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Preliminary study on the creep characteristics of calcareous sand from reclaimed
coral reef islandsin south China sea

YE Jianhong!, CAO Meng?, LI Gang®
(1. Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China;
2. School of Resource and Environmental Engineering, Wuhan University of Technology, Wuhan, Hubei 430070, China;
3. School of Civil Engineering, Xijing College, Xi'an, Shaanxi 710123, China)

Abstract: The Construction of a series of reclamation islands on coral reef in South China Seais a strategic project
of China. These reclaimed lands on the top of coral reef is mainly consist of calcareous sand. Previous studies have
confirmed that coral calcareous sand could generate creep deformation under long term constant loading. As the
foundation materia of al kind of structures built on reclaimed coral reef, the creep behavior of calcareous sand
will definitely affect the long-term subsidence of these structures built on it. Therefore, it is highly necessary to
investigate the long-term creep characteristics of coral calcareous sand from South China Sea. In this study, a
series of tri-axial drained creep tests are performed with confining pressure 100kPa for the samples from a coral
reef island in South China Sea to investigate the creep characteristics of calcareous sand. The experimental results
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indicate that the creep of calcareous sand is attenuated and steady type. The relation between creep strain and time
in double logarithmic coordinates are all straight lines under different stress condition. It isindicated that a power
function can be adopted to descript the relation between creep strain and time for calcareous sand. Additionaly, it
is further found that these straight lines corresponding to different creep deviatoric stresses are basically parallel
with each other so long as the dry density of calcareous sand is the same. It is shown that the slope of these straight
lines describing the relation between creep strain and time for calcareous sand has no obvious relationship with the
creep deviatoric stresses. Based on the test results, it is also found that the trend of volume change of calcareous
sand samples at creep stage is mainly controlled by the previous process of that the volume contraction of
calcareous sand samples is finished or not under shearing before creep stage beginning. In this study, it is
confirmed that Mesri creep model can effectively describe the stress-strain-time relation of coral cal careous sand.
It is also found that the final creep strain of calcareous sand is highly linearly related to the stress level ¢/(o1-03)s.
Through particles gradation test before and after creep test, it isindicated that the creep of calcareous sand under
low confining pressure is mainly attributed to the slipping, shifting, and rearrangement between soil particles.
Key words: soil mechanics; coral calcareous sand; triaxial creep test; creep characteristics; creep mathematical
model; coral reef reclamation project in South China Sea
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Tablel Physical parameter of calcareous sand from a coral
reef island of South China Sea
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Fig.1 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.7 Hyperbolic fitting between the stress level D and axial
strain at ¢+ = 1 min for calcareous sand from South
China Sea
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Table3 Parameters of Mesri creep model determined based
on experimental data

TFH# (g * cm 3) t/ min 2SJE; Ry i
1.45 1 3.584 0.292 0.016
1.65 1 3.358 0.250 0.023
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Fig.8 Comparison between the creep experimental data of
calcareous sand and Mesri creep model
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Fig.9 Relationship between final creep strain and stress level
D of calcareous sand
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Fig.10 Gradation curves of particles size of calcareous sand
before and after creep tests
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