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Big data characteristic of dilatancy and calculation model of the negative dilatancy soil

YANG Juntang, LIU Yuanxue, HE Shaoqi
(Army Logistics University of PLA, Chongqing Key Laboratory of Geomechanics and Geoenvironment Protection,

Chongqing 401311, China)

Abstract: The dilatancy is an important characteristic of geotechnical materials, which is different from oth-
er materials. Its basic mechanical properties have not been studied thoroughly, so the relevant constitutive
model can’t fully reflect the deformation mechanism of geotechnical materials. A parallel LM optimal regres-
sion algorithm was proposed in this paper. The algorithm solved the problems of poor global optimization,
slow convergence and unstable calculation in regression analysis of large—scale data of dilatancy of negative
dilatancy soils. The correlation functions between the dilatancy rate and its influencing factors were obtained
by using this algorithm. According to the big data characteristics of dilatancy and basic mechanical proper-
ties of negative dilatancy soil, the comprehensive effects of the main and additional factors of dilatancy
rate were considered, a calculation model which can reflect the common law of dilatancy of negative dilatan-
cy soil was constructed. The fitting degree of the model and all test data of negative dilatancy soil is as
high as 0.938, which is obviously better than Cambridge model and modified Cambridge model, and this
model can better reflect the dilatancy of negative dilatancy soil under different stress paths.

Keywords: negative dilatancy soil; dilatancy; dilatancy rate; deep mining; constitutive model; LM algo-

rithm
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