$30% oW = R R - O | Vol.30 No.9
2008 4 9 H Chinese Journal of Geotechnical Engineering Sept., 2008

fib + B3R B )R 14 RO 3R B F AL R L

wBEX, OB @Y, xxa', B84
CL Bt e )i e R S TR B, il 200135, 2. [ CEH PSS TRA, Ll 200092, 3. [ s LR T
PR e s, il 200002)

1 F. EaipUERELL b, R FORGR © PURORL . iR T R T R ALE B 1) <R PRAORE 0ROk
TR A o BT T 2 L 5 70 e A 1 2 v B EC A LB s 0 T e v~ 22 4 A 0 £ 72 1 R R L BEORE TEZ LR 5 1
FRpE B s ;X bl T Al [ UR RO [ [ R0k R AS [ 0k BE AR, IFWDRE BT TOILEL s 2B 1 B D i R epo ] A
SR TR I AR 25 ) St A A . 5 L0, ORI DO SR () S R R AR A L AT s, LR LR |
SEYREMOEAT G, SO A R 0 PR Rk e S ) Sk () 2R K 25 () ek, RSB R T KO ), R ik )
T AT (0 K g 5 ]

REHIA: WORIER: WHE R PR ORI e AR ) ek

FESIES: TU4L1 MHERARIZAD: A NEHRS: 1000 - 4548(2008)09 - 1361 - 06

fEZ® v LEEA979- ), Y, WHLSRLA, WL, YR, NSRS 102 s e R A
SEJF RS T A% . E-mail: shidanda@163.com.

Numerical simulation for behaviors of sand with non-circular particles under
monotonic shear loading
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Abstract: Considering the limitations of circular particle simulation, the elliptical particle element was developed by using the
clump logic in particle flow code. The effect of particle shape on the macro-mechanical behaviors of numerical samples under
monotonic shear loading was studied, and the mechanism was explained microscopically. The evolution of average
co-ordination number during the process of loading was particularly investigated, and the influence of particle shape on the
critical average co-ordination number was also evaluated. The particle rotation property was compared between the elliptical
particle samples and the circular particle samples, and the development of fabric anisotropy during loading was also analyzed. It
was found that the strength and the deformation properties of numerical samples were obviously affected by the particle shape
and the mechanism was microscopically related to the average co-ordination number. During the process of loading, there was a
tendency of the long axes of elliptical particles to align in horizontal direction, and the contact normal gradually oriented in the
direction of the major principal stress.
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Fig. 1 Circular particle transformed into elliptical clump particle
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Fig. 4 Effect of aspect ratio on macro shear behavior
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Fig. 5 Comparison between numerical and lab tests
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