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Creep-stress-time four parameters mathematical model of calcareous
sand in South China Sea

CAO Meng" 2, YE lJian-hong?
(1. School of resource and environmental engineering, Wuhan University of Technology, Wuhan, Hubei 430070, China;
2. Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: Calcareous sand is a kind of geo-material with special structure and mechanical properties formed due to the marine
biological deposition process. To further study on its creep properties, a series of long-term creep tests for calcareous sand sampled
from a South China Sea coral reef island were carried out under different confining pressure. The instrument used in this study is
triaxial rheological apparatus. The test results show that the damping creep occurs with deformation increasing for saturated
calcareous sand when the applied constant pressure load is less than the failure strength, however the deformation rate decreases until
the deformation become stable. The greater the applied stress is, the longer the deformation becoming stable could takes. The creep
deformation is positively correlated with the deviatoric stress, meanwhile is inversely correlated to the effective confining pressure.
The relationship of strain-stress and strain-time are nonlinear. It is found that it can be fitted with power function in mathematic. A
four parameters new model is proposed to describe the relationship between creep strain and time, deviatoric stress as well as
effective confining pressure. Compared with the traditional empirical Mesri creep model, it is unnecessary to perform the
conventional triaxial test to determine the peak failure strength. Due to the fact that the required test works is reduced, the proposed
new model in this study owns some priorities to some extent.

Keywords: calcareous sand in South China Sea; triaxial creep tests; creep properties; creep mathematical model
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Fig.1 Calcareous sand in creep test
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Fig.2 Particle graduation curve of the calcareous
sand from a coral reef reclamation island in South China
Sea (Cu=6.18, Cc=1.35)
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Fig.3 Creep-time curves of saturated calcareous sand
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