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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Problem Statement

In the fast-paced construction environment, the pressure to deliver often pushes
teams to focus on immediate fixes rather than addressing the root causes of
recurring issues, hindering long-term productivity.

This presentation will address how the A3 problem-solving process, systems
thinking and root cause analysis can be integrated to identify and eliminate these

underlying problems.

By applying a structured problem-solving process and addressing the real root
causes of issues, we can enhance overall project delivery and outcomes.
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Session Objectives

01.

Clarify the difference
between linear thinking
and systems thinking and
their effects on
organizational problem
solving.

02.

Teach the A3 Problem
Solving & Root Cause
Analysis tools to establish
a common framework for
problem solving and
continuous improvement.

03.

Enhance our
understanding by
providing real live
organizational and project
examples of the A3 and
root cause analysis
processes in use.



Principle #1 — Got no

problems?

“Having no problems is the
biggest problem of all.”
Taichi Ohno
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

What is the goal?

* To better understand the system in
which we work in and influence. The
O more we understand the system to more
we can begin to make appropriate
changes.

* Thinking in systems, along with self
awareness, allows for us to see things
that we may not otherwise see.

© LEAN CONSTRUCTION INSTITUTE




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Traditional Thinking vs Systems Thinking

« Think about a time on a project where you kept doing something but it didn’t really have the effect
you hoped it would

* Linear thinking assumes everything is equally proportional

© LEAN CONSTRUCTION INSTITUTE




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Jobsite Example of Feedback Loop — OT

* Unintended consequences of OT

Expected Deadline
Completion
s Date
Labor + -
Productivity
) Schedule
Labor Gap

Quantity
-+
Fatigue
+
4=
Overtime

© LEAN CONSTRUCTION INSTITUTE




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Jobsite Example of Feedback Loop — Submittals

« Multiple submittals are sent in for approval, many of them well ahead of the needed
date for approval

* This takes up a lot of capacity for reviewer

* The project team needs a quick review on a submittal that is urgent but the reviewer
Is still at capacity with submittals

* The unintended consequence — priority submittals get lost in the shuffle
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Jobsite Example of Feedback Loop — INJURY

« Trade contractor carrying material up the stairs had
minor injury with a sprained ankle

« We all looked at why he wasn'’t holding the rails, why
he didn’t have someone helping him, etc

« The only reason he had to carry material was because
he couldn’t get a ride on the buck hoist

 The ROOT CAUSE — GETTING A RIDE ON THE
BUCK HOIST WASN'T PROPERLY
SCHEDULED/COORDINATED
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Asynchronous

The outcome of actions many times do not
occur in time and space proximity




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Typical Problem-Solving Process

Problem-Solving Kit . Quick fix solutions are often aimed at
" Place on firm surface. surface symptoms rather than root
2. Follow directions provided in circle. causes o
5. Repeat until problem goes away or is - More blame finding than problem
replaced with new one, then go back to SO"_"UQ | |
beginning. .- Opinions & anecdotal evidence suffice

in place of hard facts ‘from the gemba’

- Lack of time prevents adequate inquiry
into the true nature of the problem

- The need to address issues
‘immediately’ supersedes the need to
address ‘permanently’

- Does not address the system that
allowed the problem to occur in the first
place
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

A3 Thinking for Problem Solving

A3 # Title Collaborators Category

A3 T h i n ki n g i S a CO I I a bo rati Ve to O I th at 17-0209 Green Team Talks - WELL Building Standard égirllifzsaacson, Lindsay Todd, Jason Haigler, Andrew Licenses/Accredidations
BACKGROUND 1 2 3 4 5

supports sound decision making by: ]
-

regulate our sleep-wake cycle, drive us toward healthy and unhealthy choices, and passively influence our
health through the quality of our surroundings.

90% of employees admitted that their attitude about work is adversely affected by the quality of their

WOka’aCB REGISTRATION D::LULLT:::::‘Q: u;:llc;)‘t:‘clr:;_;‘[ CERTIFICATION RECERTIFICATION
L L L] L] L
. Providing a visual manifestation of the cunten
There are 3 i ng Core and Shell, New and Existing Tenant
LEED rating »ems, and WELL Building Standard focuses Interiors, N cupied

00% Preconditions, 0% Optimizations), WELL
latinum (100% Preconditions, 80%

There are

thought process of the team at arriving S

ensure certification for LEED and WE

L] L]
at a d e C I S I O n Major institutions were involved in cr
- Harvard School of Public Health, MIT

Medical Center, NIH, and Columbia

te) and GBCI (Green Business Certification, Inc.) are working to
works seamlessly.

ting the standard such as: The Mayo Clinic, The Cleveland Clinic,
‘eil Cornell Medical College, Johns Hopkins Universities, Beth Israel
iversity Mailman school of Public Health.

at WELL Building needs support from the
s, the design team, and from the

It is important to note
client/business operati
occupant’s behavior

Iped in the development include: Gensler, Perkins+Will, HOK,
sociates, Structure Tone, Lend Lease, DPR Construction, Webcor,
rs, Integral Group, Glumac Int.

Major design and construction firms
ARUP, HKS, Skanska, CM Salter and
Builders/Obayashi Corp, WSP Engin

- Organizing the thinking methodology s
On an 1 1X1 7 piece Of paper. TARGET CONDITION (PLAN)

It is designed to be repeafed every 3 years to assure that the
original test results and uslr engagement activities are being
maintained.

ulti-Family Residential, Education, Retail, Communities
Fitness Recreation, Public Assembly, and Healthcare

Helpful Links

cs, and interface
s, social engagement,
gh the way we design,

wealth intentions (better air, water, light, aco
ides access to healthier choices (food, fit
icantly improve the human condition t

By including both passive preventive
with nature) and information that pra
and human interactions) we can sig|
construct, and operate our buildings|

Green Team Talks Link:
d

for a Return on Investment, as w,

Allows companies to invest in peopl as attracting and retaining

employees.

. Leading to alignment or consensus.

Endocrine, Immune, Integumentary,
to obtain a compreh

All things WELL from HKS:

dard are ascribed to b

systems (Cardiovascular, Digestive,
uscular, Nervous, Rep; i i

uctive, Respiratory, Skeletal, and Urinary)
the benefits of WELL Building Certification.

IWBI Well Brochure:

Other Helpful Resources:

IMPLEMENTATIO https://www wellcertified. com/resources

. Following PDCA ‘i% o mes

ts including: Air, Water, Nourishment, Light, Link to Register for Exam:

Green Team Talks HI(S
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Why teams/organizations use A3s?

. The ultimate goal is not just to solve the problem at
hand — but to make the process of problem-solving
transparent and teachable in order to create an
organization populated with problem solvers.

. Started as a way for teams to show project stakeholders decisions and processes to
ultimately gain approval and document critical decisions

. We create an A3 as a purpose for solving a problem if there is a standard, plan, or
goal we are not currently meeting.

. We create an A3 for documenting and distributing improvement opportunities to
project teams, companies, and industries.

. We create an A3 to show results of our projects, metrics, and other information
relative to performance.

© LEAN CONSTRUCTION INSTITUTE




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

When should | use an A3?
In the middle of a problem right now...

Making a decision...

Retrospective — lessons learned
analysis...




A3 # A3 Title Rev # Rev Date

Champion

Collaborators A3 Sponsor Status

l

[ ]
L]
CUPERTINO
ELECTRIC INC.

| Why are you talking about it?

Background

*What is the problem? Can you clearly and succinctly define the “presenting problem” — the actual
business issue that is being felt?

*What is the business context? How did you decide to tackle this problem?

*Who is responsible for the issue? Who owns the process for addressing the problem (or realizing
the opportunity or managing the project)?

What is your proposal to reach the future state, the target condition?

Countermeasures |

Current Condition | Where do things stand today?

*What do you actually know and how do you know it?

*Have you gathered and verified facts — not just data and anecdotes — to clearly understand the
current state?

*Have you engaged other people?

*Have you gone to the gemba, observe, and talk to the people who do the work to fully grasp the
current situation?

How will your recommended countermeasures affect the root cause to achieve the target?

*Have you explored every reasonable alternative countermeasure?

*Have you produced viable alternatives based on productive conversations with everyone doing
the work? With the customers of the process? With Stakeholders?

*Can you show how your proposed actions will address the root causes of the performance
problems?

*Can you justify why your proposed actions are necessary?

*Have you continued to go to the gemba in gathering new information and countermeasures?

G I | o . Plan What activities will be required for implementation and who will be responsible for what and when?
oa What specific outcomes are required? What are the indicators of performance or progress?
*Can you show the gap between the target and the current condition? What By Whom By When Where
*Have you clarified the true business objectives?
Root Cause AnaIySiS | What is/are the root cause(s) of the problem?
* Have you used the “5 Whys”? “Five ‘Whys’equal one ‘How” — Taichi Ohno
» Did you uncover the right (i.e. most meaningful) information to support the analysis? Costs:

» Did you isolate the root cause(s) of the main components of the gap?
» Did you capture this material in the most clear and concise manner, i.e., one that clarifies true
problems, invites analytic questions, and suggests direct countermeasures?

What issues can be anticipated? How and when will you check on effectiveness of your proposed

Follow-up Actions

countermeasures?

Plan Actual Results

*How will you check the actual effects?
*When will you check them?

*Results as compared to predicted?
*Date check was done?




A3 # A3 Title : : Rev # Champion Date Started - Collaborators -~ Approved Date A3 Sponsor Status
SURFI" CAD e 5 Kevin Labrecque - 3/12/2010  BIM Planning Managers (Norris, = 517/10  C.Bacon - Implementation
: : : : i Mellen, Jackson, Johnson, Brown, : :

Kapala, Mclntosh, Shepherd)

Background - Why are you talking about it? . . Countermeasures | What is your proposal 10 reach the future state, the target condition?
SR T * How will your recommended countermeasures affect the root cause to
sIssues of anginear/planner downtime as a result of computer crashmg have been increasing resulhng in reduced i . achieve the rarger?
productivity and lost work.
*Recent project profit variances tied in part to issues associated with planning, Ihough not all hardware related, have 1. Hardware Upgrades
triggered research into root causes and their proposed countermeasures. - Option 1: Upgrade all machines to 64 bit machines, (36 out of the 42 planning
“Increased pressure in planning phase leads to less review time, which leads to poorer quality. systems) , approximate $3500 for each desktop, total $126,000, or $2400 for each
: .an;'nt?any IEﬁG'IS IOW;I:ES increased prafabrication rely upon EOCUI'BTG plannmg without which efficiencies sought through™ R |apt°p Saﬁ 4|:||J Phased strategy wou'd be recommended based On Vofume Uf
prefab are ost to rew work within offices and timing of start of new projects. Laptop vs. desktop to be
: - reviewed w/planning managers. .
2. Tips & Tricks training — there are certain tips currently circulating on how to keep
Cu”ent Condition Where oo thifgs stend tday? : systems up and running during CAD operations, i.e. a!ways close drawing1 file
- »Each crash costs an individual planner approximately 20~ .~ = = Average of 4 crashes per day = '~ automatically created by AutoCAD each time it opened. Use the bi-weekly BIM Forum
- minutes of downtime batwsen rsboot, returning to where f&\ approximately $80/day in lost calls to review best practices and capture ideas on BIM Forum Google site.
- they left off and redrawing if any work was lost. - . ] ductivit
" <Roxanne Mellen of Boston has been keeping tracking of . . productivity 3. Review virus scanning schedule on individual planner machines make sure none are
" the # of crashes experienced on a daily basis since ' . L . scheduled to run during the middle of the work day.
" 8/1/09, the average number of daily crashes thrbugh - 36 {32 blﬂ plannlng machines 4. Formalize tracking mechanism within BIM Forum Google site for capture of planner'
. 35.];10 wf.':ils (4). i " - could be replaced at a rate Of one system crash experience data. :
- *Other offices experience similar crash experiences, : ' j - Note: Current CAD machines can potenr:aﬂy be passed on to individuals within the
- ;Z%ﬂrjsgm:fféfdﬁmﬁﬁ oot :'::a analysis - per day based on lost productivity organization needing less computing power, the machines are stil high end for those
* below) ~across the whole group : purposes
: . i I : Plan : : What activities will be required for implementation and who wr."l' be
GDB| What specific oumnmgs are reqmred‘.f-:’ : : : responsible for what and when? ,
-Reduce # of average crashes per day to < 1 . . . What are the indicators of performance or progress? .
-Size planning machines to allow for capacity accommodate m-::reased mcdel Itern _ _ Who When
growth, 2 — 3 years out : Review A3 with EMT, Branch Managers and Branch Financial Managers. KL 5/17/10
«Zero planning defects as a result cf downtime _ : : : _
. _ _ _ _ Develop schedule for individual machine replacement based on branch, IT and CAD JJiCJ and By 6/1/10
Root Cause Analysis What is/are the root cause(s) of the problem? . admmmtr.anc:n worlr.loads.: : . Flanning Mgr. .
i Develop BIM Forum Site area for tips and tricks, share current best practices on next KL By 6/1/10
1. Overall size of BIM models have been increasing, this trend is expected to continue | M Fonam . - -
2. Multi-tasking, the need to open several drawings & Navisworks to conduct collision detection and Review and formalize virus scan process for individual planner machines. JJ By 9/1/10
work on the model uses a significant amount of Random Access Memory (RAM)
3. Hardware/Software mnﬁguration : : Note: Indicator of performance will be plannersystem crash experience through and post transiion.
+  AutoCAD 2010 — Autodesk support for AutoCAD 2008 will be coming to an end forcing the i i i
__shift to AutoCAD 2010 or 2011, which uses moreRAM -~~~ | | Follow-upActions | Wnatissuescanbeanticipated? =
=  RAM — as models become larger and software more sophisticated the need for more RAM
is increasing, the recommended amount of RAM for CAD systems is a minimum of 8GB. 1. Timing of hardware upgrades with database upgrades and TSI-EST mplementatlon
- CPU - 32 bit systems maximum RAM capacnty is 3. 2GB 64 bit systems can accommodate we will need to address in staggered plan to implement upgrades.
up to 16 GB. ; 2. Monthly review of individual planner system crash statistics to understand trends.
- Video Card — recommend 512 MB on Iaptops and 1GB video cards for desktops 3. Continued system maintenance best practice sharing in bi-weekly BIM Forum calls. -
4. Additional background process running, - virus scanning software is typically settorun e -
automatically at noon or overnight for those machines connected to the network. Some planner
machines have been found to still be running at noon.
5. Dwg1 file on start-up not visible yet taking up RAM
CQLIMBACH
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A3 # A3 Title : : Rev # Champion Date Started - Collaborators Approved Date A3 Sponsor Status
e : - CAD Hardware Crashes - ] 5 Kevin Labrecque 3/12/2010 BIM Planning Managers (Norris, 5M7/10 C. Bacon Implementation
: : : : : Mellen, Jackson, Johnson, Brown, : :
: . : : : Kapala, MclIntosh, Shepherd) - _ :
Backgrouns J Why are you talking about it? | Countermeasures | What is your proposal to reach the future state, the target condition?
———————————————————— o o o —  "How will your recommended countermeasures affect the root cause 1o
engineer/planner downtime as a result of computer ¢rashing have been increasing resulting in reduced achieve the target? .
ctivity and lost work. . . : . .
. N 4 Hardumra | lnAaradac-
vecent project profil
triggered research it .
sIncreased pressure . ich
*“«Company efforts toy o
prefab are lost to rew -
Collaborators:
am

Anyone with a

stakeholder interest in D Hardware Crashes - | ’

the outcome

ne frequency | -~

- hardware/software cor
below) 5 ]
Goal Il be
Reduce#ofa. . .. . ., - . _ ; - )
-Size planning machines to allow for capacity accommodate increased model ‘ ‘ | Item Who When

growth, 2 — 3 yeal 517110
«Zero planning de

: and By 6/1/10
Root Cause Analysi: ng Mgr.

- Collaborators [

2. Multi-tasking, the By 9/1/10
work on the mod
3. Hardware/Softw:
+  AutoCAD
CUShftOAU Tttt e
- RAM -as ‘
is increas u . n - nentation,
% BIM Planning Managers (Norris -
up to 16 C " - lrends.
= Video Cai .um.ca.lls..j o
4. Additional backg

&= Mellen, Jackson, Johnson, Brown, -
Kapala, Mclntosh, Shepherd) ~ Quimsack
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What is the problem? Casdrou clearly and succinctly define the “prasenting problem” — the actual

business issuethar ing felt?
Whats ess context? How did yvou decide to tackie this problem?
ponsible for the issue? Who owns the process for addressing the problem (or realizing

atunity or managing the project) 7

Background:
Establish

AJ# A3 Title Rev # Rev Date Champion Collaborators AJ Sponsor Status
[ 1
C
BiEFES
Background | Wiy ave pou falking about it7 Countermeasures | Whiat i your proposal fo regch e fodure sfafe, e farget condiion 7

adition | Where g things siand foday?

business context
& importance

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

Hawve you gathered and verified facts — not just data and anecdofes — fo clearly understand the
current stafe?

How willl your enunfermessrres aifect fhe rood cause o aciieve e tanged?

Hawe you explored every reasonable affernative countermessure?

Hawve you produced viable alfernalives based on productive conversalions with everyone doing
the work? With the cusfomers of the process? With Stakeholders?

Can you show how your proposed actions will address the root causes of the petformance
problems?

Can you justify why your proposed actions are necessarys

Hawve you continted fo go to the gemba in gathering new information and countermeasures?

Why are you talking about it?

Background

business issue that is being felt?

the opportunity or managing the project)?

*What is the problem? Can you clearly and succinctly define the “presenting problem” — the actual

-\What is the business context? How did you decide to tackle this problem?
*\Who is responsible for the issue? Who owns the process for addressing the problem (or realizing

HETOLETTIS, Iies araly il QUeslonrny, Jrnu Sugygesls Lres COLIerimiegsures o

Follow-up ACIONS | WIaT ISSURS Can D aNOCARSIeT T HOW ang Wwhen Wil Jou check on efecivencss of your proposed

COUnErMessnTRET
Plan Actual Results
=Hiowr wall you check the actua! effects? ~Rezuitz 52 compared fo predicted ?
“Whan will pou check them? «Date check was done?

© LEAN CONSTRUCTION INSTITUTE
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Rev #

A3 # A3 Title Champion Date Started - Collaborators Approved Date A3 Sponsor Status
- CP\D Hardware Crashes - : 5 Kevin Labrecque 3/12/2010 BIM Planning Managers (Norris, 517110 C. Bacon Implementation
: : : : : Mellen, Jackson, Johnson, Brown, : :
Kapala, McIntosh, Shepherd)
Background - Why are you talking about it? Countermeasures What is your proposal to reach the future state, the target condition?

of engineer/planner downtime as a I'GSLllt of computer crashmg have been increasing resulhng in reduced
uctivity and lost work.

*Recent project profit variances tied in part to issues associated with planning, Ihdugh not all hardware related, have
triggered research into root causes and their proposed countermeasures. .

sIncreased pressure in planning phase leads to less review time, which leads to poorer qualny

prefab are lost to rework.

" »Company efforts towards increased prefabrication rely upon aocurate plannnng without which efficiencies sought through

 How will your recommended countermeasures affect the root cause to
achleve the !arger?
1. Hardware Upgrades: : :
- Option 1: Upgrade all machines to 64 bit machines, (36 out of the 42 planning -
- systems) , approximate $3500 for each desktop, total $126 000, or $2400 for each

work wnhln offlces and llmmg of start of new projects. Laptop vs. desktop to be -

Backgrou nd

productivity and lost work.

prefab are Iost to rework.

Why are iyou ta!king ab0ut it?
*|ssues of englneer!planner downtlme as a result of computer Crashlng have been increasing resultlng in reduced
*Recent project profit variances tied in part to issues assocnated with planning, though not all hardware related, have

triggered research into root causes and their proposed countermeasures. _
-Increased pressure |n planmng phase Ieads to Iess rewew tlme whlch Ieads to poorer quallty

ROOI Cause Analysis What is/are the root cause(s) of the problem?

. '1_. _Overall size Df BIM models have been |ncreas!ng this trend is. expecled to GDI"I[IF'IUE

work on the model uses a significant amount of Random Access Memory (RAM)
3. Hardware/Software configuration - : : :
+ AutoCAD 2010 — Autodesk support for AutoCAD 2008 will be coming to an end forcing the
shift to AutoCAD 2010 or 2011, which uses more RAM .

is increasing, the recommended amount of RAM for CAD systems is a minimum of 8GB.
+  CPU - 32 bit systems maximum RAM capacny is 3. 2GB 64 bit sysiems can accommadate
up to 16 GB.
-+ Video Card — recommend 512 MB on Iaplclps and 1GB video cards for desktops
4. Additional background process running, - virus scanning software is typically set to run

automatically at noon or overnight for those machines connected to the network. Some planner
machines have been found to still be running at noon.
5. Dwg1 file on start-up not visible yet taking up RAM

2. Multi-tasking, the need to open several drawings & Navisworks to conduct collision detection and

Develop schedule for individual machine replacement based on branch, IT and CAD JJICJ and By 6/1/10
administration workloads. Planning Mgr. | -
Develop BIM Forum Site area for tips and tnd'.s share wrrent best practices on next KL By 6/1/10
BIM Forum call. ' : :
Review and formalize virus scan process for individual planner machines. JJ By 9/1/10

Note: Indicator of performance will be plannersystem crash experience through and post transition.

Follow-up Actions What issues can be anticipated?

+ RAM - as models become larger and software more sophisticated the need for more RAM

1. Timing of hardware upgrades with database upgrades and TSI-EST |mplementatlon
we will need to address in staggered plan to implement upgrades.

2. Monthly review of individual planner system crash statistics to understand trends.

3. Continued system maintenance best practice sharing in bi-weekly BIM Forum calls. -

QLIMBACH




AZ'Proplem statemerit/Crrent Condition

AJ# A3 Title Rev # Rev Date Champion Collaborators AJ Sponsor Status E
1
I

CALIFERTIRG
Bl Trel ra

Backe [ CUrrent Condition Where do things stand today?
I‘l'lflhl

busi )
wn | *What do you actually know and how do you know it?
“Wh

e | *Have you gathered and verified facts — not just data and anecdotes — to clearly understand the
e | CUrrent state?

whe | *Have you engaged other people?

wre | *Have you gone to the gemba, observe, and talk to the people who do the work to fully grasp the
Hay | current situation?

| WNar soeciffe ooleoenas ane Feguined? [ B 10 ] | m::;wmug;ﬁuummwgw BT L O PRS0 RS ID FOF WS AN A o
Problem g show fthe gap befween the tanget and the curment condition? What By Whom Ey When Where

fanfied the frue business objectives?

Statement/Current
M Wrhat [sSre the roof cewsefs) of the prohicn ?

Describe what is sed the “5 Whys™? “Five ‘Whys' equal one ‘How™ — Taichi Ohno
uncover the nght {i.e. most meaningful) information fo support the analysis? Cioste:
Cu l’l’enﬂy known rrou isolate the root cause(s) of the main components of the gap?

Did you capfure this material in the most clear and concise manner, [.e., ane thaf clarifles frus

problems, imvites analytic questions, and suggests direct countermeasures? Follow-up Actions What zires can b SnTIRatT? How and when Wil You chask an affeetvancss of your srapesed
oL e Py
Plan Actual Results
=Hiowr wall you check the actua! effects? ~Rezuitz 52 compared fo predicted ?
“Whan will pou check them? «Date check was done?

© LEAN CONSTRUCTION INSTITUTE




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

A3 Problem Statement/Current Condition

A3 # A3 Title : : Rev # Champion Date Started - Collaborators Approved Date A3 Sponsor Status

- CAD Hardware Crashes - : 5 Kevin Labrecque 3/12/2010 BIM Planning Managers (Norris, 5M17M10 C. Bacon Implementation
: : : : Mellen, Jackson, Johnison, Brown, : : .
Kapala, Mclntosh, Shepherd)

Background | Why are you tal'.‘c.‘ng ahaur .‘r" . | Countermeasures | What is your proposal to reach the future state, the target condition?
' ' o " How will your recommended countermeasures affect the root cause to
+Issues of engineer/planner downtime as a result of cornouter crashing have been increasing resulting in reduced | ) ) achieve the target?
Cu rrent Cond|t|on i Where do things srand today? i i | g
each

f «Each crash costs an lndlwdual planner approximately 20
- minutes of downtime between reboot, returning to where

- they left off and redrawing if any work was lost. -

- *Roxanne Mellen of Boston has been keeping tracking of
- the # of crashes experienced on a daily basis since

_ _6/1/09 the average number of dally crashes through - _36 (32 blt) Plannlng maChmes _ et
- 3/8110 was (4). ~could be replaced at a rate of one |

- +Other offices experience S|m|Iar crash experiences, : e ;
Problem - though the frequency is dependent on specific - - per day based on IOSt pI’Odl_.lCthlty ]

Statement/Current - hardware/software conditions (see Root Cause analysis - across the whole group

 Average of 4 crashes perday= |&
apprOX|mater $80/day in Iost :
productivity

» will be

. be|ow) . . . . . :
State: : : : : : | | | When
B . i : ?é;;:';lgn;i;ér;zf;l;‘as & result of downtime : : : i Review A3 with EMT, Branch Managers and Branch Financial Managers. KL 517110
D escCrli be Wh at IS : - : - Develop schedule for individual machine replacement based on branch, IT and CAD JJ/cJ and By 6/1/10
tl k ROO‘ Cause Analysis What is/are the root cause(s) of the problem? : administration workloads. : Planning Mgr. | .
CU rre n y n OWﬂ Develop BIM Forum Site area for tips and tricks, share current best practices on next KL By 6/1/10
© 1. Overall size of BIM models have been increasing, this trend is expected to continue [ BIMForum call - -
2. Multi-tasking, the need to open several drawings & Navisworks to conduct collision detection and Review and formalize virus scan process for individual planner machines. J By 9/1/10
: work on the model uses a significant amount of Random Access Memory (RAM)
3. Hardware/Software configuration . . Note: Indicator of performance will be plannersystem crash expernience through and post transition.
AutoCAD 2010 — Autodesk support for AutoCAD 2008 will be coming to an end forcing the i
 shift to AutoCAD 2010 or 2011, which uses more RAM Follow-up Actions ~ What issues can be anticipated? =
RAM — as models become larger and software more sophisticated the need for more RAM
is increasing, the recommended amount of RAM for CAD systems is a minimum of 8GB. 1. Timing of hardware upgrades with database upgrades and TSI-EST |rnp|ementatlon
CPU - 32 bit systems maximum RAM capacﬂy is 3. 2GB 64 bit systems can accommodate we will need to address in staggered plan to implement upgrades.
up to 16 GB. 2. Monthly review of individual planner system crash statistics to understand trends.
Video Card — recommend 512 MB on Iaptops and 1GB video cards for desktops 3. Continued system maintenance best practice sharing in bi-weekly BIM Forum calls. -
a4, 'Addmonal background process running, - virus scanning software is typically settorun . S o I
automatically at noon or overnight for those machines connected to the network. Some planner
machines have been found to still be running at noon.
- 5. Dwg1 file on start-up not visible yet taking up RAM
CQLIMBACH
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A3"GEal/Target Condrtisn™

What jis the problem? Can you cleany and succinctly define the “presenting problem” — the actual
business issue that is being felt?

What is the business context? How did you decide fo tackle this problem?

0I5 responsible for the issue? Who owns the process for addressing the problem (or realizing
soarfunity or managing the project) 7

Goal/Target

Condition: it [
|dentify the
desired outcome

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

uuuuuuu

1
1
I

B i, ke, ., e D

AJ# A3 Title Rev # Rev Date Clmmpim:i Collaborators AJ Sponsor Status
| l =
Background [ somy are you tatiing staut 7 . Countermeasures | Whatts your proposal o resch the fuure: stats, the target condttin

Honw Wil proeyr rasosmmanded Sountarmeds imes affact e ool calise 00 acfsase tha anget?

Hawve you explored every reasonabie affernalive countermeasure?

Hawve you produced viable alfernalives based on productive conversalions with everyone doing
the work? With the cusfomers of the process? With Stakeholders?

Can you show how your proposed actions will address the root causes of the petformance
problems?

«Can you justify why your proposed actions are necessarys

Hawe you continted fo go to the gemba in gathering new information and countermeasures?

1! | Plan

Fefat aomeiiies Wil B gl for snkieenistion and wind will be raspansibie for wiat ang when?

Goal

*Have you clarified the true business objectives?

What specific outcomes are reguired?

«Can you show the gap between the target and the current condition?

Plan Actual Results
=Hiowr wall you check the actua! effects? ~Rezuitz 52 compared fo predicted ?
“Whan will pou check them? «Date check was done?

© LEAN CONSTRU




A3"GEal/Target Condrtisn™

A3 # " A3 Title : : Rev # Champion  Date Started - Collaborators } Appruvad Dato A3 Sponsor Status
~-  CADHardwareCrashes 5  Kevinlabrecque  3/12/2010 | BIM Planning Managers (Norris, 5;17:10 """ C.Bacon Implementation
i : : . : : : Mellen, Jackson, Johnson, Brown, : :

Kapala, Mcintosh, Shepherd)

Backg round Why are you zai'.'r.fng about Jr’ . . Countermeasures . | What is your proposal to reach the future state, the target condition?
L " ‘How will your recommehded countermeasures affect the root cause 1o’
“Issues of engineeriplanner downtime as a result of computer crashing have been increasing resulting in reduced : : achieve the targer?
productivity and lost work. ) ) .
*Recent project profit variances tied in part to issues associated with planning, though not all hardware related, have 1. Hardware Upgrades: L : ) )
triggered resesarch into root causes and their proposed countermeasures. : - Option 1: Upgrade all machines to 64 bit machines, (36 out of the 42 planning
“Increased pressure in planning phase leads 10 less review time, which leads to poorer quality. systems) , approximate $3500 for each desktop, total $126,000, or $2400 for each .
+ *Company efforts towards increased prefabrication ‘rely upon accurate planning, without which efficiencies sought through™ = |~~~ " laptop, $86,400. Phased strategy would be recommended based on volumeof =~ :

prefab are lost to rework. work within offices and timing of start of new projects. Laptop vs. desktop to be

- reviewed w/planning managers.

Goa I/ Ta g et éurren t Condition Where ﬁo things mn& roday? . . - 2. Tips & Tricks training — there are certain tips currently circulating on how to keep

agn . systems up and runnlng dur[ng CAD operalnons r €. a.‘ways .::J'ose drawrng‘.f file
Condition: “| " “Each crash costs an individual planner approximately 20

" Average of 4 crashes perday =

. : miﬂulte; gfﬁ doﬂ;ﬂﬂergﬁ b?h*?:n fﬂbﬂﬁL. remflnol;tg to where : _; approximately $80/day in lost calls to review best practices and capture ideas on BIM Forum Google site.
Id e nt|fy the  Roxanne Melien of Boston has been :;Taing tracking of 3 | productivity 3. Review virus scanning schedule on individual planner machines make sure none are
. _ the # of crashes experienced on a daily basis since : N L R scheduled to run during the middle of the work day.
deS| red Outcome  6/1/09, the average number of daily crashes through - 36 (32 bit) planning machines : 4. Formalize tracking mechanism within BIM Forum Google site for capture of planner
;WA (6. - could be replaced at arate ofone | | system crash experience data. -
 *Other offices experience similar crash experiences, Noie Current CAD machmes can potenrraﬂy be passed on to .-nd;wdua-'s within .fhe : '

- though the freauencv is dependent on sparific. . _____ perdav bBSEd on lost productivitv | I ) ) e a e

Goal | i What specmc outcomes are reqmredf’
Reduct | - *Reduce # of average crashes per day to < 1
-Size pl '
 gowth | *Size planning machines to allow for capacity accommodate mcreased model
- «Zeropl :
Bk growth, 2 — 3 years out
 Root Cause | «Zero planning defects as a result of downtime
- 1. Overal . - : - g
2. Multi-tasking, the need to open several drawlngs & Navisworks to oonduct collision detection and Review and formalize virus scan process for individual planner machines. JJ By 9/1/10
work on the model uses a significant amount of Random Access Memory (RAM) : : :
3. Hardware/Software configuration Nate: .rnca‘pgaroroa‘ performanpe will be pfanner;ysfam crash mmm through and post transition.
+  AutoCAD 2010 — Autodesk support for AutoCAD 2008 will be coming: to an end forcing the | i i
- shift to AutoCAD 2010 or 2011, whichusesmoreRAM -~ | | Follow-up Actions _ Whatissues can be anticipated? . .
»  RAM — as models become larger and software more sophisticated the need for more RAM i
is increasing, the recommended amount of RAM for CAD systems is a minimum of 8GB. ! 1. T“'"""‘I—:: of h:’tdwaés upgrade;s with ddata:baste upglrades la"'d Tsé EST |mp|ementatlc-n
. we will need to address in staggered plan to implement upgrades.
5:: t’é 122GbBlt systems maximum RAM capacnty s 3 2GB 64 bit systems Gan accommodats . 2. Monthly review of individual planner system crash statistics to understand trends.
~+ Video Card — recommend 512 MB on Iaptops and 1GBV|de0 c.ardsfor desktops || 3'. Cantmued system mamtenance hesl pracllce shanng I.n. bll l!.,fgekly BIM Forum calls .
4. Additional background process running, - virus scanning software is typically set to run
automatically at noon or overnight for those machines connected to the network. Some planner
machines have been found to still be running at noon. :
5. Dwa1 file on start-up not visible yet taking up RAM
CLIMBACH
© LEAN CONSTRUCTION INST :




ALBFIﬁﬁHé Wvgié LEAN DESIGN AND CONSTRUCTION

AJ# A3 Title Rev # Rev Date Champion

Collaborators AJ Sponsor Status

=

CAEEETIRC
BT TRl fa

Background B —

What is the problem? Can you clearly and succinctly define the “presenting problem” — the actual
business issue that is being felt?

What is the business context? How did you decide fo tackle this problem?

Who is responsible for the issue? Who owns the process for addressing the problem (or realizing
appartunity or managing the project) ?

Countermeasures | Wt is your proposal o resch e fodune stare, e tarped condlfon?

How will youwr aountermessures aifect the rood cause fo acfeve e forged?

Hawe you explored every reasonable alffernative countermeasure?

Hawve yvou produced viable alfernalives based on productive conversalions with everyone doing
the work? With the cusfomers of the process? With Stakeholders?

Can you show how your proposed actions will address the root causes of the petformance
problems?

=Can you justify why your proposed aciions are necessary”

Root Cause Analysis

Goal

«Can you show tf
Have you clarifie

Root Cause Analysi

+« Have you usec
« Did you uncow
« Did you isolate
« Did you capfur

problems, imedt

What is/are the root cause{s) of the problem?

« Have you used the “5 Whys™? “Five Whys’

« Did you isolate the root cause(s) of the main components of the gap?
« Did you capture this material in the most clear and concise manner, i.e., one that clarifies true
problems, invites analytic questions, and suggests direct countermeasures?

equal one ‘How™ — Taichi Ohno

© LEAN CONSTRUCTION INSTITUTE




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

A3 Analysis N S ——

— CAD Hardware Crashes = 5 Kevin Labrecque = 3/12/2010  BIM Planning Managers (Noriis, ~  5(17/10 ~ C.Bacon - Implementation
: : . . 1 Mellen, Jackson, Johnson, Brown, . : :
Kapala, McIntosh, Shepherd)

Champion Date Started - Collaborators ~ Approved Date A3 Sponsor Status

Background Wh y are you zaf.‘c.‘ng abaut .‘r? . . Countermeasures | What is your proposal to reach the future state, the target condition?
‘ IR S * How will your recommehded countermeasures affect the root causeto’ "~

Issues of engineer/planner downtime as a result of computer crashing have been increasing resulting in reduced : : achieve the targer?

. productivity and lost work. ) )
*Recent project profit variances tied in part to issues associated with planning, Ihough not all hardware related, have 1. Hardware Upgrades: . . )

. friggered research into root causes and their proposed countermeasures. - Option 1: Upgrade all machines to 64 bit machines, (36 out of the 42 planning -
‘Increased pressure in planning phase leads to less review time, which leads to poorer quality. systems) , approximate $3500 for each desktop, total $126,000, or $2400 for each
*Company efforts towards increased prefabrication rely upon accurate planning, without which efficiencies sought through™ " laptop, $86,400. Phased strategy would be recommended based on volume of
prefab are lost to rework. winrl wiithin nffinne and fiminm of etart nf nawr nraincte | antan ve. dacktan tn ha

Root Cause AnaIyS|s | What is)are the root cause(s) of the prfoblem?

1. Overall size of BIM models have been moreasmg this trend is. expected to oontlnue
Multi-tasking, the need to open several drawings & Navisworks to conduct collision detection and
work on the model uses a significant amount of Random Access Memory (RAM)
3. Hardware/Software configuration - |
. AutoCAD 2010 — Autodesk support for AutoCAD 2008 WI|| be comlng to an end forcmg the —
shift to AutoCAD 2010 or 2011, which uses more RAM

~+ RAM - as models become Iarger and software more sophisticated the need for more RAM | —

! is increasing, the recommended amount of RAM for CAD systems is a minimum of 8GB. ]

Fi{ : « CPU - 32 bit systems maximum RAM capaolty is 3.2GB, 64 bit systems can accommodate |
:°:’ | up to 16 GB. | e
2| + Video Card — recommend 512 MB on Iaptops and 1GB video cards for desktops |7
5| 4. Additional background process running, - virus scanning software is typically set torun -
| automatically at noon or overnight for those machines connected to the network Some planner ]

machines have been found to still be running at noon. -
5. Dwg1 file on start-up not visible yet taking up RAM
4

. 5. - _
| | | | | QLIMBACH
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

The events of a system often occur without seeing the things
that caused that event to occur

CWHATTRENDSARE . A T
THERE OVER TIME? 2 T

HOW ARETHEPATTERNS
RELATED? * STRUCTURE

WHAT VALUES +BELIEFS ¢, ~ ~ MENTAL INVISIBLE
SHAPE THE SYSTEM? ° MODELS ¥

7 7 / o 7
! 7 :
o = S / e /
Lot T ) (N
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\ectorStock® VectorStock com/45866805
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

12 Leverage points of a system
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URFING THE MLEAN DESIGN AND CONSTRUCTION
"’

-

S’

Cognitive Bias

These things can prevent you from seeing how your behavior and decisions effect the system

"’
© LEAN CONSTRUCTION INSTITUTE \ ' . ‘




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Fundamental Attribution Error

« The tendency to blame people close to the problem instead of the system that produced the
problem

« Blame (fix) processes, not people

GHY ARE 00 ALWAYS 50 ! [ JUST THINK [ HAVE A
ARIIOUS TO CRITICIZE ME T KMACK FOR SEEiNGE OTHER
'.?4'_ S g el FEOFLE'S FAULTS,

I — : o - L

|

| . ey C

| _.-l.l-lrll-lllh.l-i-ln—. L II i, 2 i e
II :I-"'Il &%= i ik I|-_ L.h ||.". "'|._|||-I| I'l"l.lll_lllll |i II .|I|II'|"'I'| III'-..IlI IIII I:'I'"'ll:' I!I"
WO T SR T el I. ol I [T
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“Five why’s equals one
how.”
Taichi Ohno

© LEAN CONSTRUCTION INSTITUTE




Problem: The Jefferson Memorial
was disintegrating rapidly

l

Why was it Because the
disintegrating? cleaning methods
were abrasive

Why?

Why?

Why? Five Why Analysis helps
drive to source of the
problem.

Root Cause! The actual technique can

take more or fewer
iterations.

How many whys did it take to get to the root cause
© LEAN CONSTR of the Jefferson Memorial’s problem?




Example Fishbone — Project

Profit Variance

Significant Field Rework|

Communication

Failure between

Field and Office
On amount of rework

Fabricated work
Stored, delay in identifying »

issues

Difficult Site Logistics

Prefabricated wrong
Inaccurate planning

Planner skills
inadequate

/ Insufficient review of dwgs

| UMBL
$220k Variance

i Planning
Ir::lr::;na?';:: Mot directly
Involved in
concurrently Budgeting process
ownership

Planning process

Compressed planning Takes longer now

phase Formalized
Review process?

Small crew
Creating instability

Labor overruns in field

Planner inefficiencies due
to hardware/software
issues

Planning

Software keeps Overruns

Crashing, causing
rework




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

A3 Countermeasures

Al# AJ Title Rev # Rev Date Chnmpim'i Collaborators AJ Sponsor Status E
3 —
|

CAEEHETIRC
[ s go = =Y

Unienmeasures | Wiat i Jour proposal i resch e fodurs: stars, M tanged conaliion?
How will Yoy Frecommended SoURINMeIsuTeD aifect ihe rood cause fo achiave e g’

ne the “presenting problem” — the aciual Have you explored every reasonable affernalive countermeasure?

Have you produced wiable aifernafives based on productive conversations with everyone doling

-E]'JIZ'."_'.I"DU d‘.-u-:'rfn tm trmideln fhic arshilooes 3 Fhim saonele D V4GSR fhn mesctnmnnes af fhn nencncc D L85 Cn benhondolore 2
? Who owns Countermeasures What is your proposal to reach the future state, the target condition?
ing the project)? How will your recommended countaermeasures affect the root cause to achieve the target?
Curent Condiion e | *Have you explored every reasonable alternative countermeasure?

*Have you produced viable alternatives based on productive conversations with everyone doing
-Have you gathered and verified facts — not ju:|  the work? With the customers of the process? With Stakeholders?

current stafe? +Can you show how your proposed actions will address the root causes of the performance
Have yvou engaged other people?

~Have you gone fo the gemba, observe, and te| I oblems?

current situation? «Can you justify why your proposed actions are necessary?

e e *Have you continued to go to the gemba in gathering new information and countermeasures? S—

aal | Whar specifie ooinoey

«Can you show fhe gap befween the target an
Have you clanfied the frue business objective

Root Cause Analysis | Wihaf [sre fhe roaf o

Have you used the 3 Whys™? “Five ‘Whys
Did you uncover the right (ie. most meanin
Did you isolate the roof cause(s) of the mai —
Did you capture this matenal in the most o — |
problems, imvites analytic guestions, and 51

L LI

COLNDET M Gas LTS
. Plan Actual Results
| =Howe wall you check the actual effecis? Rezuits a8 compared fo prediched?
| | ~When will you check them? =Date check was done?

© LEAN CONSTRUCTION INSTITUTE




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

A3 Countermeasitires

A3 # A3 Title : : Rev # Champion Date Started - Collaborators : Appruved Data A3 Sponsor Status
-~ CADHardwareCrashes 5  Kevinlabrecque  3/12/12010  BIM Piahn-hgmahag'erémarﬁls” B 5;17;10 ~ C.Bacon Implementation

Kapﬁla Mclntosh Shepherd)

J Why are you talking about it? . . Countermeasures | What is your proposal to reach the future state, the target condition? .
e Howwmynurrecommendedcuunrermeasaresarfecrmemorcar:sem I

achleve the Iarger?

planner downtime as a resi

ated with planning, though not all hardware related, have 1. Hardware Upgrades
oor causes and ihelrprcposad c.ountarmaasures : - Option 1: Upgrade all machines to 64 bit machines, (36 out of the 42 planning
planning phase leads o less review time, which leads to poorer quality. systems) , approximate $3500 for each desktop, total $126,000, or $2400 for each :
ards increased prefabrication rely upon accurate plann:ng without which efficiencies soughtthrough™ | .|~ laptop, $86,400. Phased strategy would be recommended based on volume of =~~~
2work. ‘ work within offices and timing of start of new projects. Laptop vs. desktop to be -
- reviewed w/planning managers. .
2. Tips & Tricks training — there are certain tips currently circulating on how to keep :
systems up and runnlng dur[ng CAD Operetnons r e. a-‘ways r.:J'ose dramng‘.f file : :

Current Condition
" «Each crash costs an individ |

 minutes of downfime betweer Cou nte rmeasures What is your proposan!r to reach the future state, the target condition?

- they left off and redrawing if ¢

- *Roxanne Mellen of Boston h . ' 'How will your recommended countermeasures affect the root cause to
the # of crashes experienced ) )

 6/1/09, the average number ¢ . _ achreve the target?

- 3/8M0was (4).

. +Other offices experience sirr

. though the frequency is depe 1

| & Hardware Upgrades
oy e cerens - Option 1: Upgrade all machines to 64 blt machines, (36 out of the 42 planning
| systems) , approximate $3500 for each desktop, total $126,000, or $2400 for each

| Where do mrngs stand roda_',ﬂ : : ‘ !

G"a'-mmwaveragl - laptop, $86,400. Phased strategy would be recommended based on volume of
;ﬁ;"g"figigﬁ;ﬂ - work within offices and timing of start of new prolects Laptop vs. desktop to be
+Zero planning defec - reviewed w/planning managers.

2. Tips & Tricks training — there are certain tips currently mrculatlng on how to keep
systems up and running during CAD operations, i.e. always close drawing1 file

Root Cause 'Analysis

1. Overall size of BIM

2. Mmuitasking, thene]  automatically created by AutoCAD each time it opened. Use the bi-weekly BIM Forum
: work on the model 1 ' - ' . ) . - L, '
" 3. Hardware/Software calls to review best practices and capture ideas on BIM Forum Google site.
| T AURCAD 20 3. Review virus scanning schedule on individual planner machines make sure none are
- gﬁmr-eaa;n"; scheduled to run during the middle of the work day. _ - S R
- CPU-32bit 4. Formalize tracklng mechanism W|th|n BIM Forum Google S|te for capture of planner
e e | system crash experience data. |
: 4 Additionsel backgrou Note: Current CAD machines can potentially be passed on to individuals within the
: automatically at noc

- machines have bee organization needing less computmg power, the machines are still high end for those
- 5. Dwg1 file on start-u
- - purposes : '
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

A3 Impl me ntation Pl
p AJ# A3 Title Rev # Rev Date Clmmpim'h Collaborators AJ Sponsor Status
=
Why ave vou talkieg sbout it7 Countermeasures | What iz your proposal io reach e fodure sfafc, e targed condlfon?

How will youyr recommended sounfermessures aifect the rood cause fo acfeve e forged?

Hawe you explored every reasonable alffernative countermeasure?

Hawve yvou produced viable alfernalives based on productive conversalions with everyone doing
the work? With the cusfomers of the process? With Stakeholders?

Can you show how your proposed actions will address the root causes of the petformance
problems?

=Can you justify why your proposed aciions are necessary”

Hawve yvou continued fo go to the gemba in gathering new information and countermeasures?

| m |e mentation P | an: aarly and succinctly define the “presenting problem” — the actual

Who, What When of did you decide to tackie this problem?
. ho owns the process for addressing the probiem (or realizing
Implementing

7
Countermeasures

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

*Have you gathered and verfied facts — not |

— fo clearly understand the
current stafe?
Have you engaged other peopie?
*Have you gone to the gemba, observe, and taik to the people who do the WO
current situation?
B — Plan What activities will be required for implementation and who will be responsible for what and when? )
Goal What are the indicators of performance or progress?
+Can you show the
-Have you clarified What By Whom By When Where
Root Cause Analysis
« Have you used tl
« Did you uncover
« Did you isolate t
« Did you capiure |
problems, imvites
Costs:

© LEAN CONSTRUCTION INSTITUTE




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

A3 Implementation Plan

A3 # A3 Title : : Rev # Champion Date Started - Collaborators - Approved Date A3 Sponsor Status

W can Hardware Crashes 5 Kevinlabrecque = 3/12/2010  BIMPlanning Managers (Noris, ~ 517/10 ~ C.Bacon =~ Implementation -
Implementation Plan: | | | | " Mellen, Jackson, Johnson, Brown, - | . ; |
—% ] ) . : : ] Kapala, Mcintosh, Shepherd) : : :
W h O Wh at W h e n Of und - Why are you talking about it? . . Countermeasures | What is your proposal to reach the future state, the target condition?

! T ‘How will your recommended countermeasures arfecrmeroorcausem o
. of engineer/planner downtime as a result of computer crashing have been increasing resulting in reduced i : achieve the targer?
Implementing iy anl oot ot Y
2nt project profit variances tied in part to issues assoc|ated with planning, lhough not all hardware related, have a ware pgra es:
Cou nte rmeasures gl research into root causes and their proposed countermeasures. _ ~ Option 1: Upgrade all machines to 64 bit machines, (36 out of the 42 planning

assure in planning phase leads to less review time, which leads to poorer quality. - systems) , approximate $3500 for each desklop, total $126,000, or $2400 for each
ards increased prefabrication rely upon aocurate plannlng without which efficiencies soughtthrough™ | .|~~~ 0 |apt°p $86, 400 Phased stra[egy would be recommended based on volume of
work within offices and timing of start of new projects. Laptop vs. desktop to be

- reviewed w/planning managers. .

2. Tips & Tricks training — there are certain tips currently circulating on how to keep
: systems up and running during CAD operations, i.e. always close drawing1 file
5  Average of 4 crashes perday = ~automatically created by AutoCAD each time it opened. Use the bi-weekly BIM Forum
- approximately $80/day in lost calls to review best practices and capture ideas on BIM Forum Google site.
gductivity 3. Review virus scanning schedule on individual planner machines make sure none are
R scheduled lo run durlng the mlddle of the worl-c day.

anmhinas PR e -

Current Condition s szand today?
. *Each crash costs an individual planner appro: T
- minutes of downtime between reboot, returning to
- they left off and redrawing if any work was lost. -
- *Roxanne Mellen of Boston has been keeping tracking of
the # of crashes experienced on a daily basis since

L Re A% kit

'Plan' o _' - - i | What actrwtres wrli be requrred for rmplementatron and who wrll be
_' i responsible for what and when? _ _
- '. ; What are the mdrcators of perfonnance or progress’? '. S

ltem ; '. ; '. Who When |-
R .Review.AB with EMT, Branch.Managers a'nd.Branch Finanicial Managers.. i o .KL ] _5/1.7/10. . . .
I Develop schedule for mdmdual machine replacement based on branch, IT and CAD J?J/CJ and By 6/1/10 :

administration workloads. _ | _ Planning Mgr. | ]

Develop BIM Forum Site area for tips and trlcks share current best practlces on next KL By 6/1/10 :

BIM Forum call.

Review and formalize virus scan process for individual planner machines. | JJ [ By9/1/10

Note: Indicator of performance will be plannersystem crash experience through and post transition.

| B D o CILIMBACH
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

A3 Follow-up

AJ# A3 Title Rev # Rev Date Champion Collaborators AJ Sponsor Status
I
E
BERREE
Background [ oy are you tatiing staut 7 Countermeasures | m&wmsummwm=ﬂ“wm?£h N

FO| |OW-U Q gy and succinctiy define the “presenting problem” — the actual Hawe you explored every reasonable alffernative countermeasure?

Hawve yvou produced viable alfernalives based on productive conversalions with everyone doing
Creates a follow- decide to tackie this problem? the work? With the customers of the process? With Stakeholders?
u p /revi ew p rocess the process for addressing the probiam (or realizing ﬂ%&; é:—;: fhcnw how your proposed actions will address the root causes of the performance

=Can you justify why your proposed aciions are necessary”
Hawve yvou continued fo go to the gemba in gathering new information and countermeasures?

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

Hawve you gathered and verified facls — L 3nd anecdofes — fo clearly understand the

current state?

Have you engaged other peopie?

*Have you gone to the gemba, observe, and talk to the P8 do the work fo fully grasp the
current situation?

Goal | mat R J— Plan | m::;wmuxmmﬁmm mwﬂfmwmmum:mmumm?
'Caf']‘_'pw va‘rfne g‘,—.n hmdrom e Fmm dmmmemd A Bl m e e AT e T I TRM 4 I [ SR T | S I L T I LTV | RS I
~Have you clarified th FD"DW-UP Actions What issues can be anticipated? How and when will you check on effectiveness of your proposed

countermeasures?

Root Cause Analysis Plan Actual Results
+« Have you used the _ -

- Did you uncover tt| | *How will you check the actual effects? *Results as compared to predicted?
* Didyouisoiate thel | s\&shen will you check them? Date check was done?

« Did you capfure th
praoblems, imvifes &
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A3 Follow-up

A3 # " A3 Title Rev # Champion Date Started - Collaborators Approved Date A3 Sponsor Status
-~ CAD Hardware Crashes = 5 Kevin Labrecque = 3/12/2010  BIM Planning Managers (Norris, 517110 C. Bacon Implementation
i : : : : Mellen, Jacksen, Johnson, Brown, : :
Ol I owW-u |Q . Kapala, Mclntosh, Shepherd)
J Why are you tal'.‘r.‘ng about .'r’ Countermeasures What is your proposal to reach the future state, the target condition?

Creates a follow-
up/review process

gework.

Current Condit

£ '3/8/10 was (4).

* below)

o root causes and their proposed countermeasures. .
SSure in planning phase leads to less review time, which leads to poorer qualny
‘towards increased prefabrication rely upon accurate plannmg without which efficiericies sought through

. «Each crash costs an indivig
. minutes of downtime between refi
- they left off and redrawing if any worl
- *Roxanne Mellen of Boston has been keepiig

the # of crashes experienced on a daily basis since
- 6/1/09, the average number of daily crashes thrbugh

. =Other offices experience similar crash experiences,
though the frequency is dependent on specific
. hardware/software conditions (see Root Cause analysis

er downtime as a result of computer crashing have been increasing resulting in reduced

fances tied in part to issues associated with planning, Ihough not all hardware related, have

Where do things stand today? .
Average of 4 crashes per day =
approximately $80/day in lost
productivity

3

(32 bit) planning machines

be replaced at a rate of one
pe ased on lost productivity
across

" How will your recommended countermeasures affect the root Gai.l’SE o
acmeve the Iarger?

1. Hardware Upgrades
- Option 1: Upgrade all machines to 64 bit machines, (36 out of the 42 planning

- systems) , approximate $3500 for each desktop, total $126,000, or $2400 for eash_

work wnthm offlces and timing of start of new projects. Laptop vs. desktop to be
- reviewed w/planning managers. .
2. Tips & Tricks training — there are certain tips currently circulating on how to keep
syslems up and running during CAD operations :'e a.fways cJ'ose drewr'ng'.f file

calls to review best practices and capture ideas on BIM Forum Google site.

Review virus scanning schedule on individual planner machines make sure none are

scheduled to run during the middle of the work day.

. Formalize tracking mechanism within BIM Forum Google site for capture of planner'
system crash experience data.

Note: Current CAD machines can porenrra)‘.‘y be passed on to individuals within the

organization needmg less compur.-ng power, the machines are still high end for those

purposes

Goal

Plan

What activities will be required for implementation and who will be

| What specific outcomes are required?

responsible for what and when?
-=--- -*--rformance or progress?

Follow_up Actions What issues can be anﬁcipated? : Who When
5. KL 51710
1. Timing of hardware upgrades with database upgrades and TSI-EST |mplementatlon +IT:and CAD iﬂﬁiﬁ;"w_ By 6/1/10
we will need to address in staggered plan to implement upgrades. dtices onnext | KL By 6/1/10
2. Monthly review of individual planner system crash statistics to understand trends. '
15, NA By 9/1/10
3. Contlnued system malntenance best practlce sharlng in bl-weekly BIM Forum calls _—
..................................................... & pos Al for.
oo
iand TSI-EST |rnp|ementatlon
1t upgrades.
tistics to understand trends.
in bi-weekly BIM Forum calls. -
- Q LIMBACH
| QLIMBACH
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Key Points for Successful A3s

. Go and see, go and see, go and see!

. Decide which specific problem are you trying to solve
- Who is the audience

. What information would be useful to them

- What are the values and philosophies to which your story
relates

. Tell the story in the context of those values — this is what
ensures your A3 is meaningful to your audience

. Simplify
. Get visual
. Use a pencil

© LEAN CONSTRUCTION INSTITUTE
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Example Status Report A3

CONSTRUCTION START : JUNE 6, 2011
'l'emeculaVa]Jey

HOSPITAL MONTHLY UPDATE— MARCH 2013

R R B R R R T R T T B S O B S O S B B S R S O I S T R S R R S O B R S B R I S R I R R S S S S I SR S I S R R

PLAN e DO e STUDY * ADJUST ) il Pl

MARCH 2013

BUDGET PATH TO BUDGET BILLED TO DATE w/ Pre-Con FINANCIAL POSITIONS

ign Conti [ MP - Black Steel P 60,000 04/16/13 P, Billed
Design Contingency Items lack Steel Piping f: Design Biled mu;%..

MP - Plumbing Supervision Savings 150,000  04/16/13

CurrentProjectCost Current Team Profit

hem Value ROM/ Owner ltem MP Plumbing Fixture Set Productivity Gains 40,000 04/16/13
IV Landscape Drawing revisions to onsite roadway 3V Savings in Cost to Complete (Roofing, Insulation, Caulking, Doors,
realignment, revised berms and hovsetrail 135,000 ROM Fire proofing, Millwork, Fleoring, Painting ) 70,000 04/16/13
IV Savings in Cost to Complete (Roofing, Insulation, Caulking, Doors,
IVfAHelipad design/EIR changes/ Remove Old Helipad e e 100000  04/16/13
trom Design 0 Ownerltem 750,000 MP Piping Productivity Savings 200,000 04/16/13
IV Added Storm Drain in Revised Precise Grading Plan 30,000 ROM MP Sheetmetal Productivity Gain 50,000 05/21/13
IV Install Pyis Med Station 10,000 ROM MP PM savings 100,000  05/21/13
IV - Added Cublicle Curtains CC-1 39,000 ROM E Labor Productivity Savings 100,000  05/21/13
Team Nut Med room changes 15,000 ROM E Material buyout Savings 90,000 05/21/13
E Cat & for EMS / Readynet 15,000 aoM E Reduction in office staff 60,000 05/21/13
UHSR Potential IT/IS overruns 45,000 ROM IV Savings in GC's 45,000 06/18/13
Team - Coffee Shop Revisions 0 ROM 100000 MPPM Savings 150,000 | 06/16/13
V- Added Boom at CT 15,000 ROM E Material buyout Savings 06/18/13
£ - Physical Therapy Room Changes (ACD 2 071) 16,765 ROM 16,765 IV Savings in Cost to complete [Painting, Glazing, Kitchen, OFCI) 100,000 06/18/13
£ - KU Circulting Requinments ROM Ato target $22,500 reduction in reimbursable costs 22,500 06/18/13 .
IV - Added color concrete to Paving Plan 15,000 ROM Team Construction Contingency Savings of Agency Impact 100,000 06/18/13
MP - Farwest ACD changes additional firestopping and e LA Ings 2,000 O1R/13
Irsulkidon 59,000 g zpr Ste)‘rt alnd Test Labor Savings :m :i i:i i:
r n ent sale L
Cumem: Desin Comagency Mee Team Construction Contingency Savings of QA/QC item 57,647 08/20/13
IV Savings in Cost to complete 100,000 08/20/13
Team Construction Contingency Savings of Agency Impact 30,000 08/20/13
L.l il 50800 08/20/13
Team Savings on OSHPD Permit Costs 150,000  09/30/13
Construction Contingency ltems Subtotal 2,747,147
Additional Reduction in DC and/or CC required 1,598,985
em Value ROM/ Owner Item Total 1,148,162
IV - Porereial Additional GC's due 1o etended closeow | 158303 oM U UHS Owner items recognized and potentially used if required stend o 1411591 10/01/13
IV - Historian for Job 50,000 ROM o Total 2,559,753
Team - Acded I0R during month of June for testing and Path Ba Realized Thi e
inspections 25,000 ROM 0
IV - Projected overrun on the shared equipment yard 65,000 ROM ] JV savings in GC's 45,000
DF - Labor and Productivity Impact on remaining fioors 3,216 ROM ] MP Plumbing Material handling labor savings £0,000
DF - Productivity projected loss on taping 50,000 ROM 0 Team Construction Contingency Savings of QA/QC item 42,000
DF - Added material costs (ceilings) and equipment 130,000 ROM 0 JV Savings in Cost to Complete (Roofing, Insulation, D Heipad + 150% Profic
V.- Adeied molding 41 15t oor sool B0 R o Caulking, Doors, Fire proofing, Millwork, Flooring, 100,000 * : 3
MP{IV . Added Heating for the floors (Labor and temp OHelpad + 100% Profiz
Team Construction Contingency Savings of Agency Impact 100,000
heaters) for 3 manths including propane £9,000 ROM (1] @ 100% Profit
MP. Farwest Contract Overrun 70,000 ROM o ME-Medgas prefab savings hSae & Fromctes Froft
DF - Additional rework April 15,000 ROM 0 MP - Plumbing Material Copper Bulk Buy 80,000 e
DF - Additional rework May 15,000 ROM 0 MP - Plumbing Seismic Productivity 200,000
DF - Additional rework June 15,000 ROM 0 MP - Sheet Metal Productivity 110,000
DF - Overhead QC/Signoff to close ceiling 40,000 ROM ] MP - Carrier Install Savings 25,000 >
zf:‘;:.cm-c. Variance 13:5_?:1 :g: Path Back ltems | diol \‘“o s‘q ‘é,\ ‘p_‘o \3\1 & ‘}o P & 1}; F R F
anjac 57,647 ROM 0
i e S $4,536,918.00 UsHS DPR Tamer HMC bpergelectric Sl @
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Example Status Report A3

& CONSTRUCTION START : JUNE 6, 2011

HOSPITAL MONTHLY UPDATE— MARCH 2013

T T T T T T I T S T T B I T T T T T O I T T TR R S S I S T T B I B S T TR R R I U N R I L T T B R T T O B R B ] D R R

PLAN « DO  STUDY e ADJUST y
i i, i ELECTRICAL 15T FLOOR | IMPLEMENTED IMPROVMENTS
= PRO DUCT|VITY RATES Implemented Improvements
i i,‘ ,IE 3: & p Utilized dust muzzle bought from local
:J_r: 1 | J i’ yre to mitigate dust from concrete
?l | 1] ing. This itermn costs approximately
S 560.00. Similar products sold by Hilti are
&= - T T R ] nom e e R 41000 +
L - TEENKS WEEKE H
g Sheetmetal . Mech. Piping Architect B
\i) https: /fwww.dustmuzzle.com/dust_collection/saw_muzzle.php
E A i :
<L n BEFORE - CVOR SLAB CUTS
3 TR ) N
7 i s r— A .
o Vi 5 AN B :
=) — 5 F437
i
g

AFTER - CVOR 5LAB CUTS

Unload and Stage—7.5 min —Move& Unload — ==
<,
i
\
)

7.5 min

A—CLRRENT STATE—DOOR DELIVERY/INSTALL

S
= S

Load— 4 min Move— 3 min

Template Hang Doors— 2

Frames— 1 min min

‘ M‘ﬂ:'lb (DE PR Turner HMC bBergelectrlc G spustisnt togunries @

V5
\/u
d I|
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Example Proposal/Decision Making A3

m PROJECT GES 002 Graham, NC A3 NO. TITLE COLLABORATORS CHAMPION
I

01 Floor Striping Options Remus Brustur Blake Brockmiller
P ———— LITTLE A DATE WEEKS UNTIL T.0. IMPACT TO SCHEDULE IMPACT TO BUDGET
' Nov 25 43 WEEKS LOwW HIGH
BACKGROUND OPTION #3: TILE-CLAD HIGH SOLIDS: EPOXY COATING P

Project GES 002 serves as o primary distribution center for GRDI, LLC. As a distribution center the owner de- [l Preparation Work: Shot blast 7" wide strip at all striping locations
sires for marked laydown areas, pedestrion walkways and various floor markings for safety and organization
purposes. The warehouse portion of the building is approximately 859,000 SF and drawings show over
80,000 linear feet of marked floor striping.

CURRENT CONDITIONS

Application: 2 base coats of 4" wide epexy, | coat of clear seal across the 7" prep area
Cost:  $3.20/lincar foot = approximately $259,000

$17.00/lane marker = approximately $41.000
Pros:

The owner has voiced a strong concern over the appropriate product to use in this situation. The product uti- ll »  This system will encapsulate the striping into the concrete floor
lized for needs to be able to withstand high fork truck traffic and pallet storage throughout the building. The

« Durable
primary concern is edges chipping due to pallets and wear and tear from fork truck traffic. «  Smooth surface finish m{,ﬂ.‘ﬂ.
GOAL o Local site visit available to view previous jobs

With the oppertunity to address the need for o suvitable product before work is to begin, Whiting-Turner has Cons:
locked inte numercus products and options for the floor striping. It is our goal to identify @ preduct and ll » Short blasting causes dust and excess debris
selution that will meet the owner's desires for a lasting and durable product. s | year standard warranty

+ Causes disturbance |.5" beyond each striped area to the floor unnecessaril

THE LINE STRIPING HAS 5 PROPOSED OPTIONS: OPTION #4: INDUSTRIAL PLANT HIGH COATING SYSTEM

OPTION #1: ARMORSEAL TREAD-PLEX Preparation Work: Grind the floor 4" wide at all striping locations Topeoet

Preparation Work: Acid wash to remove surface contaminants and lightly etch concrete Application: | primer coat, | base coat, | coat of clear seal Base ! Fil CN

Application Process: 2 coats of paint at 4™ wide Cost:  Line Striping = $371.546 Primer \ !
Cost: $125.009 Lane Markers = $26,240 P ",.',:.
Pros: Cons: Pros: ; oy

* 5 year manufacturer warranty

»  Quick application time *  Lack of durability

+  Minimal mess and disturbance to others e Poor bond to surface *  General Polymer system A

»  Low Up-front cost *  Manufacturer will make site visits to verify correct install ) F
P ¢ | year standard warranty - - 25-50 mils * % S
* Freezer area paint is specifically rated for temperature shock 1.
Cons:
OPTION #2: TILE-CLAD HIGH SOLIDS: EPOXY COATING » _ Grinding prep work causes dust and excess debris
Preparation Work: Grind the floor 4 wide at all striping locations OPTION #5: 100% SOLIDS EPOXY COATING
i . . " /-"""'-q_
Application Process: | primer coat, | base coat, | seal coat Prep.arat.lon. Grlr.ld the floor 4" wide and key all edges at striping locations . — c R N ERST N E'@
Cost: $183,701 Application: | primer coat. | base coat. | seal coat ‘L‘:':E:’, ‘ ' ( '
Pros: Cost:  $4.90/linear foot = approximately $400.000 ‘H-’

$150.00/lane marker = approximately $360,000
*  Striping is at floor level Pros:

* Low Up-front cost s System is “built into” the floor

+ Grinding allows a better surface to bond to *  Clean and straight edges from detailed keying

Cons: + Single source manufacturer product— Cornerstene makes and installs their own product

+ Grinding prep work causes dust and excess debris Cons:
+  200% more expensive than the next closest option
* | year standard warranty

+ Time consuming

» Requires areas to be completely inaccessible for periods of time
+ | year standard warranty

Courtesy of Whiting-Turner
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Further Reading

-~

-
Foreword by Jim Womack

Managing to Learn

Using the A3 management process to solve
prablems gain agreement mentor, and lead
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Contact Us

C: 864-325-9505
E: juyar@balfourbeattyus.com integrationpoint

Helping organizations align

C: 908-809-2659
E: kevin.labrecque@integrationpointlic.com
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Questions
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In the spirit of

complete this s
feedback.
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Thank you for attending
LCI Congress!
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