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Development of Computing Model for the Process and Operation Interval
of Reinforced Concrete Work using Web-CYCLONE
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Abstract
This study introduces a method for computation of process and operation gap in the specific construction

operation(i.e.,

RC frame construction applying a block—grouping scheme) using CYCLONE-based simulation

modeling and analysis technique. Since uncertainty of construction environment exists, a thoughtful production
planning is required to effectively deal with a risk resulting in schedule delay in advance. This study presents the
concepts of a time delay occurred in a process level and operation level in a operation model, and a method of
measuring gap—times in each level while the simulation progresses. It helps a site manager to decide how many
segmentation in a construction block is suitable for eliminating unproductive time—delays under the constrained

resources (e.g., laborer, equipment,).

A case study presents a network model representing a three segmented RC

frame work, and result obtained from the simulation experiment,

7 Y £ BPEY, IYIY, T2 ATY, AO| 2L,

Keywords : block-grouping, operatlon gap, Process gap, CYCLONE
1. A & Axgde FABRA FUARES Haslhe 3RS AR
sR5te] Fr|E} hETe) vlele Jlo= Almsg
1.1 o7l i ¥ 55
59 ZRAAv) BEEl A Ao adgg wyse 12 979 HY ¥ U
FAARl] a7, ARk AR BEHOR 2] I RO FARsARR] 7RES AR Ak (Mol - dd A=)/
E_;L%:E | ZaslcH1], TEzEe] Ao she] gz ol AUEA-HAFEA SRR A SR Ee A /A
o] ESz Tmale] THABE Sl o oo}z  HMA-AA-EAR|EEE-pY AT -o 5] wA2

FrdE pejelo 2 Ashe xS BxsHleveling)st

Mo & tn 1o o
e Ji o

PR DA Sc1], e aEstel| digt A%
IR Ao oEstal Jar, B FrEE WAy
e RS SHElal BeElsks At ulgsich wkehA
2 A= 54 14 39(Operation)?] 2rAsAIte: &t
oz =Asla BAsH= WHES AASit), ZaAls H F
A oA vPAEAC] FWAITES EAFto R FUH AT

CRIEa gAY %@‘E‘#Ah XJQ%J

EE ARGty A2 EEFEH Hﬂz,\_’ _,_-6]_5,_/\]_‘ 2319
o] =& 20119k ARSI EF) Y Ador F=aT
Ao A AL ol A FAATA ALAEY.
(#A 3% © No. 2011-0027641).]

- 341

HhEsh, Hy ATy, B, 1E|a A7)/ Adely 5 4714
20| Folalrh1], 2 i RESE pujEe] AL Ty
ofzoll, RC AlAE o 33 24482 A d (crew)= 4L
2 3H= ZEA|A(process) & TEsRRlth = Al AeElo] A
A= 4=3ske o] Tl E(work tasks)S SRC] ZEA|
2(process) = FFotL, A1 47]9] ZRAAER 7Hgelct
7t ZRAIAEE IR 2R1EE (crew) 2 FIEH, o5 47119
AAE S shfe] Tl viR|Elo] ted] F5& SApHoR
ol FotHA 2GS gt 2 Ak 3 3E ok T
=Y B sYsithal 71sto] ZRAAE QAR 93

o|

L)

=
3 A0R 755t Aol T FOR of Bt ARES 00
2 7P, APIEe Aol2E BEY W BHETIIE A



2012 FAULUEYY =RYHLY 1, Y H223)

s, Aol2Re] RY F2ERIE/H BUHE)E Eeon
qelo] FTT0] MG RO FARA R3S e AR

2.1 ZxINe| 27EY

FEFEAY 50| B BAS AN o, APt 5
2 A2 Fol AL She BTEY A ANRIH1], T
T AR o AU el e ARG TR 3 AlE
o ATEY, AYE T4 ol gl B FPUI 2
AR oA WIS st A9 5k Feslehe 2

22 EEA-"A.T'_H_IIIJI_ .T'.x-'.T'.H“?_I x-lg|

CRro] 52 she] dt= ERsPH, ol 18 19 AXE
ZAE ZRA|AFE} Fglo] ARbA o HAYET: LR
g (Process gap)Olet AJolgh ZRAI A A7lo] of5) 52
ZZAIT} A ERE Aol AARks AT 3t 3
(Operation gap)olgt 3= FAIE Aol A5Aof olsf
Aegrdo] gk w7k di7lshs ARRS <jnfeitt,

Operation Gap
A B
@ 0—0——0—0—0
! A i B i G D
) O+ ——0—0
I

&9 g0

Process Gap

J 1 ZZ2ALTYY SFHSYW (F9A(199%) M)

2V @A B 3RS dho® ZaAA ok Y
= AR 3ol B EE di7IARKdle time)S
Afolg S9N E ARt 4= Sk, 1 gk SAR o= AR

ol Aol HHAEAL glom, AA e drilA], 22ia 34
3O AARIA| of W ZEA|A/FO] A ARIRE K} ApAos
FAEE 4= ol whebA] 11 Rle]| wEh @thgol A48 ¢
g 4 Qlok ERE, FHARES 272 RS e el
FE AR R e R gefRit), & 3719 fleiie
AT STt sl RARIe) THsES A
as7] SleiAls 3T ST sor gtk

i)
&
1o
off
o
i
-
o,
(i
&
ol
-
1o
o
2
2
=ha
tlo
e
o
F[‘F
>
.

3.

ofd
]

TES 2l Iy E
3.1 AIO|22 Y EY3 nda

o] 2 1.2800K AR A7 B 7HES EHR slof
1 29k ol Fhe] 5 T FPE B AolER YESa B

T hdsto] AXBT AEE creWS)% S Halw]o]
k= F=(buildings) = 01%6}‘34, alzl Aol w4}
Aoz AL geltt o2 Qlal AAHE Afolo]] ZRAAF
Wk FAE A7t 57}343}74] ST weba] AARE
goR, o FTE TGk B9 £F FR ¥S o] 2 %

79 lwv =% 9oL XI%QLLE AT, At
7Rt S 2-47NS K] HEAZTHA AlE
glolds 4 f%%mt} TFAREE Al 4709 Z2A| A7) 5
L] Apo|EE melgel=d|, ZH} F8](Combi) =X 7, 10, 18,
16%e] szttt 53], & At 17 2004 K= njef 2o 7]
0] ApolEE mdly] UYES(Combi, Que)s 2| o= %3}
sto] 54 2427t g FolA Age st the 50F olF
ol 4719] =e|HE(S, B.G BE)Z /Ndste] YEHI &
Ao, olAdd, AN E 150lA AZRAAE FE6HH, &

A 2508 oFslo] FUSH ALRAAS BRESITE, TE]al A%}
A7} Ae S Ieolls $3Ql BAIE7t Felsje] B2
BAIAE 7iARICE 2F 200 AAE 4719] BG BEES 4719
AAzxso] EejE 55 olsshHA Ifd AYs REHeR
e 4= QR AT E ATt FrEske Fat 720
TIEls AdeE 27kt 2 Y 9 HMAETY)
£ ARgsto] Aolsiaith

‘ PROCESS CHH2l
X *--7‘045 25

1
24
8G
Eg

2l

B
g
22
=
3
3
g~
g
g
z
@
N
3=
g
E

BX o PROCE$S DHR
= 37

2. MOIZE WEHNZ 29

3.2 AlE8o|M #3 2N

AlEFold Ad) A= Alo]EE9] Xﬂj‘ﬁ}h oJHIEZZ]7]
(Trace run)9] ZiHoJElE A= (&3] EAaieich 19

52 103 2E 358 shue] 3= 7PgRhe w, 2k 3 ARE
whas AT AZEAIANS] AF WS of T08E0R 2=
et (AP ARt 42 A=)

- 342 -



M

A

A c o |t P s | ) « . "
; BLOCK GROUPING PROCESS I;:E;Jggé? l;
= = MLB =i s 4| M%o] # Operation 2422 708233333
TRACE INFORMATION B4 T o mEAAY B 16
- - 15 4 504 TEeqr | omAg
rcess ot m2428 (2 T2 A0l depiele ] Al ]
i I I P ETTIT LT |20l B i R on | s
b 3 COME BG 0 0 0| 0| 0| 0
7 3 COME 86 0o 0 0| 0| 0 0
8 3 COME 1] 0 0 0| 0| 0 0
9 13 7 COME TASKA 1 136 1 0| 0 0
10 204 10 COME TASKB o 0o 1 0| 0| 0o
T U i b ! i i K
2w 7 | com [T i w7 ) B i q
bt] 377 1B Comsl TASKC 0 0] 2| 0| 0 0
AN

4 3 Z=A

Ul 9l DX D uH
o o o o

4.2 &

& A ARIEES ARESlo] Hd] Fo= o]Foi7l SR
O] 5 HHlFehs WHES AASIGI E3, @3] 4
TE LZEAIAS} FAFFOR o] AAMRES SHe k= 7

TS AABIIE.

S L

1. AEY 9 3559 ST FESe] w3t A, 1995
2. Halpin and Riggs. Planning and analysis of construction
operations, John Wiley & Son, Inc, New York, 1992

- 343 -



