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Influence of cyclic loading frequency on liquefaction behaviors of
saturated coral sand
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Abstract: The influence of cyclic loading frequency f on the liquefaction behaviors of saturated quartz sands during undrained cyclic
laboratory tests has been investigated extensively, but rare studies reported on the effect of £ on the liquefaction behaviors of saturated
coral sands. To better understand the effects of the f'on the liquefaction behaviors of saturated coral sand, a series of undrained cyclic
shear tests is performed on isotropically consolidated, medium dense saturated specimens subjected to the 90° jump of principal
stress in the range of /= 0.01—1.0 Hz. For all loading patterns investigated, the growth rates of the excess pore water pressure ratio ru
and the generalized shear strain % decrease with the increase of f; the number of liquefaction M. required to cause the initial
liquefaction increases with f; a unique tangent correlation function exists between the generalized shear strain amplitude . and the
peak excess pore pressure ratio 7umax (Fumax is independent variable); and an increase in f weakens the dilatancy of the specimen. By
introducing a unit cyclic stress ratio USR as a proxy for cyclic stress level acting on the specimen during the cyclic testing, USR
versus NL curves moves to the upper right with f; a unified form of power-law function of the correlation exists between USR and NL
regardless of /. This indicates that liquefaction resistance of saturated coral sands increases with f.
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Table 1 Physical properties of coral sand used
in this study
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Fig.1 Grain size distribution curve of the tested coral sand
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Fig.2 Stress state of hollow cylinder specimen
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Table 2 Undrained cyclic shear test schemes

i Dy /% o /(°) f/Hz CSR USR N/IR i Dy /% os/(°) f/Hz CSR USR N/
1 50.76 0.0 0.05 0.25 0.188 200 34 49.71 225 0.50 0.25 0.223 120
2 50.18 0.0 0.05 0.30 0.225 71 35 49.66 225 0.50 0.30 0.267 70
3 49.29 0.0 0.05 0.35 0.263 32 36 49.54 22.5 0.50 0.35 0.312 23
4 49.45 22.5 0.05 0.25 0.223 95 37 49.63 45.0 0.50 0.25 0.250 57
5 49.10 22.5 0.05 0.30 0.267 36 38 49.54 45.0 0.50 0.30 0.300 28
6 49.51 22.5 0.05 0.35 0.312 18 39 49.11 45.0 0.50 0.35 0.350 13
7 49.24 45.0 0.05 0.25 0.250 43 40 49.67 67.5 0.50 0.25 0.223 118
8 49.15 45.0 0.05 0.30 0.300 25 41 49.73 67.5 0.50 0.30 0.267 61
9 49.28 45.0 0.05 0.35 0.350 10 42 49.35 67.5 0.50 0.35 0.312 24

10 49.17 67.5 0.05 0.25 0.223 90 43 49.33 90.0 0.50 0.25 0.188 322
11 49.66 67.5 0.05 0.30 0.267 43 44 49.36 90.0 0.50 0.30 0.225 110
12 49.39 67.5 0.05 0.35 0.312 15 45 49.22 90.0 0.50 0.35 0.263 70
13 49.23 90.0 0.05 0.25 0.188 211 46 49.39 0.0 1.00 0.25 0.188 383
14 49.27 90.0 0.05 0.30 0.225 76 47 49.34 0.0 1.00 0.30 0.225 113
15 49.19 90.0 0.05 0.35 0.263 34 48 49.26 0.0 1.00 0.35 0.263 66
16 49.39 0.0 0.10 0.25 0.188 243 49 49.81 225 1.00 0.25 0.223 123
17 49.51 0.0 0.10 0.30 0.225 85 50 50.18 22.5 1.00 0.30 0.267 83
18 49.41 0.0 0.10 0.35 0.263 32 51 49.87 22.5 1.00 0.35 0.312 30
19 49.11 22.5 0.10 0.25 0.223 100 52 49.41 45.0 1.00 0.25 0.250 61
20 49.19 225 0.10 0.30 0.267 40 53 49.48 45.0 1.00 0.30 0.300 35
21 49.29 22.5 0.10 0.35 0.312 19 54 49.56 45.0 1.00 0.35 0.350 13
22 49.45 45.0 0.10 0.25 0.230 50 55 50.13 67.5 1.00 0.25 0.223 118
23 49.18 45.0 0.10 0.30 0.300 25 56 49.73 67.5 1.00 0.30 0.267 62
24 49.23 45.0 0.10 0.35 0.350 11 57 49.59 67.5 1.00 0.35 0.312 28
25 49.60 67.5 0.10 0.25 0.223 95 58 49.66 90.0 1.00 0.25 0.188 398
26 49.11 67.5 0.10 0.30 0.267 48 59 50.44 90.0 1.00 0.30 0.225 115
27 49.68 67.5 0.10 0.35 0.312 14 60 49.28 90.0 1.00 0.35 0.263 64
28 49.66 90.0 0.10 0.25 0.188 184 61 49.64 0.0 0.01 0.30 0.225 56
29 49.34 90.0 0.10 0.30 0.225 81 62 49.73 225 0.01 0.30 0.267 23
30 49.73 90.0 0.10 0.35 0.263 37 63 49.33 45.0 0.01 0.30 0.300 16
31 49.38 0.0 0.50 0.25 0.188 343 64 50.14 67.5 0.01 0.30 0.267 29
32 49.15 0.0 0.50 0.30 0.225 103 65 50.06 90.0 0.01 0.30 0.225 46
33 49.33 0.0 0.50 0.35 0.263 56 66 49.57 45.0 0.02 0.30 0.300 19
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