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Fig. 2 Deformation graph of hydrogel sheet under balance time
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Finite element theory of chemo-mechanical coupling and the program
implementation of UEL in ABAQUS for the continuous colloidal material

WEI Wei'?, YANG Qing-sheng™'
(1. School of Engineering Mechanics, Beijing University of Technology,Beijing 100124 ,China;
2. School of Civil Engineering, Hebei University of Engineering, Handan 056038, China)

Abstract: Based on Hamilton’ s principle, the equivalent integral forms of chemo-mechanical coupling
governing equations and corresponding finite element forms are obtained. The strain matrix and element
stiffness matrix represented by shape functions in chemo-mechanical coupling are derived in the global
coordinate system. Discrete forms of element stiffness matrix are acquired in the local coordinate system.
The user element subroutine UEL is programmed in ABAQUS finite element package. The numerical
example shows the validity of the UEL developed, which can provide some references for the program-
ming realization of UEL in ABAQUS software for various coupling problems with the form of the finite

element.

Key words: chemo-mechanical coupling;coupled finite element method; gauss integral method; ABAQUS;

user element subroutine(UEL)

N A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A NN N NN AN

(E#E 759 7D

Particle flow simulation for effects of rock block shape on

mechanical behavior of soil-rock mixture

JIN Lei, ZENG Ya-wu”
(School of Civil Engineering, Wuhan University, Wuhan 430072, China)

Abstract: In order to explore the meso-mechanisms of effects of rock block shape on mechanical behavior
of soil-rock mixture (SRM) , spherical, cubic and cuboid-shaped rock blocks are taken into consideration.
SRM with cubic rock blocks are compared with that of spherical rock blocks to explore the effects of
block angularity. SRM with cuboid-shaped rock blocks are compared with that of cubic rock blocks to
explore the effects of block sphericity. Firstly,a 3D DEM refined modeling method for specific rock block
shape was developed. Then, particle flow numerical models of SRM with 30% and 80% rock block
proportion (RBP) were established, whose block shape is spherical, cubic and cuboid-shaped respec-
tively. Then, particle flow simulation for large scale triaxial tests of SRM was conducted to obtain
strength and deformation characteristics of SRM with different rock block shape and RBP. Finally,
meso-mechanisms of effects of rock block shape on mechanical behavior of SRM were intensively
analyzed. The results show that rock block shape affect the mechanical behavior of SRM and the degree
of influence are closely related to RBP. The evolution of coordination number, mean rotation of rock

blocks and frictional work can well reflect the meso-mechanisms of effects of rock block shape.

Key words: soil-rock mixture;particle flow code;rock block shape;rock block proportion;

meso-mechanisms



