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= Walbridge
* 0.45 EMR-2022 » Consulting
e Top 50 construction company in the U.S. * Planning

* Procurement

» Construction

* Process Equipment Install
* Facility Management

» Concrete

» Technology

« Architecture / Engineering

e 106-years experience, founded in 1916

* $3.4 billion annual sales

* More than 25M+ annual craft hours

* Experts in delivering complex & technical Projects
* 8 domestic U.S. / 3 international office locations
1,500 global team members

Single Source

About Us

* 95% repeat clients

O
C Q

Locations Delivery Systems 2021-22 ENR Rankings Self-Perform
Atlanta, Georgia FEL Studies #1 — Automotive (19 of the last 20 years) Design
Charlotte, North Carolina Preconstruction #1 — Manufacturing Structural Concrete / Placement
Detroit, Michigan (HQ) Construction Management #3 — Co-generation Structural Steel Erection
Kalamazoo, Michigan Design-Build #7 — Aerospace Selective Demolition
Kokomo, Indiana General Contracting #8 — Steel & Non-ferrous Plants Heavy Rigging
Mexico City, Mexico Program Management #12 — Data Centers Emergency Shutdowns
Pittsburgh, Pennsylvania Integrated Project Delivery #14 — Telecom Plant Relocation / Shutdowns
Sao Paulo, Brazil EPC/ EPCM #39 — ENR Top 400 Tooling / Equip. Shutdown
Tampa, Florida Facility Management #46 — Industrial Process Technology (Field / Radar / Laser /
Windsor, Canada #48 — Power

_——,
3 © LEAN CONSTRUCTION INSTITUTE
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Problem Statement

Often adopting something new is challenging, especially when team are stressed with
limited resources. To encourage pull planning adoption, Walbridge uses a large
collaborative wall, onsite, so that trade foreman have an easy way to perform adjustments.

* |nconsistencies in implementation and usage
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Agenda

1. History/Journey

2. Reboot of Last Planner

3. Implementation/Daily Use
= 4. Tutorial
- 5. Technology & Start up Tips
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1 History/Journey

o\ Lean Construction Institute
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How We Started

Walbridge e

Last Planner System®

Guidelines

Date: May 27, 2020
Revision: <DRAFT>

LAST

INGREDIENTS FOR PROJECT SUCCESS

lof2 1

Install ceiling grid wires

A-B/1-2

e oot | onp e

PLANNER ...

Fill out your Task Note as shown:
Jescription of the work to be perfarme

Confidential Project

oWz

A-l
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Sav O oW

102

acrare.

Walbridge

Owerall Project PPC

83%

OVERALL PPC PER WEEK

100%

Reasons For Missed Commitments Project Trends

w1, PriorTrade activity netcomplets

w2 weather

© LEAN CONSTRUCTION INSTITUTE

. a8 3 Wateril ot Sailab

Overall a2 . 4. Manpower Nt Available
[Contractor PPC i ‘ [ S Eq uipment ot Auailabl
Cemalition T2%| = = 6. Submittal/RF| Pesporse Nesded
Siteve e a5 @ @ W7 commet/Changs o rder
Land scaping 3% W3, Faikd Inspection
o rerete 545 9, Unfioreseen condition
Maznry 85%| B
Stee] 78%| w11 other,
T 12 other,
Foofin 13.0ther
Metal Panels .
Glazing
Doors & Hardveare BB Constraints:
Floring B3%| OVERALL PPC BY sSUB RF1035 Duct interference @ col line E
Drywalland . FFI041 Confirmation offinish elevation at gas meter.
Framing 100%| = . F =1
Gric C=iling 61%| e 2 B s | 52 BE Final equipment st to confirm Dimension for duct field fab
Fainting 73%| o i . = L
Specialties 0% -
Signage 67%| .
[Conveying Systems: 0% A
Fire Prot=ction 5% I
Mechanical and
Flumbing T5%| &oxF L &8
Electrician 0% S v )

‘ . E g
Top 5 Performer B 5 ;4 - &8

PPC Below 70%

Not Participating




LEAN GUMBO: THE RIGHT INGREDIENTS FOR PROJECT SUCCESS

How We Started
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Mixed Success

Corporate

Requirement
Value Added

Tool
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Reevaluation

© LEAN CONSTRUCTION INSTITUTE

Gather ~ Analyze
Feedback - Feedback
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Known Struggles

» Logistics
 Board Size
* Planning Limitations

* Post-its Falling

-
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Journey Measurements & Accomplishments (Audits)

3. Weekly Work Plan meetings are being held on a weekly basis.
Yes [x] No | | - Yes, but slowed due to slowed work flow and covid '

5. Weekly Work Plan shows tasks extending out the appropriate number of weeks (5 Weeks).
Yes [ x] No | ] - Due to space and the number of projects this team is only using 4 sets of board, 8 in total.

6. Each subcontractor has been assigned a color for their task notes.
Yes [x] No[ ]-Yes, using Walbridge standard post its. Had some issues with enough colors at peak
construction

10. Planned Percent Complete is being tracked and posted.
Yes [x] No [ ] — Tracked on White Board. 100% mean
subs could be challenged more

What is the current PPC of the project?  100%

13. Reasons for missed commitments are being tracked.

Yes [X] No [ ] — Not using WA procedure, tracking through meeting minutes.

14. All necessary subcontractors are actively participating.
Yes [x] No [ ] - Roughly 80% subcontractor participation.
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Audit Findings

* |nconsistencies of Application
* Inconsistencies in Documentation
» Social Distancing Requirements

» Subcontractor Engagement

o\ © LEAN CONSTRUCTION INSTITUTE
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2 Reboot of Last Planner

o\ Lean Construction Institute
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Removing Barriers

Barrier Solution

Logistics Electronic Version of LPS
Board Size Electronic Version of LPS
Planning Limitations Electronic Version of LPS
Post-its falling Electronic Version of LPS
Inconsistencies of application Electronic Version of LPS
Inconsistencies in documentation Electronic Version of LPS
Subcontractor Engagement Contracts/Costs

-
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Removing Barriers

« Last Planner software testing
Supporting technology
o Enterprise License with Hoylu

« Removed Cost Barriers on Project
. Introduce Contract Language

« Remove Contractual Barriers

« Team Training

o\ © LEAN CONSTRUCTION INSTITUTE
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3 Implementation/Daily Use in Action

The Weekly Sub Coordination Meeting Then is Turned Into Daily Task Use
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Overview | Success

° Recent success

« Data Center — Virginia

« Up to $50,000 / day liquidated damages

° Success Metrics

« $0 in actual liquidated damages

« 3 weeks ahead during slab placement

 All major construction milestones met

Project challenges
+ COVID

* Location / Trade availability

* 2 months faster than previous phase

-
8 © LEAN CONSTRUCTION INSTITUTE




LEAN GUMBO: THE RIGHT INGREDIENTS FOR PROJECT SUCCESS

Overview | Last Planner

=~
» " Biiagail  Phase Schedule -~
Do

D o '\(

M Weekly Work Plan
Feaedback s

& Learning .
- Progress Tracking :':;:EE

will
Do

Improving
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Meeting Flow

Weekly
Schedule Milestones Visual Planning & Detail Tasks
(12 Week) Discussion in Hoylu
‘ > > e TR
Daily
Schedule Milestones Task Review: Current and
(4 Week) Current and Previous Day Upcoming Constraints

=7 Oct 19

36 Wednesday

-
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Weekly Meeting

Major milestones (12 weeks)

o 4-week lookahead

Drawings, BIM, Visual Planning

° Contractor involvement

» Contract language

* Visual aids

 Lessons learned

o Benefits and disadvantages

« Understanding potential impacts to / from other trades
* Identify trends in Reasons for Missed Commitment (RMC)

* Reluctancy to commit when missing commitments

-
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Daily Meeting
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Hoylu Workspace
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Visual Planning
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INGREDIENTS FOR PROJECT SUCCESS

B LINE FTG - BAKER 32-9%

C LINE SPAEADS - BAMKER COMPLETE 9490

C LINE PIEAS - BAKER COMPLETE 914

€ LINE GROLDING (INTERIDR) - SACHS W30
B LINE STEMWALL - BAKER FINISH 515

LEAWEQUT I WALL
FLACE RAMF OVER 5.11 LINE 020
EXCAVATE WALL FOOTING & C LINE Sv21

SAMAR COMDUIT G LINE 820
B LNE INTERIOR BACKFELL - 320821
A LNE PIERS FINISH - @97

STEMWALL FOOTING. A & C LINE WF-1 923 [ 5 | o5 GROUNDING (EXTERIOR] - SACHS 518

STEMWALL. A & C LINE PICRS 928
FINISH GROUMNDING IF NEEDED 929
BAMP COMDLNTS 229

BAKER STRIP FORMS 5029
BACKEFILL INTERNCSR Q0

FRMISH PLUBABING 1071 108
BACKFILL EXTERIOR 100

B LNE EXTERIOR BACKFILL - SE2-023
Pl INTERIDR PLLBABING 922-928
BEANER PREP 9271001

BAKER SLAB PREP 10M4-108

SLAR PLACEMENT 1015

- L] - -

WALL FOOTING & STEMWALL BT0-&78

€ LINE SPREAD & PIERS 81 1-8M16

A LINE FIERS FIMESH 823

SACHS C LINE GROUNDIMG (IMTERMIA) & 1&-87T
MR B LINE COMDUNT 818-823

Enummmym
- B LINE GROUNDING (EXTERIOR) 8/19-8:20
7 o B LINE EXTERIOR BACKFILL 824-825

=]

" G LINE FTG REMAINING (BAKER] FINISH 825
|r LINE SPRIEADS - COMPLETE 825
F LINE PIERS - COMPLETE 92
F LINE GROUNDING (INTEFRIOR] 8308731
G LINE STEMWALL COMPLETE 92
AR COMDUIT G LINE 97
G/ LINE INTERIOR BACKFILL - BAKER S08-5/9
M LINE PIERS FINISH - BAKER &8
G LINE GROUNDING (EXTERIOR| - SACHS 831
PFrAl INTERSOR PLUMBING 9910-915
G LINE EXTERION BACKFILL - BAKER 3710-313
BEAVER PREP START §/16-630
BAKER SLAB PREP B22-920
SLAB PLACEMENT 107

T PRAl PLUSMBING 825830

BEAVER SLAS PREP B37-0v3
BANER SLAD PREP 977907

SLAR PLACEMENT <03




LEAN GUMBO: THE RIGHT

Milestones

INGREDIENTS FOR PROJECT SUCCESS
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Committing to Work

Contractor enters activities which are then reviewed and locked in.

committed a -
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Commitments, and Constraints
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Variance: Reasons for Missed Commitment (RMC)
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Delayed Work = Overlapping Activities
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Overlapping Activities = Shifting & Recovery
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Note: Questions will vary depending on RMC
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End Result = Shifting & Stacking
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Weekly Work Plan / Trade Stacking
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Filters
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Charts and Trends - Tasks
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Charts and Trends — Planned Percent Complete
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Charts and Trends — Reason for Missed Commitment

Insights Panel  Charts

123 Stats Tasks 132 PPC 61.36% Effort 716 days

0 Charts Variance Reasons ¥

b b b
T EA L

DO === bR
O P b O 00 = fod i O0 00 b B2
-

Y u

@ Failed inspection
Labor Mot Available
Weather

Y Filter

-
3 © LEAN CONSTRUCTION INSTITUTE



LEAN GUMBO: THE RIGHT INGREDIENTS FOR PROJECT SUCCESS

Charts and Trends — Crew Sizes
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5 Technology & Start up Tips
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Technology Tips

Good: Large screen, so people can see Better: Collaborative wall, easy to adjust

PECLrery Oy (L Cree LTELES

Best: Trade involvement; Well run, efficient
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Technology Tips
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Walbridge | Start-Up Tips

2-3 Weeks Prior to Last Planner Meeting 1 Week Prior to Last Planner Meeting

Secure a Space Team Member Logins

WIF1 Availability Team Member Training

Technology Works Add Basic Organization Within the
Appetizers/Coffee Software

Calendar Invites to the Right People Add Milestones Within the Software
Update Schedules and Visual Plans Add Visual Plans Within the Software

-
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Walbridge | Start-Up Tips

Day of Last Planner Meeting Last Planner Meeting Sample Agenda

Test TGChﬂOlOQy 0800-0820 Logins

_ 0820-0830 Introductions, Express Project Commitment
Have a Subject Matter Expert on Hand s
Appetizers/Coffee 0830-0930 Train Subcontractor on the Software

0930-1015 Sub Break Out Sessions

1015-1030 Break

1030-1130 1st Coordination Meeting — Make
Commitments

1130-1200 Communicate Expectations Moving Forward —

Schedule Future Meetings
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Conclusions From a Scheduler Perspective

Communication is the hardest part of scheduling
 Difficult content

« Diversity understanding

» Schedule simplification is key

Last Planner forces schedule communication
Active participation increases schedule buy-in
Collaborative resolution of problems

Virtual Big rooms

Constraints identified and documented

Key to success

« Remove all barriers. i.e., IT, contracts, costs
« Stay diligent and do not lose momentum
 Bad news early
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= Walbridge Q and A

Questions?
Thank you!
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Rate Presentations in the App

Joshua Linton

EH&S Manager, Whiting-Turner >
' Contracting Co.

Speaker

Continuous improvement: give
presenters your feedback by taking the =4 Sor Sy s, Tt
session evaluation!

WISES  opcaker Overall, how valuable was this
presentation to you?

rveys Please select an answer:

1. Find the session under “schedule”
2. Click on it then scroll down

- _ 1 - Not at all
H Core Program Evaluation

2 - Slightly

Photos
. 14 . bb) 3 - Moderately
3. Click “core program evaluation B oo —
Take a Photo - Very

4. Complete the 5-question
evaluation Tags

This information will determine the top 5

presentation teams and the top Live Lab

5 - Highly
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6\ 24™ [,CI CONGRESS
V OCTOBER 18-21

In the spirit of continuous improvement, we would like to remind you to

J complete this session’s survey! We look forward to receiving your
= feedback.

LECEEULLELELEL
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Glossary

HPP (Hoylu Pull Planning): a method of collaborative software for pull planning

LPS (Last Planner System): is an approach on how to efficiently run a construction project
ensuring that each manages their workload, while being held accountable for the work their
promises for completion. (developed by Glenn Ballard and Greg Howell who also founded

LCI (letsbuild.com/blog)

 PPC (Percent Plan Complete): analysis determines what percentage of the weekly tasks were
accomplished. This helps to visualize what went wrong during the week so
that adjustments can be made for the following week.

« TMR (Tasks Made Ready): \Vieasuring checks if the phase scheduling process worked and is
being followed. root-cause-analysis determines what went wrong.
TA (Tasks Anticipated): measures how many tasks were identified for the upcoming week.
Allows you to see how much work is expected week by week.
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Contact Us —

John Jurewicz Ryan O’Grady
Walbridge Walbridge
jjurewicz@walbridge.com rogrady@walbridge.com
Chris Dezsi Ryan Kelly

Walbridge Hoylu
cdezsi@walbridge.com rkelly@hoylu.com
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