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Influence of initial relative density and initial effective confining
pressure on reliquefaction characteristics of Shirasu

Tetsuro YAMAMOTO (Department of civil engineering)
Motoyuki SUZUKI (Department of civil engineering)
Takayuki SENDA (Department of civil engineering)

In order to investigate the influence of the initial relative density and initial effective confining pressure
on reliquefaction characteristics of disturbed Shirasu, cyclic triaxial tests were performed on soil samples
prepared with different initial relative densities and effective confining pressures. It was found from these
tests that the reliquefaction strength was higher than the first liquefaction strength. Furthemore, the
reliquefaction strength increased with increases in initial relative density, and was affected by the initial

effective confining pressure of above 98 kPa.
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Tablel Physical properties of soil sample

Density of solid particles 0.(g/em’)| 2.448
Maximum grain size D, (mm)| 4.750
Average grain size D5, (mm) | 0.134
Uniformity coefficient U, —
Maximum void ratio Conax 1.902
Minimum void ratio Conin 0.981
Fines content F.(%) | 374
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Fig. 1 Grain size distribution curve of soil sample
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Table2 Test cases and test results of Shirasu

Initial condition Liquefaction Reliquefaction
Test No. Di(%) o 'so(kPa) Bff | Du(%) 0420 Aw o'y n. | Do®%) 0420 Awo'y ny
1 88.7 98 0.95 922 0.081 0.99 331 96.2 0.092 0.99 149
2 883 98 0.99 9.5 0.092 0.98 122 95.8 0.105 0.97 77
3 92.8 98 0.95 974 0.193 0.93 11 — — — —
4 90.4 98 0.95 94.7 0.210 0.96 8 95.8 0.207 0.97 8
5 92.0 98 0.96 96.2 0.256 0.96 4 97.8 0315 0.96 3
6 913 98 0.94 97.8 0.361 0.97 3 99.4 0438 0.91 2
7 914 98 0.98 99.4 0.315 0.96 2 — — — —
8 67.7 98 0.99 74.5 0.075 0.98 123 79.6 0.086 0.97 2
9 63.1 98 1.00 713 0.061 1.00 52 75.0 0.066 0.99 46
10 65.9 98 1.00 73.7 0.070 0.97 20 770 0.074 0.98 122
11 655 98 1.00 753 0.095 1.00 12 76.8 0.096 0.99 20
12 642 98 1.00 71.8 0.103 1.00 10 74.4 0.099 1.00 16
13 64.5 98 0.98 72.1 0.102 1.00 8 74.6 0.119 0.98 8
14 622 98 1.00 69.8 0.120 0.97 4 70.9 0.142 0.96 3
15 583 147 0.96 63.2 0.123 0.99 193 69.3 0.119 0.99 112
16 62.0 147 0.95 722 0.125 0.98 92 — — — —
17 55.8 147 0.97 60.7 0.151 0.99 41 62.1 0.135 0.99 20
18 63.0 147 0.97 70.0 0.144 0.97 18 70.7 0.132 0.96 52
19 59.5 147 0.95 69.5 0.156 0.99 9 — — — —
20 60.4 147 0.95 70.7 0.184 0.98 8 713 0.183 0.99 8
21 58.4 147 0.95 69.0 0.207 0.97 4 702 0.193 0.98 6
2 575 49 0.99 623 0.078 1.00 113 72.1 0.095 1.00 94
23 62.0 49 0.95 66.3 0.083 0.98 27 75.0 0.103 0.99 30
24 59.1 49 0.99 62.7 0.090 0.99 18 70.8 0.110 1.00 16
25 62.8 49 0.98 66.2 0.101 0.98 14 749 0.118 1.00 16
26 572 49 0.97 62.6 0.091 0.97 7 69.5 0.123 0.98 6
27 58.8 49 0.97 63.1 0.127 0.96 6 66.2 0.148 0.97 4
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