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Pore pressure characteristics of sand subjected to irregular loadings

PAN Kun, YANG Zhong-xuan
(Department of Civil Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: A series of undrained cyclic triaxial tests are conducted under various types of artificial irregular loadings to
investigate the combined effect of loading amplitude and sequence on the pore pressure characteristics of saturated loose sand.
The results indicate that the earlier the higher-amplitude stress pulses arrive in a time history, the larger the pore pressure
generation and thus the lower liquefaction resistance the sand samples display. The stress pulses prior to or after the arrival of
the maximum spike stress play different role in the development of the pore pressure. In addition, a fairly unique relationship
exists between the accumulated pore pressures and the normalized loading cycles. In view of this, the concept of shear work per
unit volume is introduced to investigate the evolutionary trend of the excess pore water pressure generation during irregular

loadings. The relationship between the pore pressure ratio and the normalized shear work is barely affected by the amplitude

and the sequence of stress pulses in the irregular loadings, but shown to be dependent on the type of sand.
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Table 1 Physical properties of Toyoura sand
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Fig. 1 Artificial loading waveforms
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B 28%~29% 21, 26, 35 26,9,3
C 30%~31% 22,26, 30 67, 19,7
D 28%~30% 20, 25, 30 40, 16,7
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Fig. 2 Undrained behavior during ‘A-1’ type irregular loading
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Fig. 3 Undrained behavior during ‘A-2’ type irregular loading
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Fig. 5 Pore water pressure ratios against normalized load cycles
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Fig. 6 Schematic diagram for shear work and hysteresis loop
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Fig. 7 Shear work accumulation and pore pressure generation
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Fig. 8 Pore water pressure ratios against normalized shear work
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