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Abstract: Taking the stiffness ratio, the post-yield stiffness coefficient, the yield displacement of the isolation
layer, the friction coefficient, the mass ratio and the natural period of the superstructure as the influencing factors,
sensitivity analysis of the total earthquake input energy is carried out for rural building structures supported on
sliding base-isolation systems. In the sensitivity analysis, the orthogonal experiment method is adopted, and the
total earthquake input energy is treated as the only response index. The present study shows that the sensitivity of
the total earthquake input energy always depends on the amplitudes of earthquake motions and the engineering
site conditions in the whole parameter range of concern, and the natural period of the superstructure exhibits a
demonstrable effect on the total input energy. The engineering site condition shows the lowest effect on the total
earthquake input energy when the natural period of the superstructure is about 0.1s. The total input energy has a
nearly linear relationship with the friction coefficient in the case of large amplitudes of earthquake motions. It is
also discovered that the stiffness ratio, the yield displacement of the isolation layer, the post-yield stiffness
coefficient and the mass ratio have relatively weak effect on the total input energy when the rural building
structures supported on sliding base-isolation systems are subjected to severe ground motions.
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Table 1 Selected seismic waves and their characteristics
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Table 2 Average range of response index to system
parameters under type I site condition

, HRSH
Amax/(cm/s )

B a dy/m U A Tys

220 0.02  0.009 0.014 0.012 0.013 0.136
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Table 3 Average range of response index to system
parameters under type II site condition
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Table 4 Average range of response index to system
parameters under type III site condition
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Table 5 Average range of response index to system
parameters under type 1V site condition
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