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Study on Creep Characteristics of Soft Clay and Determination Method for
Its Long-Term Strength Indicator Under Different Drainage Conditions
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Tianjin University, Tianjin 300072, China)

Abstract: In the field of engineering research, the creep behavior of soft clay and the evaluation of its long-term
strength are crucial issues in geotechnical engineering. In this paper, the influence of drainage conditions on the creep
characteristics and long-term strength of Tianjin coastal clay were analyzed through triaxial creep tests conducted un-
der various stress levels, confining pressures and drainage conditions. The existing methods for determining the long-
term strength of soil were discussed and improved, and a novel approach based on stress-strain isochronous curves
was proposed to assess the long-term shear strength indicators of the soil. The proposed method was validated through
comparative analysis, demonstrating its effectiveness and rationality in practical applications. Results indicate that
under the same confining pressure conditions, the creep amount and deformation stability time increase with an in-
crease in the stress level. At the same stress level, the creep amount at each stress level decreases with an increase in
the confining pressure. The creep deformation difference is significant under different drainage conditions. During the
process of soil creep, the drainage condition is an important factor affecting the shear strength and strength indicators

of soil. Under consolidated and undrained creep conditions, the long-term shear strength z,, is about 84% to 93% of
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the instantaneous shear strength t,, among which the cohesion decreases significantly, and the long-term cohesion

¢, 1s about 37% of the instantaneous cohesion ¢,. Meanwhile, the internal friction angle remains relatively unchanged.

Under consolidated and drained creep conditions, the long-term shear strength 7., is about 106% to 116% of the instan-

taneous shear strength 7y, with only a minor reduction in cohesion and a significant increase in the internal friction

angle. In addition, the long-term internal friction angle ¢, is about 110% of the instantaneous internal friction angle

@o. The research results can provide a reference for the long-term stability analysis and engineering design of soil in

coastal soft soil areas.

Keywords: soft clay; creep behavior; long-term strength; long-term strength indicator; isochronous curve
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Tab.1 Physical property parameters of Tianjin coastal

clay
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Tab.2 Creep test plan

ik oy/kPa | HEKTTE 18 37K Dy
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300 0.15—~0.30—~0.45—~0.60—~0.75
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Fig.1 Deviatoric stress-strain curves
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Fig.2 Axial strain curve of consolidated undrained creep
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pressure of 200 kPa
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