
!"#$%&"'()*+,-"#+.)(#(/0&0"1/+2&#+3(4(%1.(3+56+&+0-")3+.&)06+&/3+"#+/10+78/3(3+56+911391):#+1)+0-(+;1702113+<8'5()+=1&)3>

!"#$%#$&'($)#*+',"+'-./0'
1.*2345'6.$),527,#.$'8+9:),#;#+*

</=34#$#$&',"+'>54="#70'-.),.$?)'@45&+),'1.*2345'A5.B+7,

!"#$#%&#'()*(
! +#%'",(-,../0#..1(2321(3456(2"78/&#7&9"#
! 50#%(-9/$#%:,1(;<77/(=9/.'/%:(4<"><",&/<%



?;8#(@<<'(!"<'97&$(4<9%7/.A /$(,(
B#:/$&#"#'(!"<C/'#"(0/&8(;8#(2D#"/7,%(
3%$&/&9&#(<E(2"78/&#7&$(4<%&/%9/%:(
F'97,&/<%(G*$&#D$(H232I4FGJ1(!"<C/'#"(
KLMNOP

4"#'/&H$J(#,"%#'(<%(7<D>.#&/<%(<E(&8/$(
7<9"$#(0/..()#("#><"&#'(&<(232(4FG E<"(
232(D#D)#"$P(4#"&/E/7,&#$(<E(4<D>.#&/<%(
E<"()<&8(232(D#D)#"$(,%'(%<%Q232(
D#D)#"$(,"#(,C,/.,).#(9><%("#R9#$&P

;8/$(7<9"$#(/$("#:/$&#"#'(0/&8(232(4FG
E<"(7<%&/%9/%:(>"<E#$$/<%,.(#'97,&/<%P(
2$($9781(/&('<#$(%<&(/%7.9'#(7<%&#%&(
&8,&(D,*()#('##D#'(<"(7<%$&"9#'(&<(
)#(,%(,>>"<C,.(<"(#%'<"$#D#%&()*(&8#(
232(<E(,%*(D,&#"/,.(<E(7<%$&"97&/<%(<"(
,%*(D#&8<'(<"(D,%%#"(<E(8,%'./%:1(
9$/%:1('/$&"/)9&/%:1(<"('#,./%:(/%(,%*(
D,&#"/,.(<"(>"<'97&P

SSSSSSSSSSSSSSSSSSSSSSSSSSSSSS
T9#$&/<%$("#.,&#'(&<($>#7/E/7(D,&#"/,.$1(D#&8<'$1(
,%'($#"C/7#$(0/..()#(,''"#$$#'(,&(&8#(7<%7.9$/<%(<E(
&8/$(>"#$#%&,&/<%P



U<'9.,"(7<%$&"97&/<%(/$(&<9&#'(,$(,%(<>><"&9%/&*(&<(7<D),&("/$/%:(/%&#"#$&(",&#$(,%'(
7<%$&"97&/<%(>"/7#$(&8"<9:8(:"#,&#"(#EE/7/#%7*1(,''"#$$($V/..#'(.,)<"($8<"&,:#$1(,%'("#'97#(
W<)$/&#(0,$&#P(-<0#C#"1($<D#(,"78/&#7&$(,%'(#%:/%##"$(,"#(8#$/&,%&(&<(#D)",7#(&8#(
D<'9.,"(,>>"<,78()#7,9$#(&8#*('<%X&(0,%&(&8#/"('#$/:%$(&<()#(7<D>"<D/$#'1(,%'(&8#*(
'<%X&(&8/%V(/&(8,$(&8#(E.#Y/)/./&*(<"(E9%7&/<%,./&*(&<(#Y#79&#(7#"&,/%(>"<W#7&(&*><.<:/#$P(;8/$(
$#$$/<%(0/..(#Y,D/%#(D<'9.,"(0<<'QE",D#(D9.&/QE,D/.*(>"<W#7&$(&8"<9:8(&8#(.#%$(<E(
=<$&<%X$(.,":#$&(#Y,D>.#(&<(',&#Z;8#(L",>8/71(08/78(E#,&9"#$(E/C#($&<"/#$(<E(0<<'(<C#"(,(
7<%7"#&#(><'/9DP([/$79$$/<%(0/..(E<79$(<%(9%/R9#('#$/:%(7<%$/'#",&/<%$1('#&,/./%:(,%'(
$<9"7/%:(&#78%/R9#$1(,%'(&8#('#$/:%I'#./C#"*(>"<7#$$P(;8#(>"<W#7&(,"78/&#7&(,%'(7<%&",7&<"(
0/..(<EE#"(&8#/"(/%$/:8&$(<%(&8/$(>"<W#7&1(,$(0#..(,$(&8#(>"<$(,%'(7<%$(<E(<EEQ$/&#(E,)"/7,&/<%1(
R9,./&*1(&/D#./%#$$1(,%'($9$&,/%,)/./&*P

4<9"$#([#$7"/>&/<%



NP [#E/%#(D<'9.,"(0<<'(7<%$&"97&/<%(,%'(/..9$&",&#(&8#(C,"/<9$(.#C#.$(<E(/D>.#D#%&,&/<%P

\P [/$79$$(&8#("<.#(<E(,"78/&#7&$(,%'(#%:/%##"$(/%(&8#($977#$$(<E(<EEQ$/&#(7<%$&"97&/<%(
&#78%/R9#$P

]P B#C/#0(><&#%&/,.(7<$&(,%'($78#'9.#($,C/%:$("#,./^#'(&8"<9:8(&8#(9$#(<E(<EEQ$/&#(0<<'(
7<%$&"97&/<%P

_P -/:8./:8&(8<0(>"#Q>.,%%/%:(,%'(7<<"'/%,&/<%()#&0##%(&8#('#$/:%(&#,D(,%'(D<'9.,"(
7<D><%#%&(D,%9E,7&9"#"(7,%(.#,'(&<(#EE/7/#%7/#$(/%(&8#(E,)"/7,&/<%(,%'(/%$&,..,&/<%(
>"<7#$$(E<"(0<<'QE",D#(>"<W#7&$P

`#,"%/%:(5)W#7&/C#$



1. TEAM
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2. LEARNING OBJECTIVES



1.What goes into the modular decision?

2.What are the design constraints?

3.How do we do this?

4.How do we ensure that we get what we want?

LEARNING OBJECTIVES



BLDG A 
_________________________________
! Adaptive reuse
! 46 Units 
! 5,000 SF Restaurant Space
! 16 surface parking spaces
! 40,000 SF GSF

BLDG B
_________________________________
! Modular Construction [128 modules]
! 125 Units
! 97 Garage parking spaces
! 100,000 SF GSF [w/o parking]

TOTAL PROJECT
_________________________________

! 171 Units [23 IDP Units]
! 113 Parking spaces
! 140,000 SF GSF [w/o parking]

THE GRAPHIC



ADAPTIVE REUSE



MODULAR



3. THE MODULAR DECISION



Save 3-6 months!

Make decisions early.
No changes!

TIME = MONEY



SIMULTANEOUS CONSTRUCTION
4/20/2018

4/12/2018



CONTEXT
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URBAN SITE



URBAN SITE



MARKET PERCEPTION



Owner Upfront costs:
! Payment to modular manufacturer
! Off-site storage
! Early trade contractor involvement

CHALLENGES



CASH FLOW

"Why isn't it cheaper?"



LOCATION

BOSTON



4. DESIGN CONSTRAINTS
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BUILDING LAYOUT



UNIT LAYOUT – 1BR



UNIT LAYOUT - STUDIO



BUILDING LAYOUT



VISUALIZATION – LAYOUT & FINISHES
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5. HOW DO WE DO THIS?
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MEP & DETAILS



TYPICAL SHOP DRAWINGS



ATYPICAL SHOP DRAWINGS



COORDINATION - MODULE



COORDINATION – BUILDING/FIELD



MODULAR + FIELD INTERFACE



MODULAR + FIELD INTERFACE
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LOGISTICS



4D SCHEDULE



4D SCHEDULE



6. HOW TO GET WHAT WE WANT?



SITE & PODIUM
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FACTORY VISITS
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FACTORY STORAGE
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TRANSIT



OFF SITE STORAGE



STACKING











ON SITE



ON SITE



8+3#F+5:'6.$*#,#.$0'14,,+5=.5,8+3#F+5:'6.$*#,#.$0'14,,+5=.5,



INTERIORS







7. REALITY CHECK



! Manufacturers and BIM
! Scoping: Factory vs Field
! Labor Force
! Coordination:

Windows
Cladding
Load Centers (various MEP)

CHALLENGES



Week 1

Week 2

Week 3

Week 4
Week 5

SEQUENCING



FAÇADE
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8. WOULD WE DO THIS AGAIN?



1. Decide Modular early and don’t make changes
2. Modular can save time but is not a “silver bullet”
3. No limit to design, as long as you coordinate
4. Teamwork, communication & collaboration is critical
5. Spend time at the Factory!

LESSONS LEARNED:





THANKTHANK YOU



Contact:
Kendra Halliwell: Kendra Halliwell: khalliwell@iconarch.comKendra Halliwell: Kendra Halliwell: Kendra Halliwell: 

Owen Huisenga: 
khalliwell@iconarch.comkhalliwell@iconarch.comkhalliwell@iconarch.comkhalliwell@iconarch.com

Owen Huisenga: Owen Huisenga: ohuisenga@tocci.com
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