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Abstract: Liquefactions of gravelly soils are widely distributed in the 2008 Wenchuan earthquake. Field investigations show
that the existing settlement evaluation methods for sands are not applicable to the gravelly soils due to the gravel content effects.
It is aimed to develop the evaluation method for shaking-induced volumetric strain for the gravelly soils with consideration of
gravel content, which is based on the so-called "Zhang-Shamoto" model. The dynamic triaxial tests are conducted to
parameterize the evaluation method, and three centrifuge model tests on the gravelly soil grounds with typical gravel contents
are carried out to check the performance of the proposed evaluation method. The test results show that the higher the gravel content,
the smaller the shaking-induced settlement. The proposed evaluation method can accurately predict the shaking-induced settlement
for recently deposited gravelly soils, but shows a conservative prediction performance in cases with pre-shaking effects, which

suggests the need to further improve the proposed evaluation method by considering the pre-shaking effects.
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Fig. 1 The tested gravelly soils
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Table 1 Physical properties of the tested gravelly soils

ZH i1

GC/% 0 20 40 60

Gs 2.71 2.71 2.71 2.71
dio/mm 0.137  0.152 0.18 0.252
dso/mm 0.382  0.443 0.573 7.025
Cu 3.16 3.4 26.33 40.44

€min 0.465  0.385 0.295 0.24
€max 0.885  0.769 0.693 0.621
k/(10%cm's ') 0.397  0.395 0.485 1.015
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Fig. 2 Typical records of undrained cyclic tests on gravelly soils
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Fig. 4 Instrumentations in three model tests
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Fig. 5 Time histories of acceleration and excess pore pressure

responses of three model grounds under Motion 3
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Motion 3
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Fig. 8 Comparison between measured and predicted settlements
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