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AN APPROXIMATE CALCULTATION METHOD
FOR INTEGRAL OF MEAN SQUARE VALUE
OF NONSTATIONARY SEISMIC RESPONSE

Shigeru AOKI and Azusa FUKANO

The response of the structure subjected to nonstationary random vibration such as earthquake excitation is
nonstationary random vibration. Calculation method for statistical characteristics of such a response is complicated.
Practical and simplified method to obtain theoretical statistical value is required. Mean square value of the response is
usually used to evaluate random response. Integral of mean square value of the response corresponds to total energy of
the response. In this paper, a simplified calculation method to obtain integral of mean square value of nonstationary
seismic response is proposed. The structure is modeled as a single-degree-of-freedom system. Nonstationary white noise
is used as input. Integral of mean square value is obtained for some value of the damping ration and the natural period. It
is found that the proposed method gives exact value of integral of mean square value of the response.
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Fig.1 Single-degree-of —freedom system
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Fig.2 Envelop function
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Table 1 Integral of mean square value of the response (T,=0.5s)

Displacement (m?-s) Velocity (m%/s?-s)

5 Exact Approximate Exact Approximate
0.01 8.44x10" 8.44x10™" 1.33x10° 1.33x10°
0.02 4.22x10™ 4.22x10* 6.65x10 6.67x10
0.05 1.69x10" 1.69x10™ 2.65x10 2.67x10

Table 2 Integral of mean square value of the response (T,=1.0s)
Displacement (m?-s) Velocity (m%/s?-s)

5 Exact Approximate Exact Approximate
0.01 6.75 6.75 2.66x10? 2.67x10?
0.02 3.38 3.38 1.33x10? 1.33x10?
0.05 1.35 1.35 5.31x10 5.33x10

Table 3 Integral of mean square value of the response (£=0.01)
Displacement (m?-s) Velocity (m?/s2-s)

Thie) Exact Approximate Exact Approximate
0.2 5.40x102 5.40x102 5.31x10 5.33x10
0.5 8.44x10™ 8.44x10™ 1.33x10° 1.33x10?
0.8 3.46 3.46 2.13x10? 2.13x10?
1.0 6.75 6.75 2.66x10? 2.67x10?




