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Numerical Smulation of Direct Shear Test
for Rubbles with Clumped Particles

. 1 . . 2
Yan Ying~ Ji Shunying
(Dalian Jiaotong University , School of Traffic and Transportation, 116028 , Dalian, China) *
(State Key Laboratory of Structural Analysisfor Industrial Equipment , Dalian University of Technology , 116023, Dalian, China) 2

Abgtract : The discrete element model (DEM) was applied to simulate the direct shear tests of irregular
limestone rubbles by constructing clump particles, where the mass of clumped-particle has the same proba
bility distribution with that of the real rocks, and their shapes are constructed with various particle num-
ber , overlap , orientation and size of regular particles. With these clumped particles, theinterlock of rocks
inthe direct shear test can be modeled. The nonlinear contact force model with Mohr-Coulomb yiel ding cri-
teria isadopted to model the viscous-elastic interaction among clumped particles. The quaternion methodis
introduced to model the motion and orientation of the clumped particles between local and global coordi-
nates. With different normal loads, the smulated shear force and the volume dilation in the direct shear
test are compared well with that of laboratory measurments. The influences of normal stresses and contact
friction on the bulk friction coefficient are discussed based on the DEM results. The reliability of clumped
particlesfor DEM simulation is validated in modeling the mechanical behaviors of irregular particles.

Keywords: direct shear test, discreteelement method(DEM) , clumped particle, irregular rubble, quater-

nion method.

Bubble Motion in Submerged Abrasive Water Jets

. 1 . . 2 . . 1
LuYiyu  Xiang Wenying® Li Xiaohong
(College of Resources and Environmenal Science,Congaging Unversity , 400044, Chongging, China) !
(College of Urban Construction & Environmental Engineering ,Chongging University , 400045, Chongging, China) 2

Abstract : Based on the analysis of bubble motion in the submerged abrasve water jet , a bubble motion e
quation of the submerged abrasive water jet was set up and the characteristics of bubble collapse were in-
vestigated. The effects of the abrasve concentration and ambient pressure on the time of bubble collapse
were smulated. It is shown that the viscosty coefficient of fluid increases with the abrasve concentration
of the submerged abrasive water jet , and the time of bubble collapse becomes longer and cavitaing eroson
ability is weakened , while the time of bubble collapse becomes shorter as the ambient pressure increases.

Keywords: submerged abrasive water jets, bubble, collapse.

Seady Sate Response of Circular Tunnd in Saturated
Soil Based on Porous Medium Theory
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LiuLinchao Yang Xiao
(Institute of Applied Mathematics and Mechanics, 200072, Shanghai , China) *
(Department of Gvil Engineering, Shanghai University , 200072, Shanghai , China) 2

Abgract : Based on porous medium theory , the steady state reponse of a liquid-saturated circular tunnd isinvesti-



