! . pi\‘,
R4z
BT i AR
TH‘FE? cRE

.i-l»:ﬁ’ﬁg‘:ﬂ:“
=y o4

Xih K a gl
I FERER

|
# 3 K 4 + I =
¢



wyw&«%&%
ﬁ_{ ﬁf%‘@rl

(95 % 7 M FHSTN)

IS R Y 2 O S R I R

TR () R )

C VOIREL G AR

C OIFlE & &R > RUNAL -

(ORI (BRI - UL :

(TR PR
PP SR (o SRR ARS8 FUTHER TR
T VR BT (R ALY FI O I R
PIRES - thagh -~ S E d»ﬁ%ﬁ‘dﬁi}[j vﬁﬁ—\pq;% LI = A
FK/H&*@I% SN 7 ﬂﬂig‘gjﬁiﬂ B (g;{jg\\ﬁwt [~V 5 ”WU g—?ﬁﬁ S |
RV R FH O S ISR S AR BT N A AIE] -

~3im

T Y W % A S 93325001

———t

Tu@ﬁ i B S B A

_.E(

R ¢ i % 2 #a

FHr oo _F 2 g ®E 3y Ao OFdZs mpd o
J T

FU MR 95 & 7 F]_25 F!

U 7 = T’y@f@[lﬁ'ﬂig‘:4 > 7% ﬁﬂ/ 1857 (A, (AR BT 15 587 3 RV 38 FR1E
RIS 8 0 B Hﬁ&%ﬁ L S RS
Fap Rﬁ$@§W4’FT“”? +oEm
http://thesis.lib.ncu. edu tw/paper.htm j B FG o

2. 1??&’@4]%1@?3 PETE K B AT G F PR YOV E (2 R b
RS Jfﬂ’TF[T ¥ ]J“Fl)

3ﬁ§§%§§?’&@i AT 1 SRR LA ()R

o, R B ATk B IR R
S B -

H—m



http://thesis.lib.ncu.edu.tw/paper.htm

&

W PR SR e fe R sl Y
F#c: 116 7
LYERIpen { e FERG - FHMLAY L
GEERE L ¥ hEEEE RS L
HEREP G

i ’?I‘“?fﬁ%“i fq‘;F’B‘ Ehe (T2 EAHE A G
sl AR i HEAG LR DL RBRFTHRLIHE T LY S
+¢ﬂm‘l$i*Wi%%i# Jp9xbﬁﬁﬁnmxﬁ‘vg%'uiyxﬁilﬁ%af%r\g
P 7 35609602 F fifte  EeniTERERLE o

-

%é%ilﬁ%ﬁ%k%ﬂ%%“*i?wmﬁw AR I S0 AREE R
ERCSE i R R L N B R LR el R

*

3 J
1‘1“

¥
Rl

Piﬁ@?kﬂﬁﬁfﬁﬁﬁﬁﬂﬁn%?ﬂ PEE T ARt 422 2 &k
ﬂé Ev it @8R R AT e R o gttt R R A FAIMAITE L R

7
“~

B AR B ECE AR MR S R A ] H 2 R A A i
I

i
\\3@5‘3

AR P AR T A R RE FEAEA Y R TR ML 4
B RAE TR T4 AR5 BRAE e Y A ABERIERSLR S
GEREFRL e Y E Y > DR A RS Rk SN R
GANAR I R RN B @R B A 2 RER TS HFHET
too B A i ol ] AR A2 sl T RS -

BAE A I S AR AT A 3



Application of Lean Construction Concept for
Supply-Chain Management of Steel Erection Projects

ABSTRACT

Lean Construction is an innovative way of project management, with the
objectives of expediting the delivery process, improving the cost effectiveness and
quality. This study applies the concept of lean construction and studies the supply
chain of steel erection projects. The objectives are to identify the non-value added
(waste) activities and to streamline the supply chain by reducing those wastes. The
scope of the analysis focuses on the time and cost perspectives of the supply chain.

Interviews with the major players in the steel erection supply chain, namely
designers, general contractors, specialty contractors, and fabricators, are conducted.
Seven control points (CP) are identified along the steel erection supply chain. They
are CP1: initiation of the chain after the general contractor wins the bid, CP2:
completion of shop drawings, CP3: placing orders after reviewing shop drawings,
CP4: fabrication of the steel components, CP5: delivery of steel components on site,
CP6: erection of steel components, and CP7: completion of the project. Six phases,
with each in between two consecutive control points, are then established. Depending
on different contracting formatting and organization of the projects, deferent
configurations for conducting each of the six phases are further identified. Time
duration and cost of the supply chain for different combinations of configurations in
each phases are calculated and analyzed. As a result the better combination of
configurations for the least time and/or cost of steel erection supply chain is obtained.
The proposed operation is further compared with the real word practices for its
feasibility. Findings and conclusions are reported.

Keyword: Supply chain management , Lean construction , Steel erection project ,

Value Stream Analysis (VSA)
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14



WLAE Y PR TUEeRE P8 FReFIA OHA1ALY
Sieat B K A e Al SR 0 KA AR 2 ERP B RS kA 8§ 7
P4 A~ fié_p%oii%ﬂié_&igl Eegk @ P2 A k2 W BEFA G Dk
PRl PR~ dcE ~ SfRE g fefet Bobsv A & kY ha #RE
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-~ A# ) Adprcd (Improvement) o #c % R TPS ek # > # i § #c
%ﬂéT%oﬁjﬁﬂgﬁkéﬁi%ﬁ@ﬁﬁﬂw%ﬁo* LK AL
FE L ARI RIS L R s ) f— AR TPS Fi
AR e B 1 PR cp A L B2 R Y 4 B
“f o i 4§ #c L (Continuous Improvement) &£ F 4 W% ik 7 ML 8 - v £4p
PR et L R R A ALY R 3R 3 SlEeh

BB A et e~ BH L D 3 KB Ry 4 L RE e
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= B

1. 1ie(&iF)=FE+2%

2. TE=DIFFE+ B E

3. ¥ FE=Fn e Ad HENTES J RS
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<~ Tat- (1996) T4 4= 2 273 % 0458 > Womack & Jones 4 3
oy
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I, % A eeam@f ¢ FAE S EL a0 R el e (T o
2. EFIZASRY 2 BAGERFAE LT L Pl o
3. el A B EUFE R R DD K s -

2.2.2 @2 AOFEMEE

HEAALEEY PRSALEEFJEDE S L FATRT AF EH SR
B2 BT R AT G Reb %o 5 AL BEMIB 2 FApI L p5 @
B o PRI TR G E R &R T 0 UL R

T s o] 2-5 40 o M 2 A FIRAMEER R FpACT

1. £ wEtd g

MBS F P R AAcg e AT EREFE G R KL -
FAel ReNFE2Z T~ T - F1 ko w2 ARRHA- BHS FF
(Kanban)eh3j5% o Frd G4 BET f o 19 g femit L (F 07558 2 1 Bl
AR BER L) 2 A hE T I A1 FIE S HH o RE AREDS At
THOR (Y F - 1 B R T L BEEH S URERDERET ) d v RY

RAACARY AP EEART T LS LB AT Af L nE s AN DK
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3. MFrea 172 (Teamwork)

~
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PRI ARLIIEY 2 WERGE Y aAGL o L TR DL fRE 28 AT

K es i enied o & e HBFORPT G R 2ERARES KPS 0 LR
BEBOM GRS cBFEFERA- & a0 B R RBEBEN E W
FAR1 T FREIFRAGVEEFT c BREA R 1 TR T BN

GRER R ML Tk hd BIAG T - BED DT E L A
RN L S kAR S RN ) SR RS SR o s T

F2 AR ABG o - BATRBET R ORI

4, #7131 #2(Concurrent Engineering)

BA ARG EEDRE o B K  FHRY 2 EXP REFRER
EA K e hoci RIER Renm TR 201 10d S 0 Ap M SIE P ) e
AN 3/ 20 NN - A B3 = I 7 o A I RSB PR o | 2= -t A I i el

PR B R o RIFRF DT R LRI E > v BAERAFRIEP R F o
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B K A 15 M 48 SIS T

A EE
it

0 Sy

o0 % B

At
I Aot

Hr R
kg

B 2-5 #i2 AR sm [#4,2003]

18

o B e



2.3 Hgye
2.3.1 TFVR#%ZA L

Koslela (2000) #-# A& ¢3¢ 4 §f # A& (Lean Manufacturing) == iz & *

wyafer 22 TRV =24 »

fa“r’ﬁ sufF i§ § 2& (Lean Construction) T

5 # 3% (Transformation) : 2 £ 20 5 - K F 1 T RIF » @ik 5 4 72 A2

Bt o AL SR LR - B g ek d 2 AL oF 3 AR

#2(Flow) A% - BITEF2 A5 > (TEH T2 2 BEgigpd T8 6
BEFLRG O MFECEFARF LA oV S HE(alue)  RAEETBL IR R
AR ER o d & 2-1-2-2977  FERP TRV G AL A~ F
Bt g g ftgud s n TRV ZRaH R 80k R mat 2
o

#2-1 TFV 2 272% % [Koskela,2000]
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#2-2 MUy dng xgm2 ot [Koskela,2000]
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Value

N

Value management [ contracts managemen
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Transformations

Bl2-6 g1set = fFf g = [Sven Bertelsen & Lauri Koskela,2002]
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Lee et al. (1999) #-¥E1 g7 ¥ AR AR VA LT AMfE 1 Y
K2t (delay time) ~ & = A (quality cost) ~ % 2 & 4 (lack of safety) ~ &
(rework) "L BHT R RS -F P F OF R AR K 2 A A4 ME o Garas
et al. (2001) #-1F iE e 37 Fp =3 4 ,T»Kgﬁrw Py 2 ten

A

2. MAERE e pERVE CEAL A BFORIL - BFOHE - Wik

ke~ iR 55}?:{% °

#3195 Bossink & Brou wers (1996) e#= 7 3R 2 Bgom » &t & FiE FHlan
AR RIVE YT 9% FAE E Y 1~10%.'rfﬂ?i%ﬁﬂ“’i"\’»‘3ﬁni‘2§“‘$i§
i o ¥ d {5 BE2030%  FREGIF ¢ 77 S RAF 2HEITER
TR PRGN F oS LR > 195 Alancon (1995) ~ Alwi (1995) -
Koskel (1993) ~ Robinson (1991) ~ Leet all (1999) % Phang & Hui (1999) %
AT I 2 2L R EERE T G 35~60% 0L F Fifte B RITE R
Boo bt RARE FIRFSFEIR S BT 30~50% °

Bossink & Brouwers (1996) ™ Fikhik » 2 & 4 A F chpFris g & 1 f2 4 =
T B R ARD BT MRS IR R R B o
i Gul Polat & Glenn Ballard (2004) ¢h+ B H F2 ¥R 4484 » i@ F #4102

¥ 8 FEPERILY A & R FlheT £ 23 4 o
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2.3.3 FHRELHPF

Gul Polat & Glenn Ballard (2004) 134zid = X% vk Flik I f§ g2 5

pErree g 2 B H a1 EeniR BN o dod 2-4 Hpow o
% 2-4 H @ FE B [Gul Polat & Glenn Ballard,2004]
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The Last Planner System
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HEFwa

H.Glenn Ballard (2000) #& ' The Last Planner System & i&#-4f i ¢ &
2 73 o B Last Planner en& & 2 7 MApkd 1 (Feh- BA NI B 7
MAARFIs ER A AEAEI A AL B E2 BRI IFETAREA AR
BB R KR e 2 ke T

FROJECT
OBRJECTIVES

PLANNING THE
WORK

EXECUTING THE
PLAN

B] 2-8 A Traditional(Push) Planning System
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OBJECTIVE

PLANNING THE

INFORMATION WORK

LAST PLANNER
PROCESS

PRODUCTION

Bl 2-9 The Last Planner System
d B 2-97 5 The Last Planner System 343 Tcany~"will,
sTwill ) SR & T 2 FEL > 2 FB T2 Agmm > TR T AR
1 FER R RS AR FRAESGET LE:T%{ Pull(#£):%2 & -

7

B R Bt 1T B P R Aot 1R P R e £ R

Lookahead Process (& k425 312)» H 31 & x5 5

I, feliEifg s i1 T B4 2 # 5 -

Teany R A S TEY URIEE LD G FH ABS 0 FHEF AT

BF 5 E 0 A Aeie T Ok EFRlIE ﬁ’i‘f fe & o
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WA T LAY AN PR 251 2 2-5-20
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Lo mwp(JIT) ~ 5 f &R IFZ7E 3 5% o
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% 2-5-2
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Alancon,Alwi ,Koskel,

Robinson,Leet
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