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CALCULATION METHOD OF SEISMIC MOTION AMPLIFICATION RATIO CORRESPONDING TO FUNDAMENTAL
PERIOD OF LAYERED SOIL PROFILES
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Seismic motion amplification ratio corresponding to fundamental period, Gs, is a very important factor used for evaluating site effects. In this paper, a new

method for computing Gs, of a layered soil profile is proposed. In this method, layered shear wave velocity profile is replaced with an equivalent linearly varying

profile. Subsequently, based on analytical solution for Gs; of the deposit with linearly varying shear wave velocity profile, an equation to estimate the Gs; of

actual layered soil deposit is proposed. To demonstrate the validity of this development, G, of 68 representative soil profiles are evaluated, it is shown that the

results by the proposed method agree well with those by the wave propagation method. Moreover, free field response spectrum of 4 soil profiles are evaluated

using the proposed method for G, then, the obtained results are compared with those by program SHAKE. It also can be observed that results by the proposed

method agree well with those by program SHAKE.
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Fig.1 Single layer soil on bedrock with linearly varying shear

wave velocity profile
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Theoritical results
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Fig. 2 Verification of the formula (6) for undamped Gs,; of the soll

profile of Fig.1
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Fig. 4 lllustration of the concept of replacing layered shear wave
velocity profile, (a) with an equivalent constant profile, (b) with an

equivalent lineally varying profile.
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Fig. 3 Verification of the formula (8) for damped Gs; of the soil profile
of Fig.1
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Sear wave velocity (m/s)

(a) Soil profiles of first site class

(b) Soil profiles of second site class
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Fig. 5 Shear wave velocity of multi-layer soil profiles over engineering bedrock used for analysis.
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Fig. 6 Verification of the proposed method for G;; of multi-layer soil profile on bedrock
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Fig. 9 Shear wave velocity of multi-layer soil profiles over engineering bedrock used for analysis
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Fig. 10 Comparison of free field acceleration response spectrum of the multi-layer soil profiles calculated by different methods
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