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Static and Dynamic Undrained Shear Behaviour of Calcareous Sand
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Abstruct

The purpose of the present study is to investigate and clarify the undrained behaviour of Calcareous
sand under monotonic and cyclic loading. Undrained monotonic and cyclic triaxial tests were performed
with various magnitudes of initial static shear stress. The test results of calcareous sand were compared
with those of Toyoura sand. At first, as a result of monotonic triaxial tests, it was found that the
strength in compression side of Calcareous sand is larger than that of Toyoura sand, while in the
extention side, it was smaller. Then, after performing cyclic triaxial tests, it was shown that the
relationship between cyclic shear stress ratio and number of cycles to develope a large amplitude of axial
strain in Calcareous sand is almost as same as Dr=70% of Toyoura sand. Further, it was found that the
dynamic strength increased with the initial static shear stress. Finally, it was recognized that there is
a unique correlation between peak axial strain and peak effective stress ratio that can be evaluated by
a hyperbola.
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Table 1 Material property for Calcareous sand
and Toyoura sand

Gs €max €min U,

Calcareous sand 2.723 2.451 1.621 1.92

Toyoura sand 2.643 0.973 0.635 1.20
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Fig. 2 Gradation curves for Calcareous sand and
Toyoura sand
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Table 2 Condition of monotonic triaxial loading tests on
Calcareous sand

Test No. e e.  Dpe(%) qs(kPa) Mode
10C0002S  1.952 1.921 64.00 0  Compression
10C0203S  1.953 1.931 62.65 20  Compression
10C0405S 1.944 1.929 62.88 40 Compression
10C1008S  2.011 1.980 56.80 100 Compression
10C1216S  1.957 1.928 63.04 120 Compression
10C0009E  1.986 1.961 59.07 0  Extension
10C0411E  1.979 1.938 61.83 40  Extension
10CO813E  1.945 1.916 64.45 80 Extension
10C1215E  2.004 1.964 58.67 120 Extension
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Table 3 Condition of cyclic triaxial loading tests on Calcareous sand

Tent No. € €c Dr;c (%) ds (kPa) Qeye (kPa) QCyc/QS
10C0002 1.981 1.965 58.58 0 28.7 -
10C0005 1.965 1.922 63.75 0 36.5 -
10C0007 1.997 1.959 59.29 0 46.2 -
10C0009 2.009 1.971 57.85 0 37.4 -
10C0210 1.984 1.948 60.62 20 38.8 1.940
10C0213 1.917 1.884 68.36 20 41.1 2.070
10C0239 1.927 1.893 67.22 20 50.3 2.515
10C0415 1.951 1.914 64.65 40 53.0 1.325
10C0416 1.947 1.911 65.02 40 47.7 1.193
10C0417 1.934 1.898 66.63 40 61.6 1.540
10C0418 1.982 1.944 61.13 40 46.0 1.150
10C0419 1.985 1.948 60.66 40 42.0 1.050
10C0621 1.915 1.879 68.94 60 59.8 0.997
10C0622 1.963 1.929 62.44 60 48.9 0.815
10C0623 1.939 1.903 65.98 60 47.3 0.788
10C0643 1.913 1.878 69.05 60 65.8 1.097
10C0824 1.979 1.938 61.76 80 48.5 0.606
10C0825 1.940 1.900 66.37 80 68.2 0.853
10C0826 1.933 1.896 66.86 80 68.6 0.858
10C0827 1.956 1.918 64.27 80 77.9 0.974
10C0841 1.924 1.888 67.78 80 56.9 0.711
10C0849 1.993 1.971 57.80 80 87.8 1.100
10C1029 1.935 1.894 67.07 100 76.5 0.765
10C1030 1.953 1.909 65.36 100 71.5 0.715
10C1031 1.926 1.885 68.16 100 89.1 0.891
10C1032 1.940 1.900 66.36 100 95.8 0.958
10C1233 1.911 1.871 69.82 120 99.3 0.828
10C1235 1.928 1.882 68.57 120 108.1 0.901
10C1244 1.922 1.880 68.82 120 84.8 0.707
10C1436 1.949 1.902 66.19 140 111.0 0.793
10C1437 1.945 1.901 66.22 140 119.0 0.850
10C1438 1.985 1.930 62.74 140 126.7 0.905
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Fig. 4 Relationship between deviator stress and axial strain of Calcareous sand under
undrained monotonic loading, (a):Compression loading, (b):Extention loading
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