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What is “Lean”?What is “Lean”?What is Lean ?What is Lean ?
The Lean Idea

M t i t f i tMeet requirements of a unique customer
Deliver it instantly
Maintain no inventoryMaintain 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 customermaximizing value to the customer

Customer Product 
Order ShipmentWaste
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Time (shorter)



What is “Lean Construction”?What is “Lean Construction”?What is Lean Construction ?What is Lean Construction ?

L  C iLean Construction
Greg Has a clear set of objectives for the delivery process
Howell and 
Glenn 
Ballard

Is aimed at maximizing performance for the customer at 
the project level
Designs concurrently product and processDesigns concurrently product and process 
Applies production control throughout the life of the 
project

Womack & 
Jones
1996

LEAN construction is a way of creating wealth and 
eliminating waste across the industry

1996
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History of LeanHistory of LeanHistory of LeanHistory of Lean

KoskelaKoskela,
1992 Lean Con.

Time 

2000195019001850

Toyota Production
System
Ohno, 1950

Ford System
Ford,1914 Lean Mau.

Lean 
manufactu
ring

Interchan
geable 
parts

Time 
study
Process 
chart
waste

2000195019001850

•Eli Whitney; interchangeable partsy; g p
•Frederick W. Taylor; Standardized work& Time study
•Frank Gilbreth; Process charts, motion study
•Lillian Gibreth; idea of “eliminating waste”
•Ford System,1914; assembly lines, flow lines, Manufacturing strategy
•Toyota Production System,1950, Ford idea+ Takt time, J-I-T
• Lean Production System American,1980’s

4013.407 Building Construction Technology
6

•“the machine that changed the world”, 1990
• Lean Construction,1992, Koskela



린린 건설건설 기술개발기술개발 현황현황린린 건설건설 기술개발기술개발 현황현황

국외 린 건설 기술 현황
린 건설 연구개발/

북유럽 중심으로 각국의
린 건설 기술 개발 및
적용 활발

영국 미국

산업 효율 제고 도구로

린 건설 활용

북유럽

구개 /

실무적용/기술보급 선도

국내 린 건설 기술 현황

개념 입 기

린

건
설

영국 미국

학술적/이론적

연구활동 활발

북유럽

개념 도입 초기

향후 전망

인
프
라

수
준

일본

린 건설의 기반인향후 전망

초기에 집중 투자 필요

요소기술 확보 및 인프라

준

한국

린 건설의 기반인

TPS 종주국

구축 병행

세계적 수준 달성 가능성
높음

한국

린 건설 개념도입 초기

요소기술 확보 집중투자

및 인프라 구축 병행 필요
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높음
린 건설 요소기술 수준



FlowFlow
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CoordinationCoordination
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PullPullPushPush
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The War on Drugs The War on Drugs 



DecentralizationDecentralization CentralizationCentralization
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Paradigm Shift
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DefinitionDefinitionDefinitionDefinition
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Pull VS PushPull VS PushPull VS PushPull VS Push

Pulling PushingPulling
Initiating the delivery 
of input based on the 
readiness of the 
process into which 

Pushing
Releasing materials, 
information, or 
directives possibly 
according to a plan but process into which 

they will enter for 
transformation into 
outputs

according to a plan but 
irrespectively of 
whether or not the 
downstream process is 
ready to process themready 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
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FlowFlow
A term used to describe the throughput of an entire process (set 
of activities)of activities)
Seven flows towards the perfect execution of a work package

Previous work 
▫ InformationSpace

Crew

Equipment (koskela, 2000)

▫ Information
▫ Materials
▫ External condition

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

Work flow
•The movement of information and 
materials through a network of production 

Labor flow
•involves the tracking and allocation of the materials through a network of production 

units, each of which processes them 
before releasing to those downstream. 
•The movement of materials, information, 
and equipment through a system
( W k d J  1996)

labor resource to various tasks and work 
assignment
•The interaction of the crew with other crew 
and other work

4013.407 Building Construction Technology
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( Womack and Jones, 1996)



TimesTimesTimesTimes

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

Idle time 
Waiting timeWaiting time
Traveling time
Takt time
The time in which a unit must be produced in order to match the rate of  
customer demand
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Paradigm ShiftParadigm Shift
ContentsContents Tradition/CurrentTradition/Current LeanLean

PlanningPlanning KnowingKnowing LearningLearning

UncertaintyUncertainty ExternalExternal InternalInternal

ControlControl TrackingTracking SteeringSteering

CoordinationCoordination Following OrdersFollowing Orders Making and Keeping CommitmentsMaking and Keeping Commitments

G l f S i iG l f S i i dd Reduce Variation Reduce Variation Goal of SupervisionGoal of Supervision Point SpeedPoint Speed Reduce Variation Reduce Variation 
Increase system throughputIncrease system throughput

OptimizationOptimization A specific activityA specific activity The entire projectThe entire project

“Pull”“Pull” LPSLPS
Schedule ViewpointSchedule Viewpoint “Push”“Push”--CPMCPM

Required start dates for activitiesRequired start dates for activities

“Pull”“Pull”--LPSLPS
When its completion is required When its completion is required 

by a successor activityby a successor activity

Production SystemProduction System Conversion ProductionConversion Production Flow ProductionFlow ProductionProduction SystemProduction System Conversion ProductionConversion Production Flow ProductionFlow Production

Production ProcessProduction Process SpeedSpeed
Measured by productivityMeasured by productivity

ReliabilityReliability
Measured by cycle time, Measured by cycle time, 

defection rate  variation and PPC ratedefection rate  variation and PPC rate

4013.407 Building Construction Technology
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y p yy p y defection rate, variation and PPC ratedefection rate, variation and PPC rate

CustomerCustomer Successor process workersSuccessor process workers Owner or final consumerOwner or final consumer



린린 개념개념 타산업타산업 적용적용 효과효과린린 개념개념 타산업타산업 적용적용 효과효과

일반적으로 도요타 생산방식(Toyota Production System) , 린 생산방식

(Lean Production System) 도요타주의(Toyotism) 등으로 불리우는 일부(Lean Production System), 도요타주의(Toyotism) 등으로 불리우는 일부

일본 자동차메이커의 생산시스템은 수십 년에 걸쳐 서서히 구축되어 온 진

화의 결과이며 1990년 초까지 국제경쟁력의 배경이 되었다. 결국 일본 자

동차산업의 경쟁력은 '린 생산방식’이라는 생산·구매·개발 등의 총체적 시스

템의 강점으로 지적할 수 있다.

( )(‘The Machine That Changed The World’, 1990)

현재 미국 내 일본산 자동차 점유율은 30%를 넘어섰으며,그 중 도요타가

12%대의 점유율로 전세계 시장점유율 목표인 10%획득치를 세계최대시12%대의 점유율로 전세계 시장점유율 목표인 10%획득치를 세계최대시

장에서 넘어 섰다. 다음은 도요타 자동차의 세계시장 점유율의 추이이다.

• 1948년 : 0.6%

• 1970년 : 18%

• 1980년 : 28%

• 1990년 : 28%
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• 1990년 : 28%

• 2000년 : 18%    (자국 내 생산 기준: 해외생산 별도)



린린 건설건설 적용적용 사례사례 효과효과린린 건설건설 적용적용 사례사례 과과

미국의 Productivity Inc.
84%의 작업낭비요소의 제거
65%의 Lead Time 감소
41%의 품질 향상
67%의 생산성 향상

미국의 Boldt 건설회사
약 20%의 공기향상
공사금액 $14million(168억원)의 교도소공사에서 4개월의 공기단축, 22% 
공사비 감소공사비 감소
공사금액 $12million(144억원)의 대학부설빌딩 공사에서 6개월의 공기 단축, 
20%의 공사비 감소
콘크리트 공사의 경우 25%의 생산성 향상

미국의 Linbeck 건설회사
일반 프로젝트 완료 확률은 40%이나, 린 건설 적용 프로젝트의 완료 확률은
80~90% 임80~90% 임
평균 10~30%의 공사비와 공기단축

덴마크 건설대기업 MT Højgaard사

4013.407 Building Construction Technology
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건설공사의 리스크가 기존 대비 1/3 줄어듦.



Table of ContentsTable of Contents

Wh  i  “L ”?Wh  i  “L ”? 1

Table of ContentsTable of Contents

What is “Lean”?What is “Lean”?

Improvement byImprovement by Lean Lean 

1

2 Improvement byImprovement by Lean Lean 2

3L  P i i lL  P i i l 3

4

Lean PrinciplesLean Principles

1. The Last Planner System 1. The Last Planner System 

Tools for Lean Tools for Lean 4

2. Value Stream Mapping2. Value Stream Mapping
Application Examples 5
1.1.Parade GameParade Game

4013.407 Building Construction Technology
22

2.2.Precasting and Installation Precasting and Installation 
of Pile Foundationsof Pile Foundations



Lean principlesLean principles

Precisely specify value by specific product 

p pp p

Precisely specify value by specific product 

Identify the value stream for each product y p

Make value flow without interruptions 

Let the customers pull value from the producer

Pursue perfection
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WasteWaste
Waste: Number of 
defects, rework, number 

CORRECTION MOTION

Repair or 

Rework

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

defects, rework, number 
of design errors and 
omissions, number of 
change orders  safety 

OVERPRODUCTION
WAITING

parts. Also wasted 
walking

Any non work 

change orders, safety 
costs, excess 
consumption of materials, 
etc     (Koskela   1992)

Types of 
Waste

Any non-work 
time waiting for 
tools, supplies, 
parts, etc.

Producing more than 
is needed before it is 
needed

etc.    (Koskela,  1992)
Waste is anything that 
adds to the time and cost 

PROCESSING
CONVEYANCE

Doing more work 
th  i  

Wasted effort to 
transport 
materials, parts, 
or finished goods 

of making a product but 
does not add value to the 
product from the 

INVENTORYthan is necessary

Maintaining excess 
inventor of raw 
material, parts in 

or finished goods 
into or out of 
storage, or 
between 
processes

K t k  C t  f  E i ti l 

product from the 
customer’s point of view.

4013.407 Building Construction Technology
24

, p
process, or finished 
goods

Kentucky Center for Experiential 
Education 1998 / Shingo 1989



ValueValueValueValue
IF Value Added?

Yes No

Value adding
Activity that converts material 

and/or information toward 
what is required by the 

customer

Non-Value-Adding
Activity that takes time, 

resource, space but does not 
add value

Waste

customer

IF Necessary?
V l   l  b  

Contributory activity Unproductive activity

NoYes
Value can only be 
defined by the 
ultimate customer

Contributory activity
Work elements that do not 
directly add to output but 

add generally required 
and sometimes essential 

Unproductive activity
Those that are not necessary 
such as being idle or doing 

something that is unrelated to 
the operation being carried 

(Womack and Jones)

4013.407 Building Construction Technology
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in carrying out an 
operation

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

Th  L t Pl  d ti  t l t  i   hil h  l  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

Sh  k fl   d tShape work flow sequence and rate
Match work flow and capacity
Maintain a backlog of ready workMaintain a backlog of ready work
Develop detailed plans for how work is to be done
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28



- A Traditional (Push) Planning System - The last Planner (Pull) System

작업 수행 능력, 
재고, 작업

진행도 고려
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Master Schedule

Drilling Down From 
Strategic Scheduling 
Into Production 

Adjusting the Plan Through 
Measured Progress and Phase Schedule

• Strategic Planning 
• Project Milestones
• Logic

Into Production 
Planning and Detailed 
Work Assignments

Measured Progress and 
Lessons Learned• More Detail

• Project Components
• Testing Logic

Si  W k L k h dSix Week Lookahead
• Constraints Analysis
• “To Do” List 
•Responsibility Identification

▪ Resource Leveling
▪ Weekly Updates

Weekly Work Plan
• Detail Work Assignments 
• Decentralized Crew  Planning 
• Measurement of % Planned Complete (PPC)

▪ Learning
▪ Immediate Make Ready Needs
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- Slide Provided by OscarJ. Boldt Construction -

Measurement of % Planned Complete (PPC)



The Last Planner SystemThe Last Planner SystemThe Last Planner SystemThe Last Planner System
The Last Planner System Process

Design
Criteria

Work Structuring:
Master & Phase Schedules

Master 
& Phase 
Schedule

Work
Structuring

LAST PLANNER SYSTEM: 
the Lookahead Process

LAST PLANNER SYSTEM: 

Selecting, 
sequencing, &
sizing work we

hi k  b  d

Current status
& forecasts Lookahead 

Action to 
prevent
repetitive
errors

LAST PLANNER SYSTEM: 
Weekly Work Planning

think can be done

Make work 
ready by I f ti

Selecting,
sequencing, 
& i i  k

Workable Weekly Chart PPC ready by 
screening, 

pulling, & FRS

Information & sizing work
we know 

can be done

Backlog
Weekly 

Work Plans
Chart PPC 
& Reasons
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ProductionResources Completed
Work 



Lookahead Process
Engineering Lookahead ScheduleEngineering Lookahead Schedule
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The Last Planner SystemThe Last Planner SystemThe Last Planner SystemThe Last Planner System
The Last Planner System Case (CCSR Project)

CCSR Weekly Planning CycleCCSR Weekly Planning Cycle
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Value Stream MappingValue Stream MappingValue Stream MappingValue Stream Mapping

4013.407 Building Construction Technology
34



Value Stream MappingValue Stream MappingValue Stream MappingValue Stream Mapping
Value Stream Mapping Definitions

V l  St i  th  fl  f ll f th  ti it  d l  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.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.
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Value Stream MappingValue Stream MappingValue Stream MappingValue Stream Mapping
The Re-bar Fabrication and Assembly
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Value Stream MappingValue Stream MappingValue Stream MappingValue Stream Mapping
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Parade GameParade GameParade GameParade Game
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Batch & Queue Vs FlowBatch & Queue Vs FlowBatch & Queue Vs FlowBatch & Queue Vs Flow

Q Q Q
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Parade GameParade GameParade GameParade Game
Parade Game

Input Buffer 
AB

Buffer 
BC

Buffer 
CD

Buffer 
DE

CompleteSub A Sub B Sub C Sub D Sub E

5 4 6 3 1

AB BC CD DE

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
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Parade GameParade GameParade GameParade Game
Simulation Iterations
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