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Laboratory study of the instability of saturated silty sand

FU Xing-Jun, Chiu C. F.
(Geotechnical Research Intitute, Hohai University, Nanjing 210098, China)

Abstract: A series of isotropically consolidated undrained triaxial tests (CU) were conducted on a clean sand and a well-graded silty
sand (with 10 % silt content) to investigate the effect of silt, void ratio and confining stress on the instability of saturated sands. The
test results show that both clean sand and well-graded silty sand exhibit strain softening characteristics under undrained condition (i.e.
instability). Under the same confining pressure, the brittleness index increases with increasing void ratio, but the stress ratio of the
instability line decreases with increasing void ratio. If equivalent intergranular void ratio (ege) is used to interpret the critical state data
of the silty sand, clean sand and silty sand possess similar critical state line in ex-In p’ plane. Based on the critical state theory and
equivalent intergranular void ratio, clean sand and well-graded silty sand exhibits similar instability under the same modified state
parameter (Wge).
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Table 1 Basic properties of sand, silty sand
(10 % silt) and silt
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Fig.2 Grain size distribution curves of the
tested materials
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Table 2 Test programme
RAAT AT HE
FLBREE R LBREE ok ALBR G
0-100-05 0.821 0.793
0-200-05 0.821 0.777
0-400-05 0.821 0.763
0-100-10 0.804 0.781
0-200-10 0.804 0.770
0-400-10 0.804 0.757
0-100-20 0.770 0.777
0-200-20 0.770 0.737
0-400-20 0.770 0.728
0-100-30 0.737 0.715
0-200-30 0.737 0.708
0-400-30 0.737 0.699
10-100-00 0.730 0.707 0.897 0.835
10-200-02 0.701 0.672 0.858 0.798
10-400-00 0.711 0.668 0.853 0.794
10-100-05 0.691 0.674 0.857 0.8
10-200-05 0.691 0.658 0.842 0.783
10-400-05 0.691 0.644 0.827 0.768
10-100-10 0.674 0.648 0.831 0.772
10-200-10 0.674 0.641 0.823 0.765
10-400-10 0.674 0.628 0.810 0.752
10-100-20 0.640 0.618 0.798 0.740
10-200-20 0.640 0.613 0.792 0.734
10-400-20 0.640 0.598 0.776 0.718
10-100-30 0.595 0.575 0.750 0.694
10-200-30 0.605 0.583 0.759 0.702
10-400-30 0.615 0.579 0.754 0.698
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Fig.3 Stress-strain relationships of sand and silty sand at
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