- HOCHSCHULE
KONSTANZ

-. UNIVERSITY OF
APPLIED SCIENCES SDinitiative

Lake Constance 5D-Conference 2012

Integrated Project Delivery — A
Key for Lean Production

Will Lichtig and Dave Kievet
The Boldt Company




-. HOCHSCHULE
KONSTANZ
-. UNIVERSITY OF Lake Constance 5D-Conference 2012

APPLIED SCIENCES SDinitiative

Integrated Project Delivery — A Key for Lean Production




HOCHSCHULE
- KONSTANZ Q?
-. UNIVERSITY OF Lake Constance 5D-Conference 2012 —f

APPLIED SCIENCES SDinitiative

Integrated Project Delivery — A Key for Lean Production




| ree
-. UNIVERSITY OF Lake Constance 5D-Conference 2012

APPLIED SCIENCES SDinitiative

Integrated Project Delivery — A Key for Lean Production




-. HOCHSCHULE
KONSTANZ
-. UNIVERSITY OF Lake Constance 5D-Conference 2012

APPLIED SCIENCES SDinitiative

Integrated Project Delivery — A Key for Lean Production

4 Generation Family Ownership
Founded 1889 — 123 Years
ENR Rankings
— 68th CM at Risk
— 85th GC -. S [ Cloquel;, MN o, ‘ A 5
— 24th Health Care A Appleton, Wi .g-. o
Lean Implementation since 1999 (PSSR Milwauked, Wi ,.
Integrated Delivery since 1979

' " Chicago, IL -
Full Range of Construction Services % s e Sita calib

Oklahoma City , OK 3‘.( o B il
. e Greenwlle Cwo
. o .

o




-. HOCHSCHULE
KONSTANZ
Lake Constance 5D-Conference 2012

-. UNIVERSITY OF
APPLIED SCIENCES SDinitiative

Integrated Project Delivery — A Key for Lean Production

2002

2(_)|_0 I?rpjecés,
raining
2000 Development,
Prototypin
1998 From5 Target ggsti%g
Productivity Pilots to 20
Challenge Projects

Search Investigation Last Planner Process Advancing Lean
for How? of Lean Implementation Improvement Lean Deliv¢  Enterprise

Discovery of 40
Lean Projects

on Line

Joined Lean
Construction
Institute 2001

Last Planner
Implementatio
n

1999




- HOCHSCHULE
KONSTANZ

Lake Constance 5D-Conference 2012 -—\??

-. UNIVERSITY OF
APPLIED SCIENCES SDinitiative

Integrated

Completion Date

Project Duration

Gross Square
Feet

Total Cost (incl.
A/E & CM fees)

Cost per square
foot

Project Delivery — A Key for Lean Production

St. Olaf Carleton

Fieldhouse College
Recreation
Center

August 2002 April 2000
14 months 24 months / - ] =\

114,000 85,414 ——

$11,716,836 $13,533,179
\
$102.79 $158.44

<
N ~
\ -
/{ > 4
-
\

Py b Y
/ :

-
X
o
3




HOCHSCHULE
-. KONSTANZ
-. UNIVERSITY OF

APPLIED SCIENCES

Integrated

Lake Constance 5D-Conference 2012

SDinitiative

Project Delivery — A Key for Lean Production

2008

BoldThinkin
BIM & 3D Modeling
Cost Modeling

2006

Expanding Implementation,
Product Development and
Rapid Cost Modeling, Value

White Papers

2000

2004

2002

1998

Productivity
Challenge

From 5
Pilots to 20
Projects

200 Projects,
Training &
Development,
Prototyping
Target Costing

Advanced
Workflow,
Target
Costing &
Lean
Design

Based Contracting, Study
Action Teams, Prototype
Hospital, P2SL Research,
OSHPD & Built In Quality,

Internal Kaizen/Opportunities

for Improvement

Choosing By Advantages
Company-wide Lean

Trainin
Electronic O&MC"ManuaIs
Problem Solving Culture
Visual Management Tools

Hijenka Boxes
A-3s & Training

I

Search
for How?

!

Investigation
of Lean

Discovery of
Lean

Joined Lean
Construction
Institute

Last Planner
Implementatio
n

1999

l

Last Planner

Implementation

l

Process

Improvement

Advancing
Lean Delivery

f

Lean
Enterprise

40
Projects
on Line

Lean Project
Financial

Management

Advanced
Production
Management,
Lean Business

2001

2003

Processes,
Collaborative
Project Delivery
Reliable
Promises

Rigorous Project
Implementation, Lean
National Practice
Groug Built-In Quality,
P25L Research,
Last Planner Plus, BIM

Applying lean
processes to
integrated project
delivery on more
than $2B in projects

2005

2007

2010




-. HOCHSCHULE
KONSTANZ
-. UNIVERSITY OF Lake Constance 5D-Conference 2012

APPLIED SCIENCES SDinitiative

Integrated Project Delivery — A Key for Lean Production

Design — Bid — Build
Design Build
— CM/GC As Lead
— Architect as Lead
Construction Manager
— As Agent
— At Risk
General Contractor

Engineer, Procure, Construct (EPC)

Owner’ s Agent




| ree
-. UNIVERSITY OF Lake Constance 5D-Conference 2012

APPLIED SCIENCES SDinitiative

Integrated Project Delivery — A Key for Lean Production

Design — Bid — Build
Design Build
— CM/GC As Lead
— Architect as Lead

Construction Manager
— As Agent
— At Risk
General Contractor
Engineer, Procure,

Owner’ s Agent




-. HOCHSCHULE
KONSTANZ
-. UNIVERSITY OF Lake Constance 5D-Conference 2012

APPLIED SCIENCES SDinitiative

Integrated Project Delivery — A Key for Lean Production

COMMERCIAL




-. HOCHSCHULE
KONSTANZ
-. UNIVERSITY OF Lake Constance 5D-Conference 2012

APPLIED SCIENCES SDinitiative

Integrated Project Delivery — A Key for Lean Production

Collaborate;
Really Collaborate

Increase Optimize

Relatedness The Whole

Projects as .
Networks of Tightly Couple
Commitment Learning w/ Action




-. HOCHSCHULE
KONSTANZ
-. UNIVERSITY OF Lake Constance 5D-Conference 2012

APPLIED SCIENCES SDinitiative

Integrated Project Delivery — A Key for Lean Production

COMMERCIAL




-. HOCHSCHULE
KONSTANZ
-. UNIVERSITY OF Lake Constance 5D-Conference 2012

APPLIED SCIENCES SDinitiative

Integrated Project Delivery — A Key for Lean Production

Architect

Civil

Geotech

Structural
Mechanico

Electrical M

Plumbing Plumbing
Landscape Landscape
Elevators

Interior Floor Cover




HOCHSCHULE
-. KONSTANZ
-. UNIVERSITY OF

APPLIED SCIENCES

Integrated

Trade Partner

A

Trade Partner

Lake Constance 5D-Conference 2012

SDinitiative

Project Delivery — A Key for Lean Production

Architect

A

Owner’s Rep Engineer

— el )

Trade Partner Consultant \

Engineer




| ree
-. UNIVERSITY OF Lake Constance 5D-Conference 2012

APPLIED SCIENCES SDinitiative

Integrated Project Delivery — A Key for Lean Production




| ree
-. UNIVERSITY OF Lake Constance 5D-Conference 2012

APPLIED SCIENCES SDinitiative

Integrated Project Delivery — A Key for Lean Production

Pre-Construction Services Constructio

! . Scope Elimination
Architect Hired or Value Reduction

Engineers Hired

c
a
R
» 3
—

o 3
350
QS
-
«Q

.'........................>

CM/GC Hired

‘........................>

Majo

P : Schematic Design Construction
rogramming Design Development Documents




-. HOCHSCHULE
KONSTANZ
-. UNIVERSITY OF Lake Constance 5D-Conference 2012

APPLIED SCIENCES SDinitiative

Integrated Project Delivery — A Key for Lean Production

Target i
Cost Set ;
with
Stretch
Goals

cC
a
R
@

» 3
—

o 3
30
QS
=}
«Q




-. HOCHSCHULE
KONSTANZ
-. UNIVERSITY OF Lake Constance 5D-Conference 2012

APPLIED SCIENCES SDinitiative

Integrated Project Delivery — A Key for Lean Production

COMMERCIAL




- HOCHSCHULE
KONSTANZ
-. UNIVERSITY OF Lake Constance 5D-Conference 2012

APPLIED SCIENCES SDinitiative

Integrated Project Delivery — A Key for Lean Production

‘Design Construction

Knowledge Based Development

Lean Production Management

Project Time I




| ree
-. UNIVERSITY OF Lake Constance 5D-Conference 2012
APPLIED SCIENCES

SDinitiative

Integrated Project Delivery — A Key for Lean Production




- HOCHSCHULE
KONSTANZ
-. UNIVERSITY OF Lake Constance 5D-Conference 2012

APPLIED SCIENCES SDinitiative

Integrated Project Delivery — A Key for Lean Production

Irteriors, 35,263,300

shel, 34202522

Fernshings, 331,363

e Developreem
and irfrastructure

.31,

Building & Site Construction
Design Fees & Reimbursables
Soft Costs and FFE:

Major Medical Equipment
Owmner Project Contingency:
Total Project Cost

This cost model represents 3 reasonable expectation of cost bazed on
the building program presented and the anticpated quality of
construction. Cost escalation is induded to 2 mid-point of construction
n January, 2012. Design ( Soft C , Medical Equipment Costs
and Owner Contingency are allowances and will be refined with team
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