I HE U ST =2 73 H13 2006. 2

Z2MA MEo|ME HAlst HEST AlAsE!

Visualizing Construction Process Linking Process Simulation

NE-ddg~-8dom
Seo, Jong-Won - Kim, Yeong-Hwan - Jung, Pyung-Ki

a8y Aol e AdFA] AlFAE S
ASolle g AlEdo] L) A& 2t
214 dloje]of 1A }o] %;ﬁﬁzﬂo A4

ZEAA Hd &0 ofejg AA AlEE o] 5
U= Aol & ﬁ?"ﬂﬁ‘—:— A A thFEe FAR EFEY] thel Al —1@% 74
A A& ool BEALALA AlEdo]A(Discrete Event Simulation) T2 IWES] &8-S H A5} ;—‘1“?3/\]7& tH7W
Zh, SRR Foll tiFt A1H AiE AARd Y] T AAsE @I o] & Foto] AAFAY AlFAIE Alof Al
EoldE & "5‘}L *W"ﬂ AFB L Feste] B OR M Ao AMA e 9 TS Agste] 58408 85A &

r>~

7%= Zd Jeie AlZ2o1Md, AlZE), ThdRid, SHSAMT AlZe o1

1. M2 A E3HA Bl A9l A B olE e 22 AH| S o)

B4l o= RS WA FARE sH-LE AA ok EAI9 of9

1.1 #3729 HH ¢ 25 uhE gn|e] YA F9] 71stA el -8AEY 3o EAR
Y e Algeolde AT AlFAES $afA AZFo|2)7] giZoltt,

& F-85H 29 4= 9loiHAlciatore 1991, OpdenBosch StA|gE Bt Zho] v o] BAIE thite A Polle 1Y

1995), 4] X 29| F5ol nhet A4S AL TN QL AlEH 1Y HEof SHAE A Aot dEA EEY He A

+ Aot 2T} o] nAE AR[olA 7|5t ezt £ B[] 23] BA, Z47] 59 8ol tid Algeol i Yl

B A 2AE QI M2E ol HAATE HA A Zto] ok Ty e gste] Ak} & wistE At
(Pick—and-Place)?] Als-H42] 749 331 mdg o] 83t 1 o] ejlof that tjekd A2t £ slssh} Wt Alst B3
e Algloldo] v FEd eyt gk ol AU o 2T BAR AHoke] B AR SE aEs 2 vl =
A A, 2 A A, Z1 s A Soll thek QAE A B ALY o T dS o]gsto] Hes] Aok

ZHA 71 208 Ao] Z5HHS) BMlol| whRolch EGE  uhAo) sAlo) 2 ojn|2 7] 957 wEolt}, o]g} 2 A
HEAEO) HRAGL Zo| FATE FholA] Thee] BAZ ol ARSI Aule) HRIAZE H7IAIZY, A8 5o 4
212 go]efe] A 3te] TAHA S AL ek BAE 3

€ O EAA AEF ool 1 RS B

*E3ABY, gddsta ERgeta 2ua, FEEAR @A A A 2FHEA A A BYole T2 A BY &9 o8 o
jseo@ anyang.ac.kr 2B 30 o = A

Kk J’ﬂ o_] (T p;]_o]y\] lo‘]Eﬂ:—‘L 3’—]'%]', yhkim8608@hwaincem, com E 7d = TOMWJ Ol l:’H‘l" Zﬂo]—ﬂo-] M 2 OOIE}' U’}'EL}-

e oulE) gl (BNl thmo)A, Sekdistn BBt ua Al REUYE BolHA T 4= Al Wste] gt A7t o] o1

M4, gopkjung @hwaincem.com ) 2 9ItHOloufa 1993, Huang and Halpin 1993, Sawhney

B 97 ke gt e A Y] ofFt 7o) URe], A . N . o

5 2003-041-000569 and AbouRizk 1996). E3t A0 FHE= HFE AlE

73



73 X1z 2006 2

dloltel ALE UMY NARAZA Bl i) 4
oletgol 2ok, o}F F5h] Sisto] Huang 52 A%
lold 2184 2L WY 7} t=E(ode) RS A7

Hojot 2} ‘ﬁ ’%}EH°ﬂ e} Bt} & oi*ﬂ ojof] thgh Alzt4 <l

_Y‘H,

o FRHoE
:HﬂﬂL *6*/57412* ANEdolMd AT 3349 222 oy

o|& ol g0} Ao FAYUT AR THEORAM HAZ 2
AT, ol " AEH oM 715 EAAT)E AoH
FoH/EA Y AlEH oMol ZHe % B Zo)
t} Kamat?} Martinez= 0|83t FA 2 ¢ Late] 428/ 54 4

AlEeolAY AnE 3at YO R AAStele AlAHES:
st cHKamat and Martinez 2001).

2 dFoale @AY A a8 AlEeld
37) 13 AdBko 7 ZRAA Al EHY 0| RS F3}
A3LE Ty AE ol AAKFI7IE AESI o5
stof 7 A T AlEF ol AladE Ao R A
AgAre] Aol gloja] dela olapA ,
o &4 9A Y ol B&aiy, A3 FE E 54

)31} She volt), & Q70 oo} 2 &

]Eﬂx% o) zn%

_B,_L
T

1 ™ ol

0_.\_,
to o
>,
o
Q‘L
ki
o
=
o

U

_\ﬁ
o
[t
o ©
e
o
o

\3&\ ] »(/2?\
%

P4
o

By« EQP. SELECTION /ZL
« WALKTHRU ¢

+ CONSTRUCTABILITY Bk

« INTERFERENCE
CHECKING

>
i)
=,
2
o,
2
>
i

et e,

RN

1. 0i70] 25

12.1 Z2AA A& ol &4
2l ABe) S S dstel SAHOR 9y
A B o)Ae) 2l -l = %OHL 372 )
thEls 2o ZaAs KB oS Sae]
Ao Mt T AYE gy T

o

24 e
o
e

o
o
H
s
Of
=
2

=l
U
=

74

ER PN |

(A E o4 |
gl (= (4 [=7 o 41 A
IR R B A A
AL e ] = s
Lz el 14l e AL |2
A m A 2| Al
g = R

T e

g IR

02 2. K70l Ext

A BYS FE51H o] Aol EAGAM] Algdlold 2R
@l SIGMA(Simulation Graphical Modeling and Analysis
system)7t ARS-EIITE, Al7]9} 7o) TEE WHll ZRAA A

ol ettt vt o2 ZRAIA AlFdo| e F5tof At
=3 t 7¢ ;5,1-04_4 A2 A]7}0§TE1 A4 aA17E Aol &
B

‘IT L.

1.2.2 29 AE ol 24

T2 AlEdgo)ldE 357 Yato] 7HlEA =2 Y
2 2H4<1 WorldUP®S 2-8-st0f 32k 189 HEls A4t
o}, ohg SAR AGE B vigo s T WY 2AE
95}ke] WorldUPPZ2 1 %4% Ag3FF o o] Z2 A=
Blsrdujo]d] AFHES AMgsto] ot ¢f - &8, dlo]EHo]
A dF Y g 71 55@& % 5; AMEA} QIE o] A

lé’_rﬂﬂol*# 2 Hﬁ

A AxpzE Jee A 9
Ho| Al Foh= ot WHES H4ds| Aot Z271% 3
of T Aot dATrogA ool 4= it & o=
olel B4 2 WYE AR 1R AN oIS Fof Au}E 4
1. A8 ATEE &= X 2 N
T2 72 HE0] 9jo|
Sin(number} C#=Sin(Pi / 4) Coll Sinedtg €2
SQLOpen(" ", 1) | SQLOpen A2tz ol AAQ%
Sin (‘dsn=A" 5$.3) AAg
A Vect3dDistance() | distance=Vect3d FAE AOle AH2lE
Distance(v1,v2) Lt
Openfilename’ OpenPSim.out” QX2 PSIm WYUS
for(mode) asffile#) | for input as #1 A
Set object_var = | Set page = Ho[XIE &dstE
HAZ| object_expression | Doc.ActivePage Ho|x|2&
[Movavble]Rotate | A Rotate Z0oE ol ¥Eo
Axis, Angle X_Axis, 30 CAE 3HAI-




Hi7A H13 2006. 2

3l Eorct,

opAlako 2 A7) gAlE AR F5E g AEEold B
g Aslsto] 349 AJA3HE FastA At
2. EZEIYo| T2 MIA AlEd0|M

ZEAIA AEH oY AakE AZskelr] e ks BF
A0 2 gsIoict ExArelol Heh A" ZEAA Al 0]
Ao AE A7) 9I5t0] SIGMAS AMg8Ig o of L2
AL AlEY oI BElE ThEolA ZakE dojuj=
o] tizkale] Mt e AlFs) FohSchruben 1992).
&40 Al AFeaER) I AR APE
R ARE AM?J A FAIE] v g AR EF =
BA|AY EASA AlEHo]d 2EE 56k o] gt 7}
e AX 5 EFAel #3t et Algdold wdat
oztel HiS 1% 302 FHI o, mdE] S ot

flo

¥

7|3kl
mijol a4 g2elA L Tha) deia) 2yl £
...... sd a7 T
Truck="Truck+1 LA
Fvtelis Bl g shef

RO 7L g A e,

- Bhap 4ol 4]
i Eife] sagl s
Ay

2 apeelol By ¥,
AL g1
Lot
Loader=1

J2 3. SIGMAE 088t ES3 29

HP‘W S T 2lM gE XoE eubst

Hojo|t} EX & E/\ﬂéb 374] &2 HLoad),

R am.

4 £ Aol thet 7R AR08 DS A

L 5 o] 2ole} o o] Yreelo] Agu, 7t He)

B QA AR]e) AL EeL ol EA T F& Mefste] &
Ack

75

o W] LB Yeig T 4 ol 7ise] glon, B =D
ZEAs ARdeld Aol $UH FF U B4

(Multiplicative Congruential Random Number Generator)
5510] 00llA] 1xto] 9] SRR E FEjo] 5 WA=
R

oL ﬂ.l{ﬂJ

H 2. SIGMAQ) H=REaE

7 EEEE 24
NOR{M:S} Hrax MBTA, SEEHR
TRIEX) MNUEER X:00M 1 Afole] gt
BET{X:Y} HIEIR2Z
ERL{X} Erlang®z®
GAM{X) HOrER
RND SEPERRE

2.2 LENA Y 75
E3Y0] che AL B olH T FHE T2
3 30 2 AR o) ol

I 3 NSUOM 22 2= AR}
72 g olg|
EYI 2 CEIYAZE AEEe BY
Eg S EYAIZE MEHS HYRE
O] AtE] -
A Loader 209 AtEH(Loader: 0/1=busy/idle)
Truck - ERHE ffs 7Ictele EHQ] £(Truck)
{34 AE CAOfA EHER MRIEYE sl h7feln, 2
e 7150 EE & S| EAE ARIAIZ(7] AlEE
24t - EAZE AAE EEE 208 AR
A A | 2O it & 20E MR g
SR} E20] NEXIHM EAE otxF AR
=9 SiRF B, EBE MAX|EHCER =9
Aoz 275 3o 2 Ea2l0| AR
iy ;;}IE.Q SH5 E8lg 2O9 T2 ESH0| M&
A S0[H 7|
- AR AAE 20 MEF Loader=0(busy), 2HE 7Ict
MRt 2l= E 2 Truck=Truck—1, Axiof 0ot 2810
A&
24t - 260l 0|01 BHAF 7t AlE
AAEA - NXF & 29 ME Loader=1(idie), 2! Truck)00|
SHWL | o gzt 3 2
SR - ofxfol 0N "7 A
29 - 2ol 0[ofM “ESHNI] I AE
EHst0d A &*%‘2 2 CH7|;PE Eg9 £
=27 " i
Truck=Truck+1, 2t Loader)00|H “MX}' 7} ZIgl

o}7| A AjaElo] A QA0 % Loader$}



HMrd HMi1z 2006. 2

Truck® 2 Uehiolt)] of2jsh 24450 Abe7}
Bl Ablo] whbsled, o2 <1t Aelieo) wisl) zejEc)

2.3 ES Yo T2 MA AIE20|M Zut
SIGMA 2203l oA A IS A TEoidl EFH
RAE AEYold a3t A2 4 e At 5, 29 49t
5‘C‘ Al7to] wh2 AYeH4: Loader?t Truckd] #3FE Hojseal
A,

225 F3jo] 2t Eejo] of A7l thyl4eE Sof
4 ook, 2Eo) AESE e 23 4o
A 8 Aole] 28] Aes) 1ojehs AL 2
ci7h di7]Abelol 3182 Quish= AR Hx E o] Ay

0]o o
4+ Uehhe 77 59 22 Azield Z3ke BH Aeud)

EW.OUT (Loader vs. Time)

Loater

] 18 3 54 72 a9
Time

& 4. NIZH-LOADER

EW.QUT (Truck vs. Time)

Trutk 3

3G

00] B2 A} 2] o] fﬁfﬁo EIYE 922 of 2 ot}
ojo] ZeA|A AlEFolHd Bl )
A de grE %ul Axo|c}, o] B|AE shelo]
2 b TRA|A A BHolH Y
B 2 A} Az *I bk A 7hol W Abe) wsso)
HojZl Amy} ekt 9l

[N
ol
o))
flo o
i

]

>
s
1o

[k

o’k

Of
o
2

!
o rr
i o o

~
o
)

Hodel Nane: TEL1 . HOD

Hodel Description: EW

Output File: EV.0UT

Cutput Plot Style: NOAUTO FIT

Run Mode: GRAPHICS

. Trace Vars: TRUCK, LOADE

Random Humber Seed: 123485

Initial Values: 6.1

Ending Condition: STOP_ON_EVENT

Event: DUHP {10 iterations)

Trace Events: ALL EVENTS TRACED

Hide Edges:

Tine Event Count TRUCK IOADER
G.0006 START 1 6 1
0.000 1OAD 1 s 0
4.144 HAUL 1 5 0
4.144 LDUTR 1 5 1
4.144 1OAD 2 4 ]
9.566 HAUL 2 4 0
9.566 LD¥TR 2 4 1
3.566 LOAD 3 3 0
13,583 HAUL 3 3 g
12.583 LDWTR 3 3 1
13.583 LOAD 4 2 g
18.732 HAUL 4 2 g
18.732 LDWTR 4 2 1
18.732 LOAD s 1 ]
24.103 BAUL 5 1 ]
24.103 LDUTR 5 1 1
24.103 10 6 0 i}
25.812 DUMP 1 ] 0
28.603 HAUL 3 0 ]
28.603 LDWTR 6 3] 1
29.008 RETURN 1 g 1
29.638 DUNP 2 g 1
33.622 RETURN 2 g 1
33.686 DUNP 3 g 1
37.025 RETURN 3 0 1
39.802 DUMP 4 g 1
43.168 RETURN 4 g 1
45.6721 DUK¥P g ] 1
48.593 TRWLD 1 1 1
48.593 LOAD 7 o g
49.137 DUNP 6 0 ]
49 535 RETURN 5 o] g
51.919 TRVLD 2 1 g
52.997 HAUL 7 1 1]
52.907 LDWTR 7 1 1
52,3807 LOAD 8 1] g
53.054 RETURN 6 0 g
55.093 TRWLD 3 1 0
58,310 HAUL 8 1 0
58.310 LDVTR 8 1 1
58.310 LOAD 9 ] 0
61,503 TRYLD 4 1 i}
63.078 HAUL kS 1 0
63.078 LDWTR 9 1 1
63.078 LOAD i0 g [
68.012 TRVLD b4 1 a
68.444 HAUL 18 1 g
68,444 LODVTR i0 1 3
58 444 LOAD 11 0 Y -

K3 I et et e e o e S | L4 I

J8 6. EZ &9 uEMIA }\IgEﬂOI/\1 %JJ

O('
4

474 AL 2 A, & EFAGIAY) AL 24t
A 281 B AQY AR AITEE 5] BARRE 7 3?
A 48 AZHE 3 E £t} 92 & , 3t g9 Ege

A Folle SRS s HER, Ale]l £8EE A
TR uto] AJRte]= AT A AFR7E Al ElE Al7HS Wi



H7d X1z 2006. 2

ARV £8A7He 98 % 9tk
ohe & 4= A A2 AThoBEE AR ARHE TolE 3}
42 £2 el Holch
I 4. 2 AQARE T
3% ARARH BE ANap
LOADH LD1 LD1 = HAUL-LOAD!
HAUL1 HD1 = DUMP1-HAULT
DUMP1 DDA DD1 = RETURNI-DUMP1
RETURN!1 RD1 RD1 = TRWLD2-RETURN1
TOTALI D1 TD! = LOHHDHDDI+RDIHTD!

3. ZEMA AZ 0l

Z2 73 7 349 WorldUPPY] AAIS B510f AlZ3s
oot ZEA|A A EH O] HSIGMAYS 53

AE Alztel) 2715t 4

A2 A F ATYEE 043 H250] Aol

2ol Azst

2r9t EE9) x3log EAE 2Hsl= WS RAMEA
q_

@8 2 3

) @A Foh, 0|2 HAE 7}

A7kt

3} EZL

of vl

S B s Aol 28l AR So] shofop

=

£ Qs =, 28 Alsdlojde] AROR AZEL o

Sojr}t 1d 78 o]t A
HojFa1 9lom, 3.1~3.3 Holl A

2xle] HA el F20f AR

Ad 2_
0=

F715190c

Step 1 ‘maMga Msiﬂol*"‘

-

StepII :aHIL; Ega! & Task

...,g
: ] ProSimOut-1.txt
] ProSimOut-2.ixt

J8l 7. I2MA AIS20I

23 7ol Rizle} z;ol,
AZE Al §3AZE 5

Zo| AI2tst
Z2AA AlEF ol it 2
2 A8 %9 ProSimOut.txt o+

77

off A%=le] BY, EY 59 1T WA=
AAYENA Eejgoiiit) B3 A 2d
AA AP FARE BEE e T] —Lil%*
o, O|FE= BEAR AIZEE #{5}o] iﬂ
o]o) JfeFd HEgg ghEdl 0|59 Scaled

@)
=
o o mj

i

=2 g

o~ flo
o

=2

1

[t
Yo 2 ol
|o

xg
o,
5]
S

B

oZi
Ol

t]

5!
el
o
fir

31 Z2AA AlZao|dTtel o7

ZEA|A AEo]AollA Holx Akt Qut ska Y 7t
O] AJZRA|7E 5-0] A2 BE] A7) AR E|gl o Al
QAR Bl wdm AEelA 22te) e A7
AUE Aols) gigt ~aES) QAo BeHT

3.2 HHXE 2

EF 2olM 2GR, di71ARE 58 AR Uehts

FEAD ANEH )N ATE FHA0E A7 94
2] A2 5o ZAAstAo] T3t AA|XFF LAL 1ekstt,

N
=

o 4

i
=
=2

Aulol ofs) ciol e ARE ezl Blo] &A%l 93
g W 1312 Q4SS Tajele] 2 20| 4E7HEaY) B
2 Tk ofF S0} By 2oj2) sielasel 2eel 2

(Arm)o] A AE e} Sof 2+ Aohd, 2¢ 2| £ 9

= W7 (Bucket) = AT} Ao BRlo] BA A= BEAb
(Material) = 543}
g mdol ol |5

3:0

27olo} gk, 1% 82 olzia 4K
U o],

3.3 JW M9 =&t

AEdlold AuE AlZfstetr] 913t Tefe AHE 2

2 WorldUPPollA] Hjo]AATHE $lo5 PloH g E%
E7 ZAAIZE eto]l shte] ARE o FA717] el YAlet

O
{x1. y1, 21} \ 3

(x2, . v2,

/,—-b




RUaNRI=RE

Hr iz 2006 2

29 A17b0]) et AN} golzlojobat B},

theo] oA TEE 9jo] 1t Zo] & AHE 129] AZHE
ok (x0, y0, 2002 $1AoA (x2, y2, z2)9] |2 0B 7]
oflo] Qtofc

T= SimulationTime
set obj = Truckl
dim pos as vect3d
If T<=(t1-t0) then
obj.gettranslation pos
pos.x = xO0+&I—x0)/(t1-t0) X T
pos.y = yO+(y1-y0)/(t1-t0) x T
pos.z = z0+(z1-20)/(t1-t0) X T
obj.settranslation pos
Endif
If #1-tO)<T¢=(t2-t0) then
obj.gettranslation pos
pos.x = x1+x2-x1)/(t2—~t1) X (T—t1)
pos.y = yl+({y2-y1)/(t2—t1) X (T-t1)
pos.z = z1+z2-7z1)/(t2-t1) X (T-t1)
ohj.settranslation pos
End if
o7 T, 10, 2= 77} Al2RI9] AR, of5o] AAHEE 4]
b olgo] Bubs AZHSIEEE Sae AR AZholm, 1:e
AR E2R -9 o2t & 4= Q= (x1ylznel A
|7} =E9lE Al9] Alzteltt, Eg AlEeolMoliA Aulse
B HE7E et 22 oR A4Hog JalEd, HE]
ol g7zl YA Auizt slHste] X Fol Y= sl
FE ERAAT ZEAL AZACIES B Lol 2
oAAslo] B2l = 1)1 BAY] 35S FIH0R A
LAY EFo| 2=l

b (U'[N’ N

okt

zsgzs

F4

¢

o
i

GRS

3.4 EBNYS| A2 TH
£ 4 24, =21 50 2 g 249 ol

geo of detoive] Qo #YA
5 goz :ww A} SEHS T A2t @
e oot k8ol 7 o 4GS A4 B 1o
23, I3 108 18 1S 27 AR} 3 2 AR e Hof
F1 ek

78

4 8 E
Arolli= dAe] A 2eg Algdlolde] g S5
6}7 | IR g2 22 Algdlolde Tt HE5H A

ANE 29 Aol AN AEE SGon, oS
Sslo] £ ZAlsef diste] Heid i
of Al A £RAHE T3 ANt ABAA
0 AES Ao S AlZE Bloln Bebald Alg
Sl 434 olfefes] =8 a4 B4 ol e
Susiy AnAYS o & 9ot ARHoR Pz
a2 Aol ALY WSS A2H 02 Fastel Felg 4 9

pua



M7 M1 2006 2

T2 o] 7]Eof the] A7 A =2]” o 2t
S
=

A AléEéM P S o} 4 ol
A Aste] Wgelre Tefe LAl
£ 0)2)o) 34

H
OEi
o
™

1. Alciatore, D,, O'Connor, J., and Dharwadkar, P. (1991)

"A Survey of Graphical Simulation in Construction:
" Report to the
Advanced Technological Systems Task Force of The

Software, Usage, and Applications,

Construction Industry Institute.

2. OpdenBosch, A. and Baker, N, (1995) "Simulation of
Construction Operations in Virtual Interactive
Environments," Proceedings of the Second Congress on
Computing in Civil Engineering, Atlanta, Georgia.

3. Huang, R. and Halpin, D. W. (1993) "Dynamic Interface
Simulation for Construction Operation (DISCO),"
Proceedings of the 10th International Symposium on
Automation Robotics in Construction, pp. 503-510.

4. Oloufa, A. A. (1993) "Modeling of building construction

" Proceedings of the 10th
International Symposium on Automation Robotics in
Construction, pp. 237-244.

activities using forms,

. Sawhney, A. and AbouRizk, S. M. (1996) "Computerized

tool for hierarchical simulation modeling," ASCE
Journal of Computing in Civil Engineering, Vol. 12, No.
2, pp. 115-124.

.Kamat, V. and Martinez J. (2001) "Visualizing

Simulated Construction Operations in 3D," ASCE
Journal of Computing in Civil Engineering, Vol. 15, No.
4 pp. 329-337.

. Hendrickson, C. and Rehak, D, (1993) "The Potential of

a 'Virtual Construction Site for Automation Planning
and Analysis," Proceedings of the 10th International
Symposium on Automation Robotics in Construction,
pp. S11-518,

. Beliveau, Y. J. and Dal, T. (1994) "Dynamic-Behavior

for Material Handling in Construction,” Journal of
Computing in Civil Engineering, Vol. 8, No. 3, pp. 269-
285.

. Schruben, L. W, (1992) "SIGMA: A Graphical Simulation

Modeling Program," The Scientific Press., South San
Francisco, CA.
= AEY: 2005.05.13
AR 2006.01.23

Abstract

Even though graphical simulation is very useful for construction planning, the application of graphical simulation has a
limitation in dealing with objects without fixed form like earthmoving process. In this case, the mathematical/statistical
simulation about the productivity of the whole processes based on the numerical data of working time, waiting time and working
capacity of using equipment becomes effective. The mathematical/statistical simulation is not fully utilized in the field of
construction due to the difficulties of creating process models and securing trust the numerically expressed results of simulation.
In this research, the output of discrete-event simulation programs which are the most common mathematical/statistical simulation
tool for construction processes were analyzed for the purpose of earthmoving process visualization. The purpose of this research
is to develop a graphical simulation system that can help the construction planner select most suitable equipment and
construction methods through the visualize the numerical simulation results of the working time, the queuing time as well as the

amount resources etc.

Keywords :

Construction graphical simulation, Visualization, Virtual Reality, Discrete-event simulation
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