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Experimental Evaluation on the Base Shear Force

of a Base Isolation System
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ABSTRACT

The base shear force and the overturning moment are important factors for the earthquake design of
a structure. These should be predicted exactly especially when the nonlinear seismic isolation bearings
are used against earthquake motions. Generally, these are derived by the acceleration responses of a
structure with the assumed masses. However, these can be contaminated by the noise in the measured
responses and the uncertainty of assumed masses. This paper presents the results of the derived base
shear force and overturning moment compared with the measured results by multi-axis load cells. Also,
discussions are made on the cross-coupling effects of the multi-axis load cell.
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Fig. 2 Model installed on the shaking table

Fig. 1 Test model
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Fig. 3 Kobe(1995) earthquake in horizontal direction
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Table 4 Maximum base shears, displacement and overturning moments
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Fig. 6 Cross-correlation functions between the claculated and the measured results
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(b) Base isolated model with the maximum input acceleration of approx. 0.05g
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(d) Base isolated model with the maximum input acceleration of approx. 0.2g
Fig. 4 Measured earthquake responses : accelerations, displacement and loads
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(b) Base isolated model with the maximum input acceleration of approx. 0.05g
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(c) Base fixed model with the maximum input acceleration of approx. 0.2g
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(d) Base isolated model with the maximum input acceleration of approx. 0.2g
Fig. 5 Calculated and measured base shear forces and overturning moments
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