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LEAN GUMBO: THE RIGHT INGREDIENTS FOR PROJECT SUCCESS

SIX TENETS OF LEAN CONSTRUCTION

Respect for People tho Whole

Optimize the Whole

Generate Value Continuous RESPECT FOR Generate

" PEOPLE ™

Focus on Flow

Flow Waste

1
2
3
4 Eliminate Waste
o
6

Continuous Improvement
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Continuous Improvement

Lean thinking demands a mindset
of continuous improvement.

This requires an environment
where we can discuss what's not
working well and find fixes.
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Problem Statement

* Looking back on 7 years of experiences, lessons, and improvements to identify best
practices to carry forward and watch-outs to avoid on future projects.
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Seven years of stories

Program 1.5MSF

Sectional Diagram « 500 Patient Rooms
« 47 Operating & Procedure Rooms
« 61 ED Rooms
« 690 Parking Spaces

the Pavilion
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LEAN GUMBO: THE RIGHT INGREDIENTS FOR PROJECT SUCCESS

Seven years of stories

Project Schedule

HUP NEW HOSPITAL TIMELINE - As-Built Summary

2014

2017

2018

2019

2020

2021

Program & Concge
Care & Shel
Freow
Meajor Medical Equgment Furchase [ Desipy
L Y RRTC | |
CONSTRLETION
Bolow Grade
Excaalion
Srmctural Preceat
Bbown drade
Structural Steel
|
Curtnimenll & Roaf
|
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2014 2015 2016 2017 2018 2019 2020 2021
ALGS PennFIRST
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Seven years of stories

Guiding Principles Town Halls LEED Gold v4

Colocation + Huddles Philly’s Largest Concrete Pour Grand Opening
HBDI + Servant Leadership
Last Planner

A3s
Low Voltage Integrator Simulations
Start Site Activities Mockups Global Pandemic
Rework the Design PennFAB facility 120 Beds Available Early
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Six Key Areas

i oo

\

Colocation Target Key Trade
Value
and Desian Partners
Huddles d ‘
; U
Continuous Lean Into
Onboarding PennFAB the Field

-
3 © LEAN CONSTRUCTION INSTITUTE




Colocation and Huddles
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Colocation and Huddles

Conference Rooms Reconfiguration of ColLo
ColLo Build-out

Bluebeam Studio for Shared
Analog White Board Entry of Huddle Data
Single Person

Full CoLo with Big Room Shift to Construction Site
Virtual Huddles
Digital Huddle Slides Construction Focused
000 Huddles

L
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Colocation and Huddles
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Colocation and Huddles

speaker is readmg from 1he board {
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about to leave for a fake call
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.-..-.:-.ﬂ\.w J- H . i}

||51ener is feelmg very bored

............................




LEAN GUMBO: THE RIGHT

INGREDIENTS FOR PROJECT SUCCESS

Colocation and Huddles
dle 2.0
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Colocation and Huddles

- OSM: HEADWALLS
PennFIRST | Saaaas e s
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Introduction

.|_| , - 57 total ED Headwalls
- "First In Place" Installed
( - Remaining 56 headwalls scheduled for
3/25 delivery
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- ADDED PATIENT BELONGING LOCKERS AT RADIOLOGY ALCOVE ED339
- REVISED ED INTERNAL WAITING - FURNITURE LAYOUT, ADDED SINK ED Mezz Leave Outs - Area 3

AND OMNICELL. SHIFTED POC ALCOVE AND CHANGED THE TOILET
ACCESS TO INTERNAL WAITING. ADDED DOOR TO CONSULT ROOM.

- RAISED ALL EXAM ROOM DOOR HEIGHTS TO 74"
- LOWERED CROSS-CORRIDOR DOORS TO 70" ON ED FLOOR
- LOWERED CEILING HEIGHTS TO 80" ON ED MEZZ

PARTITION MODIFIER BETWEEN EXAM ROOMS

- POSSIBLE WINDOW TREATMENT ISSUANCE
- ICE MACHINE - SINK MODIFICATION

4o — A —

H Leave I
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Continuous Onboarding

Partnered with Penn for
Initial Onboarding

Continual Onboarding as Time Between Onboarding
Team Grew Sessions Increased

-
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Continuous Onboarding

* Intro to Penn Medicine

* Project Overview
 PennFIRST

* Integrated Project Delivery

* Project Status and Schedule
* PennFIRST Covenant

EVIN MAHONEY

Executive Vice President

| s K
« Strengths Finder ",
« HBDI and Servant Leadership
e Compelling Videos from Leadership

 Tools & Processes Overview

-
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Continuous Onboarding
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Target Value Design & Risk and Opportunities

Bi-Weekly Output meetings
discussing results &moving
budget allocations

Build Parametric Model &
Cost database

il

-
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Target Value Design & Risk and Opportunities
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Integrated Design & Estimating -TVD

ROOM TYPE LEGEND DO0R TYPE LEGEND SPECIALTY MATERIAL EXTENT LECEND MILUWGRK LEGEND
O« Oesr e
Claa Oes= OOes
s [CdOe=s W=

EPECIFIC NOTEE:

T e LT et E E= ittt

WMDY TREATMENT LEGERD:

M L AL L T ML e
o s i i
D Ao T e P LA BT

Fit Out Costs

Flaor Finish

Ag o Pt Oicest Pinite | pge ol Fipor AT H0.50 ::;"::;?"‘“" Finizhi pravide glized frantz $0.00 | Carpet Tie $0.00 | 4 High Rosilicnt, Gove Styls $1.00 1183 $0.00 129.33 $4,000.00 $0.00 10.00 $4.000
BOD: Armstrong Duse, Tegular, 15/16° Grid i5F | BOD: PG or equal 157 |Ailow: $4558Y i5F | BOD: Jokasouite ar equal I5F I5F I5F 15F Hnstance fnotance | Mnstance | dmstamee
A5 Open-Office Aréa I’?"'"“"g' Filst ACT: alewifermuliiple helghteand ndlirect 41200 | Paint, Eqgzhell Finich $0.00 | Carpet Tile $0.00 | 4 High Rasilicnt, Gove Styls 1050 H3.36 $0.00 135.86 $0.00 $0,000.00 $0.00 10,000
'BOD: Armstrong Duss, Tegalar, 15116 Grid 157 | BOD: PPG or equal 157 [Rilow: $4515Y i5F | BOD: Jokasouite or equal I5F 15F I5F 15F Hnstance dnotance | Mnstance | dmseamee
AG Gonference Fiooms | Mineral Fiber ACT, drywall accents 1500 | Paint, Eagshel Finish $0.00 | Carpet Tile 10,00 | 4" High Fiesilient, Gove Style $1.00 16,54 $50.00 $92.54 15,000.00 0.00 0.00 6,000
BOD: Armstrong Duse, Tegular, 156" Grid isF | BOD: PPE or equal 15F [ Riiow: $A5I8Y isF [ BOD: Jokasouite or equal ISF 15F I5F 1SF Hnstance Mnstance | Mnstance | Mustamee
AT Break Fioom Pineral Fiber ACT, drywall sccents $15.00 | Faint, Eagshel Finich 10.00 |LvT H0.00 | 4" High Fiesilient, Cove Style 1100 .32 $50.00 18392 1400000 | 3500000 10.00 12,000
BOD: Armstrong Duse. Tegular, 15H6- Grid isF__ | BOD: PPG or cqual I5F i5F | BOD: Joknsonite or cqual I5F I5F I5F I1SF Hnztance Mnztance | fnstance
gz [Building Suppert Space: |y $0.00 | Paint, Eggshel Finish goop  |Vndings LVT $10.00 | 4" High Resilient, Cove Style 100 {375 $0.00 t14.75 $2,500.00 $0.00 $0.00 12,500
Snivr stair: pre-fsb metal
BOD: NIA isF__ | BOD: PPG or tqual 157 | Bob: Mobawk, Balder 15| BOD: Joknsonite or cqual I5F I5F I5F 1SF Hnztance Mnztance | Mnstance | Mustamee
B52 B““di"r‘?g;""'?’:;;fp““: Fone $0.00 | Fire rated plywood pancls $50.00 | Sealed concrete $1.00 | 4 High Resilient, Gove Style $1.00 315 $0.00 $55.15 $1,500.00 $0.00 $0.00 $1.600
BOD: MiA isF__ | BoD: NiA 157 |BoD: WiA isf_|BOD: Jokazomite or equal I5F ISF I5F ISF fnstance fnstance | Mnstance | dwstamce
Building Support Space; Fealed Concrate, Specif i
! : R , Specify waterproofing on s mt
BS3 Bl Mechwint Mons 0.00 | Paint, Eqgehell Finish s | s s $0.00 | 4 High Resilient, Cove Style 1100 1455 10.00 $15.55 1,500.00 10.00 10.00 11.800
ooms
BOD: NiA isF | BOD: PG or equal isF | Bob: WiA isF | BOD: Jokasomite ar equal ISF 15F I5F 1SF Hnstance Mnstance | Mstance | Mastamce
ca Circulation M'"mg' Fiber AGT. allony for maultiple heights and indirect $1200 | Paint, Eggshell Finish $0.00 | Carpet Tile $10.00 | 4 High Feesilicnt, Cove Style $050 $15.36 $0.00 $35.86 $0.00 $0.00 $0.00 10
- Armstrong Dune, Teguiar, 1546 Grid isF__ | BOD: PPG or equal 157 | Kilow: $A5I8Y isF | BOD: Jokasomite or equal ISF 1SF I5F 1SF Hnstance fnotance | Mstance | Mnstamce
F3 ;:cm;g‘:.::.fléloc'fm:;i Pineral Fiber ACT, drywall accents $15.00 | Paine, decorative pansl acsents n (1] wall s2000 | Curper Tk $10.00 | 4 High Feesilicnt, Cove Style $0.50 $364 $0.00 £59.14 $5,000.00 | $15,000.00 $0.00 $23,000
BOD: Armstrong Dune, Tegular, 15/16" Grid e PG Paint, allow $30SF:for 15F | Atlow: sasiSY I5F | BOD: Johnsonite or equal ISF ISF ISF ISF Hrstance Hrstance Hrstance Hastance
decorative pancls
T2  TeltReom: Snglelbed ) Fiber ACT stzop | Point Eposy Finizh, hugenic panl wainzest st 5 pee i | siip rosioeant vingl sheat $10.00 | 4" High Pesiliont, Cove Srls 100 1253 $0.00 1100.53 $1,500.00 10,00 1500.00 13,300
Uisex fotso mutinse] wet wall
P IR e g 15F | BOD: PPG Paist, Corian Grade D i3F | BOD: Altro, Agua i5F | BOD: Jokusosite or ¢q 15F #5F i5F 15F fInztance Hnstance fnstance Hastamce
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Risk & Opportunity (R&O)

-
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Risk & Opportunity (R&O

Forms [[J] PennFIRST- R/O Log
B Gridview ~ S Filter Off = Arial = 10 - B 7 U &5 & - A - = - & T B < a H & T e 85 + % % o o0 [F
[} Status Category Description Ball in A3 PCl/Tracking # Date Est. Cost Action [ Comment Risks Decision RPTC Risk Level PennFIRST Owner R/O Contingency Profit
Court Reaqui... Created Impact Included in  Date Funded RIO Impact
Forecast
Lo e & (] 5 e
a Committed Confingency in C Posted & Pending Transactions 52,571,176 o $12,368,440
Starting Confingsncy 12,288 440
IE--—_-:-_____-:-_ S m Sazsrzeal
. Open Carpentry {Above 7} Phila D&M RED Summary Melograno Forecast Log Projection Should -$10,191,532
Balance with Value in Adjacent
Column
- Open Carpentry (Below T} Dale RED Summary Yohe Forecast Log Projection Should -5174, 463 -$1,095,099 $881,026 -52,268,937
Balance with Value in Adjacent
Column
- Open Jv JV PR Buyout Summary Guinan JV PCI# Value Indicates Sum of Buys S0 0 S0 55,800,193
- Open v JV PR WHP Summary Guinan JV PCI # Value Indicates Sum of Proposed S0 50 S0 £13,597,580
WHNFs
Open Precast Shockey R&D Summary McCabe Forecast Log Projection Should S0 0 S0 -51,101,215
Ealance with Value in Adjacent
Column
- Open Design Team Design Team Summary Bodewin Summary -5184 695 -$289,.205 S0 £12,760,433
= Open Oliver Oliver Sprinkler R&EQ Summary Oliver Forecast Log Projection Should $487 50 -£266,601 -51,635,923
Balance with Value in Adjacent
Column
fncumed (0:96) o
Closed Ofiver 001 Void (0796) 50
Clozed 20853 KTSA#0E fmcurred (0%) 50
Offver Incurmed (096) 50
Closed Vioid {096) 50
fncumed (0:96) 50
Ofiver 18 Viid (0°95) 50
Closed O fmcurred (0%6) -5544.301
Clozed Oiiver Vioid {096) 50

© LEAN CONSTRUCTION INSTITUTE
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PennFAB: Off-Site Manufacturing

Building Dissection Plan Bathroom POD and Multi Rack and POD installation
Trade Rack Functional Mock

Evaluate Market for Ups

Bathroom POD suppliers

Commence Rack and POD
Stand Up Fabrication Facility installation

P o
(N
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Off-Site Manufacturing

A S O o
—’ I
R L Em | i‘.ﬂi\
i i! [ i i ai F
! i

(DB Roce ey
s

PennFIRST 1 SEVENTH FLOOR
Penn Medicine MECHANICAL PLAN
Pe n n F I RST New Patient Pavilion /QR/X
= s

— “oi\iuc“oﬂ
nvention Avenue, I Eﬂlﬁ/

8 = 1Ca s
- % Penn Medicine ) Foster + Partners EiR:A % Southlond KEY PLAN @ N = — M-107




LEAN GUMBO: THE RIGHT INGREDIENTS FOR PROJECT SUCCESS

Off-Site Manufacturing
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PennFAB: Off-Site Manufacturing
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Key Trade Partners
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Key Trade Partners

Struggle to Develop Cost Forecast Team Rallies to

Steelfab — Structural Stl (March) Reporting complete and
Phila D&M - Carp,Fireproofing (June) commission 1.5M sf
rPTC — Revised Project Target Cost building
(September)
Oliver Sprinkler — Fire Protection
(November)

Southland — M&P (January) Dale Construction — Carp (April)

Shaeffer — Electrical (April) Schneider — BAS (June) : :

PTC — Project Target Cost (May) Construction Hardware — DFH (June) Team Pivots to Support Covid Temp

Facility R
Shockey — Precast Conc (November) acility Request

-
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Key Trade Partners

« WHO....What trades do we want as Key Trade Partners?
« WHY...Why should they be a Key Trade Partner?

« WHEN...When do we bring them onto the team?

« WHAT...What do we want them to do when they join the team?

« HOW...How do we determine and define OH, Profit, Scope?

I

-
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Key Trade Partners

Positives

« Budget and Schedule Development Support

* Pre-Fabrication and OSM

« Constructability Input During Design

« Design Support / BIM Modeling = Reduced redundant design

* More Efficient Management Team

-
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Key Trade Partners

Challenges

Procurement

Integration with Design Team

Shifting Mindset from Traditional Thinking

Cost Forecasting and Transparency

\
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Lean Into the Field

Structural Steel Start (Sept) Bathroom Pods

Graphic Schedules Multi-disciplinary Racks

Just-in Time Deliveries Under-estimate post pre-fab schedule
advantages

Excavation Start (August) Fit-out Start (June)
Integrated Safety Team Forms
Area Team Huddles
“Everything on Wheels”

U

-
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Lean Into the Field

Positives

« Area Team Concept During Execution

« Pull Planning — Trade Foreman more involved in planning
« Everything on Wheels — More efficient materials management
 Integrated Safety Team — Trades more involved in safety

* Pre-Fab and OSM - Cleaner and more efficient work space

U
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Lean Into the Field

Challenges

Construction transitions from prefab to stick built

* On-boarding of Sub-Contractors and Workforce

* Lean education of the Union Workforce

« Infusing collaborative behaviors on Union Workforce

* IPD business deal understanding of the Union Workforce

U

-
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Would you do it again?
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How can you apply this tomorrow?

Think of how you can use huddles and visual information to bring alignment across your team
Organize your team to maximize collaboration — even if it’'s not Co-Location

TVD- Start on a small scale identify a particular area /scope such as finishes and work the process
as a team. At the very least it will build trust through transparency

R & O — It’s less about the tool and more about the mindset. All contracting parties must look at
opportunity not just risk and how the benefit could be equitably shared

OSM- You can never start early enough, create a dissection plan when competing, ensure that
your supply chain and major trades are bought in.

OSM- Look at the project holistically, evaluate overall value to the project not just first cost.
Develop a plan for Key Trade Partner Procurement
Develop a plan for continuous onboarding of the field workforce

Find a way to infuse Lean Principles and Training on the workforce

o\ © LEAN CONSTRUCTION INSTITUTE
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Rate Presentations in the App

Joshua Linton

EH&S Manager, Whiting-Turner >
' Contracting Co.

Speaker

Continuous improvement: give
presenters your feedback by taking the =4 Sor Sy s, Tt
session evaluation!

WISES  opcaker Overall, how valuable was this
presentation to you?

rveys Please select an answer:

1. Find the session under “schedule”
2. Click on it then scroll down

- _ 1 - Not at all
H Core Program Evaluation

2 - Slightly

Photos
. 14 . bb) 3 - Moderately
3. Click “core program evaluation B oo —
Take a Photo - Very

4. Complete the 5-question
evaluation Tags

This information will determine the top 5

presentation teams and the top Live Lab

5 - Highly

o\ © LEAN CONSTRUCTION INSTITUTE
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In the spirit of continuous improvement, we would like to remind you to

J complete this session’s survey! We look forward to receiving your
= feedback.

LECEEULLELELEL
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Contact Us

Amanda Patton Ed Hanzel

Balfour Beatty L.F. Driscoll

apatton@balfourbeattyus.com ehanzel@lfdriscoll.com

Richard Ryan Steve Greulich

Balfour Beatty Penn Medicine

rryan@balfourbeattyus.com Stephen.Greulich@pennmedicine.upenn.edu

o\ © LEAN CONSTRUCTION INSTITUTE
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Thank you for attending this presentation. Enjoy the rest of the 24t Annual
LCI Congress!
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