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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

SIX TENETS OF LEAN CONSTRUCTION

1 Respect for People Optimizo

2 Optimize the Whole

3 Generate Value Continuous RESPECT FOR Generate

Improvement Value
4 Eliminate Waste PEOPLE

5 Focus on Flow

Flow Waste

6 Continuous Improvement
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Lean Integrated Project Delivery

Traditional Project Delivery

Integrated Project Delivery

Fragmented, assembled on “just-as-needed” or
“‘minimum-necessary” basis, strongly hierarchical,
controlled

Linear, distinct, segregated; knowledge gathered
“‘just-as-needed”; information hoarded; silos of
knowledge and expertise

Individually managed, transferred to the greatest
extent possible

Individually pursued; minimum effort for maximum
return; (usually) first cost based

Paper-based, 2 dimensional; analog

Encourage unilateral effort; allocate and transfer
risk; no sharing

TEAMS

PROCESS

RISK

COMPENSATION/
REWARD

COMMUNICATION/
TECHNOLOGY

AGREEMENTS

An integrated team entity composes key project
stakeholders, assembled early in the process,
open, collaborative

Concurrent and multi-level; early contributions of

knowledge and expertise; information openly
shared; stakeholder trust and respect

Collectively managed, appropriately shared

Team success tied to project success; value-based

Digitally based, virtual; Building Information
Modeling (3, 4 and 5 dimensional)

Encourage, foster, promote and support multi-
lateral open sharing and collaboration; risk sharing

—
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Comparing Delivery Models

Construction

Integrated Project

Model Design-Bid-Build Manager at Risk Design-Build Delivery
Claims High Likelihood Moderate Likelihood oW lIkelihood (withno oo | ikelihood
major changes)
Open Book No Partially Partially Yes, for all major
partners
Risk/Reward No Potentially Potentially Yes
Ability to Make
Changes to Scope in Low Moderate Low High
Construction
Reliability of Cost Low Medium High Highest
Timing of Budget End of Project Middle of Project At Completion of Early in Design Phase

Certainty

Design

<>
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/ Tri-Party
Agreement

" Traditional

Trade " Traditional
Partners

Design
Consultant

/ General
Contractor

.
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Risk-Reward Pool



SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Contract — Risk / Reward Structure

Profit / ICL

‘ Profit Reduction

Target Cost

Contingenc
Sy Shared Savings

Cost of Work
incl Overhead
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Contract — Risk / Reward Pool

Plumber Steel Struc;tural
HVAC 2% LA Engineer

3%
Ext. Skin 494 0 Mechanical

Engineer

1%

" _Low Voltage

6% :
Engineer

Electrician Architect 1%
7% 15% Electrical

Engineer
1%

—
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PROJECT CHARACTERISTIC

Level of Ambition Technical Innovation
Creative Innovation
Other Areas of Innovation

High Sustainability Goals

Stressors High Value to Budget
Challenging Schedule

Level of Clarity’ Current Scope Development

Expected Time for Future Scope Development

Probability Expected Change in Building Technology

of Change : :
Expected Change in Business Case

Expected Stakeholder /Public Driven Change

Complexity Level of Interdependency of Systems
of Interaction

O
O
O
O
O
O
O
O
O
O
O
O
O

O0l0O00I00|I00 |00

Level of Interdependency of Participants

1 IPD is a good choice when managing projects with scopes that are not initially clear, but it will require a more extended validation period before setting targets

Source: Integrated Project Delivery: An Action Guide for Leaders
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Developing a “Project Organization”

» Functions like the board of directors
» Establishes the vision and mission
» Establishes measurements of success

anagement Team

Functions like the C-level leadership

Establishes detailed plans to achieve goals and objectives
Commits resources as necessary

Accountable for established measurements

« Carries out initiatives and action plans
* |dentifies issues and obstacles
* Regularly reports out to higher levels

- © LEAN CONSTRUCTION INSTITUTE




The Owner

» Role Model

» Leadership

* Internal Alignment
 Model Transparency

 Upper Management
Support



Timing of Key Stakeholder Engagement

Best Projects: seseccssesescccsscccssrsescccssscsssrses .
76% engage key 42% Typical Projects:
: stakeholders before or : . :  42%don’tengage key
i during conceptualization : . : stakeholders until design :
development or later ~ :

-..,.... 9%
o

4%

-

Pre-business Business case During During schematic During design During construction End of construction
case validation conceptualization design development documents documents or later
(pre-design) (0-15% design) (15-30%) (30-60%) (60-90%) (100% CD)

DODG= Miircs



Integrated Project Delivery Implementation Plan

Cumuilative Cost
of Project

Owner Level of Influence

Bringing a % Architect Hired
R d X GC/CM Hired

Y Lean Coach Hired
earlyona

construction @—> Engineers Hired

project allows @—> At-Risk Trade
for a high Partners Hired

level of
influence
when costs
are low

l
!

Time

D b o ST

Target Value Dlivery

1
Owner Team 4 .- Continuous
Alignment Selection Lkt Improvement



SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Nothing is Perfect — Roof Truss Example

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

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

Truss Deflection

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

Truss Supplier Response

At this point, we cannot explain the truss deflections reportedly observed in the field at the
Sunnyvale Clinic, which are reportedly about three times the magnitude of the deflections
calculated for full design loading. It is possible such field deflections could have resulted from
truss damage, improper installation and/or overloading, but we have no evidence of any of these

events having occurred,

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

Truss Fix

Stiffening element x 14' 0"

Attach to truss webs w/ (4) #10 sds 400[12
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25 YEARS OF LEARNING: SUPERCHARGE YOUR LEAN JOURNEY IN THE MOTOR CITY

Truss Fix Outcome

« $250,000 Cost (design/construction)

« $40,000 recovered from withheld retention
« $210,000 cost to IPD Team

« Loss of $70,000 in shared savings

« Owner paid $140,000 in cost

e No Lost Time!

—
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The Purpose
of Validation

Is Certainty
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“We can build this building for this budget, with this scope, in this much time, with
this level of quality.”




Allowable Cost Validation

Established Plan Alignment Validation Validation Report

—-— _— — -

= Owner's business caze = Timeline =Values alignment / - Alignment elements
- Budget decision matrix = Validated owner requirements:
- Location of work - Other goals / metrics Drawings, narratives, sketches,

= Training needs

- Existing information catalog
= Known project constraints
= Evidence of owner buy=in

= Codecation protocol

= Communications protocol

= Onboarding protocal

= Existing information analysis
= BIM aspirations and BIMx

= Lean plan

- Safety plan

= QA /QC plan

= Training and Level Setting:

Lean, IPD, TVD, Contract,
BIM j VDC, Co-location,

Forecasting, Team structure

and culture

{:l:l-am'cr'l.l-:tathilil:';.r Estimating
Analysis

Image courtesy of Integrated Project Delivery — An Action Guide for Leaders, 2019

models, atc,
= Elemental cost estimate
= Validated target cost
= Validated schedule
= Profit plan / “The Deal”
= Risk and Opportunity Register
= Contract execution plan

= Includes buy-in and signoffs
by all stakeholders

or
No Go



Allowable Cost Established*

*subject to change



EXTEND VALIDATION Shelve, Freeze,
or Revist Project

Validation Reduce Solicit
Process Uncertainty Approval

Go
l Inform

Project and
Proceed




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

New Helen Diller Hospital in San Francisco
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Rebar Assumption in Validation Phase

L bs /Cubic Yard

= e e e e

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

Actual Footing Mock Up
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Office Building in
Wisconsin (IPD)

- Developer Provides Budget for Renovation at $30M
 Owner Hires Lean Coach

» Conditions of Satisfaction Established

 Owner Selects IPD contract

* Architect and General Contractor Hired For Validation
Process

« THE ISSUE: Validation Process completes with a Target
Value of $60M

e THE SOLUTION: Owner Can Now Make a Good Business
Decision For Next Step

« RESULTS: Validation: 3 Months at 1% of Budget Cost vs.
Traditional: 12 Months at 15% of Budget







James John

Pease
| | Zachara
Vice President, Vice President
Health Major Capital Projects
UGsr Health TS b
Owner’s Representative/Program Management
650.833.8773 847.714.7481

James.Pease@ucsf.edu jzachara@ifspm.com



4

In the spirit of
complete this s
feedback.

'Eii'i’l:

L



Thank you for attending
LCI Congress!
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