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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

3 REASONS

WHY

PROJECTS FAIL

>
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TRAINING

PLANNING

PROCESSES




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

PLANNING PROJECTS
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| @ |
| -
Design : End of '
I
WHY | Start NTP Completion Warranty :
: DAY ONE 12 MONTHS 36 MONTHS 48 MONTHS :
PROJ ECTS ;:::::::::::::::::::::::::::::::::::::I
| MISSED DATE :
I
 ———X | o
| DESIGN COMPLETIO END O
GO WRONG ; ™~ X
: |
' |
e e e e e =

END OF
SHOULD BEGIN

|
|
: DESIGN NTP COMPLETION
START WARRANTY
: WHEN PRE-CON J
|
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

KEYS TO SUCCESS IN RUNNING
REMARKABLE PROJECTS

r g n—
"- XE SIE4 ." ' o, ‘h —
PLAN IT FIRST BUILD IT RIGHT

 Anchor to past

 Finish the work

 Collaborate with

. - N :
|
i experience . ' trades , '+ Commission :
: « Assess and prevent i : e Solve pr0b|ems i : SyStemS i
' risks | i . Adjust to ., * Deliver the project
'+ Pixar Planning ' 1 unforeseen ! | as promised |
|
i * Include the builders ' conditions | i |
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

WHY PROJECTS GO WRONG

WINDOW OF DOOM

Your project has “x” amount of problems: LILICIC

You will encounter them in the field !:IDDD - EXPENSIVE
'/ OVERUN
NN
WISHFUL
THINKING | |
Or you can find them on paper before construction: THE WINDOW WHERE

THE PROJECT KEEPS

RUNNING ON AND ON...
I W 7 TE open

FINISHONTIME _»  WINDOW THAT IS
PROPER _j LETTING RISKS AND
PLANNING COSTS FLY OUT.
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100

THE IRON LAW OF PROJECT MANAGEMENT
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WHEN TRADES ARE
NOT PACKAGED
PROPERLY




WHEN TRADES ARE NOT
PACKAGED PROPERLY

Z1 72 Z3 Z4
Non-leveled
duration




| THE WAVE OF LEAN DESIGN AND CONSTRUCTION

" —
W I T H O U T TAKT TIME #1 —
e

TAKT TIME #2 ’1
FOR SPEED [
YOU WILL END TAKT TIME #3

UP WITH THE
FOLLOWING
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INEFFICIENCY GAP
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WHEN ZONES ARE
NOT LEVELED




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION 'PREP FOR TAKT TIME 1

Z1=40 Z2=41 Z3=83 Z4=40

(
( o
|
C o
(
'A

| TAKT TIME 1

w_ _RANRN

Z1=40 Z2=41 Z3=83 Z4=40

ARE NOT e
| EVELED S-S TN

Z1=40 Z2=41 Z3=83 Z4=40

————————————————————————————————————————————————

I TAKT TIME 4 !
- (7 N T -
i H--l—l .- ’s’- |
: Z1=40 72=41  Z3=83  Z4=40 i
|

________________________________________________ |
| TAKT TIME5S oot m Tt

i B L

Z1=40 Z2=41 Z3=83 Z4=40
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

INEFFICIENCY GAP
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WHEN YOU DON’T
HAVE THE RIGHT
NUMBER OF ZONES
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WHEN YOU DO HAVE THE RIGHT NUMBER OF ZONES

MACRO

ZONE 1

||
||
L]

dEEEREREREEEE ZONES WITH ENOUGH
SPACE FOR TRADES
ENOUGH BUFFERS /\ 2 2 73 74
TO COVER RISKS
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

IF YOU HAVE TOO FEW ZONES:

MACRO
ZONE 1
2
NORM |
ZONE 1 i
HEER . NoTENOUGH
5 I:I |:||:| ' BUFFERS TO COVER
; RISKS
sl L] Bl
| 71 72 73

ZONES WILL BE LARGER
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

AND IF YOU HAVE TOO MANY ZONES:

MACRO
ZONE 1
2
NORM |
ZONE 1 DDDD i TOO MANY
2 [ . CErrcenTs
3 - DEE'EID i / COMPETITIVE
ST FEEEE

Z1 /2 Z3 Z4 Z5

ZONES SIZES MAY END UP TOO SMALL
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

' [\YOU MUST ALIGN
. THE UTILIZATION

YO U M U ST &€ OF A RESOURCE...
ALIGN WIP 5" v e
2 8

'
o

I
-‘
-

' CAPACITY OF THE
RESOURCE
-~

—'
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

aareens WHEN WE LIMIT WIP?

LOW RESOURCE NO RESOURCE
UTILIZATION UTILIZATION

' l -
‘-
-——
A ) 4

§

THIS IS BAD BECAUSE IT WASTES TIME AND CAPACITY
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

HIGH RESOURCE HIGH RESOURCE
UTILIZATION UTILIZATION PLUS

ﬂl

WHAT HAPPENS ‘

WHEN WE INCREASE '
WIP OVER CAPACITY? ,

THIS IS BAD BECAUSE EVERYTHING SLOWS DOWN

‘I (

—
’
—

- "
‘ l N
—
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SURFING THE WAVE OF LEAN

warrens WHEN WE ALIGN WIP?

THIS IS GOOD BECAUSE

YOU HAVE BUFFERS FOR c B
VARIATION, SHORTEN 2o
TRAVEL TIMES, AND =)

MAINTAIN FLOW. ] ,'\f\




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

S0...

 |[IF WE WOULD NOT LIMIT FREEWAY TRAFFIC TO ZERO,
« WHY WOULD WE IN CONSTRUCTION?

* |[F PACKING A FREEWAY ONLY MAKES EVERYONE’S TRAVEL TIME
TAKE LONGER,
- WHY WOULD WE PACK A CONSTRUCTION SITE FULL?

Y

 [F ADDING MORE CARS TO AN ALREADY PACKED FREEWAY OR
BEHIND AN ACCIDENT ONLY MAKES IT WORSE,

- WHY WOULD WE ADD CREWS AND LABOR WHEN WE ARE IN TROUBLE
WITH OUR SCHEDULE?

' 4
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

S0...

« DON'T LIMIT WIP

« DON'T INCREASE IT

« DON'T PUSH IT

AND DON'T MEASURE CONSTRUCTION SUCCESS BY HOW MUCH
WIP YOU CAN HAVE

ALIGN YOUR WIP TO THE CAPACITY OF THE RESOURCE

THIS IS LEAN--

>
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LET’S START BY
ANCHORING YOU

TO THE LAST
PLANNER® e
SYSTEM @




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

THE LAST PLANNER® SYSTEM IS
DESIGNED TO

7815 Respect People ’/\» Collaborate
G0 Resp p \\@@@//

/’"\) Plan with Last /{(;}?\) Create Visual
L7,/ Planners® 7/ Environments

~_~7 ~_~7




SURFING

THE WAVE OF LEAN DESIGN AND CONSTRUCTION

YOU WILL KNOW YOU HAVE IMPLEMENTED
LAST PLANNER® IF YOU HAVE

WEEKLY MEETING PLAN

A weekly meeting to maintain
the master schedule.

A meeting for pull, look-ahead,
& weekly work plans.

A daily huddle to coordinate
e work with the Foremen.

>
.?, © LEAN CONSTRUCTION INSTITUTE

5AM

6AM

7AM

8AM

9AM

10AM

11AM

12PM

1PM

2PM

3PM

4PM

5PM

6PM

MONDAY

TUESDAY

WEDNESDAY

THURSDAY

FRIDAY

NO MEETINGS

NO MEETINGS

WORKER DAILY HUDDLE

WORKER DAILY HUDDLE

CREW PREPARATION

WORKER DAILY HUDDLE

WORKER DAILY HUDDLE

WORKER DAILY HUDDLE

_ SAFETY ORIENTATIONS SAFETY ORIENTATIONS
TEAM WEEKLY

 TACTICAL

BIM COORDINATION

OAC MEETING

FOREMEN DAILY HUDDLE

FOREMEN DAILY HUDDLE FUR'EMEN HUDDLE

FOREMEN DAILY HUDDLE

FOREMEN DAILY HUDDLE

STRATEGIC TRADE PARTNER COORDINATION
PLANNING & WEEKLY MEETING
PROCUREMENT PLACEHOLDER

~ 0




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Trade Partners are respected, they
are collaborating in meetings and with
pull plans, and the focus is to see as

a group, plan as a group, and act as
a group.
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

MASTER
SCHEDULE
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

PULL PLAN
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

LOOK AHEAD

6 WEEKS OUT O
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

WEEKLY WORK PLAN ‘

O
OOC

OO

WWP O
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

DAY PLAN PERCENT PLAN COMPLETE

N
&

[

9
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| THE WAVE OF LEAN DESIGN AND CONSTRUCTION

THE LAST PLANNER®
SYSTEM IS NOT ENOUGH TO
SUCCESSFULLY MANAGE
YOUR PROJECT. YOU MUST
HAVE A WORKING FIRST
PLANNER SYSTEM™ AS
WELL.

FPS




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

MASTER SCHEDULE WITH CPM

Incorrect
project

Inaccurate .
duration

milestones

Improper
overall
strategic plan
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

WITH CPM

PULL PLAN

Time wasted by
batching
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

4

WITH CPM

LOOK AHEAD

Incorrect level of
@ detail in look-
aheads

6 WEEKS OUT OO0
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Takes too long
to create &
manage
O
OO
WWP O

WEEKLY WORK PLAN

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

DAY PLAN PERCENT PLAN COMPLETE

Root causes

Not practical measure real understood

for use in the data

field

>
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THE PROBLEM WITH
THE LAST PLANNER®
SYSTEM IS THE
CRITICAL PATH
METHOD.

7 Al
\q[l

il




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

THE BOTTOM LINE IS THAT CPM...

will drain the system like a parasite on a human host.

‘@“"5?; — Q:\ THE ART OF THE BUILDER
I f SUILDE G
THE FIRSTP' NI Jr' ‘ THE ART OF THE BUILDER ‘ TAKsSIeering il
LAEER - TAKT PLANNING D amontrol - LEAN
SYSTEM ™ G L, LEAN CONSTRUCTION PLANNINS WITH THE TAKT O ELE DT PR IOV
r § J -?‘ PRODBCTION SYSTEM® AND LAST PLANNER® BUILDER
THE PROJECT PLANNING SYSTEM FOR EXECUTIVES, PROJECT \{' - ii -

'@' BOOK ONE - SECOND EDITION

A BUILDER'S

GUIDE TO APPLYING

LEAN TOOLS

MANAGERS, AND SUPERINTENDENTS IN PRE—BIINSTIIIII!TIIJN - BOOK 2

IN THE FIELD “‘?‘...-1 =

o 7 s \ JASON
' . JASON SCHROEDER 0 SCHHOEDER - . Y
l As u N S c H R ﬂ E D E R H : ‘\ with LeanTakt > ) LeanTakt @IPCS” P i
et R JOE DOMARUMO & KEYAN ZANDY
l-«f ] @NPCS" > WS
L o

THIS IS LEAN!
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

THIS IS WHAT HAPPENS WHEN YOU USE  LAST
PLANNER® WITH THE TAKT PRODUCTION SYSTEM®

MACRO TAKT PLAN ‘

You have a correct
end date, duration
plan, and intermediate

milestones.

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

PULL PLAN

MECHANICAL
PIPING
HVAC
QQ'
FRAMING & FRAMING & gﬁig
BACKING " BACKING L PLUMBING  INSULATION INSULATION INSULATION AN
HVAC
PLUMBING
MECHANICAL
HVAC
Q?
FRAMING & FRAMING & fqg
BACKING  BACKING L PLUMBING INSULATION INSULATION INSULATION é‘ <
HVAC
PLUMBING
MECHANICAL
PIPING
HVAC
@%
FRAMING & FRAMING & gdg
BACKING BACKING L PLUMBING  INSULATION INSULATION INSULATION L § <
HVAC
PLUMBING

MECHANICAL
PIPING
HVAC
&?’
FRAMING & FRAMING & éi‘g
BACKING  BACKING L  PLUMBING INSULATION INSULATION INSULATION &<

HVAC

ALIGNED PROPERLY,
BATCHED WELL, AND

FRAMING & FRAMING &

BACKING  BACKING L PLUMBING INSULATION INSULATION INSULATION
C O N I M E D O L OW &

PLUMBING

g
p";fv%@’%
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION
NORM PLAN

USING THE TAKT
CALCULATOR YOU CAN
IDENTIFY THE RIGHT
NUMBER OF ZONES,
GAIN BUFFERS, AND
TARGET A GOOD
PRODUCTION PLAN.




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

LOOK AHEAD PLAN

‘ THAT MEANS ALL
LOOK-AHEADS ARE

ACCURATELY
O - DETAILED, AND
sese X PERFECTLY ALIGNED
":I: ;I:.:‘ WITH THE FLOW
6 WEEKS FOCCo00C WHICH SYNCHRONIZES

THE SUPPLY CHAIN.




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

WEEKLY WORK PLAN

‘ WEEKLY WORK
PLANS ARE FAST
AND EASY TO
MAKE AND
HANDOFFS ARE
WELL
COORDINATED.

WWP




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

DAY PLAN PERCENT PLAN COMPLETE

Day plans are
now effective and
PPC calculates
real data.

>
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ALL YOU NEEDED WAS TO
IMPLEMENT ALL THREE OF

THESE LEAN SYSTEMS
TOGETHER IN SUPPORT OF
EACH OTHER.




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

2022

2023

Cold Winter Months Hot Sumim er Months
DECEMBER JANUARY FEBRUARY H MAY JUNE | ALY AUGU
AHEHNEAENDEEE DD EHE ORI IEAEEHEBEIHEEARIDEE AR HEDE AN AE

Cold'W

Acritihs
JANUARY | FEBRUARY |
24 7

3 r Ay Flafa

Hot Summer Months

LeEAN TAKT

AN ELEVATED COMPARNY

| NOVEMBER
A EE

& Exteriors Phase Pull Plan
& Sitework Complete 4 Foundation Complete 4 Stucture complete & AIron 4 FAnal Sitework Pull Plan o Interior Complete
& Structure Phase Pull Plan 4 Interiors Phase Pull Plan 4 PowerOn & Exterior Complete
Elecirical Gean SES Fit-out & Energlze
HVYAC Equipment

Neuroscience Institute
Takt Plan

FEOCHEME MESTONES

‘Windows

BEGINNING SITEWORK WORK IONEA FI F1 F2 F2 @ R
Rl Excavafion/Grading IONEB FI Il 2 2 B B
1| N Instal Stormy/SanitaryMWater/Dry U.G. Utiiies
Parking Areq Bose Stone
Fral Grading LEVEL 1A 54
LEVEL 1B
LEVEL 2A
LEVEL 2B
LEVEL 3A
LEVEL 3B
LEVEL 4A
LEVEL 4B
LEVEL 5A
LEVEL 58

£8
£g

AIR ON

POWER ON

£
2%

FOUMNDATION LEGEMD
F1 Excavale & Pour Footings
F2 Colmns & Wak
3 UG MEP
306G
Buffer

£

8L

nnsrAa s

Bl Deck Formwork

dIN

E+l Deck MEP & Reinforcing
Ll Deck Inspections & Ploce
$4 Columns & Wak

uopadwos [oyuoisali

EXTERICR LEGEND

A Structural Steel Supports

B Framing & Sheathing
EIFS
Window Instalation
Fnal Cauking & Arshes
Shade Siruc fure

uoyajdwod pjououly + uogadwoD pujd

IONE4D |1 2
zone sa 1 2 131 4 ISMEICHEENS] »

INTERIOR LEGEND
1 Remove Reshores, Aoor Prep & Wal Layoul
2 Fre Sprinkler & Instal Waks
B8l oH Mechanical Duct
4 ©OH Mech Equip, Piping, Branch Lines & Pumbing
CH Electical & raome Wak
frame Walk, Insial Inwal Elec ical & Pumbing
Irrweal Process Fiping. 15t Dnywal, Insulafion & Insp
Frish Wak & Painfing
9 Painting & Instal Celing Gid
Instal Elecirical Fxures & Mech Ceiling Drops
.Remai‘hg Ceing Drops & Irstal Casework
12 Countertops. Milwork & final Paint
i8] wal & Casework Ftures, Ceiling Ties & Rooring
14 Roofing, Fnal Paint & 13t Clean
8l Punchist, Comections & Final Clean

Pre-functional Checklists i ]

WESTA A A
WEST B

» @
Blz|=
e
pPE®

Funcfional Performance Tesfing

ANISHING SITEWORK LEGEND

Te Demobizalion T
UG Eleciical

| x| x| x| x| x| x| =) x| | | =| x| x| =| =

SO i B R —

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

-r-MACROLEVEL TAKT-PLAN - - - - 0 &

Slowest + Risk + Reference
Speed Analysis Class

= Contractual Prmise

N I I S S S .-
N m

—————————————————————————————————————————————

NORM LEVEE TAKTPLAN---"-"-"-"-"-"-"-""-"=-"-"-"="-"="="="==-=-=-~ 1
Optimized 4 Risk Mitigation 4
Speed Strategies

Reference Class
Mitigation Strategies

— Production Terget

|
|
|
|
|
Buffers :
|
|
|
|
|

F —_— _— —_— _— —_— _— —_— _— —_— _— —_— _— I

>
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YOU CAN
SHORTEN
YOUR PHASE
DURATION BY
ADJUSTING
YOUR ZONES.




SURFING

ONCE YOU KNOW HOW MANY ZONES YOU NEED BY

THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Optimize the

CALCULATING THEM...

Takt
Wagons

Takt
Zones

Trade Time
Gained

Area per
Zone

Takt Level

Realized Flow
Potential

Efficiency
Parametric

Value
Parametric

Takt Phase
Takt Inputs /
4 [ ] 3 Macro
Takt Wagons 15 r_lﬁ — - ., e
15 9 3 [ 2 5,492 Norm
Takt Zones 5 \ 15 10 3 5 4,943 Norm
. 15 11 3 8 4,493 Norm
Takt Time 5 5 12 3 | 4119 Norm
Duration 95 15 13 ) I 1 3,802 Norm
15 14 2 L] 3 3,530 Norm B
2 15 15 2 Hl 52 Il 5 3,295 Norm 67% 1.00 1.07
Area Inputs (m*, sqft) 15 16 2 | B 7 3,089 Norm 65% 0.94 1.00
15 17 2 42 9 2,907 Norm 63% 0.88 0.94
Area / Ione 2,885 15 18 2 | 2,746 Norm 61% 0.83 0.88
15 19 2 I 2,601 Norm 59% 0.79 0.83
Min Zone Size 1,000 15 20 2 15 2,471 Norm 57% 0.75 0.79
15 21 2 17 2,354 Norm 56% 0.71 0.75
Max Zone Size 10,000 15 22 2 e 2,247 Norm 54% 0.68 0.71
Total SQFT of Phase 49,425 15 23 2 T 2,149 Norm 53% 0.65 0.68
15 24 2 ea | 2,059 Norm 51% 0.63 0.45
n = > n . \**ﬁ o .,H‘F — . -
15 26 ] 1 1 1,501 Norm 0.60
Best # Zones Takt Time Duration 15 27 1 [ 2 1.831 Norm 0.58
25 1 39 15 28 ] L] 3 1,765 Norm 0.56
13 2 54 15 29 ] 4 1,704 Norm 0.54
9 3 49 15 30 ] Il 5 1,648 Norm 0.52
7 4 84 15 3] ] I s 1,594 Norm 0.50
5 5 95 15 32 ] I 7 1,545 Norm 0.48
5 3 114 15 33 ] I s 1,498 Norm 0.47
4 7 126 15 34 1 I 5 1,454 Norm 0.45
4 8 144 15 35 ] 0 1,412 Norm 0.44
3 9 153 15 34 ] . a7 Norm 0.43
3 10 170 15 37 1 12 1,336 Norm 0.42

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

-YOU CAN PULL PLAN ONE
REPRESENTATIVE ZONE AND
CREATE AN ACCURATE
SEQUENCE THAT EASILY HITS
THE MILESTONE TARGET.

m Frw
.;..‘..' 2. e mﬁ‘.
i B by {'ng |
v 5 - N .
S e = =
3 S faa "n.I:m — C Rddey e — B Frastang
A R [ 5 Mk s
=l O P 1= ot . {
Py . I o -
[ Firal gars. — e i 8 e o g s i stram gt o
e T — — — 7 boer = = l::i q: m:q ..... b g et s i B Hossrp _ c
= [t (S e ———

- eem - 15 .- - o - v - v - e - - - - o - — - - A - -t |- L
[y Fowar 1 — e Gt 120 =y 8 s . Fadanin pe tas ] —— e b e B P | | waa
miing L P R ] P Lol e e e Provme [rosriy arpwan et sstinm s = -

— —_ D7dny — _ — — —_ A ET — A RS ==t s S . £ fes P
[ L i B |
gl e Frrae==rey S P 1
e e g e For et Fancsim
J— JR — v frp— pe— .
= __ = el e s it —
i it ERa— e e i =T
— e s mpg et e

e et
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

THE PULL PLAN ENABLES YOU TO CREATE YOUR
NORM LEVEL TAKT PLAN...

=B EEE|zzz|z=g| EE EER|=:=E|E ==g===g=e| =EglEEg=-m ===
_ =
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

-WHICH BECOMES YOUR PRODUCTION PLAN USED
DAILY WITH THE LAST PLANNERS®.

14 14 14
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

WEEKLY WORK PLAN

Interior Legend

—_—
WEEKLY WORK PLAN EROH IR =
AN BLIEVATED COMWERNY 2 Instol Fre Sprnkler Mo and Bronch Lines & nstol Pricdty Wols

.OH Mechanical
4 COH Mechanical OH Flumbing
OH Blectical & Frome Wals
In-wall Electrical & Plumbing

ASK QUESTIONS & HAVE A DISCUSSION TRADE PARTNER WEEKLY TACTICAL In-wall Piping. One-side Dry Wol & n-wal Inspecion
Second Side Dy Wall, Insulation & Finsh Walls
1. Ask where your bottleneck zone is 1. Make the weekly work plan: 1 - Week I &0 oul Pl _
2. Ask what's your slowest frades 2. Review last week Iz?fﬁ'g:::i::;zm&Mgmum'mgms
3. Discuss any owner changes with the 1rc:de~.a_ _ 3. Review cument week OO i i Bl
4. Remind the team of any key project planning items 4. Review current progress .meg: ' ’
5. D!SCUSS key handoff:—‘.‘ ffa_r the m=‘:>n‘ fwo days 5. Fill out any one-off activities 14 Fnal Pain. Final Clean 15t Pass & ncomplete Workls!
. Discuss any new activities starting .mhFuncm Sl
7. Discuss any quality meetings needed for new work '
8. Discuss deliveries and ask where thev o

AREA IONE TRADE | # ACTIVITY M T W T F | = | =

— — —

All Building | Al Building i > ' i__- '
AREA 1 Framing | 1 |Rermove re-shodes, Floor Prap, Final Patch Ceiling & Layout Walls E T S
AREA 2 o] 23 2 linstall Fire Spdnkler Man and Branch Lines & Install Pdodty Walls - -
AREA 1 Ione 2 Framing | 1 |Remove re-shoves, Floor Prep, Final Palch Ceiling & Layout Walls [
AREA 3 Ione 3 & . ia - ;
AREA 1 Tone 4 &
AREA 2 Ione 5 i
AREA 1 Ione &
AREAZ | Tone7 '@ 5
AREA 3 Ione 8
AREA 1 Tone ¥ | 1
AREA 2 Tone 10 T |
AREA 3 Ione 11 I ! &
AREA 3 Ione 1
i AREA 1 Tone 2 o _«- ' = i |
E AREA 2 Tone3 i | i it
: AREA 3 Tone 4 '8 79 ' _ = R ¢ |
E AREA 3 Ione 5 | & g Aodlsid g 3,106 sf 4 I l 2,089 sf '
o AREA 1 Ione & = & 1
| areaz | zoner | | @ © @ < — : < <

AREA 3 Tone &

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

DAY PLAN

AFTERNOON FOREMAN HUDDLE

1. Make the day plan: 1 - Day

2. Review today

3. Discuss fomorrow

4. Fill out the day plan according to the agenda
5. Fill out any one-off activities

DAY PLAN

. . . . . 1 SITE PLAN Ll — .
SHOUT OUTS Thg Concrete c'rexr-v}s oyi i'o a greairsfcrf. They are cleaning as they go when stripping. | Fire = _.Mwm P
Sprinkler Trade is killing it with material staging. DZEEI‘E R Trer—

FEEDBACK Ask crews for feedback on bathrooms and lunch area...
Zone Map

Biggest safety focus is being careful around stripping operations and removing all nails from

SAFETY FOCUS | /= ioped.

Electrical contractor has a dig permit at South exterior starting at 8am. Sign-off required before
PERMITS beginning. | Also, Structural Steel Contractor has a hot work permit at South Stair. No access
and fire watch to stay 30 minutes later.

WEATHER Clear and Sunny

DELIVERIES Delivery of Duct on First Floor. Place in room designed on Logistics map.

Fire Sprinkler is starting in Zone 1. We have a firstin place mockup inspection scheduled for

DAY PLAN Monday. Concrete contfinuesin Zone 2.

21
| 20895t}

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

KPI DASHBOARD

Percent Planned Complete (PPC) Perfect Handoff Percentage (PHP)

50%
40% SO 60% 40% 60%

30% 70% 30% ‘ . 70%
20% .‘ .‘30% 20% ‘m’.

407 50%
Remaining Buffer Ratio (RBR)

Roadblock Removal Average (RRA)

0.4 I
0.3 [

0.2

.

1.

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

MASTER PLAN

Q ,?’:%;

THIS PAGE SHOWS D o
THE FLOW ON ONE PRODUCTION PLAN
PAGE SO YOU CAN S—
VISUALIZE IT. LOOK-AHEAD

WEEKLY WORK PLAN

&8
J

Aok

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

PRODUCTION SYSTEM

SEQUENCE LINE OF BALANCE

**00 98%@\

0088
oae
000880 50 e

PULL || QUALITY MATERIAL BUFFERS
PLAN|| PRE-CON | |PROCUREMENT

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

LOOK-AHEAD AND WWP

CONFIRM jWWP

I MAKE-READY I
6 weeks out

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Processes - Car -
Fixed Units Flow Unit

.. The key to this type of .-.
*  manufacturing is the

ability to go the same .
speed and distance .

apart from each other
as they pass through
the plant.

SAME SPEED & DISTANCE IN A FLOW

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Car - Flow Unit

Processes -
Fixed Units

>
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THE WAVE OF LEAN DESIGN AND CONSTRUCTION

SURFING

LEVEL 3

LEVEL 2
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

<

< “Zone 2. = LE A

= LSS e =

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Passage of time

<. _______
THE TRAIN

e
33
7 e

l
\

Flow of the train

The intersecti‘on of time & space is
what creates the takt plan shape

>
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First Planner Systend’ takt production system® Last Planner® system

. 6 EONSTRUETION - -
External Design & it s Takt Planning Takt steering and control
factors Precon -t

kaS A BUILDER'S

LEAN TOOLS

eI ‘"J ey

9900 Build the "y . Constraint
TI M IPIP Tea Project Team Team Balance | |Individual Balance Takt Plan Creation Management Meeting & Huddle System
: Plan Use & Roadblock Daily Correctio .
e IT;% c:]uctlon Lean in Contracts|| Manage Risks Management Removal System Collaboration
Zone Control Quaslg{lractethe Planning Deliverables

Delay Contractor
Mianagement Grading

Team Health
Score

Trade Partne :
. Pre- Pre-Con Ty || Follow-Up Final

process




TAKT STEERING &
CONTROL

LUCY’S LA
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I Love Lucy: A Colorized Celebration - Job Switching clip

Fathom Events




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

What We Attempt After a Delay

MONTH MONTH MONTH

HHEHEHE OENHESONOHESOHOHEONOHE ONEAdE O

ZONE 1

ZONE 2

ZONE 3

YOU TRY TO STACK OR
BURDEN A TRADE TO
OVERCOME A DELAY-

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

IF YOU TRY TO KEEP THE ORIGINAL

SC STING
WHAT WILL HAPPEN  =ioe, vou il extenn work
BEYOND THE ORIGINAL PLANNED
TIME. WORK CAN TAKE UP TO 3

TIMES AS LONG AS EXPECTED.

zone (10 (D |

DELAY
V

e a @
— 1 TO 3 TIMES PUSHED

THE LUCY EFFECT”

ZONE 2

>
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UNDERSTANDING
TAKT & LUCY’S LAW




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

What We Should Do Instead

HHEEH NSNS ONSESENEEE BNEdE 0N

1
DELAY
N

THE BEST OPTION IS TO MAINTAIN TRADE FLOW AND KEEP CREWS WORKING IN A RHYTHM.

ZONE 1

ZONE 3

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Why It Is Possible with Takt?

WE ARE ABLE TO ABSORB THAT DELAY
BECAUSE WE HAVE BUFFERS BUILT INTO
THE TAKT PLAN.

ZONE 1

>
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SURFING THE WAVE OF I CONST N

Understanding the
Lucy Effect

%

You bring more
resources.




| THE WAVE OF

Understanding the
Lucy Effect

(S
EEE

CONSTR! ITUTE

You begin batching
work.




SURFING THE WAVE OF I CONST N

Understanding the
Lucy Effect

This leads to context
switching.




Understanding the
Lucy Effect

With more people on-site,
or in the crew, the team
Size Increases, and
communication gets
more complex.




SURFING THE WAVE OF I CONST N

Understanding the
Lucy Effect

With more communication
channels to be managed.
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Understanding the
Lucy Effect

With more people in crews the
composition of the crews
@ SN @ changes and foremen
-~ ,7 _--° assignments change. Workers
are then separated from their
normal environment.




SURFING THE WAVE OF L I CONSTR N

Understanding the
Lucy Effect

Without a consistent leader,
culture, language, and working
habits, the crew loses
productivity.




SURFING THE WAVE OF I CONST N

Understanding the
Lucy Effect

With new people coming to
crews, they need to be
onboarded.




SURFING THE WAVE OF L I CONSTR N

Understanding the
Lucy Effect

Onboarding to 100% productivity takes at least 7 days at
best. Meaning the newer people are not fully up to speed
and productive out of the gate and during crucial times.

— & — 8 —_2a

Q

o

s T




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Understanding the
Lucy Effect

Until new resources reach additional
productivity, crews typically begin
working overtime which fatigues and
overburdens the crew. This only
helps production for a few weeks until it
plummets.

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Understanding the
Lucy Effect

E Once overtime begins and new
people enter the scene, the team
‘ I I \ takes their focus off quality.




SURFING THE WAVE OF I CONST N

Understanding the
Lucy Effect

o
’8 : o )
@Q ‘g The crew iIs now distracted.

INSTITUTE




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Understanding the
Lucy Effect

Once distracted they begin
installing work wrong and are
riddled with rework which costs 2
to 12 times the original cost and
time duration.




SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Understanding the
Lucy Effect

START With all the rework happening the
project team loses focus from
planning, preventing, and
( removing roadblocks out ahead
and they begin to experience

STOP stops and restarts.

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

Understanding the
Lucy Effect

At this point the project descends

Into chaos, much like a dumpster
fire inside a burning building, inside
a nuclear bomb, during a solar flare.
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KINGMAN’SrormuLa
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

KINGMAN’S rormuLa

WHAT WE THINK WILL HAPPEN: WHAT WILL HAPPEN:

TRADE
PROCESS
OR WORK
PACKAGE

TRADE | .
PROCESS
OR WORK

PACKAGE

TAKT TIME
ACTIVE ADDITIONAL

WORK TIME

TAKT TIME

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

CURRENT CREW WORK: WHEN ADDING MORE LABOR, YOUR
ACTIVITY TIME SHORTENS, BUT YOUR
OVERALL CYCLE TIME INCREASES.

TRADE
PROCESS :
OR WORK ZONE
PACKAGE

VARIATION

V

PACKAGE

L
a
<
o
-

LOW
PRODUCTIVITY

PROCESS OR WORK

TAKT TIME

TAKT TIME

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

IF YOU BRING OUT TOO MANY
MATERIALS YOU WILL SLOW
DOWN PRODUCTION FOR ALL
OTHER TRADES AND IT MAY
BECOME THE MOST LIMITING
FACTOR ON YOUR PROJECT.

. 3D W4 (S - - -
E:@ Overproduction 3 EE\ 4 FU i j
- - Defects

Excess Inventory

$ Transportation Motion

@

?
Aligment '
|
|
D ’
Not Using the Genius Over-
of the Team processing

>
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SURFING THE WAVE OF LEAN DESIGN AND CONSTRUCTION

PUSHING, RUSHING, & PANICKING
LEADS TO...

I =2 \Inabilitytofocus on tasks.
\ 2 /

—

\ Poor decision making due
to clouded judgment.

@@

\

(

Communication channels
breaking down.

f(?\\
\ ‘ /
N_~

—

>
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/A\
[ 5 \ Increased stress

\ ) amongst the team.
N_~
TN An erosion of trust
[ .\ between the leaders, team,
\# / and especially the trades.

/o\\
\

—

DIDIA Developing a culture of fear
(@\ ) and anxiety.
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FREE CONTENT AND MORE!

- P | ¥OUTUBE-GHANNELS S
|
I I I I
l I l I
| : l — |
: 1 LEAN
I SURVEY BN
I : I I
| i I LeanTakt LeanBuilt LeanSuper l
| _ . | Jason Schroeder Channel Channel Channel Channel I
i Listen to our podcasts on your favorite platform. I I Channel I

A11]

SRR gD AR S S g — TRAINING _____________________

| | ' :

: | : l

I I

e R e [ P! !

I‘ 1 \ THE ART OF THE BUILDE TAKT STEERINB ﬁ
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I S =;:r_“ A - LL EET BUOK ONE - SECOND EDITION % A v Uk Rl

R B ) — g \ O_v I I % Munt as A ® T — I
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: g, doda O I | I Superintendent / PM Takt Production First Planner I

I :; ‘QZ] e = ; i\\ usgﬁ;ﬁgnu@ms I I Boot Camp System® Virtual SystemTM Virtual I

I | I Training Training i
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THE ART OF TH

TAKT PLANNING & ‘

Jason Schroeder, Elevate Consti

Surfing the Wave of Lean Design and Construction
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