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Experimental study on characteristics of pore water pressure and dissipated
energy of saturated calcareous sand under complex loading conditions
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(1. PowerChina Huadong Engineering Corporation Limited, Hangzhou 311122, China; 2. College of Civil Engineering, Zhejiang

University of Technology, Hangzhou 310014, China; 3. Department of Civil Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: Calcareous sand, the special soil, is the main material for the filling of islands and reefs in the South China Sea,
which is biogenic sediments and skeletal remains of marine organisms. It is of great importance to study its dynamic
characteristics. By a series of undrained cyclic triaxial tests on the calcareous sand, the characteristics of pore water pressure are
investigated. Besides, the energy method is used to establish the relation between the pore water pressure and the dissipated
energy. The results show that the ultimate residual pore pressure ratio of the saturated calcareous sand increases first and then
decreases with the change of consolidation stress ratio. The accumulated dissipated energy during cyclic loading is related to
the initial static shear stress ratio and relative density of the sample, and has few influences on the cyclic stress ratio. The
dissipated energy of the saturated calcareous sand under different test conditions can be predicted by the energy model. The

research provides theoretical basis and technical support for the stability analysis of calcareous sand foundations.
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Fig. 1 SEM image of typical calcareous sand particles
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Fig. 2 Grain-size distribution curve of calcareous sand

R 1 SRR BIEIR
Table 1 Physical properties of calcareous sand
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Table 2 Summary of undrained cyclic triaxial tests
W WAESE g/ q..)/

SSR CSR Ne

EY] Dx kPa  kPa
0 20 0 0.1 232
0 25 0 0.125 74
0 30 0 0.15 17
0 40 0 0.2 6

20 30 0.1 0.15 168
20 45 0.1 0.225 19
20 50 0.1 0.25 3
50 50 0.25 0.25 53
50 60 0.25 0.3 11
50 70 0.25 0.35 6
80 70 0.4 0.35 14
80 80 0.4 0.4 7
-10 25 -0.05 0.125 78
-10 30 -0.05 0.15 39
-10 35 -0.05 0.175 8

70%

(a5

—

-20 20 -0.1 0.1 210
-20 25 -0.1 0.125 11
-20 30 -0.1 0.15 8
=40 20 -0.2 0.1 57
=40 25 -0.2 0.125 16
40 30 -0.2 0.15 8
0 15 0 0.075 943
0 20 0 0.1 120
0 25 0 0.125 37
0 30 0 0.15 18

24 30 012 015 6l
24 35 012 0175 16
24 40 012 02 5
40 15 02 0075 175
4 20 02 0.1 9
30% 50 125 025 0.0625 17
AR 50 15 025 0075 2
-10 125 -0.05 0.0625 382
-10 15 -0.05 0.075 180
-10 20 -0.05 0.1 11

-20 10 -0.1 0.05 246
20 125 -0.1 0.0625 202
-20 15 -0.1 0.075 12
=40 5 -0.2 0.025 104
40 7.5 -0.2  0.0375 13
40 10 -0.2 0.05 2
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Fig. 3 Development of pore water pressure of calcareous sand
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Fig. 4 Relationship between ultimate residual pore pressure ratio

and consolidation stress ratio
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Fig. 5 Influences of initial static shear stress on residual pore

pressure
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