Is Wood-Frame Modular the Future of
Multi-family Construction?

Modular Wood-Frame for Multi-Family: Design, Details
& Why it Makes Sense

Presented by Matthew Laase, AIA, NCARB

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-AlA 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 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 addressed at the conclusion of this
presentation.



Course Description

Modular construction is touted as an opportunity to combat rising interest rates and construction
prices through greater efficiency, address skilled labor shortages, and reduce jobsite waste.
However, some architects and engineers are hesitant to embrace the modular approach because
they don’t want their designs to be compromised, and they don’t think it has the flexibility or
functionality to execute certain project typologies. Presented by modular design experts from the
west coast, this workshop will take a close look at modular wood-frame multi-family projects in
particular. First, a Seattle-based architect will examine unique design considerations, detailing and
sourcing techniques, and review the advantages and challenges of the design/delivery process. A
California-based building enclosure consultant will then offer insights on the building enclosure
functions of heat, air, and moisture control in wood-frame buildings, and apply these concepts to
the realities of modular construction. Lastly, a structural engineer will focus on unique structural
design considerations and constraints associated with modular projects, including load transfer,
interfacing with manufacturers, construction sequence coordination, and third-party structural

inspections.



Learning Objectives

Highlight potential benefits associated with the use of modular
construction in multi-family buildings.

Discuss unique design considerations for modular projects including room
layouts, spans, fire-resistance and acoustic performance.

Determine how building enclosure functions, including heat, air and
moisture control, differ for modular vs. traditional wood-frame projects.

Explore the potential for the increased use of modular approaches in
wood-frame construction.
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Modular Building Basics

Q Kit of Parts

Q Pre-Approved Boxes

Q Pre-Approved Connection Details




Can Modular Save Me Money? %

Where Can Modular Add
Value to My Project?

Decrease project schedule
Faster time to dry-in
Controlled labor costs
Inherent sustainability

Repeatable quality

Set day is awesome!



Design Timeline .

6 MONTHS 12 MONTHS 18 MONTHS

A Modular A Integrated Design A Traditional
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Standard Construction
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Modular Construction 06
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Modular Challenges
& Opportunities
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Modular Design:

Pain Points & Learning Curve

I: % In-unit matelines

': Connection detail coordination
Coordinated inspections/reviews
l: Multi-story MEP Shafts
‘% MEP coordination

Non-jurisdiction permit timelines
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Modular Design:
Opportunities & Improvements

% Coordinated reviews

-unit matelines

= Eliminate in

= No MEP shafts

1w Simple structural system

% Bad weather set

% More factory work

% More off-site construction

@ Coordinated inspections
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AHJ Coordination

“Who gave you the “ok” to cover?”

Clear delineation of jurisdiction

Special inspections vs. the city
Failed inspections & revisions take time

The inspections that the municipality
wants to see may not even be in their
system to call for




Construction Coordination 1

What are the gaps we aren’t seeing ?

Standard closure details
Inspector education
Municipal Coordination

Contractor scope of work




Sustainability

Is Built in the Factory

Disruptive strategies are needed to meet the 2030
building challenge of 100% net zero buildings

Factory built construction emits 43%
less carbon than site built

Typically 10% of construction materials can end up waste,
modular factories can achieve less than 2%

Passive house level envelope for a 4-8% increase
Single source of procurement for specified materials

Skilled labor trades can be cross-trained in many
construction fields with experience in manufacturing and
even robotics!
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Product Design Benefits




Preset design prices
More focus on amenities

Design test redesign

Unique product repetitive parts




Modular
Builder

Jurisdiction Design Team







Design Concept: Structural o
Drag Struts — Collectors — Saw Boxes

Corridors act as drag struts, precast stair
towers as shear columns

No vertical wood shear walls
No vertical tie rods
Simple exterior sheathing connection

Smaller boxes eliminate need for
panelized inside & outside corners




Design Concept: Architectural
Flexible Unit Configurations

Assembling the kit of parts . ‘ ‘
Mixing unit configurations
Flexibility in design

Consistency during the set
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Design Concept: MEP

Unstacking the Units

Chases no shafts along hallways

A unit mix that is free from
vertical stacking requirements

Align MEP services vertically

And horizontally
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Modular Design:

It’s in the Details é G P {: &

How do the site trades coordinate and
interact during the set?

Set sequence plan :
Draft stop planning o

Inspections and AHJ coordination S
Detailed set coordination planning ‘i;- H

Staging site location

How many crane picks?

Stacking order, boom lock?

Bl l I.:I' E 'l 5 :I' | 11 1A I-.?
1y LEVEL 3 FLOGR PLAN - DRAFT STOP PLAS
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Modular Design: #
It’s in the Details

SUMCTHON WALL SHEATHIMNG,

[ i STOP TTOM Yo"
Adding the element of time to your MODULE PER STRUCTURAL i M Assemmiyren
d t . I LINE OF 1 HE FIRE RESIETAMCE :" ':“y-.- APPROVED L& PLAMS TYP
etalls RATING BETWEEN SUITES, TYP. o] | e
.'.",:_\_-u:-' gy
Defining the scope of work for each o e =
APPROVED LA! PLANS TYF, R
component o s
2x10 SHEAR PLATE OVER o . e d "':'-.-".""-t':':':"l'-h
FAGTORY CURBS, GW 4 ROWS 2 ey e s t;.;_f;;‘;;-_;;:ﬁ
. . . 12" MALS AT & O/C, PS-SI 3,V T
Any inspections required, by who and R e | . e
? 2%4 CURB BEARING PLATE. e 3 o
when? 224 CURD BEARIIG PLATE, SR,
VT, WRAP EPOM OVER IN
FACTORY, PSP
JUNCTION WALL SHEATHING, e ) | e e
EXTEND TO TOP OF CURB :f _:t{ :{,!-, i | 1 ;: j;.ﬁ-;;-:- R
i ST PR
MODULE CEILING FRAMING PER ——_'—;-'{-,»i;i:I.i.i;-‘Li:i.i g | 8 -:2.13:1.-'.&:1*3;1:1}.
e i S o o (M & B R SR
PS-P| PLANT SUPPLIED - PLANT INSTALLED 31| 1F
PS-S PLANT SUPPLIED - SITE INSTALLED 3 DOUBLE WALL TOP
SS-PI SITE SUPPLIED - PLANT INSTALLED LINE OF 1 HR FIRE RESISTANGE ) PLATE
S-Sl SITE SUPPLIED - SITE INSTALLED RATING BETWEEN SUITES, TYP. s = B PLYWOOD CRUSH
cs-sl CLIENT SUPPLIED - SITE INSTALLED PLATE AT TOP OF WALL
CS-PI CLIENT SUPPLIED - PLANT INSTALLED MODULE JUNCTION BETWEEN STORIES
cs-Cl CLIENT SUPPLIED - CLIENT INSTALLED 4 e
PLANT =  METRIC MODULAR
SITE = GENERAL CONTRACTOR
CLIENT= NEXGEN HOUSING




Modular Design:

It’s in the Details

A~ PLUMBING THROUGH FLDOR,
FACTORY INSTALL T-¥ &
EXTENSION THRU SUBFLOOR
TERMINATE +18 AF.F., AND FIRE
CAULK PENETRATIONS PER UL
LISTING (SEE CHART), SITE GC
TO COMPLETE VERTICAL
SECTION TO CEILING IN MODULE
BELOW

Adding the element of time to your
details

Defining the scope of work for each
component

FACTORY INSTALLED PIPE IN
FLOOR, CAW INSTALLED T-¥

— FITTING
PLYWOOD SHIPPING COVER, PS-P1,
GC TO REMOVE BEFORE SETTING
NEXT MODULE ON TOP

" i "H —— X PLATE AND SHIMS WITH CONT,
BEAD OF FIRE CAULK PER 1'A8.15
55-51

Any inspections required, by who and
when?

l——— ABS DWW PIPING, SITE INSTALL
SECTION TO CONNECT UPPER &
LOWER FLOOR, PS-5I

FACTORY INSTALL 2X2 MAILERS TO
4 SIDES FOR SITE INSTALLATION OF
GWB, PS-FI

3——— &8 TYPE C GWE, FIRE CALLK
EDGES, SITE INSTALLED, PS-51

SITE INSTALLED SERVICE CAVITY
WALL CLOSURE, P5-31, INSTALL
BEAD OF FIRE CAULKING TD 2xX2
INTERIOR FRAME & PLUSH WALL
PLUG INTO CAULKING TO
ENSURE CONTINUDUS SEAL

FIRST LAYER GYP. PS-PI ON
PLUG WALL 2ND FINISH LAYER
55-51 CONT TO CORRIDOR
FRAMING ABOVE

HILTI CF 634 FIRESTOPPING
COLLAR, SITE INSTALLED PER UL
SYSTEM (SEE CHART), P5-51

ABS PIPE (DWV), P5-51

PS-PI PLANT SUPPLIED - PLANT INSTALLED
Ps-Si PLANT SUPPLIED - SITE INSTALLED
S8-Pl SITE SUPPLIED - PLANT INSTALLED
58-Sl SITE SUPPLIED - SITE INSTALLED
Cs-5l CLIENT SUPPLIED - SITE INSTALLED
C5-PI CLIENT SUPPLIED - PLANT INSTALLED
C5-Cl CLIENT SUPPLIED - CLIENT INSTALLED

PLANT = METRIC MODULAR
SITE = GENERAL CONTRACTOR
CLIENT = NEXGEN HOUSING

RATED UTILITY CONNECTON BTWN FLOORS

e

1
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Modular Design: Il P e 25
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It’s in the Details - e B |
Corridors do all the hard work spnpes e il === 7 T R B
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MEP coordination has to be done to BIM | EEEEEE H E
400 level =N b
. =N HE
Balance factory work vs. site work =N
. . =N
Pay attention to fire membrane =B O - - N
. . - o =l
continuity =N H B
Make your details inspectable = =
= - i bl L. 4 I =
PS-PI PLANT SUPPLIED - PLANT INSTALLED |
Ps-Si PLANT SUPPLIED - SITE INSTALLED
S5-PI SITE SUPPLIED - PLANT INSTALLED |
58-Sl SITE SUPPLIED - SITE INSTALLED
Cs-5l CLIENT SUPPLIED - SITE INSTALLED
C5-PI CLIENT SUPPLIED - PLANT INSTALLED
CS5-Cl CLIENT SUPPLIED - CLIENT INSTALLED
PLANT = METRIC MODULAR
SITE = GENERAL CONTRACTOR
CLIENT = NEXGEN HOUSING







What’s Next?

Creating the Recipe Book
For Modular Construction




Future Proof 29

Climate change will have the largest
Impact on the built environment
In the next decade

Architecture 2030 Challenge and
Net zero buildings

Municipal coordination and outreach
Building inspector training
Skilled labor training in factory setting

Policy advocacy




Partnering >0
For the Future

Continued investment into product

Validation of concept through apartment
development projects

Iterative improvement through
ROI data

Future opportunities via licensing
arrangements
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Sharing the Knowledge of Investment
Open Source for the Design Community

“It’s not what you know that matters, it’s what

You do when you don’t know.” -Unknown =
- "‘“ d\si‘\-\\
' ftware cx,,
Industry knowledge shared for Architects, W iso|ht '“‘\t&"\\@\\
app)

Engineers & Owners / ° .
) JooPY ications idedy

P PENM

Diagrams, details and instructions for
designing modular

Made available for everyone to help
ensure success

Advocating for the use of modular



> Questions?

This concludes The American Institute of Architects
Continuing Education Systems Course

Presented by Matthew Laase, AIA, NCARB
Jackson | Main Architecture
Matt.Laase@JacksonMain.com



http://JacksonMain.com



