Lean in the Design Phase

o\ Lean Construction Institute

v Immersive Education Program

Toimprove is
to change.To
be perfectis to
change often.

© LEAN CONSTRUCTION INSTITUTE 1



Lean in the Design Phase

. DS ean Construction Institute
Health precautions to keep everyone &

as safe as possible at Congress:

* Wear masks at all times in indoor events.

» Complete your daily health screening on your phone and bring it
with you when you enter the center each day.

* Practice social distancing to the extent possible. Seating at plenary
sessions is structured to help with this.

* If you feel ill at any time, please leave the conference and return to
your room/consult a physician as necessary.

+ Ultimately, our collective health and safety at Congress is up to all
of us. Thanks for your support!
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Le in the ign Pha

o\ Lean Construction Institute

Tab I e Set l ' p v Immersive Education Program

Please move to a table where you do not know anyone.

Sit 5-6 at a table.

Introduce yourself to others at your table.
Choose a Facilitator to todays presentation
Also, choose a timekeeper.

5 Min
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\ Lean Construction Institute

v Immersive Education Program

Introduction to
Lean In the Design Phase

Michael Williams, Principal Stantec Architecture

Dave Hagan, Executive Director of Continuous Improvement Devenney Group Ltd. Architects

19 October 2021
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Lean in the Design Phase

o\ Lean Construction Institute
v Immersive Education Program

LCI Course:
Introduction to Lean in the Design Phase
Approved
4 CEU o o
Continuing
Sign the sign-in sheet for credit Education
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Lean in the Design Phase

Learning Objectives

o\ Lean Construction Institute
v Immersive Education Program

Learn key definitions of Lean, review foundational goals and benéefits,
recognize key components and discover the Eight Wastes.

understanding the Lean mindset, and identifying keys to developing a high-
performing team.

Learn how to connect principles and practices by discovering the benefits of
key Lean approaches: Big Room, Target Value Delivery and Collaborative

@ Learn how to connect people through collaborative communication by

Planning.

Q : : : :
Discover set-based design practices, understand the impact of sound

decision-making, and the relationship to optimizing outcomes.
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Lean in the Design Phase

o\ Lean Construction Institute

A g e n d a v Immersive Education Program

1:00 PM = Introductions

1:10 PM — Set Up

1:45 PM — Lean

2:15 PM — Lean Operating System
3:05 PM — People

3:30 PM — Practices

3:50 PM — Target Value Delivery
4:15 PM — Other Tools

4:45 PM — Final Report Out

5:00 PM — Adjourn
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Lean in the Design Phase

> Lean Construction Institute

VVh O, S H er e T O d ayr) Mg [mmersive Education Program

This is a great mix of the key

members of a typical Design Phase

for a given Project Owners/
Reps

Contract 26%

ors/Trad
es
47%

Designer
s
26%
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Lean in the Design Phase

o\ Lean Construction Institute
Lean Journ ey to Maste ry W™ Immersive Education Program

How will you reach the next
level on your journey? ESIER ~

Competency

Understanding

I

Continuous Learning
Awareness ~— Cycle(s) /

/

”’
-
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INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL

. o\ Lean Constr}lction Institute
Nature of Design: Current State N v Educaton rogram

DESIGN CONSTRUCTION
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INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL

o\ Lean Construction Institute
. . v Immer: sive Education Program
Challenges in Design

By nature — Design is COm p I eX
tofien imvaives LIOUS@NAS of decisions

Sometimes over a period of m a.ny ye arS
win NUMeErous interdependencies
uneer NGOy UNcertain environments

Reference: Freire, J., & Alarcon, L. F. (2002). Achieving Lean Design Process: Improvement Methodology.

Journal of Construction Engineering and Management
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h I I . . v Immersive Education Program

Design can involveala.rge number Of partICIDantS
nauce MANy decision makers

=equre lrAAE-0ffS between competing criteria
senasedon INAAEQUAtE (or incomplete) information

«nlNtense budget and schedule constraints

Reference: Freire, J., & Alarcon, L. F. (2002). Achieving Lean Design Process: Improvement Methodology.
Journal of Construction Engineering and Management
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Lean in the Design Phase

o\ Lean Construction Institute

By . Mg [mmersive Education Program
Traditional Delivery Outcomes...

Risk is high.
isk is hig 7o

a8 Teamwork is unreliable.

@ 72% of projects are delivered late.
@ Customers are not satisfied.

@ 73% of projects are over budget.

@ Profit margins are shrinking.
@ Rework and waste is high.
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Lean in the Design Phase

\ Lean Construction Institute

. v Immersive Education Program
[he Reality...

75% 69

DAYS
Costs increased 15%
. . Project delivery averaged due to changes in budget
of projects delivered late, 69 days late and schedule

over budget, or both

Research Survey
Conducted by

PROCORE
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Lean in the Design Phase

The Reality...

Construction Industry labor
productivity has decreased 19%
overall since 1964 while all other
tracked industries have increased
productivity an average of 153%.

© LEAN CONSTRUCTION INSTITUTE

o\ Lean Construction Institute
v Immersive Education Program

300
250 L
+153%
- CAGR +1.9%
200 Non-farm business

labor productivity

150

100 rmm i = - e — — o —————— = ——

B C\GR -0.1% N

Construction labor >
productivity

50

0
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Lean in the Design Phase

o\ Lean Construction Institute
. Immersive Education Program
The Opportunity... ~ g

DESIGN/
MANUFACTURING CONSTRUCTION

Waste 12%

Productive Time Waste 57%

Productive Time

2004 study by the Construction Industry Institute

17
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o\ Lean Construction Institute

Discussion Question: Box #2 TN o g

What are your dissatisfactions with the way
projects are currently delivered?

Individually list at least 3 dissatisfactions on a post-it note. Table
facilitator to allow for 8 minutes for discussion and then create a list
of the 3 that have consensus in Box #2

CREATE ANSWERS 8 MINUTES:
REPORT OUT 2 MINUTES
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Lean in the Design Phase

o\ Lean Construction Institute

Own er D |SS atl Sf aCtl on W™ Immersive Education Program

less than one in ten owners (9% to be 90/
exact) believe they are achieving a 0
high level of excellence in total project

performance. o
bt

2018 CURT Owner Study
Continuum Advisory Group
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Lean in the Design Phase

o\ Lean Construction Institute
v Immersive Education Program

Excellence
OWNERS A/E/C PARTNERS
WHAT SETS HIGH EXCELLENCE WHAT SETS HIGH EXCELLENCE
A/E/IC PARTNERS APART? OWNER CLIENTS APART?
* Integrity « Strong culture and values.
» honesty regarding team-member experience « Trust is instantly there
* Long term partnerships « Transparency
» Understanding the customer (end user) needs « Shared success mindset (“we/the team” not “us
and striving to meet them. and them”
* Proactive problem solving « Rapid decision making capability
* Transparency when something goes off the rails « The right attitude - trusting that your A/E/C
* Knowledge of owner systems/processes/facilities partners are the experts in what they do
- not having to repeat the learning curve » Experience 2018 CURT Owner Study
- Listening and reacting appropriately. Continuum Advisory Group
* Other

© LEAN CONSTRUCTION INSTITUTE 20




Lean in the Design Phase

Dissatisfaction

o\ Lean Construction Institute
v Immersive Education Program

IF YOU COULD CHANGE ONE THING ABOUT YOUR PROJECT PARTNERS,

WHAT WOULD IT BE?

WHAT OWNERS WANT TO CHANGE

WHAT AEC’S WANT TO CHANGE

ABOUT THEIR CONTRACTORS

1. Trust and Transparency 22%
2 Alignment 17%
3. Innovation 17%
4. Contracting Approach 17%
5. Relationships 17%
6.  Other 10%

© LEAN CONSTRUCTION INSTITUTE

ABOUT THEIR OWNERS

Contracting Approach 46%
Collaboration 38%
Other 16%

2018 CURT Owner Study
Continuum Advisory Group
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Lean in the Design Phase

o\ Lean Construction Institute
v Immersive Education Program

Overcoming Industry Inertia

Efficiency of Construction Processes in the Industry
(By Level of Lean Engagement)

Non-Lean Practitioners Lean Practitioners

m |[nefficient/Highly Inefficient
= Neutral

m Efficient/Highly Efficient

= Not Sure
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o\ Lean Construction Institute
v Immersive Education Program

We are now in a world where
the risk of trying something

new Is actually much lower
than the cost of sticking to
what has worked in the past.

The Ah Ha Moment

Bill Taylor, Fast Company
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Lean in the Design Phase

o\ Lean Construction Institute
v Immersive Education Program

Change

Customer defines Quality from
actual experience with the product
or service.

Create efficient processes back
from the customer to the creation
of the product or service.

Scientifically approach process.
Theory-Question-Improve

Workers, given the opportunity, will
change and improve the processes. [Foo———" .. _

Steve Jobs in 1993 as CEO of NeXT Computer
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Lean in the Design Phase

Definition of Lean

What is Lean?

A management system and culture
of respect designed as a way we
work by adding value for our
customers and eliminating waste,
where every person associated with
the delivery of the good or service is
empowered to improve their
processes.

© LEAN CONSTRUCTION INSTITUTE
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Lean in the Design Phase

o\ Lean Construction Institute
v Immersive Education Program

Definition

What is Lean Project Delivery? Optimize

the Whole

A structured application of the Lean
philosophy facilitated with specific
tools and processes to enhance FRE N (ESPECTIORGY coent
and align the flow of information PEOPLE

and eliminate the waste inherent in
the legacy project delivery system.

Flow Waste

© LEAN CONSTRUCTION INSTITUTE



Lean in the Design Phase

o\ Lean Construction Institute

- - Immersive Education Program
Lean Project Delivery Enables ~ g
& Risk to be collaboratively managed. =3 Team-wide reliability.
&-8
@Projects to be delivered on time. @ Higher customer satisfaction.
@Prolects to be delivered within the budget. @ Fair profits for providers.
@Minimizing waste and rework.

© LEAN CONSTRUCTION INSTITUTE 28




Lean in the Design Phase

\ Lean Construction Institute

Goals of Lean Design & Construction N et o g

@ Achieve reliable workflow

@ Maximize value to the customer

@ Minimize waste

@ Optimize the whole, not the parts

© LEAN CONSTRUCTION INSTITUTE

Develop a discipline of learning
and continuous improvement.




Lean in the Design Phase

o\ Lean Construction Institute
v Immersive Education Program

Industry Awareness

Target Value Design A
Multi-Party Contracts l
Value Stream Mapping [E S I T
Big Room [T

Choosing By Advantages l
Lean Construction l
Pull Planning [ T

Last Planner System l
Justin Time  [ESK7 N TV M7

Toyota Way X7 YT N7

Six Sigma. T Y/

= Not Familiar With m Familiar With = Implemented -

© LEAN CONSTRUCTION INSTITUTE 30




Lean in the Design Phase

o\ Lean Construction Institute
v Immersive Education Program

Challenges

Top Challenges Faced in the Implementation of a Lean Approach

Lack of Knowledge
Lack of Support across Project Team
Perception That Lean is Complex
Employee Resistance
Lack of Industry Support/Understanding of Lean
Perception that Lean Will Take too Much Time

Lack of Standards
Concerns about Profitability During Transition

Union Reluctance

ae
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Lean in the Design Phase

Do Lean Practices Help?

Correlation of lean intensity to outcomes

o\ Lean Construction Institute
v Immersive Education Program

(% likelihood on best projects)

m Low Lean Intensity ®mHigh Lean Intensity

Co Location Big Room

Targe esign

% Likelihood to
Complete
Ahead of Schedule

% Likelihood to
Complete

Under Budget ) )
Sample Size: 162 Projects

© LEAN CONSTRUCTION INSTITUTE
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Prefab/ ation
Continu ating
rding
oring

_ mk|ng_
Last Planner System

b A4%]
2000
4.0
4500
27T

|
(% 41.%

SO 0.9

Source: LCI-Dodge Data and Analytics Benchmarking 11.17.16
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Lean in the Design Phase

o\ Lean Construction Institute
v Immersive Education Program

If You Use it.... You Will Improve

Results from implementing Lean practices.

improved Safety
Greater Customer Satisfaction 42.% REL
Higher Quality Construction 48.% JERaC
Reduced Project Schedules 4%
Greater Productivity 1.9 |

0470

Greater Profitability/Reduced Costs 219
Better Risk Management

= Medium Level of Lean Achievement m High Level of Lean Achievement "o

© LEAN CONSTRUCTION INSTITUTE 33




o\ Lean Construction Institute

Discussion Question: Box #3 TN o g

Individually list what 3 things would you change to create
better project outcomes and a more sustainable Design
and Construction industry?

Table facilitator to allow for 8 minutes for discussion and then create
a list of the 3 that have consensus in Box #3

CREATE ANSWERS 8 MINUTES:
REPORT OUT 2 MINUTES

© LEAN CONSTRUCTION INSTITUTE 34



Lean as an Operating System



INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL

Project Elements

o\ Lean Construction Institute
v Immersive Education Program

Lean can be implemented
regardless of commercial terms:
Design-Bid-Build, Design-Build or
Integrated Project Delivery. The
degree of implementation varies
with the terms.

Lean teams organize in a
structure that leads to
improved coordination,
outcomes and shared
leadership.

LEANIS
CONTRACT NEUTRAL

OPERATING SYSTEM

A Lean Operating System is an
organized implementation of Lean
Principles and Tools combined to allow
a team to operate in unison to create
flow.

© LEAN CONSTRUCTION INSTITUTE 346




INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL \
o Lean Construction Institute
v Immersive Education Program

Lean Operating System

Components Include: r

= Principles
= People
= Practices

© LEAN CONSTRUCTION INSTITUTE



INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL

Lean Operating System

Principles

= LCI Six Tenets
= Creating uniform flow
= Continuous Improvement

© LEAN CONSTRUCTION INSTITUTE
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Lean in the Design Phase

. o\ Lean Constr}lction Institute
S IX Te n etS Of L e an Wg#®®>  Immersive Education Program

Q Respect for people Optimize
a Optimize the Whole
e Generate Value

e Eliminate Waste HIPTOYEMEnt P E 0 P L E Value

e Focus on Flow

Continuous RESPECT FOR Generate

e Continuous Improvement Focuson eminate

© LEAN CONSTRUCTION INSTITUTE




Lean in the Design Phase

D Lean Construction Institute
v Immersive Education Program
Respect for People

Eighty-five percent of the reasons
for failure are deficiencies in the
systems and process rather than the
employee. The role of management

is to change the process rather than
badgering individuals to do better.

{U Edwards /)»'/71//1.('

AZQUOTES f

o RESPECT FOR PEOPLE
People transform ideas and materials into value.
People are essential to Lean project delivery so they
must collaborate within and across teams using
foundational Lean principles with the goal of
optimizing overall value.

© LEAN CONSTRUCTION INSTITUTE 40




Lean in the Design Phase

Optimize the Whole

\ Lean Construction Institute

v Immersive Education Program

OOPTIMIZE THE WHOLE
Lean approaches focus on optimizing the
whole of the project. Looking beyond the local
and individual efforts to study the overall
outcome to determine where value is added

VS
) and waste can be eliminated.

L

OPTIMIZE HERE

© LEAN CONSTRUCTION INSTITUTE 41




Lean in the Design Phase

S Lean Construction Institute
v Immersive Education Program
Generate Value

./ .--

o GENERATE VALUE | 2L VMR,
Team members have the ability to understand m
E=—==—>—_13

and refine the definition of value from the
customers’ point of view, and this definition
becomes increasingly clear through the life of KEEP
the project.

AND

CREATE VALUE

© LEAN CONSTRUCTION INSTITUTE 42




Lean in the Design Phase
o\ Lean Construction Institute

v Immersive Education Program
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- n | _ . o\ Lean .Constr?.u:tion Institute
E | g ht Ty p es Of WaSte Vg#®  Immersive Education Program

@ Over/Under Production Excess Inventory

@ Waiting @ Unnecessary Motion

2F) Unnecessary Transportation Defects

Over Processing @ Unused Creativity of Team
Members

(Not listening/Not speaking up)

© LEAN CONSTRUCTION INSTITUTE




Lean in the Design Phase

o\ Lean Construction Institute
v Immersive Education Program

Focus on Flow

o FOCUS ON FLOW
Project team members collaboratively find
ways to eliminate steps that have no value
which shortens the process, all while focusing
on flow efficiency.

© LEAN CONSTRUCTION INSTITUTE 45




Lean in the Design Phase

o\ Lean Construction Institute
v Immersive Education Program
Focus on Flow

e ™~

o FOCUS ON FLOW
Project team members collaboratively find
ways to eliminate steps that have no value
which shortens the process, all while focusing
on flow efficiency.

AN %
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INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL

. o\ Lean .Constry.lction Institute
Flow and Smaller Batch Sizes TN st Ritor o

Design Coordination or re-design to reduce costs. Sm a| | er Batc h S| 7esS

Q>

Engineering
Design

You do your work before | do mine.

Typical Design Lean, Collaborative
Process 112 (3|4|5|6|7|&|2 Design 112 |3(4|5]|6|7|&8]|2
Architectural Design Architectural Design
Engineering Design Engineering Design
Constructability/Estimating Constructability/Estimating
W
» N .
Waiting Less waiting

© LEAN CONSTRUCTION INSTITUTE 47




INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL \
Lean Construction Institute

Continuous Improvement (PDCA or PDSA) > i

Act (Adjust) — take action
based on the learning.

Plan (Predict) — identify the
opportunity and plan a change
based on a hypothesis

Continuous
Improvement

Check (Study) —review the Do — test the change at a small
outcome, analyze the results, scale
identify what was learned

Lean thinking demands a mindset of continuous improvement.

© LEAN CONSTRUCTION INSTITUTE 48




o\ Lean Construction Institute

Discussion Question: Box #4 TN o g

Discuss the following question:
 Why are project outcomes not predictable (cost/schedule)?

Table facilitator to allow for 8 minutes for discussion and then create
a list of the 3 that have consensus in Box #4

TOTAL TIME 15 MINUTES:

© LEAN CONSTRUCTION INSTITUTE 49
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INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL \
o Lean Construction Institute
v Immersive Education Program

Lean Operating System

[

= High Performing Team H
= Project as a Promise

= Trust

= Conditions of Satisfaction

= Respect

© LEAN CONSTRUCTION INSTITUTE




Lean in the Design Phase

\ Lean Construction Institute

Characteristics of High Performing Teams NS e Educaiontrogan

@ A high performing team is built on a strong
foundation of trust and transparency among all
members.

@ There is a culture of respect that enables members

to effectively delivery against CoS. LEADERS

g 03| CORETEAM
High performing teams break down barriers through o
innovation and continuous improvement. (LUSTERGROUP

@ They break down traditional silos to maximize skills
and optimize performance.

© LEAN CONSTRUCTION INSTITUTE 53




ean in the Design Phase

Proje

‘ o o\ Lean Construction Institute
Ct iS a P ro m ise v Immersive Education Program

A project Is a very big
promise delivered by
people in an ever

changing

© LEAN CONSTRUCTION INSTITUTE 54



Lean in the Design Phase

o\ Lean Construction Institute

T t v Immersive Education Program

Challenge: Systematic Lack of Trust

CREDIBILITY RELIABILITY INTIMACY

N l /
C+R +1
>

SELF-ORIENTATION

TRUST QUOTIENT —>TQ .

For Example:

Mother Teresa Viadimir putin
j TQ: 1,000 VS T0: 10

Permission of Curt F. Dale Seminar

© LEAN CONSTRUCTION INSTITUTE



Lean in e esign

o\ Lean Construction Institute

Conditions of Satisfaction (CoS): N merivsEducton Pogan

Part of language act of making a promise (Basic Action Workflow)
» Are developed by the team

« Measurable statements that inform a project team about which tests a
project must pass to be accepted as a success

» Inform the decision-making process of the team

© LEAN CONSTRUCTION INSTITUTE 56



Lean in the Design Phase

. . o\ Lean Constr}lction Institute
B aSIC ACtl on WO rkﬂ ow W™ Immersive Education Program

Preparation Negotiation

Re t or Offer

Acceptance

» (2 mutual promises)
Conditions

of
Satisfaction,
Time

PERFORMER

CUSTOMER /

Declaration of
Satisfaction

Report of Completion
Acceptance Performance

Credit: Dr. Fernando Flores
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INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL

Conditions of Satisfaction (CoS)

\ Lean Construction Institute

v Immersive Education Program

Criteria by which the project will

be considered a success @
established by ALL of the

stakeholders or “Customers” R

Relevant
Worthwhila

Is the goal worthwhila
and wi our

This criteria creates the Conditions
Of Satisfaction for the project and is
the foundation of the“Customer’s”
VALUE PROPOSITION P ———

© LEAN CONSTRUCTION INSTITUTE 88




Lean in the Design Phase

o\ Lean Construction Institute
C O S Exa m p I e v Immersive Education Program

« Gather criteria from all stakeholders.

) CONDITIONS OF
« Assemble into clear statements of value. SATISFACTION

« Use as the basis for decisions and guiding the process.

IMPROVE THE PATIENT SATISFACTION SURVEY SCORE BY
—%.

IMPROVE THE AVERAGE DOOR TO DISCHARGE TIME

BY _ MINUTES.

DECREASE THE NUMBER OF FALLS FOR THE EMERGENCY
DEPARTMENT BY _%.

UTILIZE THE LAST PLANNER SYSTEM TO TRACK AND
MANAGE CONSTRAINTS WITH A 75% OR GREATER PPC.

BIM COORDINATION TO BE DONE THROUGH
CONSTRUCTION DOCUMENT DEVELOPMENT.

GET Paridur
PRovide & '?43”

SHORTEW Cenery,
i

S| ki V2 Hioneds

EXCELLENCE IN SAFETY: 95% EXCELLENT RATINGS AND
ZERD LOST TIME INCIDENTS.

EXCELLENCE IN HOUSEKEEPING: 90% EXCELLENT RATING
OR HIGHER.

(~ o O - T o [ o [ - |

INNOVATION BY PREFABRICATION

ALL TEAM MEMBERS WILL GO THROUGH ONBOARDING.

© LEAN CONSTRUCTION INSTITUTE



Lean in the Design Phase

\ Lean Construction Institute

C @) S Exa m p I e Wg#”>  Immersive Education Program

“A target goal developed as a reflection of the customer’s values, where the customer is not necessarily only the client”

1. Create New Industry Standards for Las Vegas
Definition:
+ All team members have fun.
» High safety standards.
» Utilize the Last Planner System-High level of Plan Percentage Complete (PPC).
* Increased production rates.
* Engage more owners in the IPD/Lean delivery process.
* Full buy in and cooperation from all levels of field personnel in the IPD process.
+ Draw Once/Build Once
Measurements:
» Teamsurveys have a__ 90 % positive response.
* 0 LostDay Cases
* PPC Leveltobe 90 % or higher.
* Net production rates _6 % lower than PCE hours.
» During or after the project at least one owner in the LV market contracts with a team to deliver a project utilizing
IPD/Lean delivery.
* No rework unless value added.
o No material design chgs after plan check approval.
0 No design chgs due to lack of coordination.
o No construction chgs due to lack of coordination.
o 100% coordmated scope and properly sequenced scope

© LEAN CONSTRUCTION INSTITUTE



Lean in the Design Phase

o\ Lean Construction Institute
R e S p e Ct v Immersive Education Program

BELOW THE LINE

TITLES DENY
BLAME LYING
CONFUSION EXCUSES
“CYA" IGNORE
SECRETS FAULT

ABOVE THE LINE

© LEAN CONSTRUCTION INSTITUTE




Lean in the Design Phase
o\ Lean Construction Institute
R t v Immersive Education Program

ENOUGH
LET'S
MOVE
ON

e

A
i

- -
- - -

T
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o\ Lean Construction Institute

Discussion Question: Box #5 TN o g

Propose solutions or ways to mitigate one of the 3 top reasons
listed In Box #4

Pick one of the proposed reasons in Box #4 and propose 3
actionable solutions to report out. Place tags for the top 3 in Box #5
Discuss for 8 minutes.

TOTAL TIME 10 MINUTES:

© LEAN CONSTRUCTION INSTITUTE 63
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INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL

o\ Lean Construction Institute
v Immersive Education Program

Lean Operating System

[

Practices ﬁ
= Team Organization ¢
= Big Room Mindset
= Collaborative Planning

= Target Value Delivery

© LEAN CONSTRUCTION INSTITUTE



Lean in the Design Phase

\ Lean Construction Institute

Traditional Project Delivery TNt

Pre-Construction Services Construction //'
/

= /
ST /
£ g | Architect Hirgd
E® . | /
8 k] Enginegrs Hired /

S /

> CM/GC Hired ,

Major Trades Hired
-~
-
— -
PD SD DD CD CONSTRUCTION
Time

66
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Lean in the Design Phase

\ Lean Construction Institute

Integrated Project Delivery N e i g

E———— —
F;r/e/Construction Services Construction
o X
cC o /
e 5 Arch}tect Hired
E® . .
o © Engineers Hired
O o
C / IIIII’
- .
CM/GC Hired
/ IIIIIII>
Major Trades Hired
/ lllllll>
PD SD DD CD CONSTRUCTION
Time
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Lean in the Design Phase

o\ Lean Construction Institute

Immersive Education Program

Team Organization - Cluster Groups
Work Clusters: SITEPARKING

- Distinct portions of the work ::En o
* Cluster led by a “Champion” e e
» Cross discipline(Trades, Designers,

Owner/Stakeholders) ek A

e Meet 1-2 times a week " BANNER BOSWELL "~ Biviect Maneger

‘, MEDICAL CENTER i
L i oo EMERGENCY DEPARTMENT JECE D
Work collaboratively (BIM & Lean Tools) i ENEY DERAr] - EEC
* Report out weekly MCEEL  NEWCONSTRUCTION

MEP Engineare: BIG ROOM

Structural Engindgss
L

Management:
» Not involved in day-to-day of team :
. General Contractor INTERIORS' A
» Resolve conflicts MEP Enanoat projtvanager | Pz eeoere

Architect ®
R General Contractor

 Make Decisions tois Bosin

Structural Engineer
General Contractor
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Lean in the Design Phase

Big Room

Immersive Education Program

o\ Lean Construction Institute
e

Bringing key individuals together
to speed up
communication and decision-making and to
reduce silo-ed thinking

Big Room is a commitment to a project, the team, and to working together!

© LEAN CONSTRUCTION INSTITUTE



Lean in the Design Phase

\ Lean Construction Institute

B | g ROO m | S ...... v Immersive Education Program

« A verb... notanoun

» Mindset of intense focuson 4 | [ ;@ e
advancing work. EERE = }

« A place that enables cross-
functional team collaboration.

* The collaborative behavior of
a team and the work they are
producing.
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Lean in the Design Phase

. o\ Lean Construction Institute
B I g R O O m v Immersive Education Program

Small Project
1X Weekly
Big Room

Large Project
100% Co-location
Big Room

Medium Project
2X Weekly
Big Room

© LEAN CONSTRUCTION INSTITUTE



Lean in the Design Phase

. . o\ Lean Constr_uction Institute
Last Planner System® in Design NS etk

LPS in Design —

MILESTONE ;
uses DECISION Pranning Set Milestones

POINTS for
milestones

SHOULD

PHASE PULL

Planning Specify Handoffs

5 Connected
DESIGN CYCLE

Conversations Planning Advance the Plan
2 — 3 weeks

: : WEEKLY WORK
LPS in Design — Planning

uses DESIGN

Make Promises

CYCLE

PLANNING LEARNING/IMPROVING PPC/Variance @

N\
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INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL \
Lean Construction Institute

LaSt P I anner Syste m® : W#®>  Immersive Education Program

LPS in Design focuses on the transfer of information or YOUR NAME |#DAYS | DATE
“release of information”. WHAT YOU WILL PROVIDE

Typical project delivery (SD, DD, CD etc.) should not be

used as a basis for LPS in Design. WHAT YOU NEED

LPS in Design is a person to person (not driven by the

Project Managers) exchange of information. PROVIDER NAME | vaRTANCE
e e et C T L L I —

......
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INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL

. . o\ Lean .Constry.lction Institute
Milestone Planning Example N immesive Eiucation rogam

Milestones should represent decision points
and large transfers of information.... not
drawing sets!

Milestone planning should be used to work
out the logic in a design delivery.

| "SAND BOX"

6 PHASE PULL e@@ 6

KEY RELEASES OF WORK

000§ $e IR D ¢ &
o % %

STANFORD HEALTH MILESTONES

STANTEC DESIGN TEAM MILESTONES
CRANE MILESTONE

OTHER ONGOING PROJECT
COORDINATION MILESTONES

3 -e
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INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL

o\ Lean Construction Institute
- mmersive Education Program
Pull-Creating Flow e

R eq u eStS for | nfo rm atl O n RE:EASE OF INFORMATION SEQUENCE
are “pulled” from a
mlIeStone tO the Ieft  DEPENDENT STRING OF REQUESTS FOR INFORMATION

PULLED FROM THE
INITIAL REQUEST

Information is released in - : e

e |

BALE P RoGR TR STRMCTURAL MEHBER INITIAL REQUEST FOR MILESTONE

a flow to the right. P L — il

FRELTMINGRY =
EQUIPMENT LTST v |EeupmEnT weskTs .
Lt LAS 53. WElSHTS ., MIKE W ]x |n-rv |-as s |. Im

e P T [k |mmm SEILING HEIGHTS N LaB CEILING MOUNTED CEILING MT.

EQUIPMENT LAYOUTS EQUIPMENT
...... INFORMATION
o [T CEILING WT- N LABS Eauz;?a e
R ; [ PLANNER
et (o= e e

............................. —
NFORMATION - HEAT
LoRDiNG

MIKE W veezance,

FLOW OF WORK
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INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL

. o\ Lean .Constry.lction Institute
Putting It Together TN b e ogan

Weekly (or more frequent)
planning sessions.

2 to 4 week “look ahead”
planning is typical.
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INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL

- o\ Lean .Constry.lction Institute
Target Value Delivery N e S

It is an application of Taiichi Ohno’s practice of
self-imposing necessity as a means for continuous improvement (Ballard, 2009)

VISION \O/ traditional
—\\ - —~ — o — —

%’}\ @ design-bid-build
S
EA A = Innovation!!
| 3
° target value
E design
= O 3
ey m.;]_‘s .
Creative Tension time~
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Lean in the Design Phase

. o\ Lean .Constry.lction Institute
Target Value Delivery NS e cton g

Traditionally:

» Cost is an output of design

 Finish your work before | start mine mentality
« Early commitment to design solutions in silos
* Design then determine cost, then rework

Target Value Delivery:
« Costis an input to design
« Information is shared early and often

« Sets of solutions are carried and optimized
based on the whole

« Continuous estimating and cost modeling
based on concepts
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INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL \
Lean Construction Institute

Traditional vs. Target Value Delivery =~ = ™

) L Cost is an output of design
The goal of TVD is to minimize

the waste produced by the e
design-estimate-redesign -
cycle(s) of the traditional value @ ) | : » »
engineering approach. T i s |

Design to an estimate rather Q- Y ¢ , ,

than estimate a design. e [N
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INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL

. o\ Lean .Constry.lction Institute
TV D & C O St M O d e I I n g Mg Immersive Education Program

= Model of the cost components & systems of a project.

= Derived from a market analysis.

= Create benchmarks based on quality levels.

= Cost Model must be in a format that is “consumable” by designers.
= Structured to allow the costs to be continually updated.

= Provides the team with a constantly up to date cost model.

= Should allow for projecting ‘what-if’ scenarios based on value
decisions that have yet to be made.
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Lean in the Design Phase

o\ Lean Construction Institute

Cost Model (Simple Approach) N v ducaion P

it

AR~ 240,952

Lvosgia- 4opor = po 14,293 Risk e
b - @sder 43,113

Misoney - i ' A

51'R\)CW’RE—IMPGZ— 54,972 45,690

Rasllep - nose ~ zam o

Path Back

CWE/ Cost Model
Tracking
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o\ Lean Construction Institute

Discussion Question: Box #6 TN o g

List 3 ways or processes to implement ONE of the 3 solutions
listed in box #5

As a group choose one of the 3 items in Box #5. Each person at
the table suggest 1 or 2 possible ways to implement the chosen
solution from Box #5. Then, as a group gain consensus on the top 2
or 3 and post in Box #6

TOTAL TIME 15 MINUTES:
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Lean in the Design Phase

o\ Lean Construction Institute

S et B ase d D es | g N Wg#”>  Immersive Education Program

Point-Based Concurrent Design

Few Options developed 1 Option chosen Selected Option Option Tested
by small group or single by small group developed
person
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Lean in the Design Phase

o\ Lean Construction Institute

S et B ase d D es | g N Wg#”>  Immersive Education Program

Point-Based Concurrent Design

Iteration cycle

Few Options developed 1 Option chosen Selected Option Test Failed
by small group or single by small group developed
person
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Lean in the Design Phase

o\ Lean Construction Institute

S et B ase d D es | g N Wg#”>  Immersive Education Program

Set-Based Concurrent Design

Many Options developed by 0000000)
diverse group. I,

V'V

VVV

VVV
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Lean in the Design Phase

o\ Lean Construction Institute

S et B ase d D es | g N Wg#”>  Immersive Education Program

Set-Based Concurrent Design

Many Options developed by
diverse group.

Options evaluated against
threats and each other.
Eliminate weak-add knowledge-
combine and move forward.

© LEAN CONSTRUCTION INSTITUTE
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Lean in the Design Phase

Set Based Design

o\ Lean Construction Institute

v Immersive Education Program

Set-Based Concurrent Design

Many Options developed by
diverse group.

Options evaluated against
threats and each other.
Eliminate weak-add knowledge-
combine and move forward.

Options continually evaluated
and narrowed.

© LEAN CONSTRUCTION INSTITUTE
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Lean in the Design Phase

Set Based Design

o\ Lean Construction Institute
v Immersive Education Program

Set-Based Concurrent Design

Many Options developed by
diverse group.

Options evaluated against
threats and each other.
Eliminate weak-add knowledge-
combine and move forward.

Options continually evaluated
and narrowed.

Final option selected.

No Iterations!

© LEAN CONSTRUCTION INSTITUTE
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Lean in the Design Phase
o\ Lean Construction Institute

S et' B ase d Exam p I e Vg#®  Immersive Education Program

(P ST VRS e, L3 Y
WRAATON/ (P g e
Vel s ST TT PAMNG 2T o

Decide

From CPR Program
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Lean in the Design Phase

\ Lean Construction Institute

P rototy p I N g W#®>  Immersive Education Program

Prototyping is creating a demo of what is being designed or built. It is essential for
clarifying required information. A prototype is generally a mock-up of what you intend to
build.

Images Courtesy of Stantec Architecture
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Lean in the Design Phase

. o\ Lean .Constry.lction Institute
P 3 P rototy p I n g v Immersive Education Program

l:'#-) McGouGH CE:/FG

LARK

ENGINEERING

Image courtesy of McGough Construction — St.
Paul, MN
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Lean in the Design Phase

A3 Thinking Structure

Background: Proposal/Recommendation

Provides the context Propose countermeasure(s)

Current State Implementation Plan:

Describes what is currently known

Indicates the actions/outcomes, time table and responsibilities
Future/Target State:

Identifies the desired outcome

Follovi-up

Analyze the situation for root cause creating the gap between Creates a follow-up / review process
current condition and target condition

o\ Lean Construction Institute
v Immersive Education Program
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Lean in the Design Phase

Collaborative Decision-Making CBA

Choosing By Advantages Study of: Heating Hot Water System

94

Choosing by Advantage:

A decision-making system
developed by Jim Suhr for
determining the best decision
by looking at the advantages
of each option.

© LEAN CONSTRUCTION INSTITUTE

o\ Lean Construction Institute

v Immersive Education Program

Alemative 1 Atermative 2
Central Phnt Heating Hot Ditrbuted Heating Hot
Water System Water
Factor: Square feet of M echanical Space Required
5100 sq ft required/17

Criteria: Attrbute 3200 square feet 10018

Advantage 1300 Sq Ft. 2
Factor: Access for M aintenance
Criteri: Attrbute | Ouside secure perineter Inside secure perineter

Advantage | Ousside ratter than 4 i
Factor: Quantity of Boilers & Standby
Criteria: Attrbute | 3 duty phs 1 standby 20 duty +7 Standby

Advantage Less total boiers 5
Factor: Ability to do Boiler Stack Heat Recovery

10% increase nboker

Criteria: Attrbute effeeincy Not requied

Advantage Reduction X therms 8
Factor: Pumping Energy

Mote required due to long Less required due to shorter

Critera: Attrbute |dstrbuton nns PN U

Advantage 500,000 KwH per year
Factor: Construction Schedule

Longer due to ste Shorter - no stte dstrbutbn

Criteri: Attrbute dstrbution required

Advantage 2 weeks 1

Total Inportance 19] 11
Captal Cost
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P Phaie . . o\LeanConstr}lctionInstitute
Collaborative Decision-Making CBA N immenive Eduction g

Choosing by Advantages

4772015 Rady Children's MOB - Planning Options

Attendees
» et —1 el L 24 gl 20
2 %EE? Q'........l' 1[_[—ﬂ| b
i) PR ] I
Ranking Advantages Set 1 - Columns Set 2 - Rows Set 3 - Clusters Set 4 - Alternate Notes
Consistant wayfinding with Ortho level 3 This does not consider internal layout
Most contiguous exam rooms within main clinic area "Island" space is non-contiguous
Island space for isolated functions (ie Staff or Special) Benefit TBD
Better interinal traffic control to Chekout Set 1 requires several check-out points
Easy access to support space from exam rooms
Fewest steps to exam room (for patients) Considered from clinic entry point
Acoustics for patients TBD
Acoustics for staff More isolated is better for this factor
Daylighting for patients Access to windows
Daylighting for staff Access to windows
Most exam room potential Assumes Island space for other function
94 0 0 0 0
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in the ign Pha

o\ Lean Construction Institute

Dlscussmn Question: Box #7 PP i s g

List one take-away from today’s discussion that
you can implement on your current project.

Each person make a tag for the one thing they can implement in Box
#7. Table facilitator to allow for 5 minutes for each table to finish.

Each person will put their tag in Box #7 and we will discuss as a
group

TOTAL TIME 10 MINUTES:
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INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL

. o\ Lean Constr}lction Institute
Nature of Design: Current State TN i o P

4

Conceptual
S —

Production

Preconstruction

Design
Progress
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INTRODUCTION TO LEAN IN THE DESIGN PHASE - VIRTUAL

. o\ Lean Constr}lction Institute
Integrated Lean Project Approach S erive Bducation g,
A

\ Integrated Design

Construction

Design
Progress

Execute
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INTRODUCTION TO LEAN PROJECT DELIVERY \
o Lean Construction Institute

L earn M ore Vg#®  Immersive Education Program

How will you reach the next level

on your journey? Mastery

Competency

Understanding

Target Value Delivery: Classroom & eLearning (release 2019)

Lean in the Design Phase: Classroom & eLearning

Mindset of an Effective Big Room: Classroom & eLearning (release May 2019)
Last Planner® System in Design: Classroom & elLearning (release 2019)
Conducting Gemba Walks: Classroom

Awareness

Unaware Introduction to Lean Project Delivery: Classroom, eLearning & Webinar
Introduction to Last Planner® System: Classroom & elLearning
Lean in the Design Phase: Classroom & elearning
Introduction to Lean in Design-Build: Classroom
The Business Case for Learn: Classroom

EAN CONSTRUCTION INSTITUTE



Lean in the Design Phase

\ Lean Construction Institute

References & Learning Opportunities NS i ucton g

Events:
Local Community of Practice

TRANSFORMING TARGE UE L Deatonm
DESIGN AND 3 ‘ LCI Education Courses:

PRACTITIONER GUIDEBOOK . Introduction to Lean Project Delivery

C O N STR U CTI O N TO IMPLEMENTATION . Introduction to Last Planner® System

CURRENT STATE 2016 . Mindset of Effective Big Room
Target Value Delivery

LCl E-Learning Courses:
Introduction to LP® S

www.LeanConstruction.org

A Framework for Change

William R. {Bill) Seed, Executive Editor

9 LEAN CONSTRUCTION INSTITUTE

1400 Nosth 14th Street, 12th Floor, Arlington, VA 22209 USA
www.leanconstruction.org
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Lean in the Design Phase

Plus/Delta

+

What went well?

© LEAN CONSTRUCTION INSTITUTE

Optimize
the Whole

Continuous RESPECT FOR Removal

" PEOPLE "™

Generation Focus on
of Value Process & Flow

o\ Lean Construction Institute
v Immersive Education Program

A

What could be better?
Ideas for how?




Bl L';).,
@
\ Lean Construction Institute

=

{*g s ,\r’\\-\; v Immersive Education Program

\“1.”.9‘@.

This concludes The American Institute of Architects
Continuing Education Systems Course

\
Lean Construction Institute 6 info@leanconstruction.or
-~ g
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