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Research on relative energy dissipation in sheared granular materials

WANG Pan-pan, WANG Wan-jing, LIU Chang-song, ZHU Zhen-gang

(Key Laboratory of Materials Physics, Institute of Solid State Physics, Chinese Academy of Sciences, Hefei 230031, China)

Abstract: Using a developed low frequency inverted torsion pendulum, the relative energy dissipation in sheared granular materials
is investigated. The amplitude and the frequency spectra of fine sand and glass beads are measured. The results show that with the
increase of amplitude, one peak of energy dissipation is found in amplitude spectra; while with increasing frequency, four peaks of
energy dissipation are observed in the curves of frequency spectra, corresponding to four decreases of the relative modulus. And there
exists a peak (corresponding to a critical depth) in the curves of relative energy dissipation along with the inserted depth of probe with
different oscillating amplitudes. Based on the mesoscopical analysis of granular materials, a rheological model is presented to explain
the rheological dissipation mechanics; and the results indicate that the friction among particles not only dissipates the energy but also
enhances the elasticity of the system. The frequency spectra of fine sand reveal a different dissipation: the resonant dissipation.
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Fig.1 Sketch of inverted torsion pendulum
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