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An Approach for Determining the Weakening Parameters of Saturated

Sand based on Dynamic Strength Test
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Abstract: For a liquefiable soil layer, the strength of soil is considered to be lost completely if the soil
is liquefied; And for the soil without liquefaction, the influences of the excess pore water pressure on
the soil strength are generally not considered. In practice, the strength of saturated sand with excess
pore water pressure will be weakened by the action of seismic load. Most previous studies on pile-soil
interaction in liquefiable soil were carried out on completely liquefied soil, and the influences of excess
pore water pressure on soil strength were neglected during the development of liquefaction. In this pa-
per, cyclic torsional shear strength tests are carried out on Fujian standard sand by employing the verti-
cal-torsional coupling shear apparatus. The weakening parameters of the saturated sand at different
pore water pressure ratios are calculated by combining with the Mohr-Coulomb strength theory. The
mathematical relationships between the weakening parameters and pore water pressure ratios in differ-

ent weakening states are established according to the principle of effective stress, which will provide
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important references for further calculation of pile-soil interaction and pile foundation design. Result

shows that the influences of excess pore water pressure on weakening of soil strength during liquefac-

tion can be expressed by soil weakening parameters; With the increase of pore pressure ratio, the

weakening of soil strength will be more serious, and the corresponding weakening parameters will be

smaller, and the vice versa.

Keywords: dynamic strength test; weakening state; excess pore water pressure; weakening parameter
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Table 1 Basic physical properties of Fujian standard sand
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AEEN 2.65 0.853 0.522 1.74 1.43
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Table 2 Particle size distribution for Fujian standard sand
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Table 3 Strength parameters for saturated Fujian stan-

dard sand
LEWR=0  WEHEM /() HRNEEM /(%)
1.0 19.72 19.72
K. 1.5 24.54 24.54
2.0 29.08 29.08
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Table 4 Weakening parameters of saturated sand in dif-

ferent weakening states (Test results)

[ 25 [t LI L /() @'/ ()
0.25 13.75 18.48
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0.50 9.89 20.14

0.75 4.28 17.39

0.35 16.17 22.81

Lo 0.50 14.56 24.78
- 0.25 24.09 29.33
0.30 24.64 31.41
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Table 5 Weakening parameters of saturated sand in dif-

ferent weakening states (Theoretical values)
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