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Experimental researches on Poisson’s ratio of silty soil based on local
and whole deformation measurements

SUN Yi-zhen, SHAO Long-tan

(Stake Key Laboratory of Structural Analysis for Industrial Equipment, Department of Engineering Mechanics, Dalian University of
Technology, Dalian 116024, China)
Abstract: The variation Poisson’s ratio was obtained by comparison between the results of two measuring methods. The
variation of axial strain-radial strain curve under different cell pressures was similar. The tangential Poisson’s ratio changed
from 0.2 to 0.3 under the initial loading, and reached 0.5 at very small strain. The tangential Poisson’s ratio of local deformation
varied faster than that of the traditional full deformation measurement and the average value of the former was larger than that
of the latter. The tangential poisson’s ratio of soil increased when the principal stress ratio increased. When the principal stress

ratio reached a certain value, the increment of tangential Poisson’s ratio would be larger than 0.5. It was reasonable to establish

the relationship between the Poisson’s ratio and the principal stress ratio.
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Table 1 Controlling density and cell pressure
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Fig. 1 Curves of axial strain and radial strain of silty soil
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Fig. 2 Curves of Poisson’s ratio and radial strain of silty soil
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Fig. 3 Curves of Poisson’s ratio and principal stresss ratio of
silty soil
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Table 2 The principal stresss ratio at Poisson’s ratio g, =0.5
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Table 3 Parameters of silty soil in calculation of FEM
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Table 4 Results of vertical deformation with different Poisson ratios
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Fig. 6 Contours of Principal stresss ratio
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