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The Application of Virtual Reality in Simulating

Structural Dynamic Experiments on Shake Tables

Student: Chung-Chin Li Advisor: Dr. Shih-Lin Hung

Department of Civil Engineering, College of Engineering

National Chaio Tung University
ABSTRACT

Recntly, Virtual Reality(VR). technology has been developed
rapidly. The application of VR to civil:engineering can able to
enhance the efficiency of compositing the complication for design
such as behavior of structures.under. dynamic Loading. VR has been used
in a lot of vartent-fieldsto.set up the VR laboratories. A great number
of significant experiments dosgo on 1ncivil engineering laboratory,
yet those experiment results can only be shown with 2D graphic and
their corresponding data. However; 1f* the idea of VR can be applied
on setting on a VR laboratory;the laboratory and the results of the
experiment ¢an be demonstrated in 3D animation. Hence, the results of
the experiments will'"be more meaningful.

This study offers one set to accord with:3D and to show its
interfaces. It canalso show 3D information by 3D graphic technology.
Moreover, by using the user interface, the interaction between human
and the computer can be demonstrated by VR with the 3D computer
graphic technology. This study i1llustrates that using 3ds max to set
up the shake tables and structural frame models, using VR software
Quest3D to design the VR, and providing the information regarding the
concepts of classifying experiments. As a result, when the user uses
this system, he or she can experience vividly with the process of
the experience and understand the results without any difficulties.
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RI5-19- S fdndats 7 £ R K 9474k

A B | c | p | B | F | o H
4845 | 4.23E05 0.116259 000048 0.141723 00012 0.146024 -0.00181
4846 | 6.52E05 0.116278 000049 0.14179 00012 0.146123 000183
4847 | 5.75E05 0116319 000052 0.141827 00012 0.146215 0.00183
4848 | 6.52E05 0.116397 000059 0.14187 000122 0.146245 0.00183
4849 | 5.75E05 0.116520 000058 0.141973 0.0012 0.146245 0.00183
4850 | 5.75E05 0.116635 -0.00057 0.142071 00012 0.146253 -0.00181
4851 | 4.99E05 0116708 000058 0.142169 000121 014623  0.0018
4852 | 423805 0.116777 000059 0.142266 00012 0.146237 -0.00181
4853 | 5.75E05 0.116809 00006 0.142364 0.0012 0.146245 0.00182
4854 | 4.99E05 0116813 -0.00058 0.142413 00012 0.146268 -0.00181
4855 | 6.52E05 0.116786 000058 0.142431 000119 0.146321 000185
4856 | 5.75E05 0.116772 000057 0.142425 0.0012 0.146436 000186
4857 | 5.75E05 0.116763 000055 0.142419 000119 0.14655 0.00186
4858 | 4.99E05 0.116726 -0.00054 0.142382  0.0012 0.146665 -0.00189
4850 | 4.99E05 0.116703 00005 0.142358 000122 0.146794 0.00186
4860 | 423805 0.116667 -0.00048 0.142321  0.0012 0.146833 000187
4861 | 4.99E05 0.116612 000047 0.14234 000121 0.146855 0.00189
4862 | 5.75E05 0.116598 -0.00048 0.14234 000121 0.146825 000186
4863 | 4.99E05 0116603 -0.00048 0.142352 0.0012 0146779 0.00182
4864 [ 299805 0.116617 -0.00048 @.00122 0.00184
4
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R mEE B VR

(2142 T 2% % > L@ nEd 8

[1]4r5c %

[(B]& 2 % B REF RIS HEMRT K1 FF 2
g mim~ 02004 -
[41F 3% > bR -mHBE Y FARECHFH M2 $# 4 8 md
w0 2004 -
[D]sksi= > TP F LS el 2022 F g L TMD 2 4Rk > B

~ o piwmeo 1996 -

Virtual Reality Technology, A

[6]Burdea, G.7,Coiffet, P. ,

Wiley-Interscience Publication, N:Y. , 1993.
[ 7]Heesom D.#, Mahdjoubi Li ,ProverbsA D. , Dynamic VR System For

Visualizing Construction Spacée Usage, ASCE Construction Research

Congress, Hawaii, 2003.
[8]‘:’*3*;]%%5’&%%?%&%’@? WEAF2ZB* R AT ik

A Virtual Environment Designed to Help

[9]Windschitl, M. , & Winn, B. ,
Fourth International

. ’

Students Understand Science
2000.

Conference of the Learning Sciences, N. J. ,
, Virtual Reality Through The New

[10]Pimemtel, K. , Teixeira, K.
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Looking Glass, 2" ed, McGraw-Hill, N.Y. , 1995,

[11]2 e Rinte ke B2 B RH N2 RE SRR B2 25 S

(1205 5 > 49 % 0D FRASE 5 52 577 > M2 S B ALk

[13J4F £ > B 1 - UBELT 50 M2l ~ 8
AL 02004 -

(141337 PR % 30 Fa e i i 5 6 2RI () W3 R Aes g
s S At 5i2005 o

[15F &P walf ! SRR SHEREEHEZBRD UL AN E R %Y 0 F

i B E L% 2004 e

|4

[16]% A& % %% 3dsmaxd 2o 2 B F I L5222 5452001

[17]E 48 < ~ Foffolf 1 3ds maxd # & W IEFa R LT RGF A2
& 2002

[18]:x % # » 3ds maxT # % %7 » &£ FTMLPF A2 » 2452005 ¢

(19725 % ~$ %4> Quest 3D I # 5 AU FL > ¢ EARI2Z KT

I~

e At 2006 °

@

B g
[20 ] 5 #% 9 B 4p B =k > http://www. ship. org. tw/vr/index. asp

[21 s #%9 B 4p B % =k > http://doctor_c. caece. net/mute/cae/lvr. html
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[22] #2.9 B AP B S 2E >

http://www. 86vr. com/case/others/200507/6076. html

(23] m ¥t F Sh 2 AP M 2k >

http://general. chemistry. pu. edu. tw/test/study/index. htm

(24 % 329 22 2 AR B S 2b

http://www. c-science. com/txt/tc/sc/980123sc. htm
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