
between gl calculations per 722
floor joists
—_|| ™ Floor joist options: » 722 allows NDS Chapter 16
'%D“d sawn methods for fire resistance
« Trusses ]
« oists calculations for exposed wood
FIGURE 11: Floor-to-shaft wall intersection with blocking » Combustibility of the material is

between floor joists not an issue; must meet the fire

rating requirement



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 lll floor to
exterior wall details — easy
extension to shaft walls

Several options on the market

Floor sheathing

Top flange joist hanger
== {approved to span 2 layers GWB

21/4% ..
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FIGURE 14: Floor-to-shaft wall intersection with

hangers designed to span over gypsum
Credit {image on the right): MiTek Builder Products



Shaftliner Systems in
Light Wood-Frame Buildings



Floor to Shaft Wall Detailing

J/ﬂ Floor . .
(= /;E'"b'y _—Shaftliner in H-
- studs attached to

(= wall with clips

Shaftwall assembly
with shaftliner panel—\x ﬁ
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Mass Timber Shafts in
Light Wood-Frame Buildings



Floor to Shaft Wall Detailing

Shaft wall
assembly—\\
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Floor to Shaft Wall Detailing
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Floor to Shaft Wall Detailing

Shaft wall
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Other Shaft Wall Materials in
Light Wood-Frame Buildings



Masonry Shaft Walls

Mixing masonry shaft walls with wood floor framing can create several
Issues:

»

»

»

»

»

Masonry shaft walls often become part of building’s lateral force
resisting system

This increases seismic forces and adds mass

Difference in stiffness between wood & masonry shear walls may need
to be considered

Differential shrinkage between wood and masonry needs to be
considered

Best practices include seismically isolating masonry shaft walls, only tie
wood floor to masonry shaft if/where required (i.e., at door threshold)



Shrinkage & Movement Lt

Resource

Accommodating Shrinkage In
Multi-Story Wood-Frame Structures
Code provisions, detailing options, B

Ca I C u I at i O n S a n d m O re fo r In wooed-frame buildings of three or more stones,

cumulative shrinkage can be significant and have an
impact on the function and performance of finishes,

a C C O m m O d at i n g d iffe re n ti a I openings, meachanical/electrical/plumbing {MEP] systems,

and structural connections. However, as more designers

. . look 10 woed-frame construction to improve the cost and

m a te rl a I m Ove m e n t | n WO O d sustainability of their mid-rise projects, many have learned
that accommodating woed shrinkage is actually very
straightforward.

St r u Ct u re S Wood is hygroscopic, meaning it has the ability to absorb and

release moisture. As this occurs, it also has the potential to
change dimensionally. Knowing how and where wood shrinks
and swells helps designers detail their buildings to minimize
related effects.

Wood shrinkage occurs perpendicular to grain, meaning that -
a solid sawn woaod stud or floor joist will shrink in its cross-
F re e re s O u r‘c e a t wo O d WO r ks O rg sectioq qimension§ (width and depth|. Longitudinal shrinkage The Brookiyn Riverside
S is negligible, meaning the length of a stud or flocr joist will Jacksonvile, Flonda
essentially remain unchanged. In multi-story buildings, wood Architect: Dwell Design Swdio
shrinkage is therefore concentrated at the wall plates, floor Stuctural Enginear: M2 Structural Englneering
and roof joists, and rim boards. Depending on the materials
and details used at floor-to-wall and roof-to-wall intersections,
shrinkage in light-frame wood construction can range from
0.05 inches to 0.5 inches per level.

Fhosa: Folack Shones, Matny Resdoneial

a longitudinal cell in the wood. Water can be free water

This publication will describe procedures for estimating stored in the straw cavity or bound water absorbed by the
wood shrinkage and provide detailing options that minimize straw walls. At high moisture contents, water axists in both
its effects on building performance. locations. As the wood dries, the free water is released from

the cell cavities before the bound water is released from
the call walls. When wood has no free water and yet the
Bac o @ i Mo g cell wall is sull saturated. it is said to be at its fiber saturation

www.woodworks.org/resources/accommodatin i i i -wood-frame-structures



https://www.woodworks.org/resources/accommodating-shrinkage-in-multi-story-wood-frame-structures/

Thank You!

Jason Bahr, PE
WoodWorks Regional Director | KS, AR, MO, OK, IA, MN

Jason.Bahr@woodworks.org



Copyright Materials

This presentation is protected by US
and International Copyright laws.
Reproduction, distribution, display and use of
the presentation without written permission
of the speaker is prohibited.

© The Wood Products Council 2022

Funding provided in part by the Softwood Lumber Board

Disclaimer: The information in this presentation, including, without limitation, references to information contained in other
publications or made available by other sources (collectively “information”) should not be used or relied upon for any
application without competent professional examination and verification of its accuracy, suitability, code compliance and
applicability by a licensed engineer, architect or other professional. Neither the Wood Products Council nor its employees,
consultants, nor any other individuals or entities who contributed to the information make any warranty, representative or
guarantee, expressed or implied, that the information is suitable for any general or particular use, that it is compliant with
applicable law, codes or ordinances, or that it is free from infringement of any patent(s), nor do they assume any legal liability
or responsibility for the use, application of and/or reference to the information. Anyone making use of the information in any
manner assumes all liability arising from such use.
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