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Generation of excess pore pressure in sands subjected to cyclic triaxial loading
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Abstract: The excess pore pressure induced by seismic loading leads to soil liquefaction. Proper characterization of the pore
pressure generation due to cyclic loadings is essential for liquefaction analysis of soils. The results of a series of undrained
cyclic triaxial tests based on clean sand and silty sand with fines of 10% are introduced. The data are analyzed in the framework
of two pore pressure models (uniform cyclic stress model and energy dissipation model). A new uniform cyclic stress model is
proposed to better characterize the pore pressure generation, and the model parameters are calibrated. Meanwhile, a
one-parameter energy dissipation model is calibrated and analyzed as well. It is found that the parameters of the uniform cyclic

stress model are mainly affected by the amplitude of the stress cycles and mildly affected by the fines content, while the

parameters of the energy dissipation model are mainly affected by the packing density and soil type.
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Fig. 1 Grain-size distribution curves of tested materials
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Table 1 Major physical properties of tested materials

*j‘*"l’ Dso/mm U €max €min Gs
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Table 2 Testing programs

MEt FC/% e o'he/kPa

0 0.678 100

0 0.732 100

0S(50/70) 0 0.793 100
0 0.822 100

10 0.678 100
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Fig. 2 Typical test results from a specimen of OS (50/70) with e =
0.736, o'ac = 100 kPa, CSR = 0.30, showing cyclic mobility
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Fig. 3 Typical test results from a specimen of OS (50/70) with e =
0.822, g'nc = 100 kPa, CSR = 0.15, showing flow failure
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Fig. 4 Ry-N/Ns relationships of tested specimens
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Fig. 5 Comparison between calibrated Ru-N/Nr model (Eq. 4) and
experimental data
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