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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 opemings 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



Interior Fire-Rated Walls: Differences

e Building Separation e Shafts; Occupancy e Dwelling Unit

e Openings are protected Separation Separation; Corridors
and limited e Openings are protected e Openings are protected

e Continuous from and limited e May terminate at a fire
foundation to/through e Continuous from floor rated floor/ceiling/roof
roof and exterior wall through concealed assembly

to/through exterior space at each level
wall

e Structural stability




Fire Barriers - IBC 707

Commonly used for:

»

»

»

»

»

»

»

Shaft enclosures

Interior exit stairway
Exit stairway enclosures
Exit passageways
Incidental uses
Separated occupancies

Fire Areas

FLOOR OR ROOF DECK

e F
‘-\\ ", I

FIRE-RESISTANCE-RATED
FLOOR/CEILING ASSEMBLY
OR ROOF/CEILING ASSEMBLY

— FIRE-RESISTANCE-RATED
FLOOR/CEILING ASSEMBLY

N r/

Fire Barrier Example

2018 IBC Code & Commentary



Fire Barriers - IBC 707

May be constructed with any materials permitted by the construction type

Fire Resistance Ratings:
» Shaft Enclosures: IBC 713.4

é i . )
» 2-hr when connecting 4 stories or more,

| 1-hr when connecting 3 stories or less

» Separated Occupancies: IBC Table 508.4
» Fire Areas: IBC Table 707.3.10



Shaft Wall Materials

Type lll 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 all interior elements
» Any wall with 1-hr min 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 Enclosures in Tall Timber

» When can shaft enclosures be MT?
» What FRR requirements exist?
» |If shaft enclosure is MT, is NC req’d?

Image: Generate Architecture and Technologies + MIT — John Klein



Shaft Enclosures in Tall Timber

Exit & Hoistway Enclosures

E&H Enclosures FRR

IV-B

IV-C

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)

NC or MT protected
with 2 layers 5/8”
type X gyp (IBC
2021 602.4.2.6)
both sides

NC or MT protected
with 1 layer 5/8” type X
gyp (IBC 602.4.3.6) both

sides

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




Shaft Enclosure Design in Tall Timber

Shaft Wall Requirements
in Tall Mass Timber Buildings
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Fire Barriers - IBC 707

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 through concealed space, such as the space above a suspended
ceiling

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. Hollow vertical spaces within a fire barrier shall be fireblocked in
accordance with Section 718.2 at every floor level.

Exceptions: for... walls separating incidental uses in buildings of Type 1IB, 1l1IB and
VB construction.

Other requirements for openings, penetrations, joints



Continuity Provisions

What do these continuity provisions look like?

Floor or roof deck

Monfire-resistance-rated
floor/ceiling assembly

"1l / Fire-resistance-rated
— floor/ceiling assembly

Fire-resistance-rated s
or roof/ceiling assembly

floor/ceiling assembly
Fire-resistance-rated
floor/ceiling assembly

Fire-resistance-rated
floor/ceiling assembly

I-l. vl I"J \['. ~T fj

I FIGURE 1: IBC Commentary Figure 707.5 — Continuity
of fire barriers



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/

Mass Timber Shaft Walls
in Mass Timber Buildings



Floor to Shaft Wall Detailing

Gypsum
wallboard

\ : Floor
(if required) ——| | L | /Taming

P

Mass timber | U
shaft wall ———

1

T~ Ledger for
floor framing




Floor to Shaft Wall Detailing

Shaft wall

assembly ey |

Mass timber
X / floor panel

i

\_"\

Photo: PES Structural Engineers

Steel ledger for floor
framing support




Floor to Shaft Wall Detailing

Gypsum
wallboard

; . Floor
(if required) ——| | aell / i

Mass timber et
shaft 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)

] Colcatingthe

} !f d Wood Members
T | and Assemblies
,' &, I Technical Report No. 10

\MEH ( AN
(‘OUMII




Calculated Fire Resistance of Wood

Assumptions:
» Nominal assumed char rate = 1.5”/hr.

» Uses ultimate strength for design check

Structurally spanning members: reduced
section checked for capacity vs. demand st Gokd wood

Hoated zomg d D Meated sone

Chisr layer Char layer

--—n—| ' : | |——h

Figure 1-1 Reduction in member breadth and
depth over time, t

Source: AWC’s TR 10



Shaftliner Systems in
Mass Timber Buildings



Shaftliner Systems - Support Details

Shaftwall

assembly —\

/— Mass timber floor panel

Shaftwall support angle

7

f_,,ﬂ— Glulam beam

e

g
11

67

Ciles  ZHR SHAFT WALL

ASSEMBLY TYP.

LEVEL
RE: BELEV e

|.———— PLATE STEEL

MOUNTED TO TOP
OF CLTTO
SUPPORT SHAFT
WALL ASEMBLY

CLT LOOR
ASSEMBLY

F=——— ZHR SHAFT WALL

ASSEMBLY TYP.



Shaftliner Systems - Support Details

Recall fire barrier continuity
definition:

_ Shaft wall
shall extend ... to the underside of  assembly —_|

the floor or roof sheathing, slab or

/!

Mass timber
floor panel

deck above and shall be securely

| = | —— | —— |

attached thereto

CLT is the “slab,” and it is not
disrupting the continuity of the
shaft wall.




Shaftliner Systems - Support Details

Mass timber Mass timber

Shaft wall floor panel Shaft wall floor panel
assembly —_ | assembly —__|

H g
2 Layers of 7 7
1/2" gypsum e e 1"+ e e
board ———_| = 4

| S A




Light Wood-Frame Shaft Walls
in Mass Timber Buildings



Floor to Shaft Wall Detailing

Shaft wall Mass timber Shaft wall Mass timber
assembly —-||| / floor panel assembly —| / floor panel
et T~
i T #
—— Rim joist —|| e e R e
Em—cﬂ‘::{/ -

=




Floor to Shaft Wall Detailing

Shaft wall Mass timber
assembly —_||| floor panel
[~
7
=

Rl e e el el s

Additional considerations: 5

» Adequate CLT bearing area

. Ledger for floor
» Ledger size for FRR panel support




Other Shaft Wall Materials
in Mass Timber Buildings
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Concrete Core Shearwalls




Future Potential Lateral System for Tall Wood

Mass Timber Rocking Shear Walls

— POST-TENSIONING ANCHORAGE

GRAVITY BEAM-TO-COLUMN PINNED GLULAM COLLAR
CONNECTION - ———— BEAM AND BOUNDING
| COLUMN CONNECTION
N AM f £
BolbRasto: i s CLT WaLL PANELS
U-SHAPED FLEXURAL PLATE — - —aff N | CLT FLOOR-TO-WALL
CLT FLOOR PANELS OVER — & : — CONNECTION
SALNAE S : : CLT SHEARWALL SPLICE
GLULAM COLLAR BEAMS - e B

TENSIONED THREAD BAR

ROCKING TOE DETAIL -

= CONCRETE BASE




Considerations for Lateral Systems

Prescriptive Code Compliance:
Concrete Shear Walls
Steel Braced Frames

CLT Shear Walls (65 ft max) < 2021 SDPWS, ASCE 7-22
CLT Rocking Walls

Minimum Design Loads and
Associlated Criteria for
Bulidings and Other Structures



Floor to Shaft Wall Detailing

Shaft wall
assembly —

]

_ Gap between CLT panel
and concrete shaftwall
for constructability and

o/

tolerance accommaodation

| B e, et

e
\\\— Mass timber
“\\ floor panel

e Mass timber ledger

Shaft wall
assembly —

~— Gap between CLT panel
and concrete shaftwall
for constructability and

tolerance accommodation

S Mass timber

floor panel
Steel ledger angle



Shrinkage & Movement ]

Resource

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

Ca I C u I a ti 0 n S a n d m O re fo r In wood-frame buildings of three or more stories,

cumulative shrinkage can be significant and have an
Q 0 = impact on the function and performance of finishes,
a C CO m m O d a tl n g d Iffe re n t I a I openings, machanicalfelectrical/plumbing {MEP} systems,
and structural connections. However, as more designers
. . look 10 woed-frame construction to improve the cost and
material movement in wood Sistatnailty ol ik mid rod paciacts; madef R toeimied
that accommodating wood shrinkage is actually very
straightforward.

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

releasa 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 wood stud or floor joist will shrink in its cross-
F re e re S O u rC e at wo 0 d wo r ks 0 rg sectioq qimension§ (width and depth|. Longitudinal shrinkage The Brookiyn Riverside
C is negligible, meaning the length of a stud or flocr joist will Jacksonvile, Flonda
essentially remain unchanged. In multi-story buildings, wooed Architect: Dwell Design Swdio
shrinkage is therefore concentrated at the wall plates, floor Stuctural Enginear: M2 Structursl 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 Ressdoneial

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 tha
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
Ba . @ e R g cell wall is sull saturated. it is said to be at its fiber saturation

www.woodworks.org/resources/accommodatin i e-in-multi-story-wood-frame-structures
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Thank You!

Anthony Harvey, PE
WoodWorks Regional Director | OH, IN, KY, MlI, IL, WI

Anthony.Harvey@woodworks.org
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