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Single variable model of soil structural parameters under
confined compression condition

CHEN Xi, LUO Ya-sheng, CHENG Da-wei, GUO Hong
(College of Water Resources and Architectural Engineering, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: By analyzing the soil structural parameters based on strain considering and stress considering under confined compression
conditions respectively, a unified expression for structural parameters is given, which is soil structural parameters using the secant
modulus description. The obvious merit of the soil structural parameters expressed by the secant modulus is that it can avoid, when
soil is under initial state, the soil structural parameters based on strain considering and stress considering can not be solved. Further, a
single variable model of structural parameters using the active role description is established. In this model, the same stress method
and strain method are utilized. For experiment, the confined compression test with intact sample, remolded sample and saturated
intact sample from Yangling are conducted. Through the comparison of experimental values and calculation values, the rationality of
the single variable model of structural parameters is tested. The results show that the calculated values agree with the experimental
values well. The single variable model of structural parameters using the active role description can directly reflect the influence of
the active role on soil structure. In addition, the single variable model of structural parameters has the ability to simplify the
calculation process and realize the numerical calculation.
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Fig.1 The typical curve of soil stress - strain relationship
under confining compression test
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Fig.2 Measured point and fitting curves of stress and strain
with different soils under stress controlled conditions
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with different soils under stress controlled conditions
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Fig.3 Measured point of soil structural parameters based
on strain and calculation curve of soil structural parameter
based on same stress method
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Table 2 Comparison between measured values of soil
structural parameters based on strain and calculation
values of soil structural parameters based
on the same stress method
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Fig.4 Measured point and fitting curves of stress and strain
with different soils under strain controlled conditions
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Table 3 Fitting parameters of stress-strain relationship
curves with different soils under strain conditions
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Fig.5 Measured point of soil structural parameters based
on stress and the calculated curve of soil structural
parameter based on the same strain method
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Table 4 Comparison between measured values of soil
structural parameters based on stress and calculated values
of soil structural parameter based
on the same strain method
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