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Study on deformation of geomaterials based on
fractional order calculus

DUAN Xiaomeng, YIN Deshun, LI Yanqing, ZHANG Wei
(College of Mechanics and Materials, Hohai University, Nanjing 210098 , China)

Abstract: To better describe the deformation of geomaterials, a fractional longitudinal-transverse strain model is
presented in this paper using fractional order calculus. The corresponding equations under a loading with constant
longitudinal strain rate are derived for volume strain. The new model enjoys the advantages of having fewer
parameters and a simple form. A series of triaxial test data under a constant longitudinal strain rate was employed to
validate the proposed fractional strain model. It was found that the fractional longitudinal-transverse strain model
can describe not only the longitudinal-transverse strain relationship, but also the phenomenon of negative and

positive dilatancy in many types of geomaterials.

Key words: fractional order calculus; longitudinal-transverse strain relationship; volume strain; negative and

positive dilatancy; deformation of geomaterials
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Fig. 3 Strain curves at a constant longitudinal strain rate for high-density polyethylene
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Fig. 4 Strain curves for clay in triaxial compression tests
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Fig. 5 Strain curves for rockfills in triaxial compression tests
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