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BEHAVIOR OF PORE WATER PRESSURE IN DYNAMIC TRIAXIAL TESTS
OF SATURATED SOFT CLAY AND ITS EFFECT ON EFFECTIVE STRESS
PATH
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(1. College of Architecture and Civil Engineering, Wenzhou University, Wenzhou, Zhejiang 325035, China; 2. Key Laboratory of
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Abstract: The dynamic triaxial test with cyclic confining pressure can apply cyclic confining pressure in addition
to the cyclic deviatoric stress, and it can simulate the coupling of cyclic shear stress and cyclic normal stress in
earthquakes. The influence of the coupling of cyclic deviatoric stress and cyclic confining pressure on the
development of pore water pressure is studied using an advanced global digital systems(GDS) dynamic triaxial
device. Test results show that: in pure cyclic confining pressure tests, the cyclic confining pressure can develop the
corresponding positive pore water pressure, but cannot develop the corresponding negative pore water pressure;
the coupling of cyclic confining pressure and cyclic deviatoric stress makes great influence on the behavior of pore
water pressures, the amplitudes of pore water pressures increase greatly in comparison with the conventional
dynamic triaxial tests; and the developments of maximum and minimum pore water pressure show different
behaviors; and the maximum dynamic pore water pressure continues to grow, while the minimum dynamic pore
water pressure stabilizes after a certain number of weeks under loading. Moreover, the residual pore water pressure
is defined and the influence of the coupling of cyclic deviatoric stress and cyclic confining pressure on the
behavior of effective stress paths is studied.
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Table 1 Pure cyclic confining pressure test scheme

LES Ik Bi#IHz TAPRIE R /kPa AEFRIE bl
1-1 0.1 25 0.25
1-2 0.1 50 0.50
1-3 0.1 75 0.75
1-4 0.1 100 1.00

®2 AHEEh=5HNA% %
Table 2 Dynamic triaxial test scheme with cyclic confining

pressure
RGNS of™/kPa  of™/kPa  CSR RPD  Jii%/Hz
2-1 53.0 0.0 0.265 +1/3 0.1
2-2 53.0 +35.3 0.265 +1.0 0.1
2-3 53.0 —97.2 0.265 —15 0.1
2-4 43.6 —145 0.218 +0.0 0.1
2-5 436 0.0 0.218 +1/3 0.1
2-6 43.6 +29.1 0.218 +1.0 0.1
2-7 43.6 +50.8 0.218 +15 0.1
2-8 43.6 +72.7 0.218 +2.0 0.1
2-9 43.6 —58.1 0.218 —1.0 0.1
2-10 43.6 —79.9 0.218 —15 0.1
2-11 43.6 —101.7 0.218 —2.0 0.1
2-12 38.0 0.0 0.190 +1/3 0.1
2-13 38.0 +25.3 0.190 +1.0 0.1
2-14 38.0 —44.3 0.190 —15 0.1
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Fig.3 Comparison between time-history curves of dynamic pore
water pressure ratio and dynamic confining pressure
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Fig.4 Curves of the maximum and minimum dynamic pore
water pressures under different cyclic confining
pressures
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Fig.5 Curves of the maximum and minimum dynamic pore
water pressure ratio with time
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