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Mathematical model based on the gradation equation for
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Abstract: In order to study the evolution law of gradation for coarse-grained soils, a mathematical model describing the
relationship between stress and strain state, breakage indicators and gradation(SBG model) was established. Firstly, a
gradation equation in which the two gradation parameters were named » and m was proposed to describe the grain size
distribution(GSD) curve. Then, a new grain breakage indicator By was defined. Together with another breakage indicator
By, they were both suggested as the two required breakage indicators for the proposed model. On one hand, the
relationship between By and B, and the gradation parameters b and m were derived and verified. On the other hand, an
empirical equation of By and B, and confining pressure at the failure of the specimens, and an empirical equation of By
and B, and the mean normal stress and general shear strain during shearing of the specimens were proposed. The SBG
model was thereby established by combining the above two parts. The results show that the proposed SBG model can be
used to predict change of breakage indicators and GSD of coarse-grained soils with stress and strain states in triaxial test.
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Fig.2 Schematic map of By
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