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LIGHT-FRAMED CONSTRUCTION

Presented by: Thomas Holman | DCI Engineers & Stefani Randall | LSW Architects

Disclaimer: This presentation was developed by a third party and is not
funded by WoodWorks or the Softwood Lumber Board.



“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
AlA 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.

Approved
Continuing
Education



Course Description

As architects design increasingly creative and complex commercial and multi-family light-frame
wood buildings, thorough coordination among the design team is critical. This presentation will
explore the importance of gravity and lateral force-resisting systems and thoughtful design
decisions that enhance structural performance and construction feasibility. A case study of a multi-
story light-frame wood project will illustrate key considerations in balancing architectural intent
with efficiencies in framing and unit layouts to achieve aesthetically appealing, code compliant,

cost-competitive projects.



Learning Objectives

1. Recognize the importance of gravity and lateral force-resisting systems in maintaining
structural stability and protecting occupant safety in wood-frame buildings.

2. ldentify common design challenges, such as floor and wall openings, irregular layouts,

discontinuous structural systems, and how they impact a building’s ability to resist lateral forces.

3. Explore how coordination and design decisions made early in the planning process can influence
structural performance, cost, and construction feasibility, and gain insights for creating

functional, aesthetically pleasing architectural layouts.

4. Examine a real-world case study to understand how architects and engineers collaborate to

overcome challenges while achieving project goals.



OVERVIEW

Efficient Framing System Selection
» General Framing Techniques
» Select General Assemblies

» Roof

» Floor

» Corridor

» Walls
» Efficient Framing Layout

» Unit layouts

» Stacking lateral

» Stacking gravity
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+ Engage contractor / framer early to get
project specific feedback.

» Leverage relationships with trade partners.

ALIGNED

EFFICIENT MULTI-STORY LIGHT-FRAMED CONSTRUCTION




FRAMING CONSIDERATIONS

Joist Selection
» Alignment of wall studs vs floor joists
» Space of MEP in walls
» Level of coordination during construction
Joist Spacing
» 16" 0.C. vs 24" O.C.
» Number of joists required
» Joists depth / width
» Required sheathing
» Consider duct sizing
Raised heel roof trusses
» Trusses vs joists
» Loading on walls
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FRAMING CONSIDERATIONS

Wall Framing - Studs:

» Exterior wall stud spacing
» 16" 0.C. vs 24" O.C.
» Alignment with joists
» Siding attachment requirements
» Bearing stud sizing

» Corner studs
» California corner
» Shear wall locations
» Sheathing and siding attachments
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FRAMING CONSIDERATIONS

Wall Framing - Headers:

» Heading sizing
» Full width of wall vs single ply
» Directly above opening vs tight to top plate
» Door / window alignment
» Loading on wall
» Wall insulation needs

» Rim Joist header
» Do walls include rim joist? (Type lll v Type V)
» Rim joist sizing
» Joist hangers
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EARLY COORDINATION WITH ARCHITECT AND STRUCTURAL

g (I T L i i
ale | {1 Short span (party wall to party wall)
[: =1 ‘: | X il ——T1 - No sprinklers
N "J_' 4ol e ﬁ + Added cost of sloped rigid insulation
| 4 - [1¥  « Limits exterior bearing walls for Type IlI-A
'p=i=—d  « Shallower
=2 g Long span (corridor wall to exterior)
I B » Slope trusses and eliminate rigid insulation
— { + Sprinkle confined space which can
O I drive heel heights
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FLOOR ASSEMBLY | JOIST SELECTION

+ Solid sawn * I-Joist |
» Lowest cost » Longer spans than solid sawn
» Limited on spans » 16-18" max to be economical. 9 1/2" or
» Greater potential for shrinkage 117/8" is most common

» Most common in NW

 Pre-fab press plate trusses

» Deeper than I-joist. 14"-18" CLOOR
mip. depth. Overall building : 3: ASSEMBLY
height can be a challenge —— PERFORMANCE
» Can long span Ol - ==, J CRITERIA
» Limited suppllers L Ay ST e e Get on the “same

certain regions page” as the owner
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FLOOR ASSEMBLY | FRAMING DIRECTION

 Short span (party wall to party wall)
» Shorter floor to floor heights
» Utilize party walls and interior walls already present
» Exterior walls non-bearing for Type IlI-A

 Long span (corridor to exterior)
» Greater joist depth
» Less dead load on transverse shear walls so potentially larger footings
» Not utilizing interior walls so many times less efficient

« Coordinate fire rating / assembly with either
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FLOOR ASSEMBLY SINGLE LAYER GWB VS

TWO LAYER I-JOIST ASSEMBLY

OYPILM UNDERLAYMENT
ACOUSTICAL UNDE RLAYMENT

1 HOUR FIRE RATED ASSENSLY TAG PLYWOOD SHEATHING

TAFLOCR JOxST

e
L
cree

1V MN MMERM WOOL
NSULATION

— REALENT CHANNEL @ 16° OC

1HILAYER TYPE “C* GyPSuM
WALLBOAND TYRICAL

1 ".FLOOR/CEILING ASSEMBLY 1

SCALE 112°» 10

Resilient channels

Floor sheathing

Gypsum
wallboard

Insulation

1 x4 Wood / -joists
furring sinps

R PIRE RATED ASSEMAL Y
OVPSOA UNDETLAYUPNT
TAFLOOR BT
TAG PLYWOOD SHEATHNG

AGOUBTICAL UNCE R AYWENTS T
B INSTALLED UNDER ALL
. RESILENT TAF FLOORNG

> T
TSR — L L] F
A
¥
A
N

A
o~ .~

~

SOUND NSULATION
2 LAYERS GYPSUM WALLROARD
TCAL
REGILIENT CrHANNE
6 FLOORJ/CEILING ASSEMBLY 7 - ALTERNATE #6

SCALE TV Yo

Resilient channels
Floor sheathing

Gypsum

o 2 b wallboard
= |.'b(‘u~ ayer
>
. ’/ Gypsym
/_,../"/ wollboard
! (lace layer

Insulahion

lonsts

EFFICIENT MULTI-STORY LIGHT-FRAMED CONSTRUCTION




FLOOR ASSEMBLY | CORRIDOR FRAMING
) R
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FLOOR / CEILING ASSEMBLY 2 | CORRIDOR
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CLASH DETECTION EXAMPLE IN FIRE CORRIDORS
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WALL ASSEMBLIES

* Understand wall assemblies relating to fire rating and stc rating
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WALL ASSEMBLIES ‘ 2X6 Stacked Framed
Party - Interior Bearing Wall
* Double
- Staggered studs on single
plate
: 2X4 Framed Interior
Interior

. If too tall - recommend Bearing Wall Stud Packs

changing from 2x4 to 2x6

Plumbing
« 2x8 or fur out
i o uE i Staggered Stud
Exterior N L ‘;;s:; on Single Plate

« Parallel framing for Type Ill -A
to make non-bearing
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PLUMBING WALLS

 Considerations
« Hold Down Coordination
* Desired Corridor and Demising Wall Assemblies

EFFICIENT MULTI-STORY LIGHT-FRAMED CONSTRUCTION




EXTERIOR WALL FRAMING

2018 IBC 2021 IBC

TABLE 601
FIRE-RESISTANCE RATING REQUIREMENTS FOR BUILDING ELEMENTS (HOURS)

TYPEI TYPEN  TYPEW TYPEIWV TYPEV
BUILDING FLEMENT N T —— + T —
A B A | B|A|B A B C HT A B
4 4 4 —
frame’ (see n 202) e |avf e |0 1®|of 3 |22|20| T o
.
Bearing walls
Exterlor © 3 2 1 0 2 |2 3 2|2 2 1 0
ntenor 3* ” 1 0 1 0 3 2|2 1T 1 0
Nonbearing walls and partitions S b | 7 O 5 5
Exterior —>» See Table ;
" . See
onbearing walls and partiions & o o ) & p . Caction ) o
nterior ©
Hoor cons n and assocated = |
‘k"‘l(ﬁn.anIHrW\ assocated 2 2 0 : ol 2 2|2 °r 1 0
{see S¢ 02)
Vl-’cov construction and associated da Tii [ " . o
" IVAA B L 1 0 D |1 1 HT 0
{see 202) "
TABLE 602
FIRE-RESISTANCE RATING REQUIREMENTS FOR EXTERIOR WALLS BASED ON FIRE SEPARATION DISTANCE* * *
FIRE SEPARATION DISTANCE = OCCUPANCY OCCUPANCY

TYPE OF CONSTRUCTION | OCCUPANCY GROUP H*

o — e - No change 1 {0) requirements

= ’ " in table, only numbering
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EXTERIOR WALL FRAMING o -

o FRT PLYWOOD
> | RIS RO ST | " t
602.3 Type lll Lo DR | == ERT
| . TREATED
s T g LUMBER
Type Il construction is that type of construction in which
the exterior walls are of noncombustible materials and the NON
Ry o . : . TREATED
interior building elements are of any material permitted by this | LUMBER
code. Fire-retardant-treated wood framing and sheathing P
complying with Section 2303.2 shall be permitted il
within exterior wall assemblies of a 2-hour rating or less. \CODE FLOOR-CEILING RATING - LEVEL 3 THRU T
) ’z_—:“'_:u','?.?.‘u
705.5 Fire-Resistance Ratings e e ALT: EXTERIOR
GYPSUM
Exterior walls shall be fire-resistance rated in accordance pe SHEATHING
with Tables 601 and 602 and this section. The required fire- = ——

FRT
TREATED
LUMBER

‘ NON
TREATED
‘ LUMBER

resistance rating of exterior walls with a fire separation
distance of greater than 10 feet (3048 mm) shall be rated
for exposure to fire from the inside. The required fire-
resistance rating of exterior walls with a fire separation
distance of less than or equal to 10 feet (3048 mm) shall be
rated for exposure to fire from both sides.

3

2 . CODE FLOOR-CEILING RATING - LEVEL 3 THRU 7
WAL revy
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EXTERIOR WALL FRAMING

[P92-6-§ [P2-4-S}

Design No. V314
October 12, 2021 At an Opien. preture ireated fop retardant Wood S rominal 1 5
Bearieng Wall Rating - 1 Mr Rating Lapord 16 Fire on Exterior Face (e Mam B oot e

Boaring Wald Batiag 2 Hs Rating Exposed 10 Fire on Irterics face
Finiun Rating — 42 min (Exposed 10 Fire om laterioe Face)

Londed Per 2012 NS Sepphement. ASD Method. Wk Braced Mid-Height

(@i® | e | FiE

1 Framing Membary® — Pess. e beaned fre ptardat Wood St oS " OC sftecsvey Sre smonped P E ROR

8 -117/8"

FATED FROM NTERIOR, 0 MR RATED

2 ¥ PROPRTARY PTFRT PLYWOOD
SHEATHING & NOT USED. CONTRACTOR TO
SUBMET SOMLAK ASSEVILY THAT MEE TS bock
RATING AND STC RATING

Indicates sech products shall bear the UL or cUL Cortification Mark for jurisdictions smplaying the UL or cUL Cortification ;zww:.rg::.rgi'\‘;:::{;;z’;x:n:x iy
(3esh o8 Camada). resgwstivedy. SBENAL HEETS Fo 3 W
‘ ‘ FIE THEATED WOOD FRAMING SHALL BE
- ‘ PERMITTED WITHIN EXTERICR WALL ASSEVELIES
D 9 e v . 2 x o ol OF 2 MR OR LESS PER 1BC YPE I8
! 1 { 5
(WY 0L i
v - -
. ocC L) .
0
- T T T sl St m PLYWOK0 SEATMING T NOT LISED. CORTRACTOR 50 SUSMET MMILAR ASSEME. Y THAT
' ST EEss R VELTS FRRE RATINO MO $TC RATING
A i LYy i ) : aberor Focinga — /oy erter - | Uy the Auttoe
e S PUpTp—— manAcTurery missenon wr viox hacnags oy

FIRE RATED LISTING FOR TYPICAL EXTERIOR BEARING WALL - 2
1 HR FROM INTERIOR, 0 HR FROM EXTERIOR

SCALE 1w v
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LOAD BEARING EXTERIOR WALL ASSEMBLY |
ENGINEERING JUDGEMENT

JTULA bly Design No. V314

Proposed Extorior Wall A bly

Extorior Siding

Exterior Facings

Exterior Facings

Building Unit

Pressure treated fire-retardant plywood, installed
vertcally

One layer of 58" Type X glass faced exterior
Gypsum wallboard

Insulation

Faced or unfaced glass fiber batis 34" nominal 0.8
pcd friction fit within the cavity between stud, plates,
and cross bracing

Faced or unfaced Glass fiber batts, 3-1/2°
nominal 0.8 pcf filed cavity between siud, plates,
and cross bracing.

Joints and
Fastener Heads

Gypsum board joints covered with tape and joint
compound, nail heads covered with joint compound

Gypsum board joins covered with tape and joint
compound

Wood Studs

Pressuro-troated, firg-rotardant wood |
studs, nominal 2 inch by 4 inch spaced 16
inches o.c. effectively fire stopped

Pressure treated nominal 2° x 47
treated lumber framing space 16° on center

Gypsum

Nominal 5/8 inch thick, 4 foot wide, two (2) layers
appled vertically

Two (2) layers 5/8° GWE on the intenor side of
the assembly (4" wide apphed vertically)

Fire-Resistance
Rating

2-Hour

2-Hour (minimum)

Table 1: Comparison between UL V314 and the

Proposed Assembly

Proposed load
bearing
exterior wall
assemblies on
Levels 3-7,

o 1 ‘

* Exterior Siding

* One layer of 5/8° Type X glass
faced exterior gypsum wallboard

* Faced or unfaced Glass fiber
batts, 3-1/2" nominal 0.8 pcf filled
cavity between stud, plates, and
cross bracing.

« Gypsum board joins covered with
tape and joint compound.

* Pressure treated nominal 2° x 4”

treated lumber

framing space 16" on center

o Two (2) layers 5/8° GWB on the
interior side of the assembly (4'
wide applied vertically).

Figure 2: Proposed Load Boaring Exterior Wall Assemblies on Levels 3-7.
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EFFICIENT FRAMING LAYOUT | UNIT LAYOUTS

- Early coordination with architect and structural
* Provide architect with max typical joist spans (example below)

JOIST COMPARISON
SHEAT JOIST[SHEATHING
JOIST JOIST | HING FLOOR ASSEMBLY
JOIST | GRAD | JOIST| SPACIN | THICK| PERFORMANCE |LL DEFLECTION| RELATIVE COST
DEPTH| E |SPAN| G NESS RATING RATIO INDEX
9-1/2"| 145 [13-0"| 16" OC | 3/4" 6.8 /912 1.00
9-1/2"| 145 |13'-0"| 24" OC | 3/4" 4.9 /641 0.79
9-1/2"| 145 |13-0"| 24" OC | 7/8" 5.2 /670 093
9-1/2"| 145 |13-0"| 24" OC |1-1/8" 5.4 /700 1.07
11-7/8"| 145 15-6"| 16" OC 3/4" 5.7 1/914 104
11-7/8"| 145 |15'-6"| 24" OC | 3/4" 3.5 /642 0.83
11-7/8"| 145 |15-6"| 24" OC | 7/8" 3.8 /668 0.96
11-7/8"| 145 |15-6"| 24" OC |1-1/8" 4.1 L/696 110
11-7/8"| 165 |15-6"| 24" OC |1-1/8" 5.7 /900 124 *165 HIGHER JOIST GRADE SHOWN FOR COMPARISION TO ACHIEVE SAME RATING AS 16"0C
11-7/8"| 190 |15-6"| 24" OC |1-1/8" 7.0 /1115 137 *|90 HIGHER JOIST GRADE SHOWN FOR COMPARISION TO ACHIEVE RATING OF AT LEAST 6

- If units are non-stacking, then module party walls to stack
* Get units to stack
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NON-STACKING UNITS ALIGNMENT

| KN
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LEVEL 3UNIT AND  LEVEL 4 UNIT SPANNING
CORRIDOR OVER CORRIDOR
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EFFICIENT FRAMING LAYOUT | STACKING LATERAL

- Stack the lateral system >
* Provide architect early lateral layouts
* Provide minimum shear wall lengths &
« Maximize interior shear walls
* Preferably no plumbing walls
Y B ]
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EFFICIENT FRAMING LAYOUT | STACKING GRAVITY
AT EE T

j STACK THE GRAVITY SYSTEM

wl Sy I = Non-stacking areas

Lt T [H= - Shift walls parallel to framing to
T i B = 5 minimize transfer beams

Beams s B
- Provide options for cost / benefit analysis e *— PTIONZ | &

e %

EFFICIENT MULTI-STORY LIGHT-FRAMED CONSTRUCTION




e — =

e

T
o ¥y
’\ "

s : Al - - b LR 240  ad)
4, ( ut . ':_/‘ T\ Y’
. Y ) \ ) \ “\“ \
! ~ . : e i —— .= i i\ \ :
[ T I\ \
‘n | ’ I\ (% \\
= | \
t ; \ ARy

For more information, please contact

Thomas Holman, e, st
DCI Engineers
E | tholman@dci-engineers.com
P|208.820.3806

Stefani Randall, AIA, NCARB
LSW Architects
E | srandall@lsw-architects.com
P|360.694.8571

This concludes The American Institute of Architects Continuing Education Systems Course.



