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Experimental study on constitutive model of sandy soil with consideration
of stress path at small strain

LAI Yong'?, SHI Jian-yong', LEI Guo-hui'

(1. Research Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China; 2. Zhejiang Investigation and Design
Institute of Water Resources and Electric Power, Hangzhou 310002, China.)
Abstract: By using the digital stress path controlled trixial apparatus, eight tests were conducted on standard sands under
special stress paths starting from an initial Ky stress condition. At small strains, the variation of the stress line of equal strain
was depicted. A formula of the Young’s modulus along an arbitrary stress path and its direction was derived. Besides, the
poison’s ratio was also studied. On this basis, a constitutive model of sands that could consider the effect of complex stress
condition was established. This model was capable of reflecting the major behavior of sand at small strain, such as non-linearity,
high stiffness and drastic change with strain. It could also simulate the variation of stiffness induced by stress paths direction
that was not considered in the common models.
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Fig. 1 Stress path of test and numbering of specimen
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Fig. 2 Stress line with equal axial strain
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Fig. 3 Supposition of stress line with equal axial strain
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Fig. 4 Sketch drawing to determing the function /
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Fig. 5 Variation of secant Young’s modulus with the direction of

stress path
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Fig. 7 Comparison of calculated and measured stress contours
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Fig. 8 Poisson’s ratio calculated from different calculation
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