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Analysis on feature of surface ground motion for liquefied sail layer
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Abstract: In the paper, the feature of surface ground motion on the liquefied sites is presented by theoretical calculation and analysis with earth-
quake data. The results of the calculated and the observed data are agreeable qualitatively and some important results are consistent quantitatively.
Both indicate that the liquefaction makes the frequency of the surface horizontal quake reduced obviously. Also, the liquefaction makes the charac
teristic period of the response spectra of the surface horizontal accelerations prolonged by more than 0. 1 s at least and 0.3 s on average. The peri-
od of 0.8 s in the response spectra of the surface horizontal accelerations is a boundary point, below which the acceleration of liquefied soil layer
decreases in the spectra to a certain extent and beyond which the acceleration of the liquefied soil layer significantly amplifies, especially in the
range of 1 s~ 3 s in the spectra.
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Fig. 1 Profiles for calculation
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Fig. 2 Anificial acceleration histories on rock base
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Fig. 3 Earthquake acceleration histories on rock base
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Fig. 4 Horizontal acceleration histories on the liquefied and non— liquefied sites during the Kobe Earthquake in 1995
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of horizontal acceleration histories on
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Fig. 6 Comparison of surface acceleration histories with and without

liquefiable profiles under the artificial and Qian waves

9 — WA 2
8 — AWEWE 1
7 o
6 -1
:'!; 5 T -2
= £ -3
= 3 = -4
<
2 -5
1 -5
% 10 ) 3 %0 % o io %6 30 0 30
the ths
BASERCESMERAME () ARMMA (ag) TERAERTRITANME TR
4 — WAL or
is - =5[]
3 05+
25
2 2 E. s
Z
g q_1_5|_
05
t'n § :'o lls 2'.0 _10 ’5 lln Iis 2ID
. ta s
WASEMARIRMERL N WA ISR

(b) ERUWA (9H)

E7 AERSEREHATERUETNES S FHLHE M RNEE IR S REBRERNEMHEL

Fig. 7 Time— dependent process of the frequency components and their difference of suwrface acceleration histories

with and without liquefiable profiles under the artificial and Qian waves
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Fig. 8 Response spectra of the horizontal accelerations on the liquefied and non— liquefied sites during the Kobe Earthquake
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Fig.9 Comparison of the relative response spectra on the liquefied and non- liquefied sites during the Kobe Earthquake
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Fig. 10 Effect of liquefaction on response spectra under the artificial waves
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Fig. 11 The average increments of response spectra due to liquefaction under three earthquake waves
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Table 1  Characteristic periods of acceleration spectra on non— liquefied sites in Kobe earthquake
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Table 2 Comparison between calculated and recorded acceleration characteristies
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