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Dynamic triaxial test on liquefaction characteristics of calcareous sand in South China Sea
GAO Yunchang" ?, PENG Xiaodong" ?, GAO Meng"?, CHEN Qingsheng’
(1. College of Civil Engineering and Architecture, Shandong University of Science and Technology,
Qingdao, Shandong 266590, China; 2. Key Laboratory of Civil Engineering Disaster Prevention and Mitigation.
Shandong University of Science and Technology, Qingdao, Shandong 266590, China;

3. Department of Civil and Environmental Engineering, National University of Singapore, Singapore 119077, Singapore)

Abstract; With the rapid development of island reef construction, to determine the liquefaction characteristics of cal-
careous sand engineering sites has become an important issue for preventing and mitigating ground-based liquefaction
disasters. To study the liquefaction characteristics of calcareous sand under dynamic loading, the dynamic triaxial
test was carried out. Considering the effective confining pressure and dynamic stress ratio, the development process
of dynamic pore pressure, the cumulative characteristics of dynamic strain and the evolution principle of hysteresis

curve were investigated. The test results indicate that the increase of confining pressure enhances the liquefaction re-
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sistance of calcareous sand and increases the cumulative plastic strain when the sample is unstable. With the increase
of effective confining pressure, the fluctuation range of pore pressure curve of calcareous sand increases, and the cy-
clic mobility is enhanced. The cumulative plastic strain of calcareous sand develops steadily at the beginning, but in-
creases sharply afterwards when it accumulates at the instability position, which finally deforms and destroys the
sample. After liquefaction damage, the grain skeleton of calcareous sand still has a certain residual strength. The ar-
ea of hysteresis curve shows the evolutionary principle of increasing first and then decreasing. In the process of lique-
faction, the shape of the hysteresis loop remains basically unchanged in the early stage., and drastically changes in
the middle stage, and gradually becomes stable in the later stage.

Key words: calcareous sand in South China Sea; liquefaction characteristics; dynamic triaxial test; hysteresis curve
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Fig. 1 Sample diagram and grain size distribution of calcareous sand
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Fig. 2 Time-history curve of dynamic triaxial test for calcareous sand
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Fig. 3 Time history curve of calcareous sand pore pressure under different confining pressures
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Fig. 7 e4-N curve of calcareous sand considering different factors
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Fig. 9 Typical tested hysteresis loops of calcareous sand
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