g WoodWorks’

WOOD PRODUCTS COUNCIL

Shaft Wall Solutions for
Wood-Frame Structures

Ricky MclLain, PE, SE
WoodWorks — Wood Products Council
Philadelphia Wood Design Symposium, September 19, 2019



“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
AlA members. Certificates of
Completion for both AIA members
and non-AlA members are available
upon request.

This course is registered with AlA 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.

\lll.'

‘\



Course Description

It is fairly common for light wood-frame commercial and multi-
family buildings to include another material for the shaft
construction. However, many designers and contractors have
come to realize that wood-frame shaft walls are a code-compliant
means of reducing cost and shortening construction schedule. In
this presentation, detailing for elevator, stair and mechanical
shafts will be reviewed along with relevant code provisions.
Discussion will focus on fire resistance-rated design parameters,
but will also include other architectural and structural
considerations related to shaft walls.



Learning Objectives

1.Review fire resistance-rated code provisions relevant to wood shaft
wall design.

2.Introduce shaft wall assembly types, evaluating their applicability
to elevator, stair and mechanical shafts.

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

4.Recognize structural design considerations for stair and elevator
shafts.



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

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.

More on the differences later...






Shaft Wall Materials

Light Frame Wood Shaft Walls

* Cost

* Construction Schedule

 Material Compatibility (movement &
lateral load resistance)




Shaft Wall Savings — Case Study

Switch to Wood Framed Shaft Walls Saves Project $176,000

Gala at Oakcrest, Euless, TX

4 Story, 135,000 sf multi-family building

2 Elevator Shafts, 3 Stair Shafts, all originally designed in masonry —
project was otherwise all wood framed

Initial estimates were total of $266,000 for all 5 shafts

Team switched to wood shafts, cut $176,000 from cost and at least 3
weeks from schedule

Source: Gardner Capital Construction, project General Contractor &
Developer



Shaft Wall Materials

Photo: Will Pryce




Shaft Wall Materials

Mass Timber Shaft Walls

Cost

Construction Schedule
Material Compatibility
(movement & lateral load
resistance)

Can double as architectural
feature

Similar to tilt up or continuous
wall applications

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

Photo: Lendlease



Redstone Arsenal CLT Shafts

e Shafts were 15 part of project
installed

* Each shaft wall panel was full

neight, 4 stories

* First shaft installed in 13 hours

e Last shaft installed in 7 hours

Photo: Lendlease .



Concord, MA Multi-Family CLT Shafts

Photos: Shawnlee Construction




Concord, MA Multi-Family CLT Shafts

e 3 story building

e Shaft Panels
installed in 3
hours

‘‘‘‘‘

Photo:.ShawnIee Cohétruction



Wall Definition

Materials

Continuity

Supporting Construction

Joints & Penetrations

Exterior Walls

Assemblies

Floor to Shaft Wall Intersections

Stair, Elevator & Mechanical Shafts — Differences
10. Non-Wood Shaft Walls
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Defining Shaft Wall Requirements

IBC defines 5 different types of fire-resistance rated walls:

e Light Frame Bearing Walls (IBC 704.4.1)
e Exterior Walls (IBC 705)
* Fire Walls (IBC 706)

* Fire Barriers (IBC 707)

* Fire Partitions (IBC 708)




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 rooffcething assemblies. Inferior exit stair-
ways and ramps shall be enclosed 1n accordance with Section
1023,

e |BC 713.2: Shaft Walls shall be constructed as Fire Barriers
 Many shaft wall provisions contained in IBC Section 707 —
Fire Barriers




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 Il IV and V

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



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

_ Type lli 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

Info on unique fire rating requirements of exterior shaft walls to
come in a bit...



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

L 16 in L 16 in L 16 in L
W [406 mm)] W [406 mm] W [406 mm] W

L 2

4 3/4 in
[121 mm




There is no restriction on combustible material within
shaft walls or fire barriers in Types lll, IV or V
construction.




New Building Types
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Tall Wood Shaft Enclosures

IV-A 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 NC or MT protected

layers 5/8” type X gyp | with 2 layers 5/8” NC or MT protected

with 1 layer 5/8” type X

: : (if 3 HR req’d) both type X gyp (IBC
Exit & Hoistway Enclosures sides 2021 602.4.2.6) | EYP (IBC 693'4'3'6) both
sides
both sides

Above 12 Stories or 180
ft: Noncombustible
shafts (IBC 2021 602.4)

E&H Enclosures FRR 2 HR (not less than FRR of floor assembly penetrated, IBC 713.4)




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?

FIGURE 1:

IBC Commentary Figure 707.5 -
Continuity of Fire Barriers

Floor or roof deck
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Continuity Provisions




Fire barriers, including shaft walls, must extend from
top of sheathing to underside of sheathing. Sheathing
does not obstruct continuity.




Supporting Construction Prov

isions

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

f Fire-rated wall

supported.

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

TIITIfrIIrrr e

L

No less than
rating of wall above

f Fire-rated wall




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 should not be
considered a supporting element.




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

Through Penetration Membrane Penetration

I

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

SECTION 714
PENETRATIONS

AR
X

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

Some firestopping systems
available as tested
configurations for wood
conditions

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



DH| ENGINEERING JUDGMENT FIRESTOP DETAIL

Penetrations in Shaft Walls
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Structural members are specifically called out as
allowable penetrants in shaft enclosures.




Shaft Walls that are also Exterior Walls

Stair and elevator shaft
enclosures are commonly
placed along the exterior of
the building

When a shaft wall also serves
as the exterior wall of a
building, unique provisions
exist




Shaft Walls that are also Exterior Walls

I H

713.6 Exterior walls.

Where exterior walls serve as a part of a required shaft enclosure, such walls
shall comply with the requirements of Section 705 for exterior walls and the
fire resistance-rated enclosure requirements shall not apply.

Exception: Exterior walls required to be fire-resistance rated in accordance
with Section 1021.2 for exterior egress balconies, Section 1023.7 for interior

exit stairways and ramps and Section 1027.6 for exterior exit stairways and
ramps.



Shaft Walls that are also Exterior Walls

Exterior bearing wall fire resistance rating per Table 601

FIRE-NESISTANCE MATING RECURIEMENTS F OF DU DING E1LENENTS (HOUIRS)

TABLE s01
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Shaft Walls that are also Exterior Walls

Exterior Walls (IBC 705):

 Materials as permitted for type of
construction (same as fire barrier) —
705.4

* Fire resistance only required from
inside if fire separation distance is >
10 ft — 705.5

* Possible to have exterior shaft wall
that does not require a fire
resistance rating




Shaft Walls that are also Exterior Walls

1023.7 Interior exit stairway and ramp exterior walls.

Exterior walls of the interior exit stairway or ramp shall comply with the
requirements of Section 705 for exterior walls. Where nonrated walls or
unprotected openings enclose the exterior of the stairway or ramps and the walls or
openings are exposed by other parts of the building at an angle of less than 180
degrees (3.14 rad), the building exterior walls within 10 feet (3048 mm) horizontally
of a nonrated wall or unprotected opening shall have a fire-resistance rating of not
less than 1 hour. Openings within such exterior walls shall be protected by opening
protectives having a fire protection rating of not less than 3 /4 hour. This
construction shall extend vertically from the ground to a point 10 feet (3048 mm)
above the topmost landing of the stairway or ramp, or to the roof line, whichever is
lower.




Shaft Walls that are also Exterior Walls

INTERIOR

Fire-resistance-rated
stair enclosure

Condition #1

EXTERIO \

I.II I
— Nonfire-resistance-rated —
walls or unprotected openings

Source: IBC Commentary Figure 1023.7(1)

Fire-resistance-
/7 rated wall with
h opening

-~  protectives
within

L 10'of stair




Shaft Walls that are also Exterior Walls

Structural Considerations




SPLICE EXTERIOR WALL STUDS AT STARWELLS AT STANDARD FLOOR ELEVATIONS.
Z2x6 PLATES SHALL BE OONTINUOUS FOR THE FULL LENGTH OF THE STAR
AND SHALL EXTEND 2'-0° BEYOND THE OPENING. CWERLAP PLATES
ARD NAIL TO EACH PLATE TO THE PLATE BELOW WITH (4) t0<

Wall Plates at Typical Floor
Elevation — Creates
Potential “Hinge”

Intermediate Stair
Landing

2410 LEDGER FASTED TD EACH
WALL STUD WITH (J) 164 MALS

'[ LLZ10 FACE MOUNT HAMGER |

N
When Stair Shaft Wall is Exterior Wall




Shaft Walls that are also Exterior Walls

Floor Diaphragm T —— -
Braces Wall Joint No Floor at Shaft to \ —
Brace Wall Joint |
S —
> ——
Gl —
Wind Loads on Wind Loads on
Exterior Wall Exterior Wall

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

/—Consider “Hinge” at wall
plates for out-of-plane wind
& seismic loads due to lack
of adjacent floor:

\L J/ + |Install additional member
(rim) to span horizontally

Shaft wall

Intermediate Stair
Landing Framing







Shaft Wall Assemblies

Assembly selection considerations

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

e Size and height of shaft

e Structural needs (gravity & lateral
loads)

* Acoustics

e Space available for wall (allowed
thickness)




Shaft Wall Assemblies

1-Hour Single Wall 1-Hour Double Wall
e UL U305 e UL U341
GA WP 3510
4 1-Hour Wall with Shaftliner
e UL U3 iy
e |BC 2012 Table 721102}, ltem 14-1.3
e UL V433

o DL L3332



Shaft Wall Assemblies

FIGURE 5: UL U334

EE v 406 mm]* (406 rom) ] (406 m)
2-Hour Single wall EE | o 0 — i
e UL U301 =
e UL U334
e IBC 2012 Table 721.1(2) Iltem Number 14-15 2-Hour Wall with Shaftliner
e IBC 2012 Table 721.1(2) Item Number 15-1.16 * ULLESG

« ULU373

2-Hour Double Wall e ULL3TS
e UL U342 . ULNAES
e UL U370 Wit =3
e GA WP 3820 B i




Shaft Wall Assemblies with Shaftliner

Shaftliner Unique Considerations

Common for “party walls” in
townhouse construction

Many tested assemblies available for
1 hr and 2 hr applications

May allow installation from one side
only — useful in small MEP shafts
where finishing from inside isn’t
possible

Some have height limitations, both
per story and overall system

Not structural, require back-up wood
wall

FIGURE &:

Crmcie: ClarkDostrichy




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:
 Supporting Construction
 Continuity and Hourly Ratings .
* Joints and Penetrations a »
* 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, providing rationale, other insight




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/




Floor to Shaft Wall Detailing

Concept of stacking different rated assemblies isn’t new

FIGURE 10: Floor-to-Shaft Wall Intersaction Detail
with Blocking Between Floor Joists
2 Hour CFS
Wall
Floor
_ sheathing
I.—
Rim joist ——_| |1 ', o '
M, /’I /
Blocking Wl
between 1 b
floor joists —————
2 Hour = *'->.h_<.,; Floor joist options:
Masonry Wall B Sold sawn
I s joists




Floor to Shaft Wall Detailing

FIGURE 10: Floor-to-Shaft Wall Intersection Detail | «  Fire-resistance rating still
i Eowsing Eaes FiouwoBe continues to the underside of
- the deck
 Assumes a tested assembly to
Floor the top of wall plate
'_-‘-t:;_—f:'i_ﬁthmg  Above wall top plate, uses 703.3
— ' allowance for fire-resistance

calculations per 722
e 722 allows NDS Chapter 16

Rim joist 4\

Blocking . .
between methods for fire resistance
floor joists T = - ] calculations for exposed wood
Floor joist options: o
- Solid sawn e The combustibility of the
*ITF_U?T*‘ material is not an issue; must
s l-joists

meet the fire rating requirement



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)

FIRE DESIGN
OF WOOD
MEMBERS

162 Design Procedures for Expose
 Wood Members

mt 150
163 Wood Comnections 151
Tabe 1610 Char Hates und CBar

- -]h-l_."lﬁl_h}l“___
Toble 1623 Adjustrmemt Fuctors for Fire Diskg—. 151




Calculated Fire Resistance of Wood

For solid sawn, glulam and SCL wood members,
nominal char rate = 1.5”/hr.

Lodd wond Cold veleied

Haaled sone

CEif Lirpimt C=ait livpar

e
B ¥

Figure 1-1 Reduction in member breadth and

depth over time, t Source: AWC’s TR 10



Calculated Fire Resistance of Wood

AWC’s DCA3 provides
floor to wall
intersection detailing
options

Although specific to
exterior wall to floor
conditions in type Il
construction, fire
continuity principles
can be applied

Design for

,
b,
|:|::.
i i,
] T

Code Acceptance |.[

Fire-Resistance-Rated Wood-Frame
Wall and Floor/Ceiling Assemblies

Building Cods Requirements

Fus dyupancies auch da slores, spaitments, offic-
en, and ithet comimerral and indwinal s, alieg
colen cyminmaonily requiig Peorpeiling and wall sasces-
bhes I be fimsoasaney raled in sccondance with
siaidard [we festn. This documeit o intcadad i aud in
th desipgn of vaihous wood-lrams walls anid o
fraitic lse'ceiling saembilios, whers voch diacmbilics
aiy fodquesed by coide 1y be Fire-rismEamgc-ralod

Dependmg on dhe applicetion. wall ssemblies
mmay netd ta e fireresstane craicd {or enpoaure from
cither cax mde or beth sides. Exienor walls are re:
gured 0 be rated for boih imberor sl exierior fire

Fug-resislanag-rabed wowsl-Sraess assgnshlion can he
Bl in 2 mumbsnt of sasrces. including B fmirenodioee-
af Bedldmy Coale AFC), Underwiiten Labosaiomes
(LILy Fire Resiidowoe Ddenciony, Bleick Toksg Sef-
wies” fhinedory of Lioeel Poroaficty, and the Chvpsum
Awocutions Far Rostaece . Degpes Mool (004
i), The Aswriwan Wioosd Councsll (AW aml fs
merbers b wslod & numbser o sosl-lame e
redisiance-raicd ssscmblicy lwee phoios) Descriptons
of sucoessfully desied lumbser wall sssemblics @ pre-
withed m Tabde | for one-dasur fire-rosstance-rated wall
amemblies and Table ) for swochour fec-oresistanoe-




Two-hour fire-resistance-rated axtenor wall

assembly, rated for exposure from intenor side

(and from exterior side as required by IBC 705.5)

FRTW wall framing (studs, plates, blocking, etc |

Untreated wood rim board, designed to suppon
full wall load {with a minimum thickness of 1'/"
o wall is required to be rated from exterior per
IBC T05.5)

Unireated wood blocking with minimum thickness
of 1%y" (Case A), 13" (Case B) or 1%" (Case C).
Blocking must be designed to support full wall
load if wall s required to be rated from exterior
per IBC 705.5.

FRTW wall framing (studs, plates, blocking, e1c.)

FRTW sheathing (as required) -

Exterior fire prolection (as required to achieve

fire-resistance rating per IBC T705.5)

Two-hour fire-resistance-rated exienion wall

assembly, raled for exposure from interior side

{and from exierior side as required by 1BC 705.5)

-—-.l
One-hour
Lintreated wood or otier fire-resistance-rated
_approved materialto figap .. . floor / ceiling assembly
wab (if used framing members and
{if I-jcests are ) Soioc .
."t )

L

"~ Cailing mambrane (as required for one-hour floor assembly )
« Case A Two layers of min %y Type X GWB or
equivalent (used in conjunction with min 1%/ blocking)
+ Case B: Two layers of min /3" Type X GWB or
equivalent (used in conjunction with min 13" blocking)
+ Case C: One layer of min %" Type X or Type C GWB
{used in conjunction with min 1%," blocking and min 1'/;"
2.5 pef (nominal) mineral wool batt msulation resting on

N

furring or resilient channels)

Figure 1A: Example detail for Type llI-A exterior wall-floor intersection with rim board and blocking




Two-hour fire-resstance-rated axtanor wall
assambly, rated for exposure from intenor side
(and from axtenor side as required by IBC 705.5)

Methodology:

o Case A: Minimum 1'/s-inch-thick inner rim board plus two layers of minimum /s in. Type X GWB in the
ceiling membrane provides 2 hours of protection to the outer rim board, based on the NDS-calculated ume for
the char depth to reach the inner rim board / outer rim board interface plus 40 minutes for each layer of /5 in.
Type X GWB (per IBC Table 722.6.2(1)).

o Case B: Minimum 1"/ -inch-thick inner nm board plus two layers of mimmum "z in. Type X GWB in the

i ceiling membrane provides 2 hours of protection to the outer im board. based on the NDS-calculated time for
the char depth to reach the inner rim board / outer nm board interface plus 25 minutes for each layer of '/; in.
Type X GWB (per IBC Table 722.6.2(1)).

e Case C: Minimum | */s-inch-thick inner rim board plus one layer of minimum */y in. Type X GWB in the ceil-
ing membrane plus minimum 1'/;-inch-thick. 2.5 pef (nominal) mineral wool batt insulation provides 2 hours
of protection to the outer im board, based on the NDS-calculated time for the char depth to reach the inner
rim board / outer rim board interface, plus 40 minutes for the */s in. Type X GWB (per IBC Table 722.6.2(1)).
plus 15 minutes for the mineral wool insulation.

The outer rim board must be designed to support the load from the wall above.

Fire-resistance for exposure from exterior side (where required per IBC Section 705.5): A combination of exterior fire
protection, FRTW sheathing, and mimimum 1"/ -inch-thick outer im board is used to provide two hours of

protection to the mnner rim board. Layers to the exterior of the outer rim board (e.g., extenior fire protection,
FRTW sheathing. etc.) must be sufficient to provide at least 80 minutes of protection to the ouler im beard. |+
The inner rim board must be designed to support the load from the wall above. "

PR E— [ = -

¥

Figure 1A: Example detail for Type lll-A exterior wall-floor intersection with rim board and blocking




Floor to Shaft Wall Detailing

FIGURE 11: Floor-to-Shaft Wall Intersection Detail
' with Gypsum Extending to Underside
of Sheathing between Trusses

(2) 2x flat blocking between trusses

Extend wall gypsum to underside
of sheathing between trusses

Floor sheathing

i
Specify truss web holdback to
allow gypsum installation




Floor to Shaft Wall Detailing

FIGURE 12: Floor-to-Shaft Wall Intersection Detail with
supporting Beam Just Inboard of Wall

Floor sheathing

Ledger for cailing attachment

o' el = Floor joist
i _| | |

/

. "
. '|a VT
W
s
f \ I_-'
_
™

g

|
i

\— Joist hanger

Floor beam




Floor to Shaft Wall Detailing

FIGURE 13: F'I_Imr-t-::-Sh&ft Wall Intersection Detail with
i angers Designed to Span Over Gypsum
Perhaps most conservative e g P i

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 [ L.

Floor sheathing

21/4"
Top flange joist hanger
{approved to span 2 layers GWB

G b

Right image credit: MiTek Builder Products




Floor to Shaft Wall Detailing

~—Shaftliner in H-
studs attached to
wall with clips

L L
S O e, s T
L s A °
~ A — Floor side wall
W AN D R P e
o o e provides typical
: floor support

5, WML )
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Floor to Shaft Wall Detailing

FIGLIRE 20 Bags Timbar Floar Framimg-Lo-5hals
Wiall Altachrmant
Gypsum =
wiallloard = Flooe
I H-1
| | l
e ] T i
' 1
R T e Ll et —
_E i__: il |!. | i
My tirmbeer _______,‘.- i _E ! |
shalt wall o | =8
i =
; = "t Lidgier foe
14 floor framiing

Photo: Alex Schreyer



Stair, Elevator & MEP Shafts

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

 Elevator Shafts — Rail supports

 MEP Shafts — Small Size

Install drywall, plywood, or other rigid
sheathing before building the soffit. \

HVAC duct = §
\~ X \\ / H

| @S N <)
. &
. . - T B

P . oF
f
%’f\\ \ /)

Plan view




Stair Shafts

L
I

Shaft wall —\

Intermediate
Stair Landing
Framing

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







Stair Shafts

HEURET8: Stair Framing Beam in Protect Pocket in Shaft Wall
Beam bears
directly on axially
loaded post
..-._FJ_.-"'::.-' :-
=] b
M ZA
i ._'__:'-" i
2-hr protection _.-d'-—-—'—':}r'fﬁ'{
provided all |17
around < =
beam i
via
blocking
P
L=
i P
= I, L, I'"‘.r
¥
S




Elevator Shafts

AN “\_//




Elevator Shafts
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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




Non-Wood Shaft Walls
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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

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

e Differential shrinkage between wood and masonry needs to be
considered

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



Masonry Shaft Walls

Table 12.2-1 Design Coefficients and Faclors for Selsmic Force-Resisting Systems

Struciural System Limitations

Including Struciural Haight, h,
() Limits"
ASCE T Soction
Where Detailing Response Deflection Setsmic Design Category
Roguiremaenis A Modification [ Overstrength  Amplification
Salsmic ForceResisting Sysiem Specified Coefficient. R* | Faclor, Ouf Factor, C4* B c D¢ E o
15. Light-frame (wood) walls sheathed with wood structural 14.5 o'z 3 4 NL NL 65 65 65
panels rated for shear resistance
144 5% 2% 160 160 100

16.
17.
I8.

Special reinforced masonry shear walls
Intermediate reinforced masonry shear walls 144

;
Orndinary reinforced masonry shear walls 144 215 2

Mass Matters:
8” CMU Wall, grout & reinforcing @ 48” o.c.: 44 psf
2x6 wood wall w/2-layers of 5/8” gypsum each side: 16 psf

NL NL

NL NL NP NP NP

NL 160 NP NP NP
Source: ASCE 7-10



Masonry Shaft Walls

PROVIDE GAP BETWEEN

WOOD FRAMING AND CMU

,,f”f____ WALL - WIDTH AS REQUIRED

// WOOD FLOOR SHEATHING
/ //'

CMU #r SEE ARCH
L
WALL \ ——"" TIFRAMING 4-
= SEE PLAN
VERT REINF +
GROUT, SEE
PLAN FOR SIZE —
& LOCATION
WOOD FLOOR FRAMING

(A



Masonry Shaft Walls




Resource for Material Movement 1 WoodWorks
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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

] WoodWorks

DDl PO O

shatt Wall Solutions
For Wood-Frame Buildings




QUESTIONS?

This concludes The American Institute
of Architects Continuing Education
Systems Course

Ricky MclLain, PE, SE
WoodWorks — Wood Products Council

Ricky.McLain@WoodWorks.org

(802)498-3310
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