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Discrete element simulation of the influence of anisotropy on the
mechanical properties of soft soil
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Abstract: The initial and induced anisotropy has a significant effect on the mechanical properties of soft soil in
preloading engineering. However, there is a lack of unified research methods for the initial and induced
anisotropy. Discrete element method is adopted in this study, and the length-width ratio of particles is used as the
quantitative evaluation index. Five types of initial anisotropy samples with different deposition angles are
generated. The effects of initial anisotropy and induced anisotropy on the mechanical properties of soft soil are
studied by vertical and horizontal loading. At the micro level, the contact form and rotation angle of particles are
examined from the point of view of particles, and the development trend of coordination number and contact

normal to anisotropy is studied from the point of view of contact. The relationship between shear strength index
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and anisotropy is explored. The results show that initial and induced anisotropy influences the mechanical
properties of the samples. When the loading direction is perpendicular to the soft soil deposition direction, the soil
mass has the maximum peak strength. In the particle contact form, the proportion of surface contact gradually
increases with loading. The initial modulus and shear strength are influenced. The coordination number and
contact normal anisotropy have different evolutions under the influence of particle contact form, and tend to be
stable at the later loading stage. In terms of shear strength parameters, the initial anisotropy will increase the

cohesion of the sample, and the induced anisotropy will mainly change the internal friction angle, which is

consistent with the law of shear strength.
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Fig.1 SEM image of soft soil
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Fig.2 Particle shape and cumulative distribution
curve of the aspect ratio
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Fig.3 Numerical model loading mode and particle contact mode
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Table 1 Parameters used in the numerical model
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numerical and laboratory tests
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axial strain of the different deposition angles
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T B BoCHE 2SR, 8 MR T i 4 fih & 4L
P Wl g 07 A A A R . R BT U0, UKL E 2o o
¥ | ek % AR B B E, R AMOE Xl ik
0 X T A b S T TR Ak, R O AR 42 Al =
W4 TRT TET 22 i AR S 0, A 1 A 2 5% B ik #)
UEEAFL, IR A e B 5 R 1Y ) N AR LA — Bk, 1
5P 4] 399 T 1A 4 Mo T X R A 50 R ) LR AR
BYU) S 0, UKL 4 fk S A RS R, TAT TR 2 ok R B2 IR
A 1) S S MR A, i Bl e A R R R R B, IR AE

FE NN R v, A TRI) G 45 ) S5 Xk 7 % T T
fi 2R 50 1 £ I R AR ARLE B A AN (] 4 40) 2R A% 5 R i
AR, B 5 R J) 0 AR 4R I8 A — 35, 58 B I T 2 x)
7 2P B S W R A T ZE ) Bk s, o T
IERUN .

BT B HOTI IR S5 R, X R IR 0 Uk 1k F1) 06
{1 A7 B B 5 f R AT BE 3T, LA 40° ~ SOCULRR ik Ay
], &5 B E 9 Fron o 7E 4 T BUR K T8 L i
AN TEARTE R A, BORL AL sh AR R, st A v
32 BEL 3 8 A T ¥ L 2% 2 Al % , 3% 15 Marschall 25| 72
b2 IR ST A — B, PRI A B A T S SR A

—e—20°~30°
—a— 40°~50°
g —v— 60°~70°
=l —0— 80°~90°
k=)

b1 7S €)%
(a) BEIN#

T T4 itk 2R K0 %

e N AE ¢, /%
(b) /K

8 FRENMATEHHEMALSHENEXR

Fig. 8 The relationship between surface contact coefficient and

axial strain of the different diposition angles
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Table 2 Shear strength indices of the samples with different
deposition angles
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