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Abstract

Taiwan High Speed Rail Construction (THSRC) is a mega-project of civil
engineering which affected whole Taiwan significantly. And the THSCR project
has a characteristic of linear scheduling. To control the construction timetable of
these major projects, we can approach it by some basic scheduling methods. But
from the literature review, these basic methods are not perfect in some aspects.

Though these two requirements are indispensible and urgent: to take good
control of timetable and to make the conclusion of planning can be employed
through all lifetime of construction, we introduced the Time-Chainage Diagram to
accomplish these requirements by comparison in this research.

The purposes of this research are trying to introduce a new scheduling outcome,
develop its background theory and set up the operation steps in detail.

In this research, we combined Critical Path Method and Line of Balance to
develop a scheduling model — LBCPM in recommendations of literature review.
And we certificated the model by real data in planning phase of THSRC. We
believe the scheduling outcome : Time-Chainage Diagram can offer a reference in
the planning phase to the owners in the world through our model : LBCPM.

We believe this research can offer both construction information to the
mega-project owner in the world: integral concept of critical path and perfect
control of timetable. And though our research, it always a perfect master-plan

could be programmed.

Key Words: THSRC -~ Time-Chainage Diagram ~ project scheduling ~ linear

scheduling ~ flexibility
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5. Kallantzis, Soldatos, & Lambropoulos (2007) # 7 ¢ 4p ) » U R AR 4450
AT D & A RG] o AR RO R SRR B - B A
ERAEE > Ra o7 BT RO F Y SR 2 AR
F7O Bt AP AR R REARME Gl MRl W o % Re &L

B jEE B ap ? Z iE% ,ﬁ 4 ﬁ; .

%

e

BT B AP RT - S g 6 B R 2k (CPM) 2 E
st (LOB) S & + $4AL4 3% + Wgimeny i+ 16 5 10 % (dd B iofh 71 o2

e 4T e
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23 AP EHmIF

F_&

b g R T}’E,'(ff\é)’%‘}“@fﬁ:&—;}z%ﬁii AR A R A T v)gkm;}ﬁ
5o A g on® § 2 2% 1 R%E ) #I & J2i2 (Critical Path Method, CPM)
1 & T gEsE (Line of Balance, LOB) » & & #-2if & f572 2 T s chdh 3% 0

ZORak B Y T fRZ g RN — FEARRE R R AR D % 0o

P

EHET BT
2.3.1 & 5%

% 1957 & £ @4+ =0 (DuPont) = @ 2 F 32— BV H 1 > HH miza %2

TP ARG RN TR A P AFRERDE R I PR IR T

1. %% R & XB&
2. BEHERBLE R IR IER
. R AFREBIE MR AN FTEFFM LR

TREEAIY R A ITORIE > E UG RRETEIN FE R T
WIS I E R A2 S T (FEe 4, 2008) 07 r AR S R & B
EPEGL I AT 2 B R 1 JE BT S 5 B 2. & j©(Critical Path) > & #-1 42
Lk EREEREY TR T 2 2R ¥ B (Sherikant, 2006)

M R ﬂ}q‘%% Xeh1 FEIE AR RO e 1R
B tendahk &7 > d LIE AP E AR T SR RN B
Rk A" 019 TH 2-3 i PDM f B FE- &g fi P nBlT ol

(Project Management Institute, 2004) :
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C —» D » E
Begin —»| H » F » G » End
I > )
K » L
12 Activities 23 Logic Dependencies
Bl 2-3 &£ /%;2 PDM f§ B (Project Management Institute, 2004)
&z mﬁ&f (Sherikant, 2006) :
1. Pl el & B m:
Ko er B gfpd AP e @R LR35 1B H1 154 > a il
AIF 4TI AT~ 1[3%)5}?\'—‘ » J Al (BRI frs B 1 PR AT
}?% £ :-ﬁ?ﬁ;% Kk o
2. AT A 1IEHVES
B2 e T A kE s - % 134
SR M A AR SRR ARG * o
3. Fhxm
B BAEANAI TR M R T kR B M TR
EiEBon RSPk RISk AT 1IE(AON) @ {8 k3
SRAVEF LA LRGP R BAK AT LI o
4, BFLrimaRIFERER
FAARAPFRERDREIL LG M GSHROE P8 E2
iRz IERF ke eon 852 (CPM)E 2 ¥ g1 78 % pF
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R en®R >R gl - BRHAPIFZIER -

1 &5 s .
AR

A BT S TR A AR AT RIS B

E PR R T 0

GRJTE LI N APEE U FRERE R R

Ul o d B E VI FHEREFTPREL R

PERF L E Bonf B 4a(LS) ~ Btz 2 (LF)PE Y o 2

#, 2006):

a. ik

ES . = M.(JX(ESXJ +Dxf)
EF,, =ES,;,+D,

1

25

£33

B A1 T8 S BLE 4N B % Bots 2
FEEBIFNES Bhprl 2 B 5 R AR 3
iy

Bt B fien o & BRI 4 H BE

ERLIE R E A E BB R A

LS, =LF,+D,
LF, =Max(LF,, +D,. )

Fl* P FERT ED] - B E o R

B 2-4 &£ 5 B — 12 ADM 3 b

AT

BT (5

g{v;!ié:, ) %’%‘J‘j
BN de

B FFRE

E e

—;:_.‘:{L 4 ?%\»7‘]"&\7—[

| (&= 2, 2006)) :

ES

Activity |

Duration |
EF

Activity |

h 4

LS

LF

Activity |

A

¥y

-

Duration |

Duration |

Time avaliable

Y

B 2-4 & js235 F— 2 ADM 3 & (< #, 2006)
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6. FORBRFRIATE T HE TR RAT
'jﬁ,f‘% Binie 78 > & jﬁ%ﬁéliﬁﬁ?‘?‘%;{ﬁfﬁﬁg’rﬁ

B FTOF A L ATRERD VT A € L IATOR T
HE2 3 L5 Z R P4 » 3760130 o
£ /2% (CPM) 241

CRGTE AR A RHEHWRY LY R A TSR] Pk kT
(F= #,2006) » Fl@m " j=E chfe * £ F) A FE L ALH] 0 A0 AR 7
FEAALRE ik k0 R R B LB RS i O e B (R R,

2001) > 4e @ % & T s (LOB) % o

2.3.2 T sk

EELEE AR SIS ERE § RN L Iy A
7 &
BeFhtEAYREFRT I LR ST FHEA S DRER LA

For n® ik R g W A R (BR2 1, 2006) 0 B AR FlaeT
1. MEEZLZ6N>  HEREIAIPZHE- > SR FEFLL
Bz ) > MBS A BB T 1 RG] FUH A4t
FERAFIAFZAFRBEM G A Z AT RAM T AT LG
FH A2 288 SR FEE AT REE 2 SR o d
EERBF - A FENT R nFTEE AFITRFEE > F)A T R
RPN F R FARE P ARRE]” (FR2 #, 2006) o
2. "EEZEHFEHLEZTEMSCTRIE>ENAFIRE ARG

v A ERRRIAFERLA RIS 2 FTRE~EF PR

(724, 2006) > @ FERIAALE X 1THFN L FRFEFHE L 1IE S
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197 2 TR

3. MRLZEWANFEF O R BIETERLI RSB 2 Fla g
AP ERETET TR R TER R B (R,
2006) -

4, “BEEAB AR EEP AT L FEF AP XS BIER 5> feE
F I L 1 3F chh 5 BB FE 7 ((Hons), 2009) » + & i A 454 2 4p
BATEN 2 R IrEE ARG v o

5, dNERBEiP AL LR BEMG 2 PREEHE
BV R RGeS I FE A Y OR TR o R R
Fn o b RAGE B F ('R A & K e AL R AR A 47 £ 27 ((Hons),

2009) -

Henry Laurence Gantt & — i {41 f2fF 2 & JLAAR > is *> 1910 & p5p”
TNF-BHFROFEEG > 2 84en T #F AT T R LA
PAgchd £ F B 0T grss > 24 Wleh- fEae ® ((Hons), 2009) © & 4
FRIEI- BRELIELE BT RREBIGIEP LB REFP ezl o>

TR ALY EE L RRELRY L - BREBDOEIELZE > gD
- AR REDRATRIZ A RS SWARR Y A Al A3 A
1931 & 4213 ene? @ (Hoover) « 3512 2 1956 & 42318 % R § 1 S FL 4 o

d A BAFE RO RY S ZE A Er N EGRITE L B RER

Bl PN A AT O AR gL 0 p 1970 & 1 keF S AT RG] L 2 1
FHEE Dk a L s g e (Linear Scheduling Techniques) 3 %
# > 2 ¢ Tgrami: (Line of balance method ) # 4F w4 ¥t4p e (FE£ £ 47143
1 A4z £ 2 (Sherikant, 2006) -

T TR GE AR 1940 & % > d £ B Goodyear o & ATEE O o A2 L §_#
WA FERE L AAITH O LR P AR E UGS Fd AARIGE
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Foom s 1950 E AR 5 E A EFERY L EAFHILE £
Mend R o 5 d At R NR A A GIRF R DT > Fa &

B 0 2 P 1980 £ {5 #p & B 74E K A& (National Building Agency) - #-

Heza g B * g4 ifeand 24 4 R ERHFH B 127
% PAzeip B A7 5 (Sherikant, 2006) - 17 # % ¥ & SEEE T F e e B

THRRUE P M PEA 0 @ 5T RS chie s B B ol R A
BT FA G RN AR s A P REERTEHE -

ol AP G 2 etk 2 o TIL0S(2010) et f ¥ “hdp o) 2 TCD %) £
Linear-Scheduling Method » %@ < # (2006) # % # + 3 /i % » 7 & (XP &
i F L ROt o o i‘“{d T AR v s B Bk engrengt
A2 R Ak i (2006) A7 ¢ AT e k> By 2k
“r3k T TCD 2.4 &5 7 b eh o fghe 5 (2006) 72 4247 4 J ey 5%
HT fgras i ke > AR 2 B B AP b G wr fy
B MERBRA R A E LG LB g 4345 Cooke & Williams
(2004) % ¥ =iy it > TCD % 4 8 % £ 1990 & 1% #3525 A kif %5 1 23
P REF ARE AR F N RDORA A E S N T g
Pe s eandah 2 £0 > gk i (2006) Gw=y 2w o TCD R p
B g R oA R (S ;’v’ﬁpﬁ,@@;ﬁ%r‘t HEATE > Fla BENPEATY

(S eIl 3 2311 2 S5 R o

T s e F R
DT S - A A ARTEY g2 B Wi s AL L
ABRAFEEBEEAE PR UREERK 2 2L F" ((Hons), 2009) -
TS T HERZ IR T UTRLS GATE AR AT AT R,
Wie g B =IN"  (FR* f, 2006) -
T HTARE B R A E T 2 N e 24 TR 2-5 TR RN - 5 R
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(FAKR: 2EF A FRE) %7 Fmd AR 5ht i R fod 2

B a i MOAFINALE51m4 A5 LIV UBLIRL LT
BokiAF1ERBO ) AR L1RFELRADE AREITAT LT
?ﬁf‘s’ﬂ°E%ﬂii%ﬁﬂiiﬁiﬁiiﬁfﬂjé%?ﬁ;’?# gAML BHE IR

ZRBR G a R ERABH IR I FENE G FAENG FERELE N
- BHETRY AT AAFREFE ITL FEALT AL Bp ik

;}7%\ o

House Construction

4 /
3
={i—Foundation
S 3 =¢—Brickwork
3,
a Roll Construction
=>é=|nternal Works
1
0 M : / : .
0 5 10 15 20

weeks

B 2-5 T sz Mo — % B

24 F B 25 THTAUE BRI — 5 BaEsd G b T RS AT E 2 £ AR
FAeT L EA O RENPFF R 2AAPER T AT RS KT
Fmz BEFAIBRE AN P F LI AP LTENT
ERMEDERT > - B g HE AN PR RIES 2 A2 B

o ABHBugEE s A0

=
=
[
#
il
It
(7%
w
=
&=
"
! -—
=

ST o
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A HERERE R RS AR Y EA LA LR 525 F

\\\?{r

B 2-6 4 £ Hl% & X g Ay T rsE PRI S G 2
Vs BEEn G XS EH R B E (AL S AP B AR

i) 12 Project 2007 £ %) :

lizEd 1H

zEi tRIf LATE G AALE ARTE [TR%E [T-AlIA

B [ 613 | 6@ | 6@ | I | A1 [ 6 | W5 [ 61 | 8B | 05 | 6% | 6% | 55 | G17 | O3 | 0% [ 108 [ 0AD I0A7 | I0GA D061 | 117 [ 1004

 House 1 ! N IHH e ]

|

L Foundation 10T
. BrickWork BIfEH
4 Roof Construction| 15 ZffH
; Internal Work DIfEH
7

8

g

~ House 2 0 1fH
Foundation 10IfFH
Brick Work BIfeH
Roof Construction| 15 ZfFH
Internal Work DI
~ House 3 01t
Foundation 10Z1ER
Brick Work LI
Roof Construction| 15 ZfFH
Internal Work DIfEA
* House 4 01l
Foundation 10IfFH
BrickWork BIIEH
Roof Construction| 13 Z{FE
2 Internal Work DIfEH

=

= e B = N s == I =t =c =

=

Fl 26 H # B8 & T grams 5

2,

TS REESF o AT IR BAT N A 142 IE eh

Ft
RIS BRI Z PR e o KA U R frE b B a3 o APE

L R R LR TR R H TR R
Boos vt BRG TR Y chr Sy o e A 4rg 2 L DAt gl
Pk PR RPN AL FTANT BB B FHOEEY
*EBRHEL o

BARAL o S e TP AR AN R0 P A — AR B Ok B4R 30 4 )

FH @ - @ agpfr S 2 (Io R T R FendL B TB g g

bo

Lo RE PSR R RIS LR KB R At o PR —
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M GEIER T - BREOPR—F L X TR LA NF R B
B —FrAehd hBac BT ehs A E o A e A H R RS AR
Bl=r7 it sgene " (TiLoS, 2010)p B — Az bl (2 BIf 7 i § echi & &
M1 AR 0 FRadR T U E TR r 50 B ST B TR

FRERE LR G g ELip S A E s T E ;;L*{ﬁv:tzhgi;rf&% % ke & 1Y

X

e

2RBIEE - - P RMR SR @ FBEREE R

» Pﬁfﬁﬂbﬁ L 'L“;‘@Hbl_ f:-%—i ﬁﬁﬁﬁﬁtﬁ BT * o

2 st cnip gk ;

RERATZEACANEZTI BT LI EY R AL TR < e

g
B

\m\

A ETRR O RARRF]G A B ((Hons), 2009)
L pA REZAid eI EF B8RRI AT P
1 FE ARSI ARG FRL AL X R R aE
LA m G R REROBAFRNE G DFE L B
B FEREBG AR Q- 1 BRI hFE X
d R g e R o RF SRRV A e R A o
2. ——kfkﬂuzz A BERE- R EkFon bl gEHLE
AP EFL DT RUPF > DR E fFITde c REL o B
B & 52 Pojiws m2 F sneng{ T RiIFR E B R RRE]
Mg F e IREEY AT EE AP
AP R T DR AT 2 R TR T A iﬁhié A
A E AR 4 > 23 & higgk (Sherikant, 2006) :
1. 2 & Ffeprifet cnF i R Fq*u A Fla w gpT F R
R DEETRR Y L aved o adeimipg T TR Y o AP g
BTG - K Aphg @;}?%\}H}Zﬁ‘;’-ﬁ% FHEZ o
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2. THERZVUARPOEERE FIE O S FP AR AN
PORTRR o i) % T EaE vt )Y %‘—k'}ﬁf‘u’sﬁ‘ e
3. B THMEAAHTH L ER FEPGNE AEFEFUE
FERBR S F P RET RIS E o blde fexcel T A4 T HF
E B e
g - BLY > AR T RET T AR HiRE2 - > @ B]A
R E P E T ERERTRETAE LT S g A AR
kR HOTE 2 (2006) A H M P AR P AT IR 2 oD
Linear-Scheduling Methods # g % &= 1;%#;%7;%* » 2 I Mattila & Abraham
(1998) = ;F*Mﬂ % 7 0 #3tt Linear-scheduling Methods g R &L 5 { %
ehfy it > @ b Linear-scheduling Methods 4ol o & #13% 2 > &2 (FK = {2,
2006)F7 3 ¥ #rid * el AT HRAE e F B TS 0 AT Y Rt
HHAUTERERGAEIDIZH 7 PR B Y AFRT Y TR
BB P IZehig ¥ o F)@m H R — AR Bl BT T AU
FRTAEE > HRHB Ao LFEPORTRET > D AT R B Y
Y B - R o
TRF I G ERRY > R F FRiEr T EaE ARG S
SR EE L F Fm”  ((Hons), 2009) » w 3| T @742 0 e

TR AT Wﬁ%@ﬁvé«, &R AW EAE A eh R B4 o

B eddhkmize ERLEBLE FOFRALE i o
lgé'lfg-rﬁ/z‘ L_}ét@iwbﬁlq\“l ‘i*#glfﬂ : l“ﬂ?iﬁﬁ"%?— ’ijt“g

4

Rl
\w

/@fl

SHAERE s §RF S R S el endp T B R 2 B RGN A R AT i

N

SERL o §RTESGE B AT ARG O Ry S R A
R R SRR A T A g A RdEhER ((Hons),

2009) -
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‘f"] TS % Fe R Ak B4R
14z

PR SR L E f1AzgpEsmey
TR

FARHEEI I R B2 R4 R R AL
[ 1§' * Ao 1 pEgR

[ H ARG RARE

W FEA PR R A

JEIL bt i AP ey y};_f;g?_ P = BLAR M
B2 LA RBIPARIFE > P EH R PR S LY A T o 4R
{&%ﬁﬁﬂ%%ﬁﬂﬁﬁo

FORA 2 AS A AFTRRY F AL AW 0 F T A

=)

AN S OE X2 R4l0 4 04 WML 57 Y ehT I AR b AER
B a bR R RIRCERL MY DR LA

HUR @2 E Tz k1t i 5% - B> ddpmid
BABRT RS T — ek R TR AR A ER TP
;%ﬂﬁﬁ’@ﬁ%ﬁ%?u&ié$§?%ﬁﬁm3#ﬁ%%mﬁi£
s F 2 T EEARGE KRG w BRA ASFETIRES S - LY

WA ew (BRI E R TR TR S L fpa L o
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BB - WOFILR R AT R E BB pF ) ) e
1 etfrauzg? APRRa EELBIRNI AT UEIPEFH 44

SN TN AR LR ES E i S £ AR

g%&%%@ﬂjﬁ@%ﬁﬁﬂmﬁ3wml?k EE 7

N
3
F_k

T ER R EABPERE - oA ARSI ER RSB
42 (ES) 17 & B 4o ehapdh B BE T 00 Bonh B 45 (LS) %2 B & B 4(ES) ¢ Y eop Y
Afs R kA EH Y pErfealf ok fwh- ) &5 I dopt B2
2 NP TIRS G ek L B 4 o

3. Fla AP AFERRE AN GRS 2AT A AL AR iR

}’J' T xi r‘ﬂlﬁﬁ‘l‘!’—. LA 5@—%3‘ li,_ /é‘;{\u_} A

~

ET-BEREANPTUIFH A E R/ TRz o 2 Hpipe

FRELOEH D AT FREOF RS o CE R LY FR LSRG
g R BARTBLEEFFRL > BT A FAPT L E R TR en
FHEERB G ZH Aot RF €7 - Baod P> 2857 ki o
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Y% Ay iEH

At -BEEY > AP BBRIIBRO S F R EER
— Az B 7% Bl(Time-Chainage Diagram)«n# § = j2 35 0 2 3 (%4 3¢ > 24 93w
TRR TR TR engE L 2 B R AR
FrAeM R AF B P T ASHE A ,%;.i%ﬁ%]ﬂ'ﬁu E A 2 R AE
e AR EAPRELBETE N TEREAS AT D EHET R
ZEEHTCD G Aefat chk & o 5 F T ERTNER F 0 &5 =] HkaE
ZHRE N TCOHFITHI > X a7 b A2 2 it Heanfg >

S0 R
31 PR Al aEgs

B ghw fgi > Cooke & Williams (2004) = A & -
Time-Chainage Diagram(zt £ + # % Location-Time chart) 7€ R®]=) f],%? ™
P FEenirsg v - B RAE R B2 T RS ORI T AN RS S 0 T
SR ARITEE o @ e A R gy A LB TiLoS (2010) G
TP AR PR R ARR AR R ARG Y T AR Y hy BRI A (T
%% 337 B 3-1 TCDH :MB &) m A PpER2 54 ¥ gFm - B34
Feapgka 3 > TCD awe#fP- 1 URA R A2 E1F R L FH 5B AR
BE AL R S BR Y B Rk % g 2 ¢k s Kallantzis, Soldatos, &
Lambropoulos (2007) » ##7% ® %7 > NEHF F s R I8 - TCD - &t &
Bl P A Fidws1ag 5 (5% 34 7B 3-2 TCD fssl m)i}uz\—k
oA AT HEARGE - s R A A H mpht hH g TR EMAANP AT

SRR T L

AATEBYED HL 04 N Y B T R S P TCD
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LI > Gl4cF RHPCE 2 7 B4 ch QEIEexc: @ 2 3 K 4F 3% 2 7 eh
b WL - H T R PR — AR B 42k (Northwest

Controlling Corporation, 2008) : QEI Exec #ic#%8 /i & = PCF = 2 #1:i& - B %

o AR PRI L ABEEBRRESEIRLY ke o8 e
1AREERYIF FAG - BRRE X FERIBBFRER T - F R

kA RAB % TG PR — AN B RAcR AT 6 2w AT 0 4
French Diagram 2 f; ¢t #b > P — AR ARl S B AWt d gy
ARERY AMMIENERY G AFER-FER - FgEoiEase

WRILE I B e AlMmPi ek g R X

e ﬁé%ﬂw’%lﬁf% FIF ARG BEIERI R P ORMEG I e ﬁ*u%uk
- FAe e BEE A 0 m f A AhE I EAF PR B PE 1 RS R B
V- Brhgb e R - RAeh RPN RS L& REEA L T IR

FarFyd - FARE RAA I RERIARRY I TE R R
WRABERFME 1Tl () fied B e B3E2a2lna.

MmF S A% - &I TCD o fjﬁgiiizlj'ﬁ IR EVER i e YA
REEFET OB LA G A A ERT R EF AP AT ILEATCD
L+ en@A A T A4 (PCFR( http://www.pcfltd.co.uk), 2009):

1. H ® s (single location):

(%% 337 B 3-1 TCDH 2 &R b)) :ed kA fj H o1 35 B
AR E DT K- B AT AT E - BN R AR
MEARDIRZIFLR) - BR B L RIpIE T PR

d R ; A - BEH SR SN TR - 11}%@‘
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December
12 | 13 I 14 | 15 | 16 | 17 | 18 | 19 | n | 1
" 10m
.| Repair Pump
|
m
™ 1z|13|14|ls|15|1?|13||9|zo|n
December

B 3-1 TCD ¥ £ 5 &
2. FrARA & s (Activity between chainage point):
TEFRe1 AP N2 - (Ir34 F B 3-2 TCD frAesl S
B o)) >+ BT s RIZE > & TCD WP hd i b ¢ LRG|

WL BIIEHLEER ~ IR %11 5 E AR

e
¥

=21 pd

(ﬂﬂ

T AREBLIALIRNRE a2 FREA2R1EH L P

=4

AR F oo ¥ R uE M BA) & T e 3 Aol “zzlg&}s% iy o 28 B H_E R
HRER - W R AL e TCD 8T grsis B A1 1 5 K 4

WH I LS G T R ch 1 3R > TCD £ AT
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3.

December

100m

A0m |

Bm

B 3-2 TCD f4zél 5 5§ i)

-2 ¥ s (Protected Activity):

foke s b - BREARA K AR, ABA (LE 3-3 TCD ®#E %

ARG 2% 35 FRPFERIALES - BiFE

g7 S LTRRE T MUK o

- 2z

e engl O 1 38 AaE 2

December
12 I 13 I 14 | 15 I 16 I 17 18 19 20 21
100m
150m _|
MWm
290m 12 I 13 I 14 | 15 I 16 ] 17 18 19 20 21
December

B 3-3 TCD iF# % .8 &
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4.

1 38 % . (Permanently Activity):

W AR OEFER 5 R > & R wmita g R
PEFLEEwIHPag AP AR g URR KL EEEL A
(4T H 3-4 TCD 1A FHRIH) > A - B DRSS B2
e PR — AR W Bl o %tti b ERLFF SR R AP
if;fggux Fad R kA2 E 2 Reh1ilhon FAPTRHE B

FRGPIARE AP ETR > 4 TG Rk A A
5

ARTROTHERE LA
December
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250 m 2
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Bl 3-4 TCD 2 78 % 5. &)

LA TCD A AFL F B A+ k47 & 81 30 hEA) -

T HAPRA L LOB BB AR L 0 A R LK mitna

—% ’

kEfp AP TCD ¥ 4 2 2% —LBCPM -
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32 LBCPM #3|*2% % ¥

’ér_t*—ﬁ& ERRER A AR > APTREE RIS IF N
PR BB EM G 1 F AR D i KR S L
i E A R DR SR AR o A et e v S R T
oo HRCT ERGE 0 BAT B FBER kL gend s 132 B
PERFRE (00 2 13 h ARy M ek p s émﬁt%,ﬁm F- PP NS A
Cooke & Williams (2004) » &2 ¢ &3] : 7 g senpfe L 29¢ > 25 - B2
N FRFARPERE 20T (Ff) bl h o Bhl kI 1T g m
EHERPAPAZETIRCEOTA  FFAL SERR s B2Fp
PER BRI E =% B o7 AP A Ti?‘)gl%?*/éﬁv‘ B {8 R 7 e

B M AR B T B0 BRT RAPR S Lo

=

fraEendh# Y o BFHI Sz FA A RS R ?gm v K5
At T g4 (Line of Balance, LOB)=% & > @ H ¥ A d & f§ P e CPM =
2 AT AES NP S EER TR R A B FHE L 0 AR R
P PE R — B AR n"rb’%]mﬂi%l L& % > LBCPM ends LAY & IRt t » ptis
e

N

HEE T EAAPT ;tET?F\ B B fgéﬁﬁvﬁ%l It B H

v @ Aqpanr LBCPM & &8 f = 4

e

_\
N

B - R — AN R E T Y Y RSt
ZHOREFTMART UA LT B RIF
A 1PN T—A1IED 4

LTRY - B FAAPERP AN L B 0 3T

AAS TP R EBRP FAGH Y RFaE I F 0 UE B
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