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Project Background
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Project Background/Problem Statement:

* Northwestern Medicine MOB
Bloomingdale, IL
« Care closer to home strategy
e Suburb of Chicago
* ~40 miles west of main
campus
« Speed to market
« Ultilize existing real estate
« Leverage Pre-fabrication
« 50,000 SF Renovation
71 Modular Exam Rooms
2 Phases

© LEAN CONSTRUCTION INSTITUTE
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Project Overview:

* Program Included:
* Multi-Specialty Clinics
* Immediate Care
* Imaging
« Rehab

« ~50,000 SF Renovation
« 2 Existing buildings
 1990’s Retail / Non-descript

« Brand Recognition / Quality
» Limited Presence / Visibility

© LEAN CONSTRUCTION INSTITUTE
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Why Modular:

« Higher Quality — Less Defects and Higher Productivity
» Leverage Quality and Technical Labor Effectively

* Increased Safety — Less Work Incidents

* Decreased Construction Scheduling — Speed to Market
* Quicker Revenue Generation

* Global Supply Chain Advantages

© LEAN CONSTRUCTION INSTITUTE




25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

Planning & Design Considerations:

Steps to decide and execute modular el

« Early involvement and decision to go N il - s | —
modular - o mﬂkﬂ‘ﬁé == - V4

« |dentify room types for the modular - -y g ir — 418 =:
SCope: Hf e |
« i.e. Exam & Toilet rooms i —% =1 = R :;*L

« Space allocation for modular units - i i B | == ﬁw i
double walls Tl AR B F, - R o

« Maintain consistency in standards TR :‘Jﬁ;;; ;W&.h.-f?‘ia-_crl | Ef’f o
and rooms types T B e _‘5( T e

» Acoustical separation Y O s g 2 i =

- MEP transitions | [ [— o
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Modular
Modular vs. Prefabrication A
' N\
SINGLE TRADE MULTI-TRADE VOLUMETRIC VOLUMETRIC
INDIVIDUAL UNITS PANELS UNITS STRUCTURES
~
T ‘N,..h .
?
ﬁ ﬁ — H
Seud ” :
e ’,/
PREFABRICATED PREFABRICATED
COMPONENTS SYSTEMS SUB-ASSEMBLIES MODULES
Electrical Kit-of-Parts MEPS Racks Bathroom Pods Modular Stacks
Stair Towers MEP Risers Electrical Closet Pods Mechanical/Electrical Penthouses
Doors & Hardware Headwalls Office Front Systems Patient Rooms
Preglazed Windows Footwall/Sinkwall Modular Kitchens Super Skids

I /INCREASING SCALE AND COMPLEXITY —
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Modular / Pre-fab Opportunities:

PREFAB AHU
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MEP PREFAB PIPING PREFAB INTERIOR WALL PANELS

PREFAB WALL PANELS
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THE MOTOR CITY
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BIM Coordination Process:
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Onsite Mock-Up Review:
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Mock-Up Review Changes:
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Fabrication Process:
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Fabrication Process:

November 19, 2020 DAY 9 November 20, 2020 DAY 10 November 23, 2020 DAY 11 November 24, 2020 DAY 12 NM Bloomingdale QIC CHECKLIST
_Poditl Drywall RG Pod il Pod 1 Pod i1 Tape Walls RG POD INFORMATION
Pod #2 Drywall RG Pod #2 Pod #2 Pad #2 Tape Walls RG POD #13
Pod #3 Drywall RG Pod #3 Pod #3 Pod #3 Tape Walls RG Room # T1175
Pod #4 Drywall RG Pod #4 Pod #4 Pod #4 Tape Walls RG Type 1
Pod #5 Pod #5 Drywall RG Pod #5 Pod 85 Tape Walls RG i
Delivery #
Pod #6 Pod #6 Drywall RG Pod #6 Pod #6 Tape Walls RG
Pod #7 Pod #7 Drywall RG Pod #7 Pod #7 Tape Walls RG
PLUMBING & ACCCESORIES INITIALS DATE
Pod it8 Pod it8 Drywall RG Pod it8 Pod #t8 Tape Walls RG
O Lavatory rough is installed level/straight and soldered
Pod #9 Pad #9 Pad #9 Drywall RG Pad #9 Tape Walls RG throughout. There should be no contact with cut studs & piping
| Pod #10 Pod #10 Pod #10 Drywall RG Pod #10 Tape Walls RG D A“ PVF ha5 been pressul’e lESted aﬂd l'epol‘t iS on ﬁle
Pod #11 Pod #11 Pod #11 Drywall RG Pod #11 Tape Walls RG : . E
O Hammer arrestors installed in hot & cold water lines above
Pod #12 Pod #12 Pod #12 Drywall RG Pod #12 Tape Walls RG ceiling grid.
Pod #13 Pod #13 Pod #13 Pod #13 Drywall R O Lavatory faucet and supplies have been installed. Faucet is free
Pod #14 Pod #14 Pod #14 Pod #14 Drywall RG from movement.
Pod #15 Pod #15 Pod #15 Pod #15 Drywall RG a Lavatory overflow has been trimmed to avoid kinks.
Pod #16 Frame Pod RG Pod #16 Pod #16 Pod #16 Drywall RG O Notch bottom & top track for waste
Pod#7 Erame Pod Lo Rod M7 Rod 817 Pod Ry O  |Allwater piping has been insulated with 1" in wall
Pod #18 Frame Pod RG Pad #18 Pod #18 Pod #18 . ; ;
> O Soap dispenser is installed at specified height and free from
_Pod#19 Pod #19 Frame Pod RG Pod #19 Pod #19 defects.
Pod #20 Pod #20 Frame Pod RG Pod #20 Pod #20 O Hand sanitizer dispenser is installed centered in niche and free
from defects.
Pod #21 Pod #21 Frame Pod RG Pod #21 Pod #21
Pod #22 Pod #22 Pod #22 Fratiia:Rod RG Pod 822 O ?hiarpts dispenser is installed at specified height and free from
efects.
Pod #23 Pod #23 Pod #23 Frame Pod RG Pod #23
O Computer bracket is installed at specified height and free from
Pod #24 Pod #24 Pod #24 Frame Pod RG Pod #24 defect
efects.
Pod #25 Pod #25 Pod #25 Pod #25 F Pod RG — ' an
& _. = 2 rame o o Coat hook is installed at 4-6" OC and free from defects.
Pod #26 Pod #26 Pod #26 Pod #26 Frame Pod RG
O Diagnostic set is installed at specified height and free from
Pod #27 Pod #27 Pod #27 Pod 827 Frame Pod RG defects.
_Pod 28 Pud 28 Pod 28 Pod #28 T ———
Pod #29 Pod #29 Pod #29 Pod 829

Finishes | Clean and Wrap Delivery

©) q

Mock-up | Carpentry MEP | Paint,.WG, Cé\.lmg
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Fabrication Process
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1. Preparation

2. Offloading

3. Sequencing / Phasing
4. Installation

5. Cost/Schedule

© LEAN CONSTRUCTION INSTITUTE
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—

Jobsite Considerations — Preparation

o

A, ; :l-_ N

Single Source Layout Floor Levelness (25) / Floor Flatness (20)
Flatter the better

-_—
e © LEAN CONSTRUCTION INSTITUTE
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Jobsite Considerations — Preparation

TOP FIVE SAFETY CHALLENGES SAFETY MITIGATIONS
1| Rigging & OMoading the exam rgams all al the truck 1| Cualfied riggers, lag ofl area & stay dear of overbead Ming laads
2 | Strains & sprains Fram rolling & setting the exam roomd in plao: 2 | Stretch & fex in the morming and don't over exert during plecemenl
3 | Tripping hazzards 3 | Maintain a dear pathway fram the truck to the setting point
4 | Ladder use while hoaking up the exam rooms 4 | Inspect ladder and user properly at all imes. Proper ladder set up.
% | Pinch points ard cuts to hands 5 | Wear praper glaves far the task
TOP FIVE QUALITY CHALLENGES QUALITY MITIGATIONS
1 | Lavout of the pods and underground plumbing stub up placement. 1 | Use same survey weam far all layout and controd. Use same control poin
2 | Slab to be level withing 174" In 10° 2 | Slabk tao be shot and laser screeded dunng placement,
3 | Don't block locations far plumbing connectans 3 | Fallow pre-geterminad Bxam rosm setting sequente
q Mo damage ta walls or fnishes dusing placement of exam rooms 4 Follow pre-coordinated setting procedure % work plan 1
5 | Coordinate OYH MEP locations with pre-fabricated exam rgomes. 5 Installation to follow Cogroinated B mogdel !
|

Above Ceiling - No Fly Zone Work Planning

STEP “uﬁjﬁm WORE PLAN PROCEDURE (STEP-RY-STEP) CREW [ SURCONTRACTOR BRAWING [ ATTACHMENT SAFETY HAZARD
| M Reviow daily THA, dostractch and fles, complete quatity distussion ano review wock plan, m
2 " Modular unats arrive an site. Shonk wrapped. Three per trude Hill Grewup and Walsh open shrink wrap and inspect exam rooms for any damage or defects from Hill Graup & Walsh AD20L, Shop Crawings Litlity enife to cut shrink wrap.
shipping Ladder to access PODS
1 ¥ A parties slgn off on accepting of the units, Mill Group & Walsh AD201, Shop Drawings
4 " o Ep—— il Shop Brawings for rigging Equipmant usa, rgging, ladder
prenLs use Lo e the units
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Jobsite Considerations — Offloading

Access Into Building Access Into Site

-_—
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Jobsite Considerations — Offloading

—— \ ] e o | . T e
- - & L kel - o g

Transfer of Custody - Inspection Process Pod Transport
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Jobsite Considerations — Sequencing / Phasing

: I I | E
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« Phase 1
36 Total Pods

« Set 12 pods/day
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

Jobsite Considerations — Sequencing / Phasing

D Type 4- Oty 9 i ! 3 i; "‘Ef_lﬁ’ 1 L J. B J J;__
Delivery Schedule: T o A L E ‘
71 524/21: Pods1-6 |~ - - Bl =—=x
5/26/21: Pods 7-12 | —=
o |5/28/21: Pods13-18) 4o N T N
6/1/21: Pods 19-24 . flaz
6/3/21: Pods 25-30 | /
6/4/21: Pods 31-35 ) | . 9.
& T ; ! _—
¢ Phase 2 L 777777 T Tak :E
oo R S 1
,,1 i
G X

H

35 Total Pods

MTET L =l

« Set 6 pods/day
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Jobsite Con3|derat|ons— Installatlon

« Set podin place — 15
minutes
* Plumbing Connections
— 30 minutes
* Inspector was onsite
to witness pressure

tests
« HVAC Connections — 5
minutes
« Electrical Connections —
10 minutes
* Fire Protection dropped

head in ceiling tile

——
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Cost Analysis

Fadia Base Bid w/ Modular Standard/Stick Built Bid using DIRTT Wall
Exam Rooms Panel System
Demolition 5 687,110.00 S 687,110.00 S 687,110.00
Concrete - Floor Prep 5 867,123.00 5 867,123.00 5 867,123.00
Metals 5 613,609.00 S 613,609.00 S 613,609.00
Carpentry 5 204,684.00 5 313,771.00 & 25,000.00 "
Architectural Woodworking $ 562,45200 $ 851,45200 $ - ° Eva | u ated COSt O ptl O n S
Casework and Countertops incl w/ arch woodwork incl w/ arch woodwaork incl w/ arch woodwork
Thermal and Moisture Protection B 1,066,758.00 S 1,066,758.00 S 1,000,000.00
Doors, Frames and Hardware S 162,789.00 s 197,525.00 S 25,000.00
Glass and Glazing 5 785,407.00 5 785,407.00 S 785,407.00
Gypsum Drywall S 1,344,411.00 S 1,874,011.00 5 80,000.00
Ceramic Tile S 120,640.00 5 157,120.00 3 120,640.00 -
VT and o T 7Y T M SV T e Best value to go with modular
Carpet and base incl w/ VCT & base incl w/ VCT & base incl w/ VCT & base
Acoustical Ceiling incl w/ Gyp Board incl w/ Gyp Board S 477,110.00
Painting 5 236,175.00 S 262,925.00 $ 236,175.00
Specialties 5 1,587,229.00 S 166,153.00 $ 163,105.00
Window Treatment S 14,344.00 S 14,344.00 s 14,344.00
Fire Protection S 215,000.00 S 215,000.00 S 215,000.00 .
Plumbing 5 £19,710.00 S 1,145,710.00 S 700,000.00 ® A p p rOXI m a te | y 1 O O O O O
HVAC S 1,339,250.00 S 1,363,250.00 S 1,039,250.00 )
Electrical (not including fire alarm) 5 1,601,861.00 S 1,781,861.00 5 1,401,861.00 . .
Fire alarm 3 23,72000 S 23,72000 S 23,720.00 CO n Stru Ctl O n COSt SaVI n S
Nurse Call 5 187,150.00 S 187,150.00 S 187,150.00 g
Telecommunications/Data s 242 550.00 s 242,550.00 s 202,550.00
Security 5 185,000.00 S 185,000.00 $ 165,000.00
DIRTT Wall System S - 5 . S 5,281,650.00
Overtime Allowance n/a nfa n/a
Permits & Government Fees S 160,000.00 S 160,000.00 S 160,000.00
General Conditions Costs S 458,916.00 S 458,916.00 S 458,916.00
Contingency (GMP Contracts only) 5 770,000.00 S 770,00000 S 770,000.00
Contractor Fee s 384,678.00 s 384,678.00 $ 384,678.00
Payment and/or Performance Bond (if applicable
identify for which trade)
TOTAL BID/CONTRACT SUM/GMP S 15,213,439.00 S 15,348,016.00 s 16,657,271.00

© LEAN CONSTRUCTION INSTITUTE
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Schedule Analysis

Interior Buildout {Phase 1B) 237| 05-Aug-20 A | 06-Juk-21 EEEEEERE
A2530) Demo Phasa 18 15 05-Aug-20A 12-Aug20A |1 1 1 1 1 1 1 1 1 H
B2T40 MM Sbate ACM Flooring Materials 15 12-Aug-20A  24-Aug-20 A i - i i i : i i i E
AZE30 Dema S0G Phase 1B 10 18-Aug-20A 21-Aug-20A | 1 1 1 1 b 1 :
A3OTO Install /G Electrical, Inspect & Backfll 15 08-Sep-20A 16-Sep-20A |+ ¢ 1 1 1 o4
A3340 Install U/G Plumbing, Test, Inspect & Backfl 10 23-Sep-20A 12-Ock-20A ,,ﬁ+ , ..:-.r _-l- Insldllll.I:Jl'G m..rﬁtmg Thst lnsﬁed.?. Bhn:l-cﬂll
AINED Backfll, Prep and Pour Slab on Grade 10 19-0ct-20A  22-0ct-20 A i :

A3090 Layout wals & shoot top track 10 02-Nov-20 A 13-Nov-20 A o
A3100 O/H MEP Rough-In 20 12-Nov-20A 01-Dec20A | | © & @ f i b 0
A3110 Set 36 modular exam rooms 10 0d-Jan-21A  14-Jan-21A | b P :

+ Eight-week savings to schedule
Schedule Challenges
* Phasing
 Existing building conditions

-_—
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Prefabrication Advantages:

* Schedule Compression

« Cost reduction

« Reliability on cost and schedule

« Competitive quality of manufactured product

* Long-term sustainability and building operating
expense savings

« Daily productive hours increased compared to site

 Waste reduction/materials/recycle

 Inspections completed early in shop

e Truck deliveries minimized

* Dust and debris mitigation

- Safety - 10,000+ man-hours removed from site

* Quality - averaged < 1 punch list item per pod

« Supply chain improvements

© LEAN CONSTRUCTION INSTITUTE
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Lessons Learned

« Standards Important: Review of any deviations from facility standards early on in design process
« Early User Agreement on the exam room standard to avoid changes later

* Onsite Mock-up. Three versions of rooms reviewed

 AHJ Education

Fabrication

* Minimized crews with COVID-19 (Safety and Quality)
» Bulk purchasing/supply chain

« Team consistency

* Material adjustments

Construction

» Logistics: Plan and review how the pods laid out and coordinate with local MEP trades

« Review shop drawings to confirm consistency with other vendors building non-modular, but similar rooms for
same details

» Inspect mock-ups and reinspect any changes before final approval

-_—
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How can you apply this tomorrow?

* Developing standards helps with uniformity
* Find the right partners
» Have the right culture in place

© LEAN CONSTRUCTION INSTITUTE 29
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Contact Us

Mary Ann Lukowicz Andy Lane

The Walsh Group CannonDesign
mlukowicz@walshgroup.com alane@cannondesign.com
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