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Discrimination of soil parameters under unloading with Ko test

CHEN Long-zhu, ZHANG Si-an
(Department of Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: Based on the data measured by consolidation compression apparatus and triaxial apparatus in Ko test, a

curve-fitting function with good applicability for the relationship between the static lateral pressure coefficient of soil and

the over-consolidation ratio during unloading was proposed. With assumption of the soil exhibiting nonlinear elasticity

during unloading rebound, formulas were derived for the static lateral pressure coefficient and Poisson’s ratio of soil

during unloading rebound, showing that the two soil properties increase with the decrease of vertical stress or the increase

of over-consolidation ratio. Formulas of unloading resilient modulus and rebound deformation modulus of soil were also

derived, and both of the two moduli decrease with the decrease of vertical stress and the increase of swelling index of

soil. The reduction of rebound deformation modulus of soil is more significant due to the influence of the rebound

Poisson’s ratio. This article can offer practical reference in selecting soil parameters for calculation of the stress and

deformation of soil under unloading conditions in excavation.

Key words: Ko test of soil; unloading rebound; static lateral pressure coefficient; Poisson’s ratio; modulus of resilient;
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