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Simulation on Dynamic Behavior of Soil Particle Contact with Wavy Surface
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Abstract: The earthworm’s surface was selected as the object to study the mechanism of resistance
reduction of wavy surface, and discrete element method ( DEM) was used to simulate the dynamic
response of the contact soil particle with wavy surface. The results of simulation showed that the contact
time was shorter when the particle contacted with wavy surface, and the particle separated at 1.0 s.
Macroscopic showed that the porosity was formed between the wavy sample and soil particle. X direction
displacement of the contact particle was increased linearly and in the same direction, the average
displacement was 60.33 mm. Y direction velocity was changed with the concave-convex of the wavy
surface like sinusoidal variation, and generated microseism, the amplitude of the wavy surface was bigger
than the smooth surface. Contact position directly determined the size and direction of the contact force.
Analysis showed that the amplitude and frequency of the contact particle with wavy surface was greater
than smooth surface. The results can supply the reference to design the bionic wavy surface.

Key words; Contact soil particle  Wavy surface  Discrete element method  Bionic  Resistance

reduction

e WAEAE LT AR e R Rz LR
= T B — s JLART TR AR 174 205 A 0 T I Lt k90 A b 43 A
IS E A S B S S R, R TR AL AL, 45 4 T i B R A U S00E L i R

ek H . 2011 —12-25 &R H Y. 2012-03-19

[ 5K HARFA SR G T BT B I H (50635030 ) | o 45 27 AL 18 2 Bk a2 URHIT 6 4 BF B 550 H (20110061120050 ) |75 bk R4 & J 13 B¢
B H (201101024 ) F1 T2 05 A 20H #8555 50 28 T iCH: 43 9% B 5T H (K201005)

PEZ B X E AL, WL, 5 AR 30 R 2 Be ) Bt , 2 2 N DAL A 4 i 5%, E-mail : 1gm951@ 163. com

BIAEE : AB%G , A BT, 3228 I\ R 05 A 2 R 72 0 1l 1 ) % B 5, E-mail : zoumeng@ jlu. edu. en



86 & oAk HLOM R

IZNWESRANUE S AN E S 2 S EiE U
MWK 2 HA R TR B A e i 25 W — s
2 THT AR T3 34 A3 522 B 14 JL AT I 't ¥ T 25l 4% R AR I
UMl 't ¥ 25 #3076 7 2 % 1 1 AT 3 Bk W
) B B P Y L ZE R b o R,
AT 43 2 WLAR O W RO AR e L Rk, BF Y
5 e M A i i S BURE 0 25 W BE, F 9 R 4R
St 1k 2 UK I EL L BHLIE e 39 6 S

Sy 8 77% W 280 7 TR WA BELAIL A, LA 8 B T v R T
58T BE, LU U] (R 2 T8 550 R BF 0 %0 52, ot 5 2 1 sk
R M 1) 1 39 IORE , 43 7 R A, 32 fh L 4 50k
(1) (30 % B2 1 7 114 78 AL B

1 fEREE

1.1 B8kE
A 1 Ty L B K i ] 2% T T Ak 8 Al X
R B P A, DA 51 ) B A e R B o T A AT
(I 1, ek 2
2mx

(1)

r=r, +asin

o, i J] f1 S 34 2 42
a i W] 39 T % 0 3% T A IR e
A—K

i B/ ry 20 mm,a 5 mm, A 5 80 mm , X i
ZERRSTAnIE 1 B .

\
g
340 2
4 ]
(=
3 ’\-%jm
s 7
340

20
N

320 _|
IR 2 & ) i
Fig.1 Simulation model of wavy surface
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Fig.2 Biaxial text results of DEM simulation
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Fig.3 Interface particles movement
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Fig.5 Displacement of particles contact with wavy surface
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Fig.6 Displacement of particles contact with smooth surface
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Fig.7 Velocity of particles contact with wavy surface
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Fig.8 Velocity of particles contact with smooth surface
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Fig.9 Contact force between particle and wavy surface
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Fig. 10  Contact force between particle and smooth surface
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