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LAST PLANNERSYSTEM® IN DESIGN

6\ Lean Construction Institute
v Immersive Education Program

Introductions

e
o’ ~—

Justin Wise Dave Hagan

© LEAN CONSTRUCTION INSTITUTE LPS® 2




LAST PLANNERSYSTEM®

IN DESIGN

Facilitation Slide

Facilitator: Dave Hagan + Justin Wise 10/18/2022 :ima . Virgina Cosgriff
eeper:
Start Time: 8:00 AM CST Meeting End Time: 12:00 PM
Time (PST) Duration End Time Topic Leader Who i!otes Decisions/Action Items
1. Speaker Introductions
8:00a 5 min 8:05 AM Preamble DH/IW 2. Rules of Engagement
3. Plus/Delta
8:05a 30 min 8:35 AM Milestone Lecture/Discussion DH/IW ALL  |1. Group Discussion (5 min)
. . 1. Milestone Planning (20 min)
8:35a 35 min 9:10 AM Group Activity #1 ALL ALL
P ¥ 2. Report Out (15 min)
9:10a 10 min 9:20 AM BREAK ALL ALL
Phase Pull Plannin,
9:20a 35 min 9:55 AM . . & DH/IW ALL
Lecture/Discussion
. L. 1. Phase Pull Planning (45 min)
9:55a 70 min 11:05 AM Group Activity #2 ALL ALL .
P ¥ 2. Report Out (25 min)
11:05a 10 min 11:15 AM BREAK ALL ALL
1. Weekly Work Planning
2. Learning/PPC/PRCO/Comittments
3. Root C
11:15a | 25min | 11:40 AM Conclusion Lecture/Discussion | DHAW | ALL oot Lause
4. Reflection
5. Capturing Lessons Learned
6. How to Implement Group Discussion (10 min)
Next 5t Adj t
11:40a | 20min | 12:00PM ext Steps/Adjournmen pHAW | AL
plus/delta

© LEAN CONSTRUCTION INSTITUTE LPS®
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LAST PLANNERSYSTEM® IN DESIGN

o\ Lean Construction Institute

v Immersive Education Program
Rules of Engagement

1 2

Iy

Phones/Devices OFF
during the meeting

One meeting I

Listen ((( @

Engage the material

= " _

NO side bar discussions

check at break

Keep an open mind

4

No “rank”

in the room

we are equal peers

[0]° [

®

Help team
stay on task

6 t 7o\
{@”

Return from breaks /
be in your chair
on time

7

Safe zone

ask questions

® no fear
=

© LEAN CONSTRUCTION INSTITUTE
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6\ Lean Constrgction Institute
C o n d u ct P I u s / D e It a W#®®>  Immersive Education Program

+ A

Plus: Delta:
What produced value What could we change
during the session to improve the

pPprocess or outcome?
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6\ Lean Construction Institute
Le an J ourn ey To M a Ste ry W#®™>  Immersive Education Program

How will you reach the next e,
level on your journey?

Competency

Understanding ‘

[ 3 _~ Continuous Learning
Awareness Cycle(s) /

' d

Unaware /

-

“—_______’

© LEAN CONSTRUCTION INSTITUTE LPS®




LAST PLANNERSYSTEM® IN DESIGN \
Lean Construction Institute

Learning Overview N At

The Last Planner System® (LPS®) is a registered 5 Connected
trademark of the Lean Construction Institute. Conversations

1. Why Last Planner System® A T
2. LPS® OverV|eW SHOULD

PHASE PULL
3. Milestone Planning Planning
4. Phase Pull Planning . T
5. Design Cycle Planning -
6. Weekly Work Planning vt LS
7.

Learning/Improving
DID LEARNING/IMPROVING

© LEAN CONSTRUCTION INSTITUTE LPS® 7




LAST PLANNERSYSTEM® IN DESIGN

6\ Lean Construction Institute

Discussion Question TN o

What are your dissatisfactions with the
way projects are conventionally planned?

Large Group Discussion 5 min
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LAST PLANNERSYSTEM® IN DESIGN

6\ Lean Construction Institute

W h y L P S® I N D es i g 1] ? W#®>  Immersive Education Program

Experienced Lean practitioners implementing LPS in
design state that it aids in:

= Controlling how information gets shared across the
different parties of the project.

= |dentifying key decision points.

= Keeping the owner on track with making decisions
that enable the next series of work to start.

= Aligning the team and the owner regarding
information needed and when.

= Aligning the team with the plan for delivering the
project.

© LEAN CONSTRUCTION INSTITUTE LPS® 9
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Lean Construction Institute

W h y I m p I eme nt L P S®? W#®™>  Immersive Education Program

As the results of this benchmarking study indicate, there is great opportunity to improve the
delivery of projects.

Time — Cost —
70% were delivered late 73% were over budget

13%

Under Tender
Price

20%
Delivered On
Time

14%
70% 10% 73% Onp‘[i(-():r;der

Delivered Early

Delivered Late Over Tender Price

Source: Benchmarking the Government
Client Stage Two Study December 1999

© LEAN CONSTRUCTION INSTITUTE LPS®
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6\ Lean Construction Institute

W h y I m p I eme nt L P S®? W™ [mmersive Education Program

This study indicates the correlation of Lean intensity to project outcomes
(% likelihood on best projects).

Completed Ahead of Completed Under
Schedule Budget

Low Lean Intensity mHigh Lean Intensity

DODG= ines

© LEAN CONSTRUCTION INSTITUTE LPS® 11
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6\ Lean Constrgction Institute
Why Implement LPS®? N immenive Educaion Frogeam

In an industry Study, Dodge % of Best Projects Achieving Outcome
benchmarked “best” and “typical”
projects from 310 designers. Each
project was completed in 2012 or later
with construction costs of at least
$10M.

. ~ Clients ~ Schedule ~ Budget Design Excellence
Of the best projects Dodge found a N Tatatmgiod . GMwOiEMidY NeinoiatbaRs Edoueadieli
. . . . . construction process high level pfsustainapility;
statistically significant correlation _ , me el
between very h|gh Lean |ntens|ty B Low Lean Intensity [l Very High Lean Intensity
projects and likelihood for better client DODG= s
= ANALYTICS

outcomes and design excellence.

© LEAN CONSTRUCTION INSTITUTE LPS® 12




LAST PLANNERSYSTEM® IN DESIGN

6\ Lean Construction Institute

T h e Re I i a b i I i ty G a p v Immersive Education Program

In the early 90’s, Greg Howell and Glenn Ballard
conducted a study of construction projects and
determined that on average 54% of commitments
made on projects were completed on time.

54%

of commitments
made on
construction projects
were completed on
time

This led to the development of the Last Planner
System.

This gap in reliability extends to the design phase of
projects where there is also room to improve.

© LEAN CONSTRUCTION INSTITUTE LPS® 13
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6\ Lean Construction Institute

L P S® I n D es i g n W™ Immersive Education Program

LPS®

© LEAN CONSTRUCTION INSTITUTE
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. o\ Lean Constrgction Institute
Iterative Process Flow N immesive o pogram

Iteration 1 Iteration 2

Q Iteration 3

Creative Process Planning and CoS Creative Process Refine Document Decision
Set Based Design
Testing/Target Costing

Evaluation + Reflection

Courtesy: Stantec Architecture
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LAST PLANNERSYSTEM® IN DESIGN

- - . 6\ Lean Constrgction Institute
D esli g n C onsi d e ratl ons W#®>  Immersive Education Program

While the Last Planner System® is used in construction, it is highly applicable and useful in
design. Some key differences to keep in mind include:

Design: Construction:

» |s emerging based on new information » |s linear in nature and the flow is
and the flow is “information”. “tangible materials”.

= Milestones are clearly defined by = Milestones are clearly defined by
expected outcome which should expected outcome which will be
describe what needs to be known. observable in the field.

= Milestones are often “decision points”.

© LEAN CONSTRUCTION INSTITUTE LPS® 16
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- DS Lean Construction Institute
S C ru m & Ag I I e Ap p ro a C h es 8 Immersive Education Program )

COWMPLETED

© LEAN CONSTRUCTION INSTITUTE LPS®
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6 Lean Construction Institute

5 Connected Conversations Of LPS® S s B g

The LPS is a commitment-based system

integrating 5 connected planning conversations 5 Connected
at 5 levels: Conversations
1. Milestone Planning (Should) ILESTONE e
2. Phase Pull Planning (Should) . Planning
3. Lookahead Planning (Can) e
4. Weekly Work Planning (Will) Planning Specify Handoffs

5. Learning & Improving (Did/Learn)

CAN LOOKAHEAD

. Make Work Ready
Planning

wiLL WEEKLY WORK

. Make Promises
Planning

pID LEARNING/IMPROVING PPC/Variance

© LEAN CONSTRUCTION INSTITUTE
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Lean Construction Institute

LPS® Modified For Design S

5 Connected
Conversations

In modifying LPS for design, the 5 planning
conversations remain the same. TS o ot Milostones

Planning

SHOULD

The Lookahead Planning level shifts to
Design Cycle Planning. B e

Specify Handoffs

DESIGN CYCLE Advance the Plan

Planning

WEEKLY WORK )
Key Planning Make Promises
Difference

LEARNING/IMPROVING PPC/Variance

LPS®

© LEAN CONSTRUCTION INSTITUTE
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6\ Lean Construction Institute
Who Is The Last Planner® N s o g

The Last Planner® (LP ™) is the
person closest to work with authority to
make decisions regarding the schedule
and to make reliable commitments to
complete the work of their discipline.

This may include the lead architect or
project manager, the lead engineer,
owner’s project representative and the
constructors as appropriate.

Courtesy: Stantec Architecture
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u 6\ Lean Constrgction Institute
Understanding Push VS. Pull N immersiveEduaton Fsgm
Push: Pull: |
: = A method of advancing work when
= Advancing work based on central - )
schedule the next in line customer is ready to

use it. A “Request” from the
customer signals that the work is
needed and is “pulled” from the
performer.

= Pull releases work when the system
is ready to use it.

= Releasing materials, information, or
directives possibly according to a plan,
but irrespective of whether or not the
downstream process is ready to
process them.

© LEAN CONSTRUCTION INSTITUTE LPS®
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LAST PLANNERSYSTEM® IN DESIGN

o\ Lean Construction Institute
C re ati n g P u I I v Immersive Education Program

= All organizations or groups of greater than one can be
viewed as operating as a network of promises or
commitments, whether done well or poorly.

= The goal is to understand how to improve the quality of
commitments and to actively take responsibility for
managing them.

» The Last Planner System is a planning system based
on developing a network of commitments, then
delivering on the commitments.

© LEAN CONSTRUCTION INSTITUTE LPS® 29




LAST PLANNERSYSTEM® IN DESIGN

= 6\ Lean Constrgction Institute
E I emen ts Of a P romise W#®>  Immersive Education Program

Elements of a promise include:

» The Customer: The person making the request.
» The Performer: The person fulfilling the request.
» Negotiated Conditions of Satisfaction (CoS):

= Are part of language act of making a promise.

= Are developed by the people involved in the request
and promise.

= Are measureable statements that inform the performer
of the promise which tests a task must pass to be
accepted as a success.

= [nform the decision-making process of the promisor.
* Include a time frame.

© LEAN CONSTRUCTION INSTITUTE LPS® 23




LAST PLANNERSYSTEM® IN DESIGN \
Lean Construction Institute

Bas i C ACti on WO rkfl oW Of A P rom ise W#®>  Immersive Education Program

2. Customer makes a
request of the Performer.

1. Customer | prepares to Request of Offer \ 3. Customer & Performer
make a request of the | negotiate the CoS.
Performer
Acceptance
{2 mutual promises)
CUSTOMER CONDITIONS OF ~ PERFORMER
Declaration of @ SAT[STF“AV‘CETION'
Satisfaction
6. The Customer 4. The Perfo'rmer
. performs the action of the
declares (or declines) .
| negotiated request.

satisfaction.
Report of
Completion

5. The Performer declares the
req uest com p|ete_ Credit: Dr. Fernando Flores

© LEAN CONSTRUCTION INSTITUTE LPS® 24
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Lean Construction Institute

M I Iesto n e P I a n n I n g v Immersive Education Program
5 Connected
The first level of LPS is Milestone Conversations
Planning.
MILESTONE
Plannin
The goal of Milestone Planning is S ;
for the team to align on and set CHASE PULL
the milestones for the project. Planning
The conversation at this level can DESIGN CYGLE

starts the “should” be able to do

conversation. WEEKLY WORK

Planning

WILL

pID LEARNING/IMPROVING

© LEAN CONSTRUCTION INSTITUTE
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LAST PLANNERSYSTEM® IN DESIGN

Re-Defining Design Milestones

Traditional

= Deliverable Drawing Sets
= Submit, Review, Price Iteration

» Percent Complete Sets
= 30/60/90

© LEAN CONSTRUCTION INSTITUTE LPS®

6\ Lean Construction Institute
v Immersive Education Program

Re-Defined

Information Hand Offs
Decision Points as Milestones
Design first then draw

Submission (permit) sets as
backlog

26



LAST PLANNERSYSTEM® IN DESIGN

Decision Based Milestones

validated
space program

approved
functional
program

target budgets
established

validated site/
footprint
orientation

validated
massing/stories

* CBA to select Paramount Advantage for systems, design elements etc.

* A3 to Capture Key Decisions

© LEAN CONSTRUCTION INSTITUTE LPS®

o\ Lean Construction Institute
v Immersive Education Program

county approved
entitlements/
planning
requirements

sub system selection

user approved
equipment

. structural system selected
requirements Y

MEP decisions

validated energy needs
documented existing capacity
HVAC system selection

Courtesy: Stantec Architecture
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LAST PLANNERSYSTEM® IN DESIGN \
Lean Construction Institute

v Immersive Education Program

Key Decision Milestones

Sub System
Selection

Validated Target Validated Site User
Program Budgets and Massing/Entitlement Approved

Established Board Review Equipment : Sl\:;mral

- Energy Needs
Validated

Iterative Process Between Key Decisions

Iteration 1 Iteration 2

9 Iteration 3

Courtesy: Stantec Architecture
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LAST PLANNERSYSTEM® IN DESIGN

Creating The Milestone Plan

Developing the milestones to structure the flow.
The next step will add estimated durations.

Courtes: Stantec Architecture

© LEAN CONSTRUCTION INSTITUTE LPS®

6\ Lean Construction Institute
v Immersive Education Program

Color coding for different aspects of the plan,
i.e. design, approval processes, key decisions,
construction, turnover, activation.

] Courtesy:Stantec Architecture
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6 Lean Construction Institute

Creating The Milestone Plan N> v Educton Progem

¥ Developing the
milestones to structure
the flow.

The next step is to
_— add estimated
iy v durations.

3 T
e “%, Cllt gy
& m""un(

= )
1 Salenp! |
Courtesy: ngjntt(e; A;Zhite%ﬂ,'«r’eff{_#
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. o\ Lean Constr}lction Institute
Se'ttl n g U p To P I an W#®>  Immersive Education Program

This set up includes a time scale
(months) to transfer the Milestone Plan
to once dates are determined.

This set up includes a time scale
(weeks & days) for the next level Phase
Pull Planning.

© LEAN CONSTRUCTION INSTITUTE LPS® 31
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‘ : o S v Immersive Education Program

Example Conditions of Satisfaction:

speetie S Project Conditi
— Satisfaction
Attainable A

weat R

SN |

Courtesy: Stantec Architecture
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Conditions of Satisfaction - Example

Realize Patient Safety

Accelerate Speed to Market

\ Lean Construction Institute

v Immersive Education Program

Goal #3: Reduce Total Project Cost

CRITERIA: Do not place any patients at CRITERIA: Reduce time to first patient with CRITERIA: Reduce total cost of project as
increased risk to harm during additional licensed general acute measured by Sutter Health FPS
construction. Strive not to create care beds document B1.1
features in project design that
increase risk to patient harm.

CONSTRAINTS: Patient occupancy on floor below CONSTRAINTS:  Construction occuringin CONSTRAINTS:  Patient occupancy on floor below
project location occupied building project location

Construction concurrent with Unknown material and labor price
other significant projects on the escalation
campus
Access to licensed patientrooms
on floor below project area
Authorities having jurisdiction not
achieving agreed milestones
PREFERENCE:  |ess is better PREFERENCE:  Sooner is better PREFERENCE: Less is better
METRIC: No incidents of patient harm due METRIC: Date of first patient in bed ahead METRIC: Total project cost in USD

to construction

Reduced incidents of patient
harm as compared to similar unit,
on year after occupancy

of November 4, 2020

Courtesy: Stantec Architecture

© LEAN CONSTRUCTION INSTITUTE
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L) = 6\ Lean Constrgction Institute
Let’s Plan a Wedding! N> v Educton Progem

‘Blue Bayou” Wedding

Tiana and Naveen are planning a
wedding in 6 months in New Orleans
and they have hired the LCI 101 team
to help plan their wedding.

© LEAN CONSTRUCTION INSTITUTE LPS®
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v Immersive Education Program

Break Up In Groups — Identify Milestones

Group Activity | 20 min - Groups at Wall
15 min - Debrief

teri
N ngj

pronounce
you...”

© LEAN CONSTRUCTION INSTITUTE LPS®
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ngn . . 6\ Lean Construction Institute
Conditions of Satisfaction NS v Educton Pogeam

COS

* Plan for weather

* New Orleans themed
* On-Budget

* On-Time

© LEAN CONSTRUCTION INSTITUTE LPS® 36
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6\ Lean Construction Institute

Re p o rt O ut W™ [mmersive Education Program

Explain the logic

Large Group Discussion 15 min

© LEAN CONSTRUCTION INSTITUTE LPS® 37
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6\ Lean Construction Institute

B R E A K v Immersive Education Program

/I@”

Return from breaks /
be in your chair
on time

10 Min.

© LEAN CONSTRUCTION INSTITUTE LPS® 38
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Lean Construction Institute

P h a s e P u I I P I a n n i n g W™ Immersive Education Program

5 Connected
Conversations

The second level of LPS is Phase Pull

Planning.

The goal of Phase Pull Planning is for W eming
the team to determine the key handoffs sHouLp

of work or information needed to deliver FEEE AL
a milestone.

CAN DESIGN CYCLE

Planning

The conversation at this level
continues the “should” be able to do wiL LR
conversation.

L LEARNING/IMPROVING

© LEAN CONSTRUCTION INSTITUTE
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o\ Lean Construction Institute
P u I I _C re ati n g F I oW W#®™>  Immersive Education Program

Information

© LEAN CONSTRUCTION INSTITUTE LPS® 40
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Lean Construction Institute

F oCcus O n H an d - Offs W#®>  Immersive Education Program

Gl G/ be (g™ | SE2s BEglgm LOL TN Nos ¥ |

,1;.‘,;r,f"j_h. = oy .

Dy 40T o i)

© LEAN CONSTRUCTION INSTITUTE LPS®
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. - 6\ Lean Construction Institute
Creatin g Ta gs For Promises NG”  immersive Education Frogram

DeLIVER DATE

MY PROMISE

what | will deliver
The Performer completes a
tag to capture their Promise
for work or information to be .
. be specific, small batch
delivered to meet the Request (e )
of the downstream Customer

H The Performer then makes a My gEaUEms)

Request(s) for work or what I need from others
information needed from an
upstream Performer in order
to complete their Promise
(be specific, person/date)

© LEAN CONSTRUCTION INSTITUTE LPS® 42
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C re ati n g Ta g S F or P rom i Ses W#®®>  Immersive Education Program

FINAL SET OF DOCVYMENTS
TO CONTRACTOR FOR PERMIT
3 SETS HARD COPY AND
ELECTRONIC FORMAT

EH The Performer’s Promise for -
work or information they deliver.

DOCUMENTS FROM:
MEP + FP, STRUCTVRAL,
FURNITURE VENDOR,

The Performer's Request for INTERNAL ARCH,
work or information needed to INTERIOR DESIGN + CHECK

complete their Promise.
FROM OWNER BY

© LEAN CONSTRUCTION INSTITUTE LPS® 43




LAST PLANNERSYSTEM® IN DESIGN

Creating Tags For Promises

The Performer’'s name
(not company) is placed i

|5, RALPH M. TJuwe ¢ &

on the tag.

FINAL SET OF DOCUMENTS
TO CONTRACTOR FOR PERMIT
3 SETS HARD COPY AND
ELECTRONIC FORMAT

Note additional info Q

that adds clarify to the plan,
includes who made the request
is made of and the date the
request is needed.

DOCUMENTS FROM:
MEP + FP, STRUCTURAL,
FURNITURE VENDOR,
INTERNAL ARCH,
INTERIOR DESIGN + CHECK
FROM OWNER BY

|~

© LEAN CONSTRUCTION INSTITUTE LPS®
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Immersive Education Program

Upon negotiation of the
Conditions of Satisfaction
including a delivery date,
the date is noted.

44
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. 6\ Lean Construction Institute
C I’eatl n g Th e P h ase P U I I P I an W™ [mmersive Education Program

Color-coded
milestones on the
Phase Pull Plan

Pull to date of handoff
needed

%_
40
A

Y.

Involve key discipline
leads

Future milestone
remain on the
Milestone Plan

UHS Temecula Valley Hospital Team

© LEAN CONSTRUCTION INSTITUTE
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Lean Construction Institute

P h ase P u I I P I ann i n g W™ Immersive Education Program

Milestones Swim Lanes

Site Package
Foundation Package

Shell & Core Package
Current Working Estimate

© LEAN CONSTRUCTION INSTITUTE LPS® 46




IFOA Team
Stantec Sutter Health California Drywall  Camimisa + Wipf sowhizndindusties  Qldham Del Monts Electric _.lensen Hughes HerreroBoldt

=
o
= J N
s -
8| | | |
o™
=
M~ |7 #160-T0 1877 - 7D #1585 7D #|150-70 #1288 7D #153-7D #1287 -0
Team Revision Team Revision Team Revision Team Revision Team Revision Team Revision Team Revision
of Validation of Validati of' i of Validati of Valid ati of \ali of \alidation
Package Per . Fackage Per . PackagePer... Package Per... PackagePer. . Package Per.. Package Per...
i 5 e S " = i
TETmE - FEE.. i TETmE - FEE TETmE - LFBE. TR - CETmm - LREE
# @51 #1295 - 10 #1500 - 1D #1501 - D #1502 - 1D #1541 #1285 1D # 15810 #8]1503- 1D
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Frint Upload to Frint Uplosd to Print Upload to Print Upload to Print Upload to Print Upload to Print Upload to Eul
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m = coe o+ & ik L G
TEEE rr AT B FEmE remwm o TEES rrmmm TEmD remam e TEaT remnm e
# N4-T #81-10
C"\;‘I‘i’;‘:ﬁ:" Review Costing
Package [from GC and EUI
E)
FEET FrmE
=+ #87-10
= Meeting 6:
e Present LCA, EUI
o and ECM with
o Owner

)
I

# 535,40 4 3183-20 #1019-10 #518-00 l#9 N8-20 4 3281-20
2 5.8 2
Othar 21b-Updste | [2.31 EUl Analysis] S ¢ 21
KeyiHistorical Project Charter Completed A perationsa Model of Care
Documents. ssumptions
i =
R EEE T EEE T EEE i
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Pull Planning In Action

o\ Lean Construction Institute
v

Immersive Education Program

Note the three tag pull example from this planning session.

© LEAN CONSTRUCTION INSTITUTE LPS®




LAST PLANNERSYSTEM® IN DESIGN

Pull Planning In Action

©

PROVIDE LIGHT FIXTURE
CUT SHEETS AND PLANS

NOTHING NEEDED

© LEAN CONSTRUCTION INSTITUTE LPS®

6\ Lean Construction Institute
v Immersive Education Program

FINALIZE LIGHTING LOADS
+ ClRCVITING

FINAL LIGHTING LAYOVTS
EQUIPMENT CVTs...
APPROVALS
FROM STACEY
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. - 6\ Lean Constrgction Institute
Pull Planning Options N s

Team vs. Cluster Pull Plans

2 9.0

VS. “T

Team Pull Planning Cluster Pull Planning

© LEAN CONSTRUCTION INSTITUTE LPS® 50
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Lean Construction Institute

Team Style Pull Planning SN i acim g

® Pre-Covid, large group exercise  ® Each discipline quickly describes design flow

® In-person, at a white board ¢ Start with the architect’s flow first

5 o IO AR B . . . O (TR O o ) W EERCRCY - o - i

© LEAN CONSTRUCTION INSTITUTE LPS®
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6 Lean Construction Institute

Tea m S tyl e P u I I P I a n n i n g W™ [mmersive Education Program

Architect makes request of others to fulfill their needs (constraints)
Disciplines place activity tags or creates new tags to fulfill the requests
Straighten tags if it can be committed (and there is no constraints)

Each discipline follows the same procedure until the pull plan is completed

© LEAN CONSTRUCTION INSTITUTE LPS®
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. . 6\ Lean Construction Institute
Pull Planning - Check-ins e

® Review past week of commitments by
discipline

® Cross off tags that were completed and
accepted by the customer

® Re-plan tags that were not complete and
record the variance

® Capture Percent Planned Complete (PPC)

® Lookahead review for each discipline

® ldentify constraints and re-plan if
necessary

® Committo the next week’s work activities

Courtesy: Stantec Architecture

© LEAN CONSTRUCTION INSTITUTE
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\ Lean Construction Institute

: : <
Cluster Style Design Pull Planning == s

. Cluster Groups are smaller — 2o
. M R GqZOL)%ﬁ_T W12~ T %
work groups responsible for a O™ e
. B %9 A / = K B ; 7~ ‘;\foz-/
specific subset of the work R SAURCHIR" | orvs 0L C/ELOT LT S
| » TS A Vﬁégri“-’f;?zﬁ%)/cﬁiuvé- |
C Discipli to includ B "%Mfzﬁm% E%z\;ﬁﬁéﬁiﬁw@cmo/\)
" multiple stakoholders e i
multiple stakeholders j# MEFT 155 7052/ HINTERDR - AU D /s, (
- Arch-Owner-GC T ,‘M,Wigﬁ%/«/- ;%E, e % TTPJEFFM ,
2@be - REOnym, - LED snien= e :
+ Arch-Structural & g fﬂgﬁm
. MEP designer-MEP Trade, e " UiifFrip BT VLS
etc. R T G2 ;37%%5 .......
S I E'\)\)\go,\l;\\)e_():"mj1
Ty \M/\KE 4
‘E&\Dﬁ,

Courtesy: Stantec Architecture
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Cluster Style Virtual Planning

o\ Lean Construction Institute
v

Can combine virtual meeting software with LPS
software (VPIlanner Pull, etc.)

Team meets together for discussion of milestone and
CoS

Clusters break out into virtual rooms to produce
micro-plans

Team gathers again to discuss handoffs and merge
plans

Follow up to finalize a plan
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- - 6\ Lean Construction Institute
Cluster Style Design Pull Planning == s

Combine planning with other
design work using the same
on-going cluster

Example:

- Existing conditions require
smaller electrical panel
MEP cluster coordinates tasks
and decisions to execute
change with Arch and Structural
Cluster integrates workflow into
team production plan
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o\ Lean Constrpction Institute
Team vs Cluster Style TN et tihon g

® Relative Advantages
®* Team Approach
* Better understanding of other disciplines workflow
* Feedback on cross discipline handoffs is real time, not delayed

® Cluster Approach
®* More focused, natural conversations between like individuals
®* More detailed understanding of critical in-cluster handoffs
* More efficient use of time
® Planning incorporated more naturally into design coordination
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o\ Lean Constrpction Institute
Team vs Cluster Style TN et tihon g

* \When to use?

®* Team Approach
* smaller teams
* simple projects - few phases, one building
® shorter duration

* Cluster Approach
* larger teams with many stakeholders
®* more complex projects - multiple phase, multiple buildings
* longer duration
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Lean Construction Institute

Des i g n Cyc I e P I a n n i n g W#®®>  Immersive Education Program
5 Connected
The third level of LPS is Design Conversations
Cycle Planning.
) MILESTONE
The goal of this level is to sHouLD :
continuously advance the level PHASE PULL
of detail of the Phase Pull Plan in S

2-3 week cycles of time.
CAN DESIGN CYCLE

Planning

The conversation at this level is
we “Can” dO th'S WILL WEEKLY WORK

Planning

DID LEARNING/IMPROVING

LPS®
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. . 6\ Lean Constrgction Institute
Scru m & Des | g N Cyc I e P I annin g W™ [mmersive Education Program

esource Not Available

[ Not Available

Mok comnsiad Safety Cancern

[ Change in WorkPlan  [§] Work Not Authorized eeners |
[5] Outside Constraint Other

cup/CP

Area. To Do & (.mﬁ”w'lﬁm sl Ren‘;ifw Done/Posted Cost Impact Asl - : / '.

General : ] 77 A |

CuP/CP = o ’ 2
Design cycle planning draws from

Scrum in software design.

ED/TW Exp

In Scrum, teams focus on determining
what work can be delivered in
continuous 2-3 week cycles called
sprints. This aligns well with design.

Courtesy: Sta ntecr Architecture
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Advancing The Plan

6\ Lean Construction Institute
v Immersive Education Program

Continuously advance the plan every 2-3 weeks, always staying 2-3 cycles ahead in time.

Completed
Work Tags

[ l:ll::’

L 4

Build the plan 2 cycles out

© LEAN CONSTRUCTION INSTITUTE LPS®
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. 6\ Lean Constrgction Institute
Ad vancin g T h e P I an W#®™>  Immersive Education Program

Continuously advance the plan in 2-3 week cycles.

11 . V'S 2 Mejor
. . . . u . . . . . Intermediate Milestone

Milestone
Completed .

Work Tags . . . . . . . .

[ I:ll::’ -

Build the plan 2 cycles out
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. 6\ Lean Constrgction Institute
Ad vancin g T h e P I an W#®™>  Immersive Education Program

‘ ‘ Major
Intermediate Milestone
u . . . . . Milestone

Completed Work
Tags

Build the plan 2 cycles out
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Workplan Commitments

\ Lean Construction Institute

v Immersive Education Program

F3M12 s MB35 T3/16 W 317 T318 F3/19

Lookahead

T nmen o] (OH r remen
W 52 -] e o] [Faemrenn e mren| [P arenw| [Faewreno
Moy decsog 2 Moy etsing 1o Moy deiing o
bssed o the proided based on e proiced |} bssed on the proidea ased on the prvided based on the provced | | ezed on he provizs
et rom Cur socumart fam Cors.. | sccuments from Cu comumarts from G | |documsnes fom G | | cacumerts e G
s sse o sse s s
CsScrv =5 e o Csec v T3 v i CsScrvE
smrem
(% 11750 -1 (1175001 | @hd 1750 71 i 11750 (71 - A5 e - Adss mesen-i | [ se resen -
A2 Coardinson - ACP Coordingtion - ACP Coordinatin - A5 Coorinton - Mason West o iz Vason WestoReise | | bason Wese o Reise
Reien 207 - Lo Revew POF' - Low Revew POF’ - Low Seien 207 - o o
i i n tocsied [ ~Jctage devices ecste | | commenss sevenes Commens sevewea. || cammans Ravevea..
e ez ez — e | | meews ~ s | | e
e e e o i Gy Covigcr e csvCrva
svaCrawn o Cssac-se i

W47 s

#1102 - 1 #1602 -0 # W1 6502 -1

Praice Fre Alsrm Test Provide Fre Alarm Test
e s

Srov Fre Mam Test
Repor:

A2

NePAT2 NePATZ

Izn 1738 (Pn—«i I 7 11755 m-mi I;n 11755 mw:l

© LEAN CONSTRUCTION INSTITUTE LPS®



LAST PLANNERSYSTEM® IN DESIGN \
Lean Construction Institute

D ocumen ti N g T h e P I an W™ [mmersive Education Program

Whether using movable
boards, or paper for the
plan, the promises from
the tags are
documented in a Work
Register for people to
access at their place of
work.

UHS Temecula Valley Hospital Team

© LEAN CONSTRUCTION INSTITUTE LPS® 65




LAST PLANNERSYSTEM® IN DESIGN

] o\ Lean Constrpction Institute
T h e Wo rk Re g I s t e r v Immersive Education Program

The Work Register is a combination of :

» The Commitment Log to stay on track with the commitments made.
= The Constraint Log to track the roadblocks that arise for any commitment.
Project: . |
Constraint Log e
Estimated Resolution | Resolution | Resolved!
Effort - Task Responsible Needed Promised New Plan
Milestone Location Commitment Performer | Plan Date Days Status Constraint Individual Date Date Date

Commitment Log

Constraint Log

© LEAN CONSTRUCTION INSTITUTE LPS®
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Lean Construction Institute

Elements Of The Commitment Log TN it

Plan Date
<=

Project:

Work Estimated
Iltem Milestone Location Commitment Performer | Plan Date [ Effort - Days | Task Status
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- 6\ Lean Constrgction Institute
Elements Of The Constraint Log NP inmerive Bucaton g

Date
resolution
needed

Date
resolved

Person

Date
resolution
promised

responsible
for taking
action

Constraint Lo

Responsible Resolution Resolution |Date Resolved/
Constraint Individual Needed Date |Promised Date [ New Plan Date
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Lean Construction Institute

Phase Pull Plan Exercise — Wedding TN et T
. %% Wame SR O Develop Phase Pull Plan
oy "':é MY PROMISE
™~ N « Put a date scale at top
e (Weeks)
,q\or‘«st&o@% (be specific, small batch) * Pick a milestone that

involves many participants
» Color Code by Planning

MY REQVEST(S) Group |
what I need from others e Define the milestone
outcome

* Pull back from the milestone

(be specific, person/date)

45 min - Groups at Wall » 25 min - Debrief
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6\ Lean Construction Institute

Re p o rt O ut W™ [mmersive Education Program

Explain the logic

Large Group Discussion 25 min
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6\ Lean Construction Institute

B R E A K v Immersive Education Program

/I@”

Return from breaks /
be in your chair
on time

10 Min.
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Lean Construction Institute

Wee kly Wo rk Plan N i ng W™ Immersive Education Program
The fourth level of LPS is Weekly 5 Connected
i Conversations
Work Planning.
The goal of this level is for the Last : M g
Planners to establish the plan for the —
upcoming week at the daily level. ATES UL
At this level a Scrum or Kanban board — e

Planning

can be integrated.
. . . WILL WEEKLY_WORK
The conversation at this level is we Planning

“will” do this.
pID LEARNING/IMPROVING

© LEAN CONSTRUCTION INSTITUTE
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Lean Construction Institute

Weekly Work Planning NS mmenivebiuaton trgan
This is the level that the team identifies f;f,fj‘e'}zg:fj'ns
the promised task completions agreed
upon by the Performers for the upcoming > MILESTONE
Week . i Planning

PHASE PULL
The WWP is used to determine the Planning
success of the planning effort and to
determine what factors limit performance. can R s
and is the basis of measuring PPC
(Percent Plan Complete). L WEEKLY WORK

Planning

This is done during a Check-in Session or
Huddle.

pID LEARNING/IMPROVING

LPS®
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- . . 6\ Lean Construction Institute
Conducting Check-in Sessions ~

Immersive Education Program

Check-in Sessions are short, high energy touch
points. They are best conducted standing.

Each person answers:

1. What promises | fulfilled. (Declaring Done)

2. What promises | will fulfilled. (Managing
Commitment)

3. What are my constraints or concerns.
(Constraint management)

4. Whatis the status of my commitments overall.
(Am | on track).
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6\ Lean Construction Institute

Le arn i n g / I m p rOVi N g W#®™>  Immersive Education Program

The fifth level is Learning/Improving. 5 Connected
Conversations

The goal is for the team to learn

> MILES'I_'ONE
from the cycle and take actions for I Planning
improving going forward fulfilling e
PDCA Planning

CAN DESIGN CYCLE

Planning

The conversation at this level is we “Did” wiLL (S L RS
“ . anning
and “Learned”.

LEARNING/IMPROVING

© LEAN CONSTRUCTION INSTITUTE LPS®
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Lean Construction Institute

Learning From Check-in Sessions N i Lot

The Commitment and Constraint Logs are
updated live during the Check-in Session. =

......................................
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee
Mile stone. Location Commitment Performer|Plan Date | Days | Starus Constraint Individual

The Percent Plan Complete (PPC) is calculated
for the period or week.

PPC is the basic measure of how well the
planning system is working. It is calculated as
the “number of promises/activities completed on
the day stated” divided by the “total number of
promises/activities made/planned for the week”.

© LEAN CONSTRUCTION INSTITUTE LPS®
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o Lean Construction Institute

Track Percent Plan Complete I

4742014 4/11/2014 4/18/2014 4/25/2014 5/2/2014 5/9/2014 5/16/2014 5/23/2014 6/6/2014 5/30/2014

Session Date
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PPC/PRCO/Commitment

160 —
100% 100% 100% 100% 100%
7% 9 a7
59% i
10— > %0%
. 507
: 862 25 e
120+
5%
N
100 —
W
80—
60—
20—
20—
0
4/7f2021 4/14/2021 4f21/2021 4/28/2021 5/5/2021 5/12/2021 5/15/2021 5/26/2021 6/2/2021

M Not Committed FromRequired == Committed Backlog =] Completed Baddog
B Committed Required B CompletedRequied [ On GoingRequired Ontime [—] On GoingBacklog 88 Not Complete
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92%

6\ Lean Construction Institute
v Immersive Education Program

—100%

—75%

—50%

—25%

—0%

-25%

6/9/2021

[ OnGoingRequiredLate [ Unplanned Constraint Completed [l Unplanned Constraint [ Completed Not Committed == Team PPC  =w= CommitmentLevel =o= PRCO




LAST PLANNERSYSTEM® IN DESIGN

- 6\ Lean Construction Institute
Reasons For Variance N A

Reason for Variance: VARIANCE CHART
= Factors that prevented a task from being
completed as promised.

= Used by the team to promote learning
concerning the failure of the planning
system to produce predictable workflow.

= Assigned a category of variance.

= Enable a team to identify those areas of
recurring failure that require additional
reflection and analysis.
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6\ Lean Construction Institute
v

Immersive Education Program

Reasons for Variance

Design Phase:

1. Overcommitted
Miscommunication
Previous work not complete
Change in work plan QQ
Outside constraint Q

Resources not available
Other

NOoO s WD
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= 6\ Lean Constrgction Institute
Root Cause Analysis N> inmenive Educton g

Root Cause Analysis is a systematic method of analyzing
possible causes to determine the root cause of a problem.

OPTION | OPTION 2 OPTION 3

OPTION | OPTION 2 OPTION 3

FISHBONE DIAGRAM
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. . 6\ Lean Constrgction Institute
Project Intervals for Reflection NP Bt g

lllllllll
'

Detailed Design =) |mplementation Docs

Permitting mmms=) Construction
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Reflection

Lean Construction Institute
Immersive Education Program

=,
<

Start Stop
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IN DESIGN

Culture of Transparency

Start

Use vid-call
software
for onscreen
markups

Daily
Check-In

Organize
meetings per
construction

topic

Each Cluster
does a
lookahead to
ensure no
ACD/RFI
needed

© LEAN CONSTRUCTION INSTITUTE

Stop

Not including

team members an
input when TOOtlTl s)',
valuable meetings,
topics overlap
Shut Down

Planning Too many
platforms
when one
can do all

Arch + Int

clusters,
only need
one
Working untif
last
responsible
moment
TIO Doc
Review v ol
internal prep ore ;?n(;: usive
enc
for Ageney responsibility

6\ Lean Construction Institute
v Immersive Education Program

Keep

Stack Model
Mmeetings shared
to free up visuals
days
vPlanner
workflow
in
clusters
Escalating
issues
Push back
on
unreasonable
requests Reviewing
Lookahead




LAST PLANNERSYSTEM® IN DESIGN \
6 Lean Construction Institute

Capturing Lessons Learned W™ [mmersive Education Program

CLUSTERS Lower=Easier Lower=Less Impact
IDEA DESCRIPTION
DESIGN CONST. EFFORT (1-5)  IMPACT (1-5) CHAMPION
Meet with COPH in 5D as they have requirements which can result in change orders at a later date X 1 3 ADR
Gut entire facility for speed to market. X 5 5 A0R
CBA - Detailed Room Design X ] ] AOR
Throughput Study for Circulation X 3 4 Planner
Modular pre-fab multi-trade racking and trapeze systems X 3 3 GG
Bathroom Sizing use Sutter PAC gizing Guidelines for ADA X 2 3 A0R
Early Scoping w/AHJ s X 3 5 A0R
Smart metering fer distribution and branch panelboards X 2 4 EECR
Align on Specification Strategy Early with whole team X 4 4 A0R
Headwall mockup early; use a surface mounted headwall especially if party wall is rated X 2 4 GC
‘Work with the installer for Headwall not the sales person X 1 4 OWNER
Comprehensive Seismic Anchorage Equip Narrative Plan X 3 4 SEOR
Lease Warehouse and determine SF of materials to procure early X 3 5 GC
On-site Staging/Co-lo vs Offsite, decide early X 2 4 GC
100EUN Building {min), Zera Met Energy {stretch goal) X 4 4 EECR/MEDR
Modular Chiller Plant for space saving and power efficiency X 3 4 MEOR
Pandemic Ready HVAC Systems X 2 3 MECR
Trade partner foreman involved in design X 2 3 GG
Create custom TIO with BIQ Manager during Design X 2 3 A0R
Early interior experience design concept to go with space planning X 2 5 AODR
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6\ Lean Construction Institute

Discussion Question TN i

How to Implement?

What new actions or ideas that you learned today can you
take back to your project?

10 min table conversation
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o Lean Construction Institute

Lean Journ ey to Mastery W™ [mmersive Education Program

How will you reach the next
level on your journey?

Competency

Understanding

Target Value Delivery: Classroom & eLearning (release 2019)

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

Introduction to Lean Project Delivery: Classroom, eLearning & Webinar
Introduction to Last Planner® System: Classroom & eLearning

Lean in the Design Phase: Classroom & eLearning

Introduction to Lean in Design-Build: Classroom

The Business Case for Learn: Classroom

Unaware

© LEAN CONSTRUCTION INSTITUTE LPS®
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) 6\ Lean Construction Institute
M O re O n Le a rn I n g v Immersive Education Program

Books: Events:
Local Community of Practice

Congress (October)
Design Forum (May)

TARGET VALUE
DELIVERY

Start learning now:
www.LeanConstruction.org
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eLearning

6\ Lean Construction Institute
v Immersive Education Program

* Learn on your own time without taking time off project
work eLearning Advantages Come in the Form of:

* Increase knowledge retention by up to 60% with

interactive, small-batch learning 'lil'
nlir

 Access field resources to use with teams R
« Earn 1.5 CEUs (self report to AGC CM-Lean and/or AlA) o SMALL BATCH

¥ learnin incr retention
do on any smart device R 3 o INEEEsE HEEe

* Incentivize with LCI badging credentials for email
signatures and a certificate of completion

« Save money by eliminating instructor and travel
expenses

PERSONALIZED LEARNING KNOWLEDGE CHECKS

» Enterprise-level model: unlimited access to all our B e i
eLearning courses directly from your own internal g =
Learning Center or Learning Management System.

© LEAN CONSTRUCTION INSTITUTE
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6 Lean Construction Institute

e Le arn i N g C ourses W#®™>  Immersive Education Program

Available now: INTRODUCTION TO LEAN PROJECT DELIVERY

« Introduction to the Last Planner System® i et M Y, . o 1oor

approaches for daily use within a project environment.

 Introduction to Lean Project Delivery
* Leanin the Design Phase oviey [ eommsce ) comecrno [l comecno

LESSON 1: LESSON 1: LESSON 1:
High Performing Big Room Integrated
Team Behavior LESSON 2: Project Delivery
N 2: LESSON 2: Problem Solving LESSON 2:
ct Project Promise LESSON 3: LPD in Action

» Effective Big Room

+ Target Value Delivery EEEQ'."Gw I;I-I:I[ESE

A

LESSON 3: Last Planner® LESSON 3:
Conditions of System Target Value
Satisfaction (CoS) Delivery

— 9§ |

CONNECTING
PEOPLE

e

type your text here This course will allow you to gain in-depth insight to the practical

application of the Last Planner® System (LPS) through

multimedia, hands-on interactions, diagrams, worksheets, and CONNECTING CONNECTING

more. The key achievable goal of this course is to learn how to PRINCIPLES PRACTICES
BEGIN engage at all five levels of LPS effectively on a day-to-day basis .

with a team implementing the system.
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6\ Lean Constrgction Institute
C o n d u ct P I u s / D e It a W#®®>  Immersive Education Program

+ A

Plus: Delta:
What produced value What could we change
during the session to improve the

pPprocess or outcome?
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6\ Lean Construction Institute
v Immersive Education Program

This concludes The American Institute of Architects
Continuing Education Systems Course

Lean Construction Institute -~ info@leanconstruction.org
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v OCTOBER 18-21

In the spirit of continuous improvement, we would like to remind you to
complete this session’s survey! We look forward to receiving your
= feedback.
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Contact Us

)

- JUSTIN WISE

justin.wise@stantec.com

MCGOUGH

v Immersive Education Program

~

6\ Lean Construction Institute
% | O
DAVE HAGAN .l

S

DEVENNEY GROUP LTD, ARCHITECTS
dhagan@devenneygroup.com

virginia.cosgriff@mcgough.com

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

© LEAN CONSTRUCTION INSTITUTE
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