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Fuzzy probability comprehensive evaluation method
for sand liquefaction during earthquake
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LIU Zhang-jun*, YE Liao-yuan’, PENG Gang
(1. College of Civil & Hydropower Engineering, China Three Gorges University, Yichang 443002, China;

2. School of Civil Engineering, Tongji University, Shanghai 200092, China; 3. Yunnan University, Kunming 650091, China)

Abstract: According to the fuzzy probability theory in fuzzy mathematics, a comprehensive fuzzy probability evaluation model of

sand soil liquefaction is presented. In order to consider the fuzziness of weight factor, the fuzzy weighted value is suggested to avoid

the uncertainties while determining the weight factor. The following factors such as earthquake intensity, standard penetration number,

mean diameter and effective over burden pressure are selected as the evaluating indices; and liquefaction grades are classified as the

non-liquefaction, slight liquefaction, medium liquefaction and serious liquefaction in the evaluating model; so the evaluation results

can be more precise. The theoretical model is successful applied to evaluating liquefaction of sand soils in practical engineering; and

the rationality and effectiveness of the method proposed is demonstrated through 22 examples.

Key words: sand liquefaction; earthquake; fuzzy probability; fuzzy weighted values; comprehensive evaluation
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Table 4 Examples of evaluation for seismic sand liquefaction
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