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Abstract: Investigation of long-term settlement and dynamic mechanical properties of soft clay
under cyclic loads is important to its subgrade design. In this study, we determined the effects of
vibration waveform, drainage condition, and dynamic stress ratio on the dynamic strain and dy-
namic pore pressure of soft clay under undrained condition through GDS dynamic triaxial test.

Results show that the drainage condition exhibits the most serious influence on the dynamic strain
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and dynamic pore pressure of saturated soft clay. Under the condition of partial drainage, the dy-

namic pore pressure gradually dissipates and the dynamic strain develops rapidly. The vibration

waveform also influences the dynamic strain and pore pressure of soft clay, and these parameters

easily reach the maximum value under the action of unidirectional pure pressure semi-sine wave.

The dynamic stress ratio has a great effect on pore pressure under few vibration times. However,

the dynamic stress ratio minimally affects pore pressure in the normalized pore pressure model.

Through the above analysis, a pore pressure growth model including the indices of cyclic vibra-

tion time and pore pressure, was established.

Keywords: dynamic pore pressure; dynamic strain; dynamic triaxial; pore pressure model
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Fig.1 Distribution of dynamic stress field in subgrade soil under traffic load
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Fig.2 Typical dynamic load diagram
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Fig.3 Pore pressure curve under different waveform
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Fig.5 Pore pressure curve under different waveform (1 000 cycles)
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Fig.8 Pore pressure curve under different drainage conditions
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Fig.9 Axial strain curve under different drainage conditions
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Fig.12 Volume change curve under partial drainage
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Fig.16 Pore pressure curve under different cyclic stress ratios
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Fig.17 Pore pressure curve under different vibration times
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