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Stress—strain characteristics of natural sedimentary soft soil under
different stress paths
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Abstract: In order to reveal the influence of stress paths on the stress—strain characteristics of natural sedimentary soft soil,
physical and mechanical properties, conventional triaxial and stress path tests were carried out on the undisturbed soft soils of
Tianjin and Hengshui Lake. The systematical investigation was conducted on the stress—strain characteristics and influencing
factors of natural sedimentary soft soil under different stress paths. The main conclusions are as follows: stress —strain
characteristics of soft soil are changed by the variation of the structural and bonding characteristics. Under the drainage shear,
Tianjin soft soil with weaker structural and bonding characteristics reveals the strain hardening characteristics similar to
remolded soil, while Hengshui Lake soft soil with stronger structural and bonding characteristics exhibits the strain softening
characteristics of undisturbed soil. Due to the presence of structural and bonding characteristics, natural sedimentary soft soil
can bear tensile stress and show expansion deformation. The content of clay particles and colloidal particles of Hengshui Lake
soft soil are higher than Tianjin soft soil, exhibiting obvious bonding characteristics, higher shear strength and more significant
expansion deformation under the axial unloading stress paths. The conclusions can provide reference for the design calculation
and constitutive model of natural sedimentary soft soil.
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Table 1 Physical and mechanical properties of natural sedimentary soft soils

R g FKRw/% | EHRIE G, | p/(grem®)|  FLBAH e R /% IR wp/% | VEVEFEEC L | WMEFREL L
KR A 37.70 2.74 1.96 1.03 47.20 29.70 17.50 1.58
KR+ 45.60 2.72 1.91 1.36 57.70 31.30 26.40 1.11
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Table 2 Particle size distribution of natural sedimentary
soft soils
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Table 3 Stress path test plans
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Fig. 1 Schematic diagram of stress path test plans
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Fig. 2 Stress—strain characteristics of soft soil in Tianjin
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Fig.3 Stress—strain characteristics of soft soil in Hengshui Lake
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Fig.4 p’-¢, curves of soft soil under different stress paths
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Fig.5 q-¢, curves of soft soil under different stress paths
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