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Classical and Non-classical Variables Analysis
of Loose Sand in Direct Shear Test by Discrete
Element Method Analysis

JIANG Mingjing*-%, WANG Fuzhou'?, ZHU Hehua**, XIAO Yu'-?
(1. Department of Geotechnical Engineering, Tongji University,
Shanghai 200092, China; 2. Key Laboratory of Geotechnical and
Underground Engineering of the Ministry of Education, Tongji
University . Shanghai 200092, China)

Abstract: In order to analyze the classical and non-classical
variables of loose sand in direct shear test, numerical
investigation were carried out by DEM. Classical variables
include stress, strain, velocity fields, and stress-path. Non-
classical variables include averaged pure rotation rate (APR),
fabric and coordination number. In the study, the changes of
variables and the relationships among them were analyzed.
The results show that the non-classical variables are

microscopically essence of classical variables.
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Tab.1 Parameters of the DEM sample
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Fig.1 DEM model of the sample
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Fig.3 Shear strength envelopes of loose sand
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Fig.2 Curves of shear stress and volumetric strain patterns
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Fig.5 Distribution of major principal stress
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Fig.6 Distribution of minor principal stress
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Pl 10 Sy 5 A8 43 A7 L. BT 10a AT %0, 55 5] 48
T DB 1) T 5 iy T s 22 Jo 00 03 B 17 A8 A TR B
T DI, Bl BT D) A EAT B AR W 2 BT U0 18T ) 3
BEPITR 2 T Bt 2 iR 20 A B B 1 AR A X
B, &l 10b frs.
2.3 MAhBRE

N A7 AR e FAE AR T D7 o ) 2 B o,

WS4 an el 9 Bz . Al 100 kPa e F JIVEAF
A S N AR 11 R B RS A BB I RS
8 25 mm ZEA.

02 04 06 08 10 12 14
X/m

a BYINEE H6 mm

0.8 1
0.6
E -0.08 g
>~ 0.4 ﬁ
0.2
0 T T T T T T T
02 04 06 08 10 12 14
X/m
b BYEIE#60 mm
E10 BETHH
Fig.10 Distribution of shear strain
50 50
< 40
3 - = 30 A
1] 20 I 20
E £ 10

(=]

50
40 50 )
£ gol HEMK & 400 sk
Sl — Z 30 e
g 0 E 200 oA
& lg ﬂ i lg’
70 80 90 100 110 120 40 60 80 100 120 140 160
BRN; ) / kPa BRI T / kPa
a MmO b H®

0
70 80 90 100 110120
BRRY 7 / kPa
d B TR B R A RO A

70 80 90 100 110 120 130
ERN 77 / kPa
c H®

B 11 FREN KBS BEE
Fig.11 Stress paths with different areas
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Fig.16 Average coordination number of sands
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