MIAFIMNTIUAERTLazUIaNT UM 16 atun 3 Uszdnfeu nsngieu - Aueneu 2566 70

MIFIAINIINANFAS LA IANITN

Journal of Engineering and Innovation

UNANINY
L4 = o b2 ~ a o > 1
n3szgna [Znaluladn3g1aasannuIng aaLEs awese dmsuzIsandywinig
= ' 'y
ilaandasswnassng
Applying virtual environment for reducing the problems of construction work change

order

UNAA DAUATY 5UA 5INDY AUFUAUT WIUILAD

NPT ules AuIMNTTIAENS WIANTHIIIVEEY Wy Swmianguvmamiuas 10330

Noppadon Jokkaw* Tanit Tongthong Somjintana Kanangkaew
Department of Civil Engineering, Faculty of Engineering, Chulalongkorn University Bangkok 10330

* Corresponding author.
E-mail: noppadon.j@chula.ac.th

o o

NSUUNANIY 21 Wy 2565; Tuiuilounay A3afl 110 nsngiew 2565; Tuiineuiuunany 7 fueneu 2565

UNANED

miAdeatuiiagusrasdifiotiauonnimaluladnissaesaninundouaiiouaialdtunisdeatns Tnglidadiuds
Jamnsidsuutasuieains SuhnsAnwanudululdlunsszendlimeluladnisdassanmundenaiioussaiioan
Jyminisidsunvasuioaiissznitadivesau geenuu wazgiuimun lagdvusanudgiuinmaluladnisdiaos
anmwindeutaiiouaselvianuidnlduansisdunisaniiunuieasisluaninwindensis annisnagevanuigiulaely
wuudeuny WietaeuiAniTouiisussninianmindeuatiouaieiuanmindes Insvhnsmaaedlulassnsneains $1uu
2 nsdifnwuazduiunmsduidenngumeg uidnszauliagns Auzneuamans guiasnsalunTinends S1uau 20 au Lilen
Ms3uitsanuidndevuinnazanuidnUasadovesdsneains mﬂﬁ?uv‘hmﬁmeﬁﬁffﬁuﬂaﬁaﬁlaaamaauﬁﬁuﬁimLﬂ%‘lamma
Ya93afandu (Wilcoxon-signed rank test) :Mnn1sianalIeuiigunuuangd19eIn1ssuiimnuidnseninaniniindes
iailouaTafiuanimuindonats :nnsAnvinuinmsivivesanuidnvesvunauazanulaonfovesdsieaiierumanalilad
Msdansdn muIndeuaioutsazan nuandensss luifaruuansreiuedefiTed iy 2 nsdfine wansliifiuieny
Gululdlunmsiumeluladnishaessanmuindouaiiouriunussgndliifiemsantyvinisdsuntasnunoaddls
AdNATY

wallaBanuaiionss weluladmsdiassanmuindonaiousds mswasuuasnuieains anuidn
Abstract

This research proposes applying a Virtual Environment focused on change order in the construction project.
The possibility of Virtual Environment technology to reduce the problems of a change order between owner, designer
and contractor in the construction project was studied. This research assumes that users' feeling measured by using a
Virtual Environment is not different from real situations. The assumption was tested by the user’s feelings using the
questionnaire that compares the feeling of a Virtual Environment and a real situation. The two case studies in the real
construction project were used for the experiment. The 20 samples were randomly selected from undergraduate students

in the Faculty of Nursing, Chulalongkorn University. The Wilcoxon-signed rank test was applied to analyze the data from
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the questionnaires. The results show that the feeling of the users who applied the Virtual Environment and the real

situations in the construction project for the two case studies are not significant difference. Therefore, it can be concluded

that Virtual Environment is possibly applied to reduce the problems of change order in the construction project.
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2. Cave Automatic Virtual Environment (CAVE)
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u anmuandeuiaiiouniaiuil fauandusud 12 uas
sUfl 13 andudsiuiumstinzideyafeaiinaaey

Y Y

o o o

a1euNlaglpIeerungveiIanendy (Wilcoxon-signed

rank test) AIWaAIlUANTIN 7

JUN 12 nguAegariin1snARed i anINLINGaNaTe

JUN 13 ngusieg1in1snaaes o an1miIndeNatlouase

M3ei 7 wan1shAszideyadivaiinaasudiduilag
\w3anevesiafendy (Wilcoxon-signed rank
test) nsdiAnyadl 2 dwmfunisiananisivives
ANUAnTenNYaanAfYMUANEILAL FULUUYBY
stule (= 0.05)

gwuRt |1 2|3|a|5]|6|7]|8]9]10

M, |5 |ala|3|alalal3]|3]3

d; 1]0|-1]0|1]0]-1]0]1]0
ZR; 3.00

ZR; 12.00

Sig.

(2—taigled) 0180

911715197 7 NUIINANITILATIERTENT
annuIndeuaseivaninwindeutaiiouassluaiunis
SuvesmnuidanisanuUaendeniuaiugeazsuuuy
vaedula 994U 4 9 A1 Sig (2-tailed) 11nn31 0.05
nng fetuissenfvauuigrundn (H,) nie Ujias
anufAgiumaden (H,) wandliiiuiinissuifeenuddn
Uaoaduauaugeiasguuuuressitule lisdiedu

N o

g1 dpd AN 19adif
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4.2 @5UuazaiUsINANITNAABITAAINNLANGAIY
sendnenisiuivesaduidnluaninuindonass

fuau3ananmuIndesaiiouas

31INNTIATIEANTIAAIINLANAINVDINITFUVRS
AUIANDITENINANTINUIAROUITINUANINUINA B
wilouate nedl@nudilddmdend oy 2 nsddnw leun
vieainfdane1ua warlasdula s lasanisneasnavesin
Hanuwnsluy AugneIuIad1ans QaInIalunInendy
Tngnsinsnageuanuigiunienisise dsldnanis
yaaes fail

RnaNuAgIUNan (H,) A n13iujvesnusin
FENINANTINWINGONITITUANINLING OXLAT D UITIEAN

(%

whiiu Tngnaannnisvaaedly 2 nsalfnw wui1 mssus
YBIAUFANTENINNVUIA A1UFIVDINBY UATAIY
Uasadumuisguiuuressntulaainassaninwinden
fifn Sig. (2-tailed) u1nnd1 0.05 feduluuisoiiag
gousuanuAgIuvan (H,) nandne msldmalulagnis
T1909aNMWINTOULANBUITY (Virtual Environment: VE)

arunsalvmduidnungldarulalaunndlaann

U

o o

ANNWINADUIZIBY TP N9ADA

1)

5. d5UNan15338

Tudupounsduiuaudeains madeundasiiy
fea¥ e (Change Order) anunsatinduldiaue lunsdi
WvedlasinisvinnnudilaludnyagnianisnInyes
Tasans fedulueniddodiingussasdifiofinunisnis
Usvgndldinalulagdnaesaninuwindeuialaudsy
(Virtual Environment: VE) dwudnaesiuuneasnanou
nsneasslidldanuladinnudilavasiiutdnvaznig
nenImvetiIudeaisiiaziiniuae ioanany
Annanaflenadsmwansenulutumeunsneadls

31NNTIATIERNTINAIINUANFIBINTTU VRS
ANMUIANTITENINANINWIAGBNITINUANINUIAG BY
wliauase anfiuniameaedlaeldnguiiegiadiuiy 20
Au wusdu 2 nqudmiuneaesiananisiuivesnuidn

U 2 NSAANET UTENBUMIY NTMAN®IN 1: o9nn

Janme1u1a $1udn 10 AU uagnsdd 2: laadulavedn
Taang1u1a 371U 10 AU A ANINLINRONITIUAY
anmuandoudiasaaiiousis anduislingusiogng
AeULUUADUY vdsndildmsdudunismaasduass
ANINLINRONNUT AIBLUUABUDINYALALITULALE
dHomuAeafunssuivesanuddnifeaty s anugs
wazANNUaBANY

Tneuadwsildannismaaesdu ansnsnasunaléd
n135udvasanuidnainnisliiuaninuindonass
Wisuiisudunislaiiuainaniniindaudiasaaiion
Tamsmalulagadisaninwindeuiaionass (Virtual
Environment: VE) TaifiaauuanansegiefidediAgnig
atd nadme nsduvaluladaninwindeuiaiouasaun
Usggndldaulunisiiassuuuneadianauaniiunig
Aoaiaasanunsagieigldausuiteuun Anuas uas
Aulaoadeld daudtuneuiueenLuy sau%9
ayaouteianaInvesUneains Jeeratlugnsan
Janludesosmsasuulassunoadns varianums

Aoasasiuluualle

a

AnAnssuusznA

HA8UBVIUAMLASINISABAS 19NN T AN L9l

Y 9

ATNEIUIAANENT LAZAMLIAINTTUAENT J1a9NTal
wingdenlienueuiseideyaiinetedluaidy

1 sfsdungaouilunsiiudeya
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