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One-dimensional mechanical behavior of granular material
under high stresses(Part I): compression behavior

WANG Zhe-chao" 2, LI Shu-cai’

(1. Research Center of Geotechnical and Structural Engineering, Shandong University, Jinan 250061, China;
2. Department of Civil Engineering, University of Calgary, Calgary, T2N1N4, Canada)

Abstract: Grain crushing occurs in granular materials when the materials are compressed at high stresses. On one hand, grain
crushing induces the evolution of grain size distribution. The content of coarse grains decreases while the content of fine grains
increases. On the other hand, the crushing of grains induces the conversion of energies. According to the law of the conservation of
energy, one component of the work done by external forces is transferred into heat energy due to the friction between grains; and the
other component is dissipated into grain crushing, which was estimated using the theory of surface physics in this study. A
relationship between grain crushing amount ratio and void ratio was obtained based on the theories of fractal geometry. One-
dimensional compression tests on sand were conducted and relevant test data were examined to verify the obtained relationship. It
was indicated in this study that the obtained relationship can describe the influence of grain crushing on the compressibility of
granular materials at high stresses.
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Fig.1 Grain size distribution curves of Ottawa sand
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