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A Method of Calculating Schedule Delay Considering Lost Productivity
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Abstract

A contractor can finish timely the construction project in the condition which is supposed to complete the

construction project before constructing the structure. But, because many construction trades participate in an uncertain

and complex construction industry, it is hard to complete a construction project in a timely manner. There are several

reasons that can contribute to delaying a project. Many studies or methodologies on analyzing the delay have been

focused on the reasons. The delay reasons are conceived of activities in a project schedule and the impacted activities

are analyzed like an activity which has an unimpacted productivity. The established calculating method of delay related

to lost productivity is limited to the study of converting lost productivities into cost. But, if some variables impacted

the next work in the sequence, the impacted work may become a lost productivity work. It can be concluded that there

are few studies of converting lost productivity into the delay. So, the purpose of this study is to analyze construction

delay by considering loss of productivity.

719 29, AL, SA8A, EARLTF, Adadd

Keywords : Claim, Delay, Loss of Productivity, Lost Productivity, Lost Productivity Duration, Impact Factor

LL el w7 @ B

AMZAL Akl glol A BAIHE
3 AAAR g A1RA gor
oFa Zolth. et of = AFeur}

& e AN FAIE ol

.

-
o

¢

s
>
>,
2

- L A
% 9o ot oo
L o mlo

ON

e o

o

B oH

2

Ay

N

N

X

e JQ N

b o
SN O TR O )

X
2
N oo o
rO
A<
ox
2
o
o
i
)
i,
o,
—o
=2
rlr
Jz
s
s

M ¥ ox
(oo to o

* 3], A&
wx 39, M
wor A3 9, MEW Ao wg, g ohErAL
B AT 2001d e AerlEge] m7kAE A A
o elsto] A==
(FAIM 5 M10104000274-01J000012100)

FAADUF AAEAES AA7] AAAE, o AA
a9 ANEe el FAARA Yl Dasto
AT BAe EA4MYe nEF FAAAS A
gel Arolh,

1.2. 479 ¥4

A EAl AAddFol tig Edgle] HASAS
A3A7E A AEA Aol stk WS AAEHY] K5t
o]  AekA A" CPM A3 A F(As-Planned
Schedule)& AR A FHES HHAERZ AR
(updating)$t A=} 4EFHE(As-Built Schedule)”F
NE ZRAEE YYo= i)

H
w
e
-
o
ok
e

WA Wy ould nEe w4Added we ¥
AR FEI} BN B2 T4 fFL Avn
B lE AT BARE BEAY SAAME e 1YW
FNAAL BN Askel EAAMAT SAYBAS
o At BARAE At AAATE Fahol AF
Ao EAANAFE AEBFoRA B Aol BYYS
Az

e O fs R 189105 (5 R1683) 2002d 109 117



A A= A FE&75 F7]1A A (excusable delay)}
F8E7S 7] A A (non-excusable delay)2 o2 V&
AT}

F87t5s 71X A(excusable delay)> Wzbe] A
WAoo R Qg FIFFAL, WAt ALAA A, wF
ko] Aol Wl Som A]FAe] A Qo] o Ao =
S g oy, AW, d7]x] X3 AAH

% u 3|

ol

qog s A 5 WFEAY AlFAIE AT Y
ol AkAolA Hod HHeE HAAYS & gtk
] 41 (non-excusable delay)< Al &%k

A
AR RE RAGE ABAL,

of Lo

MEEAR QY

22. AN H] W2 FAAA FH FE

F7NA Al Aot AHES VFoeR 1 HY A o]
AAdegler &= 5yAA  F 7] <A(independent
delay)@ 7 7 o] Ago] AA8glez 2gte &

A2 F 7] A A (concurrent delay) o2 F-E-F o},

EAA F 7] A A (concurrent delay)S FAI A FA
9 ¥ 7] A A (simultaneous  concurrent delay HE&
delay)® dA&AQ0 sAEA  FV|AA
(consecutive concurrent delay %+ serial delay)2.2 -
LRl )

FAIARJ] FAHA F7]A A (simultaneous concurrent
delay)& F 7FA] o]4e] x¢de] 7+ =je] A3 A|H
S H| 523 Al @AsE Ao)t),

concurrent

A&A FALA  F7]A A (consecutive  concurrent
delay)2 X 1d g Ao xdagle]l 1 A el
e dele] ol APHPE] AAQJAEd 7]

u}

23. 71& A9 EAH

7I1ES FUIAA SALHLE AL AF FA9
2y AL S R fAst Yol AEHHoRE 313
H AR ngo} AARE 1 HAAS FASHA E
3t A97F Bl dE B9, oW o] HFyE ot
ZZol ddstA EdY JHF o NTAR AA
Zdo] 247 FEEHAUE 2 Fho] Eeo Aakio
2 Eol7] fsAE HF2Y, SHlAd, AdEFS5AIL
% 3

st =3 4 YA uEE HgoR 5}
T AT AN AddFR Faste Haste W

2) AAALE] FHEd}] AL IukH s+ B
7ve, w8V - Hidwrhs, vEEtEeR UE
9 t}.(Kraiem and Diekmann 1987, Arditi an

1995)
3) Bramble¥} Callahan, Arditi®} Patel®] &

o

Robinson

118  omsers e o finn 18R105(571685) 20024 109

3. MMM E DT STIX A 24 Y

31 EAAAMAAALP) Y &4 A5 (LPD)

Ag 3 e HEEse o3 YA A s
2J(Lost Productivity)ol 2} &tk [231]

A Z2] A D 4=(VSD;Variance of Start Duration)& 2H
of Algtd = ' ©l oE AAQNeR AlFEA X
st 7)zteln, &8 A AUYS(VFD;Variance of Finish
Duration)= AlZ 24 717F Ftel A A2 @HAYo=
e sk et xdF |zkelt)

£ A4 (Lost Productivity Duration)@ *] &1 ¢1

dFE A FAs W Y LT Addde
BEFS WAS W g YA E vwete, SARYAA

of gl 7IZkell 2@ = AW 73] des LA

b

A

EID
24|25(26(27|28|29|30|31/32({33|34]|35|36|37|38[39]40(41
L
IR ERsE: 1 Fllezadze |
gaygay (/[ 1]/ V| s
1 /
/|4 [T 1]
AATN ||
11 arrrer
V(A AA)
d I
§ I I
[t ersre g s
24|25|26|27|28|29|30/31|32|33|34(35|36/37|38[39/|40|41
V3D

O 1. =AM AM(Lost Productivity)

AdsAE Afd sAdE dE2A AL Wk
2] Ago] wel FAE AT AYE Fo= HE
Al AT FdFE vz R FIAL
et a=A e2 #gdel glvh wEkA, oW zgio]
HZEAQl F7|A A JTFL nyonw I JITYLE o=

321 FEAAY B4

AR A A 471re wedste] AETH
22 Ayad. auzange T4 24 AW
FIH02 A% FAARA JFL WAL P
AEF] FIAAAES Auste] AANAL LA}



H
<+

frad

I

H

P
N > o s i
ﬂmD al A
o)
o
T
N g s -
tho g A3
B
oW
o
~=
E 5
U |
< g
®
= g
”Im\ j=3 = ey
Ho | T O [«
Ay
Otma =
oo
o5 .
ﬂXﬂOtxﬁ
= o7 | = o
|50 N |%° N
T|B° N |B° '~

ol

0
3

il
A

o0

go

A 2ARRA ¢

A4

Wel 2ed7]gre] Aol

Al
=

SEEEEREERN

R C RN EL!

S LPE TE

A A2 (Lost  Productivity

&2 A (Lost Productivity Quantity

Mo

T Avh[A (D]

LP=(P,— P)

- ()

2 A 4= (Lost Productivity Duration:LPD)¥ <41

LPQ=( P,— P)<L <D,

Ea
.

-
oA |
) !
o+ Ho !
|
L#ﬂ
T o 8
IR
o =o X
~ SN
~ 9 AR
g = NN
S
#LL s
0 ° dl ~
LA S
B! o) <
— N
%xﬁﬁ =
o =
w el ,mﬁ %
el J
o %0 Ry
Hﬁ% 3
<+ B
= B
2
1X10
Ho
i
ol
|
T
R
G
T
b or
—_
- T
35
K o
N
“xT
o <0
AN
ml = Inﬁ A
:} Moo I
o po T
oy A oo
o) W g
CU
a
frill?)
W= or
N_.o

el

.AO
B

)

(Could Be Duration:CBD

AT FLP)OE

T Ah[A (3]

3}
=

ou i+

32.3. VSD¢} VFD9| v &4

- rS
B
2
| Q
| IS
, B
! [w}
| (@)
O
o
~
A
" o
Sl 3o
%R
3
~
QT g
T
uNE
oY
& N
~N T
Il =
Q
Q
O o
—_
X
Ho
s
A< o
2 e
e
T oF o
amﬁ%
o NI
i &
:@WN
[H mo
ﬂﬂ,m
Y
o T A
EL‘W_'%
X =
Mo
ek T
%@;L
o <
Eﬂuﬂ
%o b
i
T2
ZE
Yy

2 71 2H(Do) 2t

A =7 H <)

L
L

Duration Difference:CDD)

"

X
Ho

o

2}

T

o

o) Aoz vpehdth[A (4)]

S
|
|
|
|
|
|
Q
|
& Pu
~
__o
Q
|
Q
3
Il
Q
3
o o
o B
" X
o) o
F
BB
X R
Ho
T EL
o
o
e
o wn
CU~E
il S
a T
=
% o
G
el
g
e
T
=
T X
—_
i)

A3 7l

L
L

: WD)

ol" z#t¢fe A AL (Work Delay

zg_

(£)0)¢]

YHFolal ¢
o[ (5)]

A=

Q

B!

A]

ol

K

B

=
o

(LPD)<}
© 2 yephdtt CDDe LPD

tol 717

of 23§

27|

WDell

o
=

= X
L]

0

]

o
CDD + LPD + «

Z 2~ 2=
TERT

w

=
=

A CDD$} LPD

ZRAE

ol th.[o] A A]

A

- ()

W~ PI)x L xD;

WD =

tt e
u

(P

+

o

- D

Q
LuPu

o
1o°
™ 7
Ho ™
el
LI
ogo h
B o
0
o T
k)
Y

Nr 0

H

3}
5 Aibddolg o] 22 HE LG Wt

el
Y

i

119

i R 189105.(F¥168%) 2002 10€

il

e

ELér
@

K T



el

T Ho o

R R

RO

o o

W 2

Mo N

b

Ho -

o N W

o a6 ©
T o
—

17rL ,UI ;z_ﬁ

=~ W

=

a2

X o ~

T W

<© o7

MR X

O ¥R

Ro o

g o

=5
2
N

ﬁo

T

X

_

N

(ap]

iy

=3

3

=)

A

O

o]

5

o

T

=)

£

-

e

I

o

Cul

A7
15

3]

3L
[}

rEog
gl A

Aol

gt
Qq

L
L

}‘\l,

il

el

el €:)

CBD— Dy=—7p — D¢ < 0

CDD=

b= Ad-olth 19 3]

s

ol
ol
il

®O oF

S
W Ho

A (282 A
H A=

Z} O
B

e ) CDD7} 0x.t}

Q
Yo
L, P, D,>0

CBD— D ,=

CDD =

2

CDD7} 0Rt &

LR B8]

h Point) (Actual Finish Point)

AsNas3d

(Planned Fini

]

@ 8 % @Il 2% (As-Built Work Duration)

W.D.(Work Delay)

8 & eIl 2(Planned Work Duration)

N =3
(Start Point)

dgAzy
(Planned Finish Point) (Actual Finish Point)

ANY2EH

ANZE
(Start Point)

W.D.(Work Delay)|

218/ &2 7| 2H(Planned Work Duration)

223 21J|2H{As-Built Work Duration)

C.B.D.

's Duration Dif

(I : coo.c

[E=——1: L.P.D.(Lost Productivity Duration)

(|

B

cXgdEael HMAE

\

wjr

0
70
ml

1ol

o

14

ool

0

14

e
22

22!
Ho
o
=

MMSW o]
of N E3
T - R -
PO B N PG B VG I
= W
I IS T I = = I
—
RH T
- Dm - Dhu ™ X Erv umo
=]
A& |5 2|54 51%& <
O o~ qof._o =0
B W ° ﬁe
- - T L T L | o m A4
& =l Ll [al = Ay :,L 7
[, a¥) 0 X
i EIEIELIRE
= O
) g8 35
~ Y3ig o=
| Sl | o & T
W]%Nr WJ.QWHOW td \WL
Tlod Rl OIX ol T S =]
= Mo.onmtu.ﬂ.wo.oﬁamp
~ Z 8l 5T ST S s EE W
100 = | ! =]
o ER B Bl BN B o
DT e S S = %0 2 T -
= LN E E[{R E SR =IY
~ L_I(\ ~ ~ 5 O — .
S T gL T
SEEYRNE
i o B
= e T
XX® < o M
— ! EI =
% ol @ ! A+ n®
< NS I® o wi
T =T 5l
mwﬂoﬂL O\Nr‘_x .Amw
d|Mr RO L Z s
< T I o A
<R = o) © s 2l
U T S me 2yt _
G 7Eﬁ = 3| :
. o0 ot Rl o =3 %2 ©
_ S lnmw
N R E dal o
_|_7LmMo QuJ.OXE e fla
4ﬂNEO€ LX 2|2 .
T Ho o1 HElLg s
I G £3 s
—#H g T HE
T < | ®
‘0|X - | ny a
o_lmwcotm woﬁ:i MM
To o S B o m ¥
ﬁ@o%ﬂ o =5
o) __ __ _ o
ﬂeo,o,dﬂwmr{
TRKE O O d
o T Mo T "

]

‘mﬂo

o

—_
K .
Clny
= ol
—_
ol Cly
DL.,.u el
jzel
=Y
X
T =
o
= 4
\l

jp
o ¥
w2
=0
o
o 2
-~ X
< =
=z 0
w 7
4 T
G
b oof

CREE

=3

A AAF) S

Fogol wmi

R

%

il

LP,& o

SR R 181105 (FH168%) 20021 10€

nlfy

T

i
i

K

120



H71zkel =AM RLPy el 94Fe W
RLP, (IF,) 3 % 23713t e] &2 4404 RLP©] 9

A7 %ke A A °©
s o /\/\
= W
IF,o 9&ol] Aaglol st5EY So7 Azke] Axgol

S B2 AEE RLP(IF)SE T4 €t RLP1(IF,-1)2

ue} WetA He dul IF.S d3Fe] vl olF skl = @ RLP,, o] #28tE 2<% (0% <a<100%, [F=0%)
AHoZ Wet A% ZF, AAH &= (%) HE&o= T
& = ATk K RLPn 1(IF) ™ A28 RLP(IFy)9
2 &Fo AAE = d, o= RLP,(IF.1)° NS RLP, ,(F, = CLP,— RLP, %a %  _—____ 14
dgo] A ]‘0 ]_L] Z1(_1)‘:} 1 LCCip. ot ip - BLh . e (14)
RLP,(IFy)el 4&FES vAE AL, F &= ((E%)

Hgow 7 + Arkl1d 6]

—_— ]— .
RN |I> \RLPn1
/
)
| P AP A%H 54y
\ (3_4:754' o8k g ol ) (nx}) 2ol 77k T deFw

ro o rlo

RLP, \(UF,)= RLP, xa %  ~———=—~ (13)

i

(e}
= [¢] U
b Z7 e astE 2902 ((=0%) A (n-13})
RLP,-; % ALP, , N ALP, 21 717ke] &AM Yol aglR o)A AY, §lolA &
=RLP.- B% A e A

SHo 7 ZIEAY A= Ao ot

j-FF‘:I 6. ”:n% %-_ RLPn 1(|Fn ) | J—é-l'

S94 dFade FAMmA) 247t
2 = 0%) AAn-12) 2712
2 oo AL, feAE A% EE
o
7

a2 8. ASH Sy

O RLPy1 ©] 29221 A§ (2=100%, [=0%)

RLP, ,(F,)= RLP, ,+ RLP,_ xf % ———— (15
RLP,1(IF) RLP,(IF,-1)3 3 Z§17)zbel oi sk
H & Qo] e &AA4E Wstgs x3d
RLP,(F,= CLP,
_(RLPn—1+ RLPn—lXB%)
=(RLP, + LP, -——- (16)
—(RLP, 1+ RLP, xB %)
a8 7. SYN 54 = LP,— RLP, %8 %
2

@ RLP, ©] 22 FA5H+e 459 (e=100%, (=0%)

RLP, ,(UF)=RLP,,  —— (9 \ RLPn /\ %. RLP,
RLP,(IF,)= RLP,= LP, - (10) \ _ i
~N —
—
777N @ RLPys o] Qo141 4% (a=0%, [=02%)
\ ALPn ) RLP, ,(IF )= RLP, 8%  ———- a7)
N~/ RLP,1(IF,)> F& #47]ke] g vjggaze] u
- 2 A4 MEEe T
[e) =00
@ RLP, 1 ©] §lolAl& 7 9-(a=0%, [=0%) RLP,(IF )= CLP.— RLP. 3%
RLP, ,(F,)=0 e (11) =(CLP,—y+ LP,)= RLP,_*B %
RLP,(IF,)= CLP,= CLP,_,+ LP, ~———~ (12)

Il e R R 18T108 (5 F1683) 2002d 109 121



il

Bl

[e)

- (23)

B
=

CLP,

- (22)

RLP.( IF,)

1
;% {

7

n—1

CLP9IA 5
DB1% —— (21)

H] ‘%E( RLPI((IFn*])[‘n*]%
RLP,(IF,)= RLP,( IF , |) @,%

CLP,

60]:

J

O
3
X,%

o

1

w

CLP;°] t}.

RLP,(IF,)= RLP,( IF, ) a,%

7

nll

RLP,(IF,)= CLP,— 3 RLP,( IF )

3

(IFy) 2

Fow T4

[e)

.

cLp,

O;

+ RLP,( IF , ) B2%
+ RLP,( IF ,_) B+%

+ RLP,( IF

X,%

RLP,(IFy)
t}. @, RLP(IFy)

41
cLp,

73

7}

1

=1

zZ
RLP,(IF )= RLP,( IF, ) a,%

3}

T
®
n
=
X
X
&

gk

)O

~1B.%) (20)

—(RLP, xa %+ RLP, x8 %)

789 (0% <u<100%, [F=0%)

L

L

B

—(RLP,_,xa %+ RLP,

(cLp,_,+ LP,)

FA

g
o
=

RLP, (UF,)= RLP, xa %+ RLP,_x8 %
RLP, 1(IF,)

(19)

RLP, (IF,)= CLP,

@ RLP, 1 ©]

700
ol

o

i

FBEFEE((n-1)'X %) & Aa7]

s

6(‘)}:

[e:
[}

o= 1A

S
S|

o]

=

A& 7]13H(n-121) 9

AN

A

71 7HnAb) el H

}

A
ful

<
T

ek

2=
w3}

@717k el
49

o] A=A

1

T

<

42. RLP®] A4t
[e)

Q
a1

v

oy

0

jr
o

]

Bo

™
=

o
!
i)
1

O

%

X

ol
To°

Fol 74

of °s

71 HnAb) o] v =]

ko)
T

"rh 374 24 el A7) 3Hn-14h) 9

s}o}

oh[2¥ 10]

iy

3|

o2}

BN

i

™
2

0

¢+

~

ol
i

K-
e

AR

o]

o0

o
L

X o
s —~
‘A —_
=zo R
w B L
e} |
4 " =]
Bl =
P
® _ =
ESRCNE
k — [=]
oy e
.@r@@nm
S o2
X ﬂmnM
oA 0
T W :nc
~ 0
R
ze)
X ﬁﬁﬂ
urodee 7o
mo S X
‘Nﬂo
.olm otdﬂ
T2
o Ex
0 =
=S
T T
oF = Q<Y
OB
o
‘No
o
B
o8
=0 | 7R
7 %°
Bo
fro
1o
w0 |%°
| B |BO
do| %m |fm
Mo |mr
Ho V| %o
~o i

ol

[e)]

o

gtow FAEI
AAED o) gt nHA =&AWL ( RLPyIF,q1) )

&%= RLP(IF, 1)(n-1)Fq 1% )°]

!

W gkt 2o

[e)

=

RLP,( IF,)

1

RLP, (IF )= cLP,°lt}.
RLP,(IF ,)= RLP,( IF ,_)(n—1) a,%

nz::l

7

CLPel A

o

.

ot

—_

0

1o°
7o
ol

1o

o
H

o

)

~

et

il

1) 8% _____ (24)

RLP,(IF,)= RLP,( IF, )(n—1) a+%
+ RLP2( Ianl)(n_l)' 52%

+ RLPI( Ianl)(n_

(29 9]
Aol muz e

1

k)
el

)

RLP,(IF,)= RLP,( IF, )(n—1) a,%

e
Bo
oR
o
o)
_Y..*

o
ar
o5
ol

N
Nr
&S

CRCHS

)

n—1
1

RLP,(IF,)= CLP,— 3 RLP,( IF,)

7

+ RLP,( IF ,_)(n—1) 8%

w2 A A
Tt B R 189105 (5 A168%) 20024 109

S =
B

5

i
i

K

122



| N

P —
u e T )
‘,}” m}/ A
cLpP, CLP, CLP, cLp,

[eXxe]

EREFTFe ol"d A7 AdLdFagel glolA
T dEFadH G dFaRle] HEFHor JFE 1
A A5E wIh[ad 1] o= 4 dFades 589
Fadsid dAddFeRIER EFE F o 74 aqdl
o] Ao uwe} 7}7be] SRLP(Sum of RLP)E H#FH o
= AME 5 Sl

CLP, CLP, CLP,
satog oo
a3y 1. By
i) n=a,b=1
RLP,(F )= cLP, = (26)

= B w9aas)
Sol Ageln N& WAl dgaEe] ot

IFel o3 A Ao &EAPNEQ

dgacl
RLP(IF)S A HA w3 &AL CLP 3 2T
ii) n>ab>1
RLP,(IF)= RLP,(IF,.,) ——____ 227
(a, %+ B.% )
RLP,(IF )= RLP,(IF, ) 25"

x((n=1) ;% +(n—=1" B:%)

[4 22718t o] BHIFLAL nAe] EFIFL
QUAF,)el 9% a¥ A 44449 RLP,(IF,) & n-1%
AR Q)

Aol GFLQAMF, Dol @ adAl  wd
RLP,(IF,)9] -1 A0 &5 (0,069 9
209 FoE T8 5 Uk

(425" 19} Zo] ©AFF A BAYG

o
)
o
1

Qo

= [¢] R

(IFel gt b A &2 RLP(IF)S n-1HA
o FFAdAF Dl o7 b¥HA EEHANA

RLP,(IF,-)°l n-1HA AAH&=((n-1)'1%)e < &)
EE((n-D'%) & wo=z 3+ F )

iii) a =+ b =n
n—1
RLP,(F,)= CLP,— ¥ RLP,(IF,) ~~ (23)

nHA FEFAJAF)A g niA EEHAYAAS

™

EAPIA S DA FNAALS AP

RLP,(IF,)& CLP,l Al "z;;iRLP,.( F)S W g 2o

4.3. SRLP9] AAk

RLP= 929l IRAFYH IF7HA9 Zb d&aqlA
Aol ukgl W, RLP(IF)G=0,1, - - - n)e] &2
de] gFel SRLP(Sum of Real Lost Productivity)& &
F duk[427]

J

SRLP, (IF ,IF,, - - - ,IF,) = ZZ‘,IRLPI( IF )
SRLP, (IFy,IF s+« IF,) = 3 RLP,(IF)
SRLP , (IF 4, IF 4./, SJIF) = ZZ:kRLPk( F)y— (27)

SRLP, ,(IF, ,,IF,) = ,:z”;ﬂRLPn,l( IF )

n—1
SRLP, (IF ,)= RLP,(IF,) = CLP,— = RLP( IF,)

%, ggady AN FE TIoR B W
A 8Y Jgacle] g B Y9 AAAFE [4]
2% Bl 4YHoR 7 F 9

5.1. 7 Abel
- ACT27DAI & ¥ 7] @ 1999.6.23 ~ 1999.08.21

e o | AL | Aeew | A
FAEAN ISt I fgie §7ﬂ(m§’) o@%g 3 F 291 (IFy)
o | wmaan 1
8%
o
6;;2 2,367 12% 249 172575 | 693
6
79 PRy o] 1z WAAE
0 | e 19 7/99 12 WA
- 13%
77//1217 19719% * 4565 2830.35 | 631
5tk
(2 3
9 | AEE 9 7/299) 23+ WAk}
7/307 | 1957203 - . .
731 i o 52 221.62 426
8/178/3] oHil % A 34 A3
- 20% o 849 1 HFR A%
BATE6| 4oy 80 27257 34 42 4'%}
8/778/8| &stehsl 44 280.46 6.3
Lrgk
8/979/5| olE A% 258 172687 | 669
5 nhg
- ACT27¢-5¥7] : 1999.6.23 ~ 1999.09.05

G A (ACT2D)

ACT27€ kel AWM H A2 (et )9
J £4e] MAE Agolth,

WA dolE Mol e e ARE FES] ¥/149

of

7) e AELY A AT AManchor 1

i
o
)

e O R R 18T105 (51 1683) 2002d 109 123



3!

Ho

Aol

[

oj &

o]

F

28 )

- ®

_DO

1.34 > 0

AA AR
Qg
L,P,

7}

i

.
17.86.93 4

upeba], Al b i &4

CBD— D, =
Folth[1d 31, [4 6]

CDD =

5.3 A4AALF(WD)S 9] 24
127k2] WA}

T
)
o

froa
23!

i

=
Ay B

A

~

N
il

g

s

}‘\l_

54. 1% [i%°] &4 ¥ RLP, SRLP¢]

7]

el
o0

22 E o

3L

w3 Adolnz o9

(SRLP)=

1

§l

gl 4

2

doZ RLP, ]

1

3

7

3
=9
SRLP ; (IF 3)= RLP3(IF ;)= CLP;— > RLP,( IF3)

SRLP, (IF ,,IF )= > RLP,( IF )= RLP, (IF,)=2.67

7

SRLP | (IF ,IF ,,IF 3)= >, RLP,( IF )= RLP, (IF )=0.63

3} 2[4 2]

00

1

6.83— (0. 63+2.67) =3.53

7

ARE FHT dolEuo g

a_
i

Ao

B

ok
.ZT

Ho

P

[
=

55. LPD¢]

xr
i
S
S8 o
— & R
m 2 =y
oe !
il
11 ) <t i
= 8
Wf a B!
¥Fax
S —
TN
XN o
5
P
ol Y
=
ERa
ol Wﬂ
= 5
ohy el
T N
3 —_
I <
it Ho
o el
<R oS
Nlo *
oju b
T =
i3] o
2 < & =
& —~ = <
g 8| g | 3
g = = =
=}
/W..\ = k=t ™~ ™
=)
= te) . o~
8= 5| 8|8
g8l 5| 8| =
= < < < o«
g 5|l 4] 8|8
=] [Te) j=) — o~
>~ K N o~
o = S| a N
-
vl
A -
ww B | g

H, 1999.2
Delay
1B,
Concordia
2001 AACE

A

Claims.R.S.Means

AT
Construction
and Stetson,IV,
Changes”

MF,

Construction
of

Callahan,M.T.,
the effects of change orders on

“«

and D'Onfrio,
Impact

and
Claims.2th Ed., John Wiley & Sons, 1992

6. Bramble B.B,,

Master of engineering(building),

Charles A. Leonard
Cumulative

Bramble,B.B.,
Analysis Methodololgies.”J.Constr.Engrg. and Mgmt., ASCE,

1998, 124(4),pp.315-322
University, Montreal, Quevbec, Canada, 1988

9. David D. Reichard, PE, and Cheryl L.norwood "Analyzing

Avoiding & Resolving
International Transactions

Company, 1990
7. Bubshait, A.A. and Cunningham,M.]J., "Comparison of Delay

productivity”
the

5.
8.

= 3264
i fER 189105 (5 A168%) 2002 104

il

S

Ee

i

143 + 1.832
K

LPQ[4] 1]¢F LPD[4] 2]

124



10.  Knoke,J.R.,and Jentzen,G.H.,"Facilitate = Delay  Claim
Analysis with As-Built Schedule Databases.” Computing in
Civil Engineering, ASCE, 1994, pp.2104-2111

11. Kraiem,Z.M.,and Diekmann,].E.”"Concurrent Delays in
Construction Projects” J.Constr.Engrg. and Mgmt., ASCE,
1987, 113(4),pp.591-602

12. William Schwartzkopf, Calculating Lost Labor Productivity
In Construction Claims, Wiley Law Publication, 1995

(#sk 1 2002. 7. 4)

Kb Bt i SO WS -% 189105 (S5¢168%) 2002 10€

125



