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Table 1 The strength parameters of blocks and the contact parameters between blocks for grading range 1. 27~2. 54 cm
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Table 2 The strength parameters of blocks and the contact parameters between blocks for grading range 2. 54~3. 81 cm
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MA Zhengtao'*?, LI Shuangyang®, ZHAO Yongchun®, LI Gen’
(1. Highway Bureau of Gansu Province , Lanzhou 730000, China; 2. State Key Laboratory of Frozen Soil Engineering , Northwest
Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China; 3. Key Laboratory of
Mechanics on Disaster and Environment in Western China, Ministry of Education, College of Civil

Engineering and Mechanics, Lanzhou University, Lanzhou 730000, China)

Abstract: As a ballast material, the crushed rock is able to disperse train dynamic load, and it has a distinct
characteristic of good convective heat transfer characteristics. Therefore, it was extensively used to cool the per-
mafrost embankment in Qinghai-Tibet Railway. However, the crushed rock layer is compacted and even crushed
under train load, so the cooling effect of the crushed rock layer decreases. For this reason, it is very important to
study deformation process and mechanisms of the crushed rock layer. In this study, numerical simulations on tri-
axial tests of the crushed rock were carried out by the discrete element method (DEM). A comparison between
experimental and numerical results show they well agree with each other, which implies the DEM can simulate
the deformation process of the crushed rock. Moreover, the numerical result indicates that the deviatoric stresses
and shear strength values increase with confining pressure and block size. The mainly deformation of the crushed
rocks is an X shear band formed by sliding and separating along the contact surface under the shear action. In ad-
dition, there are different degrees of expansion in the radial direction. The research idea and method of the
crushed rock layer in this study will be useful for evaluating thermodynamic stability of the crushed rock embank-
ment of the Qinghai-Tibet Railway.

Key words: discrete element method (DEM ) ; crushed rock aggregate; permafrost embankment; stress-strain;
X shear band
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