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Getting great design by 
thinking inside the box.

Modular 
Architecture

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



About Lowney ArchitectureAbout Lowney Architecture

Offices in  
California + Hawaii

20 Years in
Business

50 Person
Collective 
Team

Grocery 
Hospitality 

Industrial  
Mixed-use  

Multifamily 
Restaurant 

Retail

45+
Firmwide + 
Project Awards



Modular ExpertiseModular Expertise

50
completed or 
active modular 
projects

1st
modular project 
for The Moxy in 
the US

5,300+
modular units  
and keys designed2013

First modular  
project completed

20+
Modular topics 
presented across 
the country



Learning Objectives

1

2

3

4

How to assess which projects How to assess which projects 
are the best fit for modular.are the best fit for modular.

Understand the unique design Understand the unique design 
hurdles and opportunities when hurdles and opportunities when 
designing modular.designing modular.

Identify modular specific Identify modular specific 
details compared to traditional details compared to traditional 
construction.construction.

Key Lessons learned for the next Key Lessons learned for the next 
project. project. 



Applying known principals, within constraints.

VOLUMETRIC MODULAR
(Wood)

URBAN + SEMI- URBAN SITES
(not rural areas)

MULTI-STORY BUILDINGS 
(10+ units, not ADUs)

“Thinking Inside the Box”“Thinking Inside the Box”
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UNIT TYPE A3
(1-BD)

Truckee Artist
Lofts

Author

Downtown Truckee
Investors, LP

09/18/19

3/8" = 1'-0"1 UNIT TYPE A3 - FLOOR PLAN

3/8" = 1'-0"2 UNIT TYPE A3 - RCP

1/2" = 1'-0"9 BATHROOM ELEVATION - B
1/2" = 1'-0"10 BATHROOM ELEVATION - A

1/2" = 1'-0"7 BATHROOM ELEVATION - D
1/2" = 1'-0"8 BATHROOM ELEVATION - C

CASEWORK SCHEDULE UNIT A3

Mark Comments Finish

CABINET BASE (REMOVABLE) - BATHROOM SINK PLAM-1
CB_DR-1 CABINET BASE - DRAWER BANK - TYPE #1 PLAM-1
CB_DR-1 CABINET BASE - DRAWER BANK - TYPE #1 PLAM-1
CB_KS-1 CABINET BASE (REMOVABLE) - KITCHEN SINK PLAM-1
CB_SR-1 CABINET BASE - SINGLE - RIGHT HANDED - TYPE #1
CB_SR-1 CABINET BASE - SINGLE - LEFT HANDED - TYPE #1 PLAM-1
CU_MW-1 CABINET UPPER - PAIR - MICROWAVE - TYPE #1 PLAM-2
CU_PR-1 CABINET UPPER - PAIR - TYPE #1
CU_PR-1 CABINET UPPER - PAIR - TYPE #1 PLAM-2
CU_PR-1 CABINET UPPER - PAIR - TYPE #1 PLAM-2
CU_SL-1 CABINET UPPER - SINGLE - RIGHT HANDED - TYPE #1 PLAM-2
CU_SL-1 CABINET UPPER - SINGLE - LEFT HANDED - TYPE #1 PLAM-2

1/2" = 1'-0"6 UNIT A3 KITCHEN ELEVATION

11 3100.03 COOKTOP AND RANGE
11 3100.04 COMBINATION MICROWAVE & RANGE HOOD VENT
11 3100.05 DISHWASHER
12 3530.03 WALL CABINET - SEE CODE LEGEND FOR CONFIGURATION. PROVIDE

BLOCKING IN WALL
12 3530.05 WALL CABINET ABOVE MICROWAVE - SEE CODE LEGEND FOR

CONFIGURATION. PROVIDE BLOCKING IN WALL
23 3300.01 EXHAUST (SHOWN DASHED) BEHIND CABINET FACE. CABINET FACE

RECESSED, SET AT EXHAUST DUCT - S.M.D.

1/2" = 1'-0"3 UNIT TYPE A3 - FLOOR PLAN - Callout 1

# DATE ISSUES & REVISIONS BY
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3/8" = 1'-0"1 UNIT TYPE C2 - FLOOR PLAN
3/8" = 1'-0"2 UNIT TYPE C2 - RCP
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CABINET BASE (REMOVABLE) - KITCHEN SINK
CABINET BASE - DRAWER BANK - TYPE #1
CABINET UPPER - SINGLE - RIGHT HANDED - TYPE #1
CABINET UPPER - SINGLE - RIGHT HANDED - TYPE #1
CABINET UPPER - PAIR - MICROWAVE - TYPE #1
CABINET UPPER - SINGLE - RIGHT HANDED - TYPE #1 PLAM-1
CABINET UPPER - SINGLE - RIGHT HANDED - TYPE #1 PLAM-1
CABINET BASE (REMOVABLE) - BATHROOM SINK PLAM-1
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CABINET UPPER - SINGLE - RIGHT HANDED - TYPE #1 PLAM-2

CU_PR-1 CABINET UPPER - PAIR - TYPE #1
CU_PR-1 CABINET UPPER - PAIR - TYPE #1
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CABINET BASE (REMOVABLE) - BATHROOM SINK PLAM-1
CABINET BASE (REMOVABLE) - BATHROOM SINK PLAM-1

CB_DR-1 CABINET BASE - DRAWER BANK - TYPE #1
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Applying known principles, within constraints.

What Projects are Best for Modular?What Projects are Best for Modular?

1 2 3PROJECT SITE PROJECT PROGRAM PROJECT TEAM
•• Geography + Lot TypeGeography + Lot Type

(corner lot, through lots)(corner lot, through lots)

•• TopographyTopography

•• Zoning EnvelopeZoning Envelope

•• LogisticsLogistics
(crane accessibility, trucking(crane accessibility, trucking
accessibility, staging proximity)accessibility, staging proximity)

•• Unit standardizationUnit standardization

•• Smaller unitsSmaller units

•• Floor plate repetitionFloor plate repetition

•• Experienced designers, contractors,Experienced designers, contractors,
subcontractorssubcontractors

•• Ability to make up front, earlyAbility to make up front, early
decision makingdecision making

•• Factory capability and limitationsFactory capability and limitations

•• Project fundingProject funding



Moxy Downtown Oakland
Oakland, CA   |   173 keys

AWARDS
2022 US WoodWorks Wood Design Awards

2022 Modular Building Institute, Permanent Modular Hospitality Project 
2021 AIA East Bay Nominee - Mixed Use + Commercial Project 



Why was this a good contender for Modular? 
Moxy Downtown OaklandMoxy Downtown Oakland

PROJECT SITE PROJECT PROGRAM PROJECT TEAM
•• Corner lotCorner lot
•• Crane AccessibilityCrane Accessibility
•• Trucking AccessibilityTrucking Accessibility
•• Staging ProximityStaging Proximity

•• 150 King Rooms150 King Rooms
•• Brand standards allows for it toBrand standards allows for it to

be more like a “product”be more like a “product”
•• First floor site built podium forFirst floor site built podium for

amenity spaceamenity space

•• Marriott is a proponent for modular.Marriott is a proponent for modular.
•• Lowney has modular designLowney has modular design

experience.experience.
•• Front end decision making is easyFront end decision making is easy

due to brand standards.due to brand standards.



A

C

B

LOT A: THROUGH LOTS
Interior lots with two street frontagesInterior lots with two street frontages
Lot Width: Minimum = 78’  :  Ideal = 88’Lot Width: Minimum = 78’  :  Ideal = 88’
Lot Depth: Minimum = 185’  :  Ideal = +200’Lot Depth: Minimum = 185’  :  Ideal = +200’

LOT B: CORNER LOTS
Corner lots with two street frontagesCorner lots with two street frontages
Lot Width: Minimum = 185’  :  Ideal = +200’Lot Width: Minimum = 185’  :  Ideal = +200’
Lot Depth: Minimum = 78’  :  Ideal = +175’Lot Depth: Minimum = 78’  :  Ideal = +175’

LOT C: BLOCK LONG LOTS
Block long lots with three street frontagesBlock long lots with three street frontages
Lot Width: Minimum = 200’  :  Ideal = +250’Lot Width: Minimum = 200’  :  Ideal = +250’
Lot Depth: Minimum = 78’  :  Ideal = +181’Lot Depth: Minimum = 78’  :  Ideal = +181’

Ideal SitesIdeal Sites
Lot Configurations
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Front Loaded Decision MakingFront Loaded Decision Making

•• A defined design ahead ofA defined design ahead of
construction is necessary soconstruction is necessary so
production can be secured.production can be secured.
Because most hoteliers haveBecause most hoteliers have
established design guidelinesestablished design guidelines
and a product standard, thisand a product standard, this
often works well.often works well.

•• Since hotels are large, well-Since hotels are large, well-
known brands, off-site modularknown brands, off-site modular
construction helps with rollingconstruction helps with rolling
out a brand standard.out a brand standard.

Design Changes Via Phase



Hotel ModuleHotel Module
Pair of Rooms



Parallel process (2 separate projects coming together as one) vs serial process.Parallel process (2 separate projects coming together as one) vs serial process.

M O D U L A R  C O N S T R U C T I O N  S C H E D U L E

S I T E - B U I L T  S C H E D U L E

Design 
Engineer

Design 
Engineer

Permits + 
Approvals

Permits + 
Approvals

Site Development + 
Foundations

Site Development + 
Foundations

Lobby and Site 
Completion

Building Construction 
at the Factory

Review  
Mock-up

Simultaneous Site Development and  Simultaneous Site Development and  
Building Construction at the Plant has  Building Construction at the Plant has  
buildings open 20%-40% sooner!buildings open 20%-40% sooner!

Module hoisting 
Lobby and Site 

completion
Early Opening, 

Additional Revenue

Building Construction 
at the Site

Review  
Mock-up

Permits +  
Approvals

Project ProcessProject Process
Modular vs Site-Built



At the Site...At the Site...
Foundations, Site Prep



...while At the Factory....while At the Factory.
Hotel Keys



Design Objective
Bring a well known Marriott brand to market quick in a Bring a well known Marriott brand to market quick in a 
developing neighborhood within the City of Oakland. developing neighborhood within the City of Oakland. 
Maximize unit count yielding 160+ keys. Maximize unit count yielding 160+ keys. 

Technical Challenges
•• Box size vs. factory standardBox size vs. factory standard
•• ProcurementProcurement
•• StagingStaging
•• ParapetsParapets
•• Coordination between design team and factoryCoordination between design team and factory

Outcomes + Solutions

Lessons Learned

•• Factory willing to do smaller boxesFactory willing to do smaller boxes
•• Some materials installed in fieldSome materials installed in field
•• Staging locations at Port of OaklandStaging locations at Port of Oakland
•• Parapets made in factory, shipped as flat packs to siteParapets made in factory, shipped as flat packs to site
•• Some site work in ADA unitsSome site work in ADA units

•• Use Revit/Navisworks to integrate all points of viewUse Revit/Navisworks to integrate all points of view
•• Procurement needs to be way ahead of the curveProcurement needs to be way ahead of the curve
•• The shorter the distance from site to staging, the lessThe shorter the distance from site to staging, the less

the coststhe costs



Applying known principals, within constraints.

What are the Design Challenges + Opportunities?What are the Design Challenges + Opportunities?

1 2 3A LARGE FLAT BOX ZONING + PLANNING MAXIMIZING DENSITY

Modular buildings are Modular buildings are 
typically flat for economy typically flat for economy 
and ease of detailing.and ease of detailing.

The form-based Zoning The form-based Zoning 
code required a well-code required a well-
articulated exterior of articulated exterior of 
superior design quality. superior design quality. 

For the project to pencil, the For the project to pencil, the 
developer needed to create developer needed to create 
a dense building on the site a dense building on the site 
and to deliver it as quickly and to deliver it as quickly 
as possible.as possible.



Mayfair Station
El Cerrito, CA   |   223 units







How Did We Address Design Concerns

Mayfair StationMayfair Station

NON-STACKING FACADE TWO STORY PODIUM SINGLE-LOADED CORRIDOR
Utilizes angles non-repeating Utilizes angles non-repeating 
exterior wallexterior wall

Two story open portal for Two story open portal for 
amenity space required careful amenity space required careful 
intermingling of site built and intermingling of site built and 
modular construction.modular construction.

An “in-between” site in terms of An “in-between” site in terms of 
ideal dimensions, but single-loaded ideal dimensions, but single-loaded 
corridor fit nicely in particular site corridor fit nicely in particular site 
consideration - minimizing the consideration - minimizing the 
acoustic impact of adjoining BART lineacoustic impact of adjoining BART line



Façade Articulation

P L A N S E C T I O N





Two-Story Open Portal



Single-Loaded Corridor 



Design Objective
Maximize density. Avoid a large flat looking building. UtilizeMaximize density. Avoid a large flat looking building. Utilize
design elements which open the project to the public and design elements which open the project to the public and 
tie the building to it’s surroundings. tie the building to it’s surroundings. 

Technical Challenges
•• Facade articulation disrupted the typical shear path,Facade articulation disrupted the typical shear path,

so alternate load paths had to be found inside theso alternate load paths had to be found inside the
building. Additional detailing for tops and bottoms ofbuilding. Additional detailing for tops and bottoms of
projecting walls.projecting walls.

•• The two-story portal required special structural analysisThe two-story portal required special structural analysis
and additional cost to carry the load of the modulesand additional cost to carry the load of the modules
above. Acoustic intensity of adjoining BART line.above. Acoustic intensity of adjoining BART line.

Lessons Learned
•• Early work with structural engineer is key to success.Early work with structural engineer is key to success.
•• It is possible to do unconventional modular facadesIt is possible to do unconventional modular facades

with the following caveats: close coordination withwith the following caveats: close coordination with
the factory (and early buy in to concept); structuralthe factory (and early buy in to concept); structural
considerations; and additional expense.considerations; and additional expense.



Applying known principals, within constraints.

Modular Details vs. Traditional ConstructionModular Details vs. Traditional Construction

1 2 3TALLER BUILDINGS WIDTH + LENGTH OF 
UNITS / BOXES

UTILITIES TO CORRIDOR

Each volumetric box comes 
with both a ceiling and a 
floor, adding an average 
of 10” to the floor to floor 
height.

Shipment constraints limit 
box widths to 14’-6” x 72’-0” 
before a highway escort is 
required ($$) 

Since plumbing and electrical 
are installed in the factory, 
connections should be brought 
to the corridors so the units/
rooms can remain pristine 
during on-site construction.



Jefferson Elementary School District Workforce Housing
Daly City, CA   |   56 units

AWARDS
2021 Peninsula Clean Energy All-Electric Leader Award – Innovative Commercial



Taller BuildingsTaller Buildings
Zoning

Modular buildings 1’ taller per floor



LEGEND 

□ 1 BEDROOM

□ 2 BEDROOM

3 BEDROOM

01 CIRCULATION

COMMUNITY 

0 OPEN SPACE

□ OPEN SPACE#2

□ PLAZA



Box + Unit SizesBox + Unit Sizes
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SHEET NOTES

1

KEY NOTES

TOT LOT, SLD

1. ROOFING MATERIAL TO BE WHITE

TPO UON

2. EACH RESIDENTIAL UNIT SHOULD

HAVE A PORTABLE FIRE

EXTINGUISHER UNDER THE KITCHEN

SINK.

2 COMMUNITY KITCHEN

3 LIGHT POST, SEE LIGHTING PLAN

4 DOWNSPOUT

5 GUTTER

6
DOWNSPOUT HEAD &

OVERFLOW SCUPPER

7 STORE FRONT WINDOW SYSTEM

8 GRAVEL STOP

9 FOLDABLE GLASS WALL

10 LIVING ROOF

11 DIRECTIONAL SIGN

WALL MOUNTED FIRE

EXTINGUISHER.12

DRAWN BY:
PROJECT NUMBER:

SHEET TITLE:

SHEET NUMBER

ALL DRAWINGS AND WRITTEN MATERIAL APPEARING HEREIN CONSTITUTE

ORIGINAL AND UNPUBLISHED WORK OF THE ARCHITECT AND MAY NOT BE

DUPLICATED, USED OR DISCLOSED WITHOUT WRITTEN CONSENT OF THE

ARCHITECT

N

PROJECT
NORTH

TRUE
NORTH

N

SHEET ISSUE DATE:

OWNER
JEFFERSON ELEMENTARY SD

101 Lincoln Ave
Daly City, CA 94015

Phone: 650.991.1000

ARCHITECT
LOWNEY ARCHITECTURE

360 17th Street, Suite 200

Oakland, CA 94612

Phone: 510.836.5400

CIVIL ENGINEERING
BKF ENGINEERS
255 Shoreline Drive, Suite 200 

Redwood City, CA 94065

Phone: 650.482.6427

STRUCTURAL

MEP
FARD ENGINEERS, INC.

309 Lennon Lane, Suite 200

Walnut Creek, CA 94598

Phone: 925.932.5505

LANDSCAPE ARCHITECT

DCI ENGINEERS
135 Main Street

San Francisco, CA 94105

Phone: 415.638.8913

STAMP

NOT FOR
CONSTRUCTION

LOWNEY ARCHITECTURE

360 17th Street, Suite 200

Oakland, CA 94612

Phone: 510.836.5400

9/
22

/2
02

0 
10

:3
1:

35
 P

M

A2.2

19-001

SECOND FLOOR
PLAN

FACULTY + STAFF
HOUSING

SDLP

05/22/20

MP BROWN ELEMENTARY SCHOOL

305 EASTMOOR AVE, DALY CITY

JESD

3/32" = 1'-0"1 LEVEL 2

0
20'10'

# DATE ISSUES & REVISIONS BY

11/15/19 INITIAL PLANNING

SUBMITTAL

PS

1 01/13/202
0

Plan Check Comments -

#1

DP

2/14/2020 BRIDGING SET DP

9/18/2020 3RD PLANNING

SUBMITTAL

•• In many jurisdictions, there are limits on the size ofIn many jurisdictions, there are limits on the size of
load that can be shipped on highways/freewaysload that can be shipped on highways/freeways
without a special escort.without a special escort.

•• The heavier the box, the larger the crane.The heavier the box, the larger the crane.

•• For single-loaded conditions, it is more costFor single-loaded conditions, it is more cost
effective to build both boxes together, then ‘sawbox’ effective to build both boxes together, then ‘sawbox’ 
them in the field.them in the field.

•• An experienced contractor or set crew canAn experienced contractor or set crew can
significantly reduce the time it takes to stack thesignificantly reduce the time it takes to stack the
building.building.

•• For larger units, several boxes can be joinedFor larger units, several boxes can be joined
together.together.



Utilities to CorridorUtilities to Corridor
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FLOOR PLAN SHEET
NOTES

KEY NOTES

1. SEE DBE DRAWINGS FOR
ROOFING, WATERPROOFING, AND
EXTERIOR FINISH DETAILING

2. ALL DIMENSIONS TO FACE OF
FRAMING UNLESS OTHERWISE
NOTED.

3. EXTERIOR WALL DIMENSIONS TO 
FACE OF PLYWOOD.

4. UNIT DOORS TO INCLUDE AN
UNLIGHTED UNIT ADDRESS ON A
2" X 6" X 1/4" ACRYLIC SIGN

4 DOWNSPOUT

5 ACOUSTICAL FURRING WALL -
KEYNOTE NOT IN USE

6
DOWNSPOUT HEAD & OVERFLOW
SCUPPER - KEYNOTE NOT IN USE

IDF CLOSET10

ELECTRICAL METER CLOSET11

9 FIRE SPRINKLER SHAFT, SEE FA
SHEETS

12 CANE RAIL, SEE DETAIL 10/G005

7 BIKE RACK SLD

1 FACTORY PROVIDED, SITE-
INSTALLED CLOSURE PANEL

8 PLUMBING SHAFT, SPD

3 ELASTOMERIC TRAFFIC COATING

2 ELECTRIC SHAFT, SED
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•• Connections outside the unit minimize damage toConnections outside the unit minimize damage to
the interiors during construction.the interiors during construction.

•• Utility connections come up through the podiumUtility connections come up through the podium
or slab and run vertically, either in a chase or in aor slab and run vertically, either in a chase or in a
wall.wall.





Design Objective
Create a safe community housing development for Create a safe community housing development for 
Jefferson Elementary School District’s workforce. Optimize Jefferson Elementary School District’s workforce. Optimize 
housing / unit type to meet demographic and bring to housing / unit type to meet demographic and bring to 
market as quickly as possible. Incorporate a design that market as quickly as possible. Incorporate a design that 
fits well within Daly City and the surrounding single-familyfits well within Daly City and the surrounding single-family
neighborhood.neighborhood.

Technical Challenges
•• Design-build process, as proscribed by State law,Design-build process, as proscribed by State law,

versus the typical design-bid-build process.versus the typical design-bid-build process.
•• Back-to-back units require extra planning to daylightBack-to-back units require extra planning to daylight

utilities.utilities.

Lessons Learned
•• Don’t leave all the design to the material choicesDon’t leave all the design to the material choices

because when materials get VE’d, articulation can helpbecause when materials get VE’d, articulation can help
save the day.save the day.

•• A General Contractor with modular experience is theA General Contractor with modular experience is the
highest priority in the contractor selection process.highest priority in the contractor selection process.



Lessons Learned

It doesn’t have to look modular.

Speed to dry-in

Rational plans are the order of the day

Identical units are your friend

Get your factory involved early

Know your boxes--what they can do and what they Know your boxes--what they can do and what they 
can’t docan’t do

In locations where the building season is short, modular In locations where the building season is short, modular 
can make a big differencecan make a big difference

Orderly, well-stacked plans make all the differenceOrderly, well-stacked plans make all the difference

Exact duplicates make the assembly line process work Exact duplicates make the assembly line process work 
for youfor you

Within a set of rules, every factory does things slightly Within a set of rules, every factory does things slightly 
differentlydifferently



Thank you!

Mark Donahue, AIA LEED APMark Donahue, AIA LEED AP
Design DirectorDesign Director
Email: Mark@lowneyarch.comEmail: Mark@lowneyarch.com

Paige Smith, AIA LEED BD+CPaige Smith, AIA LEED BD+C
Senior Project ManagerSenior Project Manager
Email: Paige@lowneyarch.comEmail: Paige@lowneyarch.com

This concludes The American Institute of Architects Continuing Education 
Systems Course




