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Experimental study on dynamic properties of soft clay under different
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Abstract: The GDS dynamic triaxial test was carried out on saturated remolded soft clay to study the evolution of undrained
accumulated axial strain, accumulated pore water pressure and resilience modulus of soil under different frequencies, cyclic
dynamic stress ratios and initial effective stresses, aiming to explore the relevant mechanisms. Results show that the
accumulated axial strain, accumulated pore water pressure and resilience modulus of soil are significantly affected by the
cyclic dynamic stress ratio, initial effective confining pressure, and frequency. The accumulated axial strain and
accumulated pore water pressure of soil are positively correlated with the cyclic dynamic stress ratio and initial effective
stress, while the resilience modulus is negatively correlated. Under low cyclic stress ratio, the higher the frequency, the
greater the accumulated axial strain and pore water pressure of the soft clay, and the smaller the resilience modulus. When
the dynamic stress ratio is too high, the soft clay sample exhibits the opposite pattern. Based on these observations, it is
suggested that in undrained cyclic conditions, soil particles absorb energy generated by vibration, leading to the
transformation of strongly and weakly bound water absorbed on the surface. Furthermore, the soft clay deformation is
influenced by frequency-induced energy and clay hysteresis effect during cyclic traffic load of varying frequencies. These
findings offer valuable insights for predicting deformation in soft soil foundations in traffic engineering applications.
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Table 1 Basic physical indexes of soft clay
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Fig. 1 Diagram of cyclic deviatoric stress
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Table 2 Unidirectional cyclic dynamic triaxial test schemes on soft clay
REgms  SINH R fHz O FRR py/kPa | RIS BT W fHz AT p, /kPa

A-1 0.20 1.0 100 D-1 0.400 1.0 100
A-2 0.20 3.0 100 D-2 0.400 2.0 100
A-3 0.20 5.0 100 D-3 0.400 3.0 100
B-1 0.30 1.0 100 B-5 0.300 1.0 50
B-2 0.30 2.0 100 B-6 0.300 1.0 200
B-3 0.30 3.0 100 E-1 0.150 1.0 100
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Fig. 2 Accumulated axial strain of soft clay with cyclic loading times under different cyclic stress ratios
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Fig. 3 Accumulated axial strain of soft clay with cyclic
loading times under different initial effective stresses
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Fig. 4 Accumulated pore water pressure of soft clay with cyclic loading times under different mean effective stresses and cyclic

stress ratios
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Fig. 5 Variation of resilience modulus of soft clay with cyclic loading times under different mean effective stresses and cyclic stress
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Fig. 9 Relationship between resilience modulus of soft clay and
cyclic loading times under different cyclic frequencies
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different frequencies in cyclic loading tests
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