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Coupling effects of bidirectional cyclic loading and loading frequency on

pore water pressure of saturated soft clay
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Abstract: A series of undrained cyclic tests with variable confining pressures are conducted on Ningbo saturated soft clay by
using the GDS cyclic triaxial system. In this study, the coupling effects of cyclic deviatoric stress and cyclic confining pressure
on the pore water pressure of Ningbo saturated soft clay in real traffic loading are simulated. The developments of pore water
pressure of saturated soft clay subjected to bidirectional cyclic loading are investigated with different cyclic stress ratios, cyclic
confining pressures and vibration frequencies. It is observed that the pore water pressure increases with higher cyclic stress
ratios and cyclic confining pressure, but decreases with higher frequencies under bidirectional cyclic loading. The relationships
between pore water pressure ratio and cyclic time are identical under different values of # and frequencies. The slope of stress
paths  and cyclic stress ratios CSR affect the relationship between pore water pressure ratio and cyclic time significantly, and
the pore water pressure ratio increases with the increase of # and CSR. However, the effect of frequency on the curves of pore

water pressure ratio and loading time is indistinct. The observations imply that the coupling effects of cyclic confining pressure

and loading frequency on the pore water pressure should also be considered to estimate the values of pore water pressure.
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Table 1 Physical properties of Ningbo clay

K

PKN-M3) wi%  wi/% wy% I, [(10%cm=s?) e

17.6 439 515 233 282 5.18 1.25
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3 a 3 a
(6] il pl=ul(Tpl) T=NIf N
CSR 0.20 0.25 0.30 f
/3 1.0 15 n=13
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Table 2 Programs of cyclic triaxial tests 2 a
o\ lkPa fHz R g N 2 9
FO1 FO3 100 05 020 /3 1 15 10000 _ _
FO4 FO6 100 10 020 13 1 15 10000 CSR=0.20 n=1.5
FO7 FO9 100 20 020 13 1 15 10000
F10 F12 100 10 025 13 1 15 10000
F13 F15 100 10 030 13 1 15 10000 2 b
' p=U3 10
L']milx
2 b
2 a
2 b
¢ p[ilil’l [IﬂmPl pmax
Fig. 1 Stress pathsin cyclic triaxial tests under variable confining 3 a
pressures 2 b
2 3 b 3 b
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f~10Hz
2 a 2 2 c
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Fig. 2 Variation of maximum pore pressure with number of loading cycles under different loading conditions
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Fig. 3 Relationship between pore water pressure rate and time under different loading conditions
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