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Dynamic Test of Structural Models Using 4mX4m
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ABSTRACT

The objective of this study is to review the current state of earthquake simulation techniques using the shaking
table and check the reliability. One degree-of-freedomy(d.o.f.) and three d.o.f. aluminium shear models were used
and dmx4dm 6 dof shaking table was excitated in one horizontal direction to simulate 1940 El centro
earthquake accelerogram (NS component). When the actual acceleration history of shaking table is compared to
the desired one, it can be found that the overall histories are very similar, but that the lower frequency range
(0~2 Hz) of the actual excitation has generally lower amplitude than that of the desired in Fourier transform
amplitude:.  Free vibration and white noise tests have shown amost the same values for natural frequencies, but
shown quite different values for damping ratios, that is, 1.37% in case of free vibration test vs 14.76 % in case of
white noise test. The time histories of story shear versus story drift show the globally linear elastic behaviors. But the
elliptical shape of the histories with one of the axis being the sfiffness of the story implies the effect of viscous
damping.

Key words : shaking table, earthguake simulation
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3 D.o.f model
38l 1 Details of models (unit : mm)
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E 1 Schedule of dynamic tests
Sequence Test Type Acgzéﬁcor r?u(rlec(i; A)
1 Free vibration test
2 White noise test 0.02g, 0.05g
3 1940 El centro NS component 012
4 1940 El centro NS component 0.25g
5 1940 El centro NS component 0.319¢
6 Free vibration test
7 White noise test 0.02g
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E 2 Maxium response for E-Centro NS base motion
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35 0.9 1 14.25 1.25
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15 0.378 1.26 2744 0.67
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(a) Desired base motion
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(b) Achieved base motion
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(d) Comparision of Fourier transform
33 8  Shaking table motion for the El-Centro NS

base motion (PGA 0.319g)
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22l 10 Story shear versus inter-story drift histories
(PGA 0.319g)
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