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Experimental study on strength and dilatancy characteristics of uncemented calcareous sand

Wang Xiaoli'*, Pei Huimin’, Wang Zhenhao’"’
(1. The 92844th Unit of the People’ s Liberation Army of China;

2. College of Environmental Science and Engineering, Ocean University of China; 3. First Institute of Oceanography, MNR)
Abstract: To achieve rapid and accurate estimation of the shear strength indicators of calcareous sand under emergency conditions,
drained triaxial tests were conducted to investigate the strength and dilatancy characteristics of uncemented calcareous sand. By varying
the relative density and effective confining pressure of specimens, the factors influencing the internal friction angle of uncemented
calcareous sand were analyzed, and empirical formulas were proposed to accurately predict the peak internal friction angle and dilatancy
angle of uncemented calcareous sand. The test results show that the peak internal friction angle and dilatancy angle of calcareous sand
are significantly affected by relative density. The formula parameters modified based on the test data can improve the prediction
reliability for the peak internal friction angle and dilatancy angle of uncemented calcareous sand. The prediction errors of the peak
internal friction angle are mostly less than 25%. The empirical formulas can be used for rapid estimation of the shear strength indicators
of uncemented calcareous sand specimens with a post-consolidation relative density ranging from 31% to 83% and a mean effective
normal stress at the stress peak ranging from 100 kPa to 1600 kPa.

Key words: uncemented calcareous sand; strength and dilatancy characteristic; internal friction angle; stress and strain response;
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Table 1 Internal friction angles and dilatancy angles measured in drained triaxial tests

R 5 Ky Iy/% py/kPa e/ (%) i,/ (%) @ /(%)
1 0.38 31 382 43.7 3.4 38.5
2 1 37 767 44.2 4.3 36.4
3 1 40 129 44.9 8.9 38.7
4 1 40 496 43.8 5.0 37.3
5 1 41 293 43.1 5.0 37.2
6 1 43 213 45.3 8.9 37.5
7 1 45 1431 42.5 1.2 37.7
8 1 46 141 46.6 11.8 38.2
9 1 48 382 44.4 5.7 37.9

10 1 51 1003 43.9 3.6 38.7
11 1 53 274 46.2 7.8 39.2
12 1 54 510 44.4 6.0 39.5
13 1 55 230 47.6 10.6 39.4
14 1 57 757 44.0 4.0 39.1
15 0.38 61 626 46.2 6.7 39.1
16 0.50 67 217 51.1 14.9 38.0
17 1 67 225 46.9 10.9 39.2
18 1 68 578 47.9 10.6 38.2
19 1 70 579 47.4 9.0 38.8
20 1 70 1077 45.9 6.4 38.8
21 1 71 535 48.3 9.4 39.8
22 1 72 803 45.7 5.7 38.1
23 1 73 318 49.8 11.8 40.1
24 1 74 1539 44.6 6.0 38.3
25 1 76 272 51.1 14.5 38.9
26 1 80 430 47.7 10.9 39.8
27 0.50 80 1088 47.6 8.9 38.8
28 1 83 1149 47.5 .2 38.4
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