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NON-STATIONARY RESPONSE OF UNDERGROUND
STRUCTURES SUBJECTED TO RANDOM EXCITATIONS

By Hisao GOTO, Kenzo TOKI and Takashi AKIYOSHI

Synopsis
For seismic response analysis, it is important to take into account the dynamic effect
of surface layer around the foundation structures. Firstly we introduce the unit impulse
response functions of rigid underground structures with elliptic cross sections which
contain the effect of dispersive ‘and dissipative energy. Secondly we discuss the response
of the structures in the ground and the expected number of threshold crossings, subjected
to non-stationary random process which is constructed by the product of a deterministic

function and a stationary random process with an arbitrary probability density.
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Fig. 1 Model of rigid cylinder and its cross section.
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Fig. 2 Dynamic effects of fhorizontal ground coefficient.

Minor
hy=0.05

Major
h,=0.05

w/uyg w/wy

Fig. 3 Dynamic effects of horizontal earth pressure.
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Fig. 4 Amplification factors of frequency responses.
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Fig. 6 Asymptotic curves of dynamic effects

Fig. 5 Asymptotic curves of dynamic effects
of horizontal earth pressure.
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Fig. 8 Unit impulse response functions of rigid cylinder.
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Fig- 12 R. M. S. of responses and correlation coeffcients.
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Fig. 13 Rate of threshold crossings of level 4 per unit time.
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Fig. 14 Expected number of threshold crossings of level A.
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