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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-freedom(d.o.f) and three d.of aluminium shear models were used and 4mX4m 6
d.of 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 almost 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 clastic behaviors. But the elliptical shape of the histories with one of the axis being the stiffness
of the story implies the effect of viscous damping.
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Fig. 1 Details of models (unit : mm)
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Table 1. Schedule of dynamic tests

Sequence Test Type Peak Ground Acceleration (PGA)

1 Free vibration test

2 White noise test 0.02g, 0.05g

3 1940 El centro NS component 0.12g

4 1940 El centro NS component 0.25g

5 1940 El centro NS component 0.319g

6 Free vibration test

7 White noise test 0.02g
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(b) Locations of accelerometers and transducers (1 D.o.f)

Fig. 2 Instrumentation identification and locations (unit : mm)
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Fig. 3 Story level acceleration response Fig. 4 Fourier Transform

332 Y

AAAZAAMYE odo -3y wWAy(White noise)dd -2 Fig. 5@ L2 7IHEE AFriol 7}
Y3t Ao Hof YHAINEEE o 0.02go|th Fig. 5ol A KB vt} o] 0~45Hz 74x|9] njrt
Aol 2+ M7l(Amplitude)E 7HY A& ¢4 2t Fig 62 Fig 59 d¥ UH-Fo 23 3
DofREHe] 38 7M4E -§€e] o] A (Transfer Function)& LIehd Zolw, o] o[ 4§ njnn
3 Al(smoothing) VEPA A 2}7} Fig. 7o Lleht Qlth Fig. 722 thy] o] F2RY I{F 3
fi &t o] Uehta ol

8.84

fiz 24.57| Hz

35.43
o] T1Zlof half-power(bandwidth) methodE o83t Z|A|+E I3l BHE 14.76%, 7.2%, 3.6%=
(PA:ARN el )

-211-



0.02 oo ; |
= n,n;: _________ OO TS I TR A T o000
__5 1 3 0.0003
i:g' iu.nnoz
0 5 'l-.l(ﬂ‘.c) 15 20 9 10 20 F':l'oq“."c'(l.?l) 50 L1 70
(a) Acceleration time history of shaking table (b) Fourier Transform of shaking table
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Table 2. Maxium response for El centro NS base motion (PGA 0.319g)
Py ) HeY o] &89 o SHY o Sl
(cm) (%) (kg) (®
3% 0.9 1 14.25 1.25
2% 0.703 1.17 21.09 0.94
1% 0.378 1.26 27.44 0.67
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Fig. 8 Shaking table motion for the El centro NS base motion (PGA 0.319g)
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Fig. 10 Story shear versus inter-story drift histories (PGA 0.319g)
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