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ANALYSIS ON MESO-MECHANISMS OF INFLUENCE
OF ROCK BLOCK SHAPE ON MECHANICAL PROPERTIES
OF CEMENTED SOIL-ROCK MIXTURE

Lei Jin' Yawu Zeng' Jingjing Li*
(! School of Civil Engineering , Wuhan University , Wuhan ,430072)
(* State Key Laboratory of Geomechanics and Geotechnical Engineering , Institute of Rock and Soil Mechanics ,
Chinese Academy of Sciences s Wuhan ,430071)

Abstract In order to explore the meso-mechanisms of influence of rock block shape on mechanical
properties of cemented soil-rock mixture (SRM), Spherical, cubic and cuboid-shaped rock blocks are taken
into consideration. SRM with cubic rock blocks are compared with that with spherical rock blocks to ex-
plore the influence of block angularity. SRM with cuboid-shaped rock blocks are compared with that with
cubic rock blocks to explore the influence of block sphericity. Firstly, numerical models of cubic and cu-
boid-shaped rock blocks are constructed based on a 3-D DEM refined modeling technology for irregularly
shaped particles. Then, 3-D DEM stochastic models of cemented SRM with 30% and 80% rock block pro-
portion (RBP) are established, whose block shape is spherical, cubic and cuboid-shaped respectively.
Then, a particle flow simulation of large scale triaxial tests of SRM is conducted to obtain strength and de-
formation characteristics of SRM with different rock block shape and RBP. Finally, Meso-mechanisms of
influence of rock block shape on mechanical properties of cemented SRM with low and high RBP is inten-
sively analyzed. The results show that RBP and rock block shape both significantly affect the mechanical
behaviors of SRM and there is complicated interaction of the two factors. The evolution of micro-crack,
mean rotation of rock blocks, strain energy and frictional work can well reflect the meso-mechanisms of in-
fluence of rock block shape.

Key words cemented soil-rock mixture (SRM),3-D DEM, rock block shape, meso-mechanisms, parti-

cle rotation



