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Abstract: The accumulation of the excess pore water pressure of saturated sand under various cyclic loadings is the cause of

soil liquefaction, and it is a relatively new research idea to treat the liquefiable sand as a fluid. A comprehensive experimental
investigation of the liquefaction flow characteristics is performed for the saturated coral sand subjected to the jump of 90° and
the continuous rotation of the principal stresses with cyclic loading frequency (f) at isotropic consolidations. The test results
show that the relationship between the normalized apparent viscosity (#/n0) and the excess pore water pressure ratio (ru) is
significantly affected by the cyclic stress paths, the degradation of /o with »y is a progressive process, and a positive

exponential correlation exists between the average flow coefficient (i« ) and ru. The correlations between #/no and ru and

between x and ru seem to be independent on the cyclic stress ratio (CSR = 0.25~0.40) and f (= 0.1~1 Hz). Another

significant finding is that the apparent viscosity gradient and the average flow coefficient gradient both increase first and then

and ru
principal stress

points of i /i, -ru for all testing conditions are distributed in a narrow band, and a virtually positive exponential relationship

decrease with the increase of ru regardless of the jump of 90° and the continuous rotation of the principal stresses, and ru
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approximately equal to 0.9 at the reversal point can be regarded as the threshold value of the excess pore water pressure ratio
(rum) at the phase transformation state from the solid state to the liquid one, by denoting the corresponding x as i,
exists between i /i,
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Fig. 1 Stress states of a hollow cylinder specimen
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Fig. 2 Grain-size distribution curves of tested coral sand
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Fig. 3 Stress paths of cyclic loading and stress states of soil elements tested
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Table 1 Schemes of undrained cyclic shear tests

No.  fEIFNI1E oo/ (") D</% flHz CSR  m/(kPa-s)  ngq/(kPa-s)  y /s' i, /s -kPa™)
01 090 4983 0.1 025 — — — —
02 5042 0.1 0.30 26012 157 0.191 0.0041
03 5022 0.1 035 14906 125 0.278 0.0043
04 22.56-67.5 5032 0.1 025 6447 78 0.320 0.0070
05 4973 0.1 0.30 5197 82 0.365 0.0075
06 49.91 1 035 3948 102 0.343 0.0076
07 4959 05 035 4601 103 0.340 0.0082
08 50.10 0.1 035 3848 79 0.440 0.0078
09  TREIFRLA]FHh 49.52  0.05 035 4218 69 0.507 0.0083
10 90° Bki% 45¢>-45 4984 0.1 025 4260 28 0.885 0.0128
11 49.62 0.1 030 3427 27 1.096 0.0132
12 50.08 0.1 035 2433 25 1.383 0.0136
13 67.5-22.5 50.17 0.1 025 6435 80 0.310 0.0072
14 50.19 0.1  0.30 5579 78 0.383 0.0074
15 50.07 0.1 035 4586 68 0.516 0.0075
16 900 4998 0.1 025 — — — —
17 4982 0.1 030 23210 136 0.220 0.0042
18 50.00 0.1 035 19048 178 0.196 0.0043
19 22.56-22.5 50.14 0.1  0.30 12123 951 0.032 0.0045
20 49.63 0.1 035 8324 905 0.039 0.0044
21 4988 0.1 040 2906 912 0.044 0.0043
22 4545 4994 0.1 020 5031 46 0.435 0.0116
23 49.62 0.1 025 4310 51 0.488 0.0120
24 49.32 1 030 3054 50 0.601 0.0128
25, 4910 0.5 0.30 2866 66 0.455 0.0116
26 ﬁﬁiggigg;§§$ 4972 0.1  0.30 3150 57 0.525 0.0124
27 4926  0.05 0.30 2930 97 0.309 0.0114
28 67.5-67.5 4982 0.1 020 8004 41 0.493 0.0118
29 4959 0.1 025 7016 47 0.529 0.0128
30 51.61 0.1 0.30 5031 38 0.783 0.0132
31 90-90 50.14 0.1  0.20 — — — —
32 49.64 0.1 025 8946 131 0.191 0.0098
33 4987 0.1 030 7861 117 0.255 0.0101
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