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What

“Lean’”?

)

= The Lean Idea

s Meet requirements of a unigue customer

- Deliver it instantly

- Maintain no inventory
= “Give customers what they want, deliver it instantly, with no waste”
= Lean production

a production philosophy which shortens the time line between the
customer order and the product shipment by eliminating waste and
maximizing value to the customer

Customer d Product
Order Wxie Shipment

Time (shorter)
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Lean Construction

Greg = Has a clear set of objectives for the delivery process

Howell and | = |s aimed at maximizing performance for the customer at
Glenn the project level

Ballard = Designs concurrently product and process
= Applies production control throughout the life of the

project
Womack & | = LEAN construction is a way of creating wealth and
Jones eliminating waste across the industry
1996
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Koskela,
1992 Lean Con.

Time

study Toyota Production Lean

Process System manufactu Lean Mau.
chart : Ohno, 1950 ring

waste

18?0 Co ‘19;}0 ‘ ‘ ‘ ‘ 1i50 ‘ ‘ 2000

*Eli Whitney; interchangeable parts

*Frederick W. Taylor; Standardized work& Time study

*Frank Gilbreth; Process charts, motion study

L illian Gibreth; idea of “eliminating waste”

*Ford System,1914; assembly lines, flow lines, Manufacturing strategy
*Toyota Production System,1950, Ford idea+ Takt time, J-1-T

 Lean Production System American,1980’s

*““the machine that changed the world”, 1990

» Lean Construction,1992, Koskela
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Pulling Pushing
Initiating the delivery Releasing materials,
of input based on the information, or
readiness of the directives possibly
process into which according to a plan but
they will enter for irrespectively of

transformation into whether or not the

outputs downstream process is
ready to process them

Push system schedules the release of work based on demand
Pull system authorizes the release of work based on system status
from Hopp and Spearman 1996 P.317

15
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Flow

= A term used to describe the throughput of an entire process (set
of activities)
= Seven flows towards the perfect execution of a work package

= Previous work _
= |Information

© Space = Materials
- Crew = External condition
- Equipment (koskela, 2000)

= Flow=Work flow (material, equipment, information) +Labor flow

Labor flow
einvolves the tracking and allocation of the
labor resource to various tasks and work

assignment
«The interaction of the crew with other crew

and other work
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Times

Cycle time
The time it takes a product to go from beginning to end of a production process

= |dle time

=  Waiting time

= Traveling time
= Takt time

The time in which a unit must be produced in order to match the rate of
customer demand

Available Time
Unit Demand

Takt Time =

e
&

17
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Paradigm Shift

Lean
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Lean principles

- Precisely specify value by specific product

- ldentify the value stream for each product

- Make value flow without interruptions

- Let the customers pull value from the producer

- Pursue perfection

4013.407 Building Construction Technology
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Waste

= Waste: Number of
defects, rework, number

of design errors and CORRECTION
omissions, number of Repair or
change orders, safety Rework

costs, excess
consumption of materials, WAITING

etc. (Koskela, 1992) Any non-work
. . time waiting for
=  Waste is anything that tools, supplies,

adds to the time and cost parts, etc.
of making a product but
does not add value to the PROCESSING

MOTION

Any wasted motion to
pick up parts or stack
parts. Also wasted
walking

OVERPRODUCTION

Producing more than
is needed before it is
needed

CONVEYANCE
Wasted effort to

transport
Doing more work materials, parts,
prOdUCt from Fhe . thang]s necessary I E T RY or finished gOOdS
customer’s point of view. NVENTO into or out of

Maintaining excess storage, or
inventor of raw between

Kentucky Center for Experiential

Education 1998 / Shingo 1989 goods

4013.407 Building Construction Technology
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IF Value Added?

Yes No

l

Value adding Non-Value-Adding
Activity that converts material Activity that takes time,
and/or information toward resource, space but does not
what is required by the add value

customer

IF Necessary?

Value can only be
defined by the
ultimate customer

Contributory activity Unproductive activity
Work elements that do not Those that are not necessary
. h . ;
(Womack and .Jones) directly add to output but such as being idle or doing

add generally required something that is unrelated to
and sometimes essential the operation being carried

in carrying out an out or that is in no necessary
operation to complete the operation
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The Last Planner System

4013.407 Building Construction Technology

27



The Last Planner System

= The Last Planner System

- The Last Planner production control system is a philosophy, rules
and procedures, and a set of tools that facilitate the
implementation of those procedures. The system has two
components: production unit control and work flow control

= Lookahead Process
» Purposes of Lookahead Process
o Shape work flow sequence and rate
o Match work flow and capacity
o Maintain a backlog of ready work
o Develop detailed plans for how work is to be done

28
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- A Traditional (Push) Planning System
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Drilling Down From
Strategic Scheduling
Into Production
Planning and Detailed
Work Assignments

Master Schedule
« Strategic Planning
 Project Milestones
 Logic

Phase Schedule

» More Detail

» Project Components
« Testing Logic

Six Week Lookahead

« Constraints Analysis » Resource Leveling
e “To Do” List = Weekly Updates

*Responsibility Identification

Adjusting the Plan Through
Measured Progress and
Lessons Learned

Weekly Work Plan

« Detail Work Assignments * Learning
» Decentralized Crew Planning
» Measurement of % Planned Complete (PPC)

= Immediate Make Ready Needs

- Slide Provided by OscarJ. Boldt Construction -

4013.407 Building Construction Technology
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The Last Planner System

= The Last Planner System Process

Work Structuring:

Design Master & Phase Schedules
Criteria
! LAST PLANNER SYSTEM:
Master the Lookahead Process
Work
. & Phase
Structuring schedule
LAST PLANNER SYSTEM:
v Weekly Work Planning Action to
. prevent
C t stat Selectlhng, & repetitive
urrent status sequencing, Lookahead errors
& forecasts sizing work we "
think can be done :
I
v v
Selecting,
Make work Workab sequencing,
Information —» ready.by orkabie & sizing work —> Weekly > Ll L
screening, Backlog we know Work Plans & Reasons
pulling, & FRS can be done
l A
Resources Production Completed
Work

4013.407 Building Construction Technology
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= Lookahead Process
- Engineering Lookahead Schedule

PROJECT: Pilot 5 WK LOOKAHEAD

20/97 |
WTTFSIMT WTTFEF S

1/13/97 Y
MTWTT FS MT

2/3/97
M T WTTFS

ACTIVITY

Scott's crew

"CUP" AHUs-10 CHW, 2 HW |X X X X X X X X X X X X X CHW delivers 1-8-97 thru
1-13 HWdelivers 1-20.

Punch, label & tag AHUs X X Mhaterials on site

Ron's crew

DISteam to Humidfier X X X Materials on site

DI Steam Blowdown X X Check maternal

DISteam Cond. to x X X X X X X X X X X Mat erial on site

coolers (13)

Charles' crew

200 deg HW 1-"H" X X X Matldelvery 1-8-97

200 deg HW 1-"B” 4 X X X X X X X Release matlfor 1-15-97

&1-"D"

lst flr 200 deg HW X X X X X X X X X Material on site. Need West

guides & anchors Wmng flr covered.

Richard's crew

2-"A" HW & CHW X X X X X Control valves for added
VAV coils

CHW m C-E-G tunnels X X X X X X X X X X X X X Need tumels pamnted &
release materials

Misc FCUs & cond. drains X X X X X X X X Take off & order materials

Jm "I "I &K 1st flr

Punch, label & tag X X X X X X X X Material on site

4013.407 Building Construction Technology
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The Last Planner System

= The Last Planner System Case (CCSR Project)
- CCSR Weekly Planning Cycle

Friday A.M. Friday Noon Mon A.M.
GC collects
information produces a JEFE :antd
needed to preliminary tsuks's u;l
produce the short |y shortinterval — o o
interval schedule; schedule & 3 weeks and
I| =.g.progresson gives to subs give gaé:k to
current week's and AE

plan, updated
delivery schedules
(rebar, responses
to RFls, etc),
changes in
objectives or
design

covers the construction tasks
required to achieve a schedule
milestone (e.g. slab-on-grade
by 2/28/97) and the design
and supplier tasks providing
needed information and
materials. The team develops
a detailed schedule for each
phase of the job at least 4
weeks before starting that
phase. The phase schedule

than hararmae tha camtral
inen becocmes the contral

schedule for short interval
scheduling each week.

4013.407 Building Construction Technology

* Subs status tasks for
these constraints:
contract, design,
submittals, matls,
prerequisite work,

tools & eqpt, space,
labor, other. A/E
statuses tasks by
specifying the
infermation or decision
needed.

*Both subs and A/E
are answering the
questicns: 1) If
constraints are in your
control, are you
confident they will be
removed in time? 2) If
caonstraints are not in
your contral, what help
do you reed from
others?

CCSR-Weekly Planning

Mon P.M.

GC revises
short
interval

schedule

>

Tu AM.

GC and subs meet
to: 1) status this
week's plan,
identify reasons for
failing to complete
planned tasks, and
agree on actions to
prevent repetition,
and 2) finalize the
lockahead
schedule

Guidelines: 1)
Schedule for next
week (Wed thru
Tu) only tasks that
have ne
constraints or have
only constraints
you know can be
removed in time. 2)
Schedule in the
2nd and 3rd weeks
only tasks you are
confident can be
made ready in
time. The goal is
100% plan
reliability for the

next three weeks.
vele

Tu P.M.

GC produces
and

distributes

» plan reliability
charts and
final short

interval

schedule

* The plan
reliability charts
measure how
well the team is
achieving its
goai of
scheduling
three weeks
ahead only
tasks that can
be completed,
end completing
all tasks
scheduled up
to three weeks
ahead. The
idea is that
productivity wii
ke higher when
schedules are
reliable.

Wed-Tu

All perform work
on the current
weekly work plan
and expedite
removal of
constrzints on
future weeks' work
plans

* GC reviews the
phase schedule
and master
schedule for
nesded
adjustment.

33



Value Stream Mapping
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Value Stream Mapping

= Value Stream Mapping Definitions

- Value Stream is the flow of all of the activity and value
added needed to fulfill a request. i.e. Order’s or Product’s
Path, all steps, from Beginning to End.

- Value Stream Mapping (VSM) are drawings that makes the
flow of material and information visible following a
product’s path from beginning to end.

- Current State Maps describes the process as it is today.

- Future State Maps describe the ideal state based on
applying lean principles.

F 91 = fo

a1 J|Z(Symbol) =
1

2 =AM 2= HYSE 2 0] (Work—-In—Procass. WIR)
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Value Stream Mapping

The Re-bar Fabrication and Assembly
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Batch & Queue Vs Flow
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Parade Game

= Parade Game

Type of Die Numbers on Faces
A 5,5,5,5/5,5
B 4,4,4,6,6,6
C 3,3,3,7,7,7
D 2,2,2,8,8,8
E 1,1,1,9,9,9

41
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