H55E HAM iR E 4l (A ABEERR) Vol. 55 No. 4

2016 4F 7 H ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Jul. 2016

(N

DOI:10. 13471/j. cnki. acta. snus. 2016. 04. 008
CYEPRRURUR 52 ST R AW LER

SR N N
(1. BRI RFERIRBEEAFR, BB X P 723000;
2. BALRMARAF K FARA RS FHHRI, BE ik 7121001)

HOE madxt 4ERREORL (B B BRI AL T, BESE T BORLAZ ST S S, ST T
REASH AR S5 AR ORS00 S 5 HES UL 4 S R B9 N 3 A 200 I 385 6F 573 &1 DU AN [] 45 e 1 80 8% 08 1) 742 B9 1)
BIBOTHEA, BT TS AR BTN S AR o R R 7R ) a3k — a2 B, Fe s HER UKL G B K B
N7 77 BT 11 FLBUR R W S B AR FUER S R S A, FLX P AN B B B 2 R B A A R B L B AR —
] KT BRI, RS EEEAR BRI, LTSRS EE dy, d T de FIEINITZ LR/ .
KEER : WRAORL BIEOGH:; BRI, ORI

FESES: T4 XEFREED: A XEHS: 0529 -6579 (2016) 04 0047 -06

The microscopic mechanism of the shear properties of
two dimensional ideal particle
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Abstract: By analyzing the micromechanics of the two-dimensional ideal particles (disc) under direct
shear test, the movement during the shearing is investigated. The formula described the maximum shear
stress in the regular dense packing condition is established. In addition, following the direct shear simu-
lations of the four samples with different particle size distributions, application of the formula which could
predict the maximum shear stress was discussed. The results show that the maximum shear stress is de-
pending on two parameters namely boundary effect parameter and the non-boundary effect parameters,
and these two parameters keep the same under the regular dense packing when the vertical loading is con-
stant. For the general packing, the boundary effect parameters remained unchanged, and the non-bound-
ary effect parameter is linearly decreases with the d,,, d;, and d,.
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Fig. 1 Movement and force analysis of singe particle in the boundary under shear force
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Fig. 2 Movement and force analysis of singe particle within the boundary under shear force
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(c) R=1.667 mm (d) R=1.25 mm
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Fig. 4 2D DEM shear sample of different particle sizes
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Fig. 5 Rrelation of particle radius vs internal friction angle
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Fig. 6 Relation of particle radius vs maximum shear stress
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Fig. 8 Four DEM samples of different
particle size distributions
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