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The Problem

3 people, 3 lines 4 people, 6 lines 5 people, 10 lines 6 people, 15 lines
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7 people, 21 lines 8 people, 28 lines 9 people, 36 lines 10 people, 45 lines
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11 people, 55lines 12 people, 66 lines 13 people, 78 lines 14 people, 91 lines
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COMPLEXITY

1974 vs 2024
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The Problem KM The Countermeasures

Shared Deep
Knowledge Collaboration
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Q: How Can We Counteract Complexity?

Answer: Last Planner System® (LPS)

Goals:
v Flow

v Reliability
v Predictability

OrL
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Last Planner System® (LPS)

p

SAming

5 Connected N
. Weekly Work
Conversations Planning

Make Ready
Planning
— S —
Phase Pull Planning
/— IR

Milestone Planning
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Starting Point: Milestone Planning

y June July Au
25 2025 20

March April Ma
5 2025

c Jan Feb
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g Sept Oct Nov De

21 MONTHS

Foundations

—> Structure

Dry-In/Fét;ade

Interior Rough-in

Interior Finishes

TESTING & CX
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\/ Major Milestones WORK PHASES
€ Phase Milestones (~3 months)

¢ G

Ph1 ’ Ph2 ‘ Ph3 ‘ Ph4 ‘ Ph5
W"&J_'
¢ ¢ ¢ o FEFEA
Inspections
® ¢ ¢ o

‘ Phase Milestones Represent:
The COMPLETION of One Phase and

the START of the Next phase
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Phase Pull Planning

A series of collaboration sessions to:
* Verify Interim Phase Milestones
» Establish the Sequence, Pace, & Flow (Handoffs)

Reliable

Shared Knowledge Workflow

Pull

Which

Planning Deep Collaboration Enables: \Predlc’rablll’ry

Builds:

Rapid

Extreme Ownership Adaptability



What is Pull? e

PEOPLE .

« History: U.S. Supermarkets

 Opposite of PUSH

 Downsiream work “pulls” upstream work.

« "Start with the End in Mind.”

* Focus on activities individually, then...What
‘friggers’ each to start and run efficiently?

Stephen R. Covey

© 2024 On Point Lean



Quote:
Flow where you can,

Pull where you can'l,
Push where you must.
- John Shook, Toyota/LEl



Overarching Goals of Pull Planning:

« Establish FLOW
 Determine HANDOFFS (Needs)
 Uncover CONSTRAINTS
 Determine the Overall DURATION
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Do | have to go backward?

In your head, say the alphabet BACKWARDS...

Now try it...
ABCDEFGHIJKLM
NOPQRSTUVWXYZ

6\ Lean Construction Institute
v Transforming Design and Construction



Phase Pull Planning: 4 Meeting Series

.
« Qver the course of 1 week

« 6 weeks prior to starting work

1. Setup Session 3. Data Collection + 1st Pass
 INTERNAL  INTERNAL
* 1 hour  1-2hours

2. Prep Meeting 4. Phase Pull Plan
 WITH TRADES  WITH TRADES
 1-2hours 2 -3 hours
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Phase Pull Planning

Who Must Attend?

 Be careful with titles

 The individuals who can make
commitments: typ PM & Supt

Ren ﬁ What about VDC/BIM, QC, Safety & Schedulers?

* New Construction: 12 - 16 Weeks
2\ g « Renovations: 6 - 8 Weeks
 Design: 12 - 26 Weeks

Paper vs Digital?

\Jﬁ-
© 2024 On Point Lean
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Pull Planning 4 Meeting Series

#1 Sefup Session (Infernal)

.

#2 Prep Session (w/Trades)

2

#3 Data Collection + 15t Pass (internai)

§:

#4 Phase Pull Plan (w/trades)

© 2024 On Point Lean



Phase Pull Planning

Meeting #1: Set-up Session (internal)
—

1. Send Invitations and Preparation Instructions
* Outline the work in the phase and the goals.

 Encourage the stakeholders to study their work.
* Ask for any issues, needs, concerns, or constraints.

2. Breakdown Work Areas + Identify Flow
« Have discussions with “Bus Drivers” in advance.

 Keep areas small — around 8,000 square feet.
* Highlight drawings: clearly colored and labeled.

OrL
ON POINT LEAN



Little’s Law:

Smaller Baitch Size =
FASTER Completion w/SAME Effort

START Week | Week | Week | Week | Week | Week | Week | Week | Week
FINISH TO START Duration | DAY 1 | 2| 3| a4 | 5| 6| 7| 8] 9
ACTIVITY X 15days | 1 15
ACTIVITYY 15 days 16 15
ACTIVITY Z 15 days 31 |baseline 15
Total =45 days
START Week | Week | Week | Week | Week | Week | Week | Week | Week
START TO START, +1 WEEK Duration | pay 1 | 2| 3| a4 |5 )| 6| 7| 8] 09
ACTIVITY X 15days | 1 ERER
ACTIVITYY 15 days 6 % faster 5 5 5
ACTIVITY Z 15 days 11 44% 5 5 5
Total = 25 days
START Week | Week | Week | Week | Week | Week | Week | Week | Week
START TO START, +1 DAY | Duration | pAY 1 | 2| 3| 4|5 | 6| 7| 8] 09
ACTIVITY X 15 days 1
ACTIVITYY 15 days 2 % faster days 2-16
ACTIVITY Z 15 days 3 32% days 3-17

© 2024 On Point Lean
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WEST

Work Area Breakdown
Setup Session

NORTH

A
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EAST

Size Areas to
Level the
Workload

Pull is a
Precursor to Taki
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Phase Pull Planning
Meeting #1: Setup Session (Continued)

1. Send invitations & Prep Instructions
2. Breakdown Work Areas (~8000 sf)

3.Clearly ldentify Start & Finish Milestones
4. Have your thoughts on flow, but...
...be willing to change if a better idea arises

5.Determine the Pace and Rhythm:
Week by Week (typ)? Day by Day? Hour by Hour?
6. Assemble the Relevant Information (Next Slides)

P
© 2024 On Point Lean \ﬂ_
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Gather Visual Information

3D Renderings

Work Breakdowns

BIM Model (ive or screenshots)
Site Logistic Plans
Drone Photos

Area Layouts

Square Footages &
A - 14 Units, 8k SF

3 Quantities
B— 15 Units, 9k SF [N Room Counts
C - 14 Units, 8k SF R ,
== v B D - 12 Units, 9k SF [T Elevations
- . E - 10 Units, 7k SF Building Sections
bl s LB e T Floor Plans
gL Eg—: | s W Ry e w/Takt Areas

ON POINT LEAN



Phase Pull Planning
Meeting #1: Seiup Examples

"~ ON POINT LEAN



Phase Pull Planning

Meeting #1: Seiup Examples

ON POINT LEAN



Phase Pull Planning

Meeting #1: Sefup Examples

© 2024 On Point Lean



Phase Pull Planning

Meeting #1: Seiup Examples

TIP:

Always
Label

Directions!

/\
\/

A,
© 2024 On Point Lean ﬂ
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Phase Pull Planning

Meehng #1 Sefup Examples




Phase Pull Planning

Meeting #1: Setup Examples
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Pull Planning 4 Meeting Series

#1 Setup Session (Internal)

#2 Prep Session (w/Trades)

.

#3 Data Collection + 15t Pass (interna

.

#4 - Phase Pull Plan (w/Trades)

© 2024 On Point Lean
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Description s WINTER FINISHES
I". \| o ila BED, {vearour  jvearour Q_“:‘:.. CR #0= |
SERVIGES , _
E Created: RIS Mechanical Plumbing P Fire Protection mrer&z Structursl Services  ppeic
04MAY20272 w;n:ﬂm:‘ Electrical Mech Dema/lnstall Plumbing Demo/install  Firearosing ng Ine
L PLE
M & PHASE PULL PLAN SETUP 2

1 | session coais @

What outcomes

E MILESTONE DEFINITION 0

What kicks=off this phase? What will it look like when it is
completed? Done vs Done, Done? Excluded items?

@ START MILESTONE

are we trying to achieve?

Introduce project stakehalders
Expand/Clarify Bid Schedule

Determine Interim Milestones

Identify constraints/roadblocks

Assign champiens & due dates for resolution

Identify long lead items

Gain Full Buy-in to the Plan

Reduce waste, reduce cost, reduce time
Increase safety

1D Guality and Inspection Process
Establish channels of communication
Clarify the sequence and flow of work

FINISH MILESTONE

ALL MEPF ROUGH:IN
NO T&B/Commissioning
NO Ceiling finishes (Grid only)

Break the work inte smaller "chunks" of werk NO Carpet/Tile
Understand Takt Areas and Takt Time TEMP Lighting if permanent not available
Get all of the stakeholders on the same page NO Flushing

"Ready to close up walls/ceilings®

H WORK AREA BREAKDOWN

How are we breaking down the areas of this phase of work? Think Takt
Argas. Rule of Thumb: 2000m2 or BO0D SF for new construction

sssss

soes//soez ;

LGNG LEAD ITEMS lp\ Next Steps

\, Tt ead.
AOARAL || TR
Fs Pk
Tarmeiliy | | Twmsitoiy
e
P

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

lerime il | e
ey T

|
——

E PARKING LOT & ACTION ITEMS =

WHAT arw sur next stape? 'WHD s resparaitie? IY WHEN oo ey need fuily rasshadT

[ :_._..::.: ............. === | [mrrms]
|-v - Lt I T

e
= |l | |

4 | WORK SEQUENCE
W eli KT DrORe o —
o What are the EARLY Activities? o What are the MIDDLE Activities o What are the LATE activities?
PH22 DECK ELECT LAYOUT ELEC OH ROUGH-IN
ROOF DRAINS FP HANGARS CONTROLS/LOW OH VOLTAGE
ROOF PENS MECH HANGARS SET AREA 1 DOOR FRAMES
SURVEY STAIR HYDRONIC HANGARS INTERIOR WALL FRAMING
FAB STAIRS PLUME HANGARS EXTERIOR SHEATHING
PH22 EXT STAIRS ELEC HANGARS CONT/LOW-V IN WALL R..
ROOF PH22 WALL LAYOUT ELECTRICAL IN WALL R.L
EXTERIOR FRAMING SOFFIT/WALLS TOP TRACK PLUMBING IN WALL R.L
SET PH22 DOOR FRAMES SPRAY OM FIREPROOFING EXTEND SCAFFOLDING
DEMO/MOVE TEMP WALL L3 FP MAIN ROUGH-IN b e e
DEMO TEMP TPO L3 FP BRANCH ROUGH-IN EXTERIOR WATERPROOFING
FLOOR DEMO/PREP MECH OH ROUGH-IN EIFS SYSTEM
DEMO FOR BRACING HYDRONIC OH ROUGH-IN PARAPET COPING
WELDING BRACES PLUME OH ROUGH-IN INTERIOR SHEETROCK
MECH LAYOUT REFRIDGERATION R..
PLUMB LAYOUT MP INSULATION
BETTVT
I —
=
MELD 0%
PUEGECEESTR OGN
THGOENT)
i o
Sadifurien
B STICKY NOTE CREATION AREA fi"D
Gl g lia iy ik vlinh Fups @, TR Civropbel &, dupBeali [Toes, Bivl Sisss e uiphe 80rs 1 T TIMELINE
F&R Paint
LFp

© 2024 On Point Lean

PREP SESSION

(with Trades)

Trade Logos & Scope
Color Assignments
Session Goals

Phase Start Milestone
Phase Finish Milestone
Work Area Breakdown
Activity Sequence

Spaces to Capture:

Constraints/Roadblocks
Parking Lot Issues
Commitments

Action ltems

Long Lead ltems

Next Steps

OrL
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Phase Pull Planning

Meeting #2: Prep Session (w/Trades)
-

G Agenda

@ 1. Session Goals
C) 2. Milestone Definition

@ 3. Work Breakdown

oo
oo 4 Work Sequence

ﬁ 5. Roadblocks / Constraints

[ 6. Sticky Note Creation

===+ 7. Project timeline

eeam 8. Parking Lot and Action ltems

® 9. Project Information

~2 hours, In-Person or Virtual
Have a SCRIBE

« Constraints, Commitments, Actions

Review GOALS of the Session
Define the START MILESTONE
Define the FINISH MILESTONE

 What work is released?
* Discuss any exclusions
Review Work Area Breakdown (Takt)

Walk through and list the
ACTIVITY SEQUENCE

P
© 2024 On Point Lean \ﬂ_
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Phase Pull Planning

Prep Session: Activity Sequence List
T EEE———S

o What are the EARLY Activities?

PH22 DECK

ROOF DRAINS

ROOF PENS

SURVEY STAIR

FAB STAIRS

PH22 EXT STAIRS

ROOF PH22

EXTERIOR FRAMING

SET PH22 DOOR FRAMES
DEMO/MOVE TEMP WALL L3
DEMO TEMP TPO L3
FLOOR DEMO/PREP
DEMO FOR BRACING
WELDING BRACES

MECH LAYOUT

PLUMB LAYOUT

« List the Activities (Beginning to End)

* Do this ‘Live’, and as a Group
« Common Language
 Shared Knowledge
 Deep Collaboration

 Get Clarity on what Is or Is Not
included - e.g., “Plumbing”

« “Setting the Batting Order”

P
© 2024 On Point Lean \ﬂ_
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Phase Pull Planning )
Post-Meeting #2: Key Information to Collect

1. Activity: From the ACTIVITY SEQUENCE LIST ACTIVITY

AREA
DURATION

2. Area: Work Area Breakdown (Takt Areas) CREW SIZE

TRIGGER(S)

3. Duration: install time per AREA, in WORKING DAYS | Senditions o
4. Crew Size: Approx. # of workers

9. Trigger(s): What prior activity ‘triggers’ you to start?

6. Conditions of Satisfaction (CoS) (Optional:

Specific things you need or expect from OTHERS
(which are NOT part of your scope)

© 2024 On Point Lean
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Pull Planning 4 Meeting Series

#1 Setup Session (Internal)

2

#2 Prep Session (w/Trades)

#3 Data Collection + 15t Pass (internal)

§:

#4 Phase Pull Plan (w/Trades)

© 2024 On Point Lean



Phase Pull Planning

Meeting #3: Data Collection & 15t Pass
-

ACTIVITY * Collect the Trade Info
AREA » 2 days prior to pull session
DURATION » Review for completeness
CREW SIZE * Missing crews, triggers?
TRIGGE.RS(S.)  Get corrections if needed
Cond of Satisfaction

P
© 2024 On Point Lean ‘ﬂ_
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Phase Pull Planning
Meeting #3 : Data Clean-Up & Sticky Creation

T —
Raw Information:

MECHANICAL PENETRATIONS ON THE ROOF PENS
ROOF for about 3 DAYS with 3-5 sheet PH #22
metal workers at Concourse Penthouse

#22, | need Concourse Penthouse #22 3 days

fully decked & with safety rails installed Crew: 4

by the steel contractor and signed-off. Need: PH22

| also need the clash with the steel Decking Signed Off

beams resolved I?ry 14NOV

I

Add to Constraint Log Edited Info
© 2024 On Point Lean m




Phase Pull Planning

Meeting #3: First Pass
e
* Prior to in-person Pull Session

* Log Constraints, Issues, Needs, or Concerns

 Note any questions or comments
 From the Data Received

» Create Sticky Notes (data points)

« Make a 1st Pass at the Sequence

* Prior to the in-person pull session (saves time)
» Use the info as it was submitied
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Pull Planning 4 Meeting Series

#1 Setup Session (Internal)

2

#2 Prep Session (w/Trades)

2

#3 Data Collection + 15t Pass gntemal)

#4 - Phase Pull Plan (w/Trades)

© 2024 On Point Lean



Phase Pull Planning
Meeting #4: Phase Pull Plan (w/irades)

~ + 2to 3 hours, in-person (if possible)
= ° Make time for Infroductions

o T = ‘ ‘%'E:” °

oy (R  Use Name Tags if new team "
_F___( e pobv st Wic
/W 4 ° Seatkey players together ABC B1eC

o |  Review any questions

@ RSB - SET DRIVING ACTIVITIES 1st
i | - « Put these at the top of the plan
 Then add non-driving work

. Focus: CLEAN HANDOFFS

= ﬂ?:
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Key Info for Pull Planning

© 2024 On Point Lean



Beginning of Phase

Pour | A
Bl ©
Rebar at Rebar & Embeds Rebar
Barrier Perimeter Installed Inspection

Downsiream Work “PULLS” Upstream Work

Milestone completion

m- ON POINT LEAN
© 2024 On Point Lean CONSULTING




Beginning of Phase

Pour A
Q)
Re!oar at Rebar & Embeds Reba':
L HnEE Installed Inspection

Milestone completion

-~
© 2024 On Point Lean ‘ﬂ_ ON POINT LEAN
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Phase Pull Planning Tips

_— 00>
- Determine the Right Level of Detail

* Task Durations:
 New Construction: 1 week or LESS
 Renovations or complicated work: 1 day
« Design: 2 weeks or less

* Follow the requests from downstream
 What do they say they need?

 Copy & Paste repetitive areas to save time
 |f something doesn’t look or sound right: ASK!

V o
© 2024 On Point Lean ‘ﬂ_ g'o\'NPS?JlngNIESEAN



Meeting #4: The Pull Plan — 2
After the Stickies are Up: -w

_—m—m——
Check the Phase Duration: Does our pull

plan meet or beat the milestone date?

* |[F YES: Maybe we are done, OR maybe
we fry to take more time out (build float)

* |[F NO: How can we take time out? Can

we reduce baich sizes? Add crews?
Stack Activities, Add Shifts, etc.?
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Immediately After the Pull Plan:

—"
T =" - Distribute a PDF of the plan

* Print & Display the plan

* Log & Track ALL Constraints,
Commitments, & Actions

* Enter the Plan into soffware
- Update the Phase Plan WEEKLY

» Start the Weekly LPS Cadence

Make-Ready Planning, Weekly Work
Planning, Daily Huddles, Percent Plan
Complete, & Learning

\Jﬁ-
© 2024 On Point Lean
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Phase Pull Planning:

Countermeasures

If done well, you’'ll get: to COMPLEXITY
S —— e =

The Pace, Flow, and Handoffs are

Robust Innovation & Creativity Shared
Knowledge
Early Identification of Constraints
D
Flow, Predictability, & Reliability Co"qﬁgﬁcn

Higher Productivity, with

Less Waste & Rework Exireme

Ownership

Rapid
KNOWN and OWNED by all Adaptability




What do you do
when a problem arises?







Jocko Motivation "GOOD" (From Jocko Podcast)




Phase Pull Planning

GOOD!
—

* Pull Planning can be Messy - Good!
* “The Devil is in the Details”

« Expect A LOT Problems to Surface - Good!

« Every Pull Plan is Different

« Construction - Linear
« Design - Iterative

 Know that Pull Planning is Just the Start!
* You need the rest of Last Planner System
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A Job Well Begun is Half Done: Pull Planning Essentials

Questions?

ON POINT LEAN

CONSULTING &\,
oy >
Dave MacNeel Bartug Kanik
On Point Lean Consulting Pernix Federal
Cell: +1 513 500 4511 Cell: +90 530 117 6030
dmacneel@onpointlean.com bkanik@pernixfederal.com

6\ Lean Construction Institute
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LPS: Daily Cadence

K

EY: ALL
[ GC

Morning

Mon

Tue

Wed

Thu

Fri

EXECUTE the Weekly Work Plan (WWP) for the CURRENT Week (made & committed to LAST WEEK)

STATUS (Final)
LAST Week WWP

(weekend work)

ISSUE 6WLAP
(Updated)

(typical)

Constraint
Meeting

Afternoon

DETAIL Work for NEXT Week

Coordinate with Others As Needed

Finalize & Submit

DRAFT of
WWP for
NEXT Week

g WEEKLY h

COORD.
MEETING

Lock-In &

ISSUE
WWP for
NEXT Week

Review NEXT
Week’s WWPs

& Prep for
WKkly Coord Mtg

Last Chance
to Edit NEXT
Week’s WWP

MAKE WORK READY (Scrub 6WLAP): ID & REMOVE CONSTRAINTS ]

Daily Huddle

Daily Huddle

Daily Huddle

5-Day Work Week

Daily Huddle

Daily Huddle
A

ON POINT LEAN
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