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Agenda

 Introduction
» Variation Research
» Case Study Design

» Case Study Observations
» Weekly work planning

» Percentage Planned Complete
» Variation

» Productivity

 The Way Ahead

» What we’ve observed
> Decision / Action Plan

e Questions / Comments
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Research Background

Construction Engineering & Management

?

Best Practices -
o Productivity

Factors @

? Affectino? Variation

Technology

Variation = The difference between what
j{ was planned and what actually happened
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Variation Literature Review Summary

> Previous research
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> Different perspectives

» Flexibility is the best option (Thomas)
 Eliminate variation where you can (LCI philosophy)
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Percentage Planned Complete (PPC)

Ballard’s PhD research (2000)
Approx 450 weeks’ worth of data

Weekly PPC
Contractor 1 | 33%
Contractor 2 | 52%
Contractor 3 | 61%
Contractor 4 | 70%
Contractor 5 | 64%
Contractor6 | 57%
Contractor 7 | 45%
Average 54%

Developed Last Planner System (LPS) ™
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Previous Research

LPS™ shown to increase PPC

Productivity positively
correlated with PPC

6

Weekly Productivity for Working Area A-E & G
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PPC of Working Area A-E & G

[Liu and Ballard, 2008]
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Why Study Variation?

Frequency or Likelihood

Rare Unlikely  Possible Likely Certain
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PPC - related to frequency (likelihood the planisu  nreliable)

Variation — incorporate magnitude (severity) as well as frequency to
assess impact on construction activities
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John J Kirlin Case Study Framework

Internal / External factors
that challenge the plan

PULILLILL

Planning

 Participants? Task Variation
O Owner - A/E « Magnitude
a GC * Reason
Q Sub(s) Weekly work plan
O Supplier(s) PPC

* Frequency & Duration?

» Agenda? Productivity

e Cost?

ﬂ:isco — Lean SAS - Traditional \

$5.2M $2.9M

16 months (Dec ‘09 — Mar '11)
47% Complete

Renovation of existing building
Install:

28 Cooling units

3 Chillers

» 3 Cooling towers

» 2 Rooftop AC units

12 months (Oct ‘09 — Sep '10)
76% Complete

New building

Install:

* 14 Cooling units

2 Chillers

» 2 Cooling towers

2 Outside AC units /




John ]. Kirlin, LLC LEAN NCSU CASE STUDY
Job: 3217 Weekly Report
Cisco Building #1
DESCRIPTION JIK | HOURS |ACTUAL| - Week of: June Yth thru June 11th
Area Activity CODE |ESTIMATED] SPENT Ml T|W|T]F WHO Completed? Reason Codes
7Floor-DataBldg | CHWS&R | 620 100 % -4 Ul AU A1 28| lsrael Jorge, YES
#1 Weld Pipe Antonio b3
1" Floor- Data Bldg #1| Dom. Water | 905 80 34 4 110 8§81 8 En NO
ol Wl s | st | o
1 Floor - Data Bldg | nstall Ductwork 200 240 0 | 888848 SCAS* YES 63b
Data Bldg #1 Supervision | 81000 80 64 A6 L 98 7| 8| 8 |DonBrent Wil| YES
2" floor - Data Bldg #1| Install Transfer 30 24 &) 24 SCAS* YES 63b
DataBldg#1 | Jobsite Safety | 400 1 1 1 il YES
Meetings
DataBldg#! | Subcontractor's| 600 1 1 1 Wil YES
Meetings
Data Bldg #1 Daily Team | 300 8 6.5 15 JOS L1515 15 15 ] lsrael, Jorge, YES
Jobsite Antonio, Erv, A
DataBldg#! | QCM Meetings| 200
DataBldg#1 | Weekly Jobsite | 500 1 1 1 Cory YES

Meetings




Planning Process

Cisco — Lean SAS - Traditional

» Meet weekly » Every other week

» Project Manager, » Project Manager,
Superintendent, Foreman Superintendent, Foreman
» Basic Agenda: » Basic Agenda:

* Review completed week » Review completed week
» Develop weekly work plan » 3 week look ahead

* |ID / address constraints
» 3 week look ahead

)"

» Dally field reviews
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Observations — PPC & Variation (Lean Project)

PPC
100% a
0 ‘\0‘ \ ’/\
80% * S
60%
40%
20%
0% T T T :| T T
=z e zZ ! — - —
5 5 5 ¢ 5 5 2 35 8
= = (v} % i ap) =4 ) <
o © o
a4 3 &« e =4 Q o ©
T O S
- « 4 9

Variation (hrs)

£2]-8 P

_28 1=/ S "

a0 ¥ N\ / .

60 N\ _/ L .

-80 N4 N —

-100 Se—"

_120 T T T T T 1

a _

5 5 5% 5 5 3 35 8
e e I R T T R S B~ ¢
52 g E3° 9 0 8 o
1 1 1 ™ To) 1 , 1 (\I]
~ Y IR 3 o &

Approx 15 tasks per week

PPC average about 80%

JOHN J.
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135 instances of variation (~ 15/wk)

Negative Variation:
* Actual hours spent on task < Planned

Aggregate Variation approx -300 hrs
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Magnitude (hours) Actual > Planned

Actual < Planned
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Cisco Project Variation (7 JUN — 6 AUG)

@ Didn’t anticipate

consumable requirements

Difficult access
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Getting moved B4
task was complete

Holiday or e
Vacation

Frequency (# Occurances)

People arrive late
® /leave early
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Productivity Rate Comparison
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The Way Ahead

Obser\r Orient
Implemented Study
\ / Decide

3,“ job ).
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Observations

 Considerable number of deviations have been recorded
weekly. Averaging 2.7 deviations per day

* We currently have spent approximately $4,000 in
additional planning from our standard practices and
expect to spend $12,000 total on the project

« Our planning sessions have helped the workers become
better planners to schedule their work.

 We are currently meeting our planned productivity and
exceeding it in certain areas, while continuing to educate
our labor force in a system that will help to eliminate
deviations.

 If this additional planning continues to track the current
trend versus the other comparison project. This
additional planning cost could prevent an additional cost
estimated at $52,000.
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Comments or Questions
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