I T

= 0+ T B % Vol.37 Supp. 1
2015 4 7 H Chinese Journal of Geotechnical Engineering July 2015
DOI: 10.11779/CJGE2015S1023
& Fm = dE AR R B BL
b Fn = WiEE

—_— b N

TTEER
KA, JEN

(1. A B LR A SRR R Km0 %, )74 TN 5106415 2. JINIT@SARFERI TR AR, )72 )7 510440)

B E: DRI L SR A R 0 ORI AR (KR A I R A SO N A ERHL

e
JLEEE Rk ODEC (overlapping discrete element cluster) J7y2ffIEAt L3R H T — Mol 36 F InAUR BE AL BE T, 1

e ) AORE — A0 IR — A [ P A R I BT IR, 459 30 W oR: — 4 TERAF K IS 5 s 4R J57E Matlab
R BT S5 BRI = e A, R AT AR A R A A B S SRR 1 = 4E S AR R TR PRCP B
AHEATHRE AR clump Befdk, ARSI BRRE PR TR AL, DAL 2R R (R R 0k

KHEIE: BRI AR BEUe: BUEEY

hESES: TU43

E& RN

MXEHS: 1000 - 4548(2015)S1 - 0115 - 05
TRFEAR(1983 - ), B, A, ETAHFAREAI, HEEREA T T4 . E-mail: zclk9000@qq.com.

Algorithm for modelling three-dimensional shape of sand based on
discrete element method

ZHANG Cheng-lin"?, ZHOU Xiao-wen'

(1. State Key Laboratory of Subtropical Building Science, South China University of Technology, Guangzhou 510640, China;

2.Guangzhou Institute of Building Science Co., Ltd., Guangzhou 510440, China)

Abstract: The mechanical properties and characteristics of sand are significantly affected by particle shape. This paper is
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to generate particles with various irregular shapes in numerical model through Matlab code and clump block function of PECP.
=

mainly aimed to quantify and build the grain shape. A new method based on ODEC (overlapping discrete element cluster)
method is proposed. Firstly, the two-dimensional roundness of a particle in three projection planes is extracted through

photography, and the weighted average roundness is calculated. Then the weighted average roundness is employed of particles
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Fig. 1 RGB images of weathered sand
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Fig. 2 Binary images of weathered sand
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Fig. 3 Irregularly shaped particle and three views
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Fig. 5 Skeleton extraction based on maximally inscribed spheres
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Fig. 7 Overlapping discrete element cluster for 3D object
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Fig. 9 Voxels and clump under weighted roundness of 1.1~1.2
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Fig. 10 Voxels and clump under weighted roundness of 1.2~1.4
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Fig. 11 Voxels and clump under weighted roundness of 1.4~1.6

3 Hit5E

AR PFC H/H) Cluster £, FEFF0kir) —
YRR B 5, AR ROk AL [ B ) R TR A TR AIE
#1k, 1S ODEC3D Hyk A FZ AR A, 58
TR = e A UNRORL TR B . AEREAT D 1 ks
A MBI F T, R ASCHE IR IR = S5
FURARKE 1E T8, A5 BIBh B SR S s IR 1
(AEMAEZY, Ay B BT TR LR 2 MR P At R
It (R HEAil

INE R R, ASCHE H IR B2 AN S i sf
P20 R N 1= s N [ R R = R V7 L 50 N
(R RURE TR AS A AR R o IS [58] F55 A4 ok i) AL
R HA RIS LR AR S & T, (HNF
by BREGE A B LR AR = 4R RS B S (kR
M CT 345, ASCHEAE 1) TS n] LLSEELEL SERD - ik
TEARRAG 40540

ODEC3D 5LV ) K At 241 b LA A0 sk ¥
FEP BN A PR R R, o =4 U ITE
PN B HERE . ZiHE ARG, ExELLE
FE A EAS 40 TR BOR RS BT 7T, (FARR A ARROR
IR RE, EX—IROAA G R P G .



T 1 TRFRAR, 5. WD LR = 4 TR B BT R T 119
[5] GHABOUSSI J, BARBOSA R. Three-dimensional discrete
S ik International

[1] X%, T i, BUDHU M, % -0k R AL 3L
X JIEARRR IR 2 AT 0], 5 0%, 2010, 32044 ) 1).
(LIU Qing-bing, XIANG Wei, BUDHU M, et al. Study of
particle shape quantification and effect on mechanical
property of sand [J]. Rock and Soil Mechanics, 2011, 32(S1).
(in Chinese))

21 4L 5, &2 A7 BRI ZAD g 27 P 55 Wi 1) JUk:
WAL, A 255 TR, 2011, 30(10): 2112 -
2119. (KONG Liang, PENG Ren. Particle flow simulation of
influence of particle shape on mechanical properties of
quasi-sand[J]. Chinese Journal of Rock Mechanics and
Engineering, 2011, 30(10): 2112 - 2119. (in Chinese))

[3] ASHMAWY A K, SUKUMARAN B, HOANG A V.
Evaluating the influence of particle shape on liquefaction
behavior using discrete element method[C]// Proceeding of
the Thirteenth International Offshore and Polar Engineering
Conference. Hawaii, 2003: 542 - 549.

[4] SALLAM A M. Studies on modeling angular soil particles
using the discrete element method tampa[D]. Florida:

University of South Florida, 2004.

element method for granular materials[J].
Journal for Numerical Methods in
Geomechanics, 1990(14): 451 - 472.

[6] LIN X, NG T T. A three-dimensional discrete element model

and Analytical

using arrays of ellipsoids[J]. Géotechnique, 1997, 47(2): 319
-329.

[77 MATSUSHIMA T. 3-D image-based discrete element
modeling for irregularly-shaped grains[C]// 2nd International
PFC Symposium. Kyoto, 2004.

[8] TIAN X, HAN G LI Z, et al.3D skeletonization and its
application in plant root image analysis[J]. Journal of
Computational Information Systems, 2005, 1(2): 241 - 246.

[9] YI Dingrong, VINCENT H. Skeletonization of volumetric
angiorams for display[J]. Computer Methods in Biomethanics
and Biomedical Engineering, 2002, 5(5): 329 - 341.

[10] WADELL H. shape & roundness of rock particles[J]. The
Journal of Geology, 1932, 40(5): 443 - 451.

[11] KOPLOWITZ J, BRUCKSTEIN A M. Design of perimeter
estimators for digitized planar shapes[J]. Pattern Analysis and

Machine Intelligence, 1989, 11(6): 611 - 622.

(A3CSE4gm BB



