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Abstract: In order to explore the reinforcement mechanism of fiber to soil, a direct shear test was car-
ried out by discrete element method to analyze the particle movement characteristics of texsol and plain
soil in the shear process. A plain soil model and a texsol model with 0. 6% fiber content were estab-
lished. Besides, three typical displacement points were selected to analyze the movement characteristics
of plain soil and texsol at the typical displacement points. Conclusions are as follows. The texsol has a
larger displacement at the shear part and a smaller displacement at the upper part, showing greater in-
tegrity. Before the peak displacement, the large corner area of texsol is larger than that of plain soil.
After the peak displacement, the large corner area of the plain soil is coarse, and there is basically no
large corner area in the surrounding soil ; the large corner area of the texsol is thin, and the large corner
area is in the surrounding soil, distribured in strips. The large turning angle of texsol is mainly distribu-
ted at the shear and fiber. The shear zone of plain soil is larger than that of texsol. The relative sliding
and relative rotation of the texsol in the shear zone are slightly larger than that of the plain soil. The rel-
ative sliding and relative rotation of the texsol and plain soil outside the shear zone are not much differ-
ent. Both the relative sliding and the relative rotation of the soil inside and outside the shear zone in-
crease with the development of shear.
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Fig. 1 Schematic diagram of direct shear test model
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Fig.2 Curves of shear stress and shear displacement

of plain soil and fiber soil
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Fig. 3 Schematic diagram of single particle

motion displacement angle
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Fig. 5 Contour distribution of particle displacement of plain soil and texsol at typical shear displacement points

2 TREEhHE

2.1 BEALEShEFE

KIS EBRTRLESGYE LA YN+
A R RIURE 0 A% 1 SE(E LR o A A, AR ] LA
F 7RSS UINIE T I 3R 5 2R 4E 4 n 7 B LA
FEAR 0 FHHL S B e &N, JF B
&P EB W ; b SO T, R S
e+ AFEL R T 2225, R+
TS EAAE P RIS 3 B B AR AP 4 AR 4
BONBISI A LR &b, B B IRt — b
AT, L C L T R B DI AR AL, R
- SEELR A XA K, A 4 4 S 2R A P X
BN, fE R EE TP XIS R + (25 6 5
NHAET Y T A E LS S R B8],
X s g v LA 7R 5T VI NI R AT I T B
VIN RSN 2 4E TR RAEAE R - 5404+
PN S A — 35, B 2 55 D) 1Y 2E 47 £4F 4E X AR 1)
YEFHZ g o, Bl B2 384 5 R A0 e #5748
N TR SR M B AR, YRR 5
VI8 b W (A B8 J , 3R 4 1 B V1 45 5 X6 5
Iy ) BB A4 B 5 i 32 55, 28 2 %) 5 D)l B 4
XS B U]t J ] A 0 5 T 5 SRy T3 A e Jre
N5 R WAL, A S LT 2

ESRT 0y SR LRSI, PR 1A
1y B I 20T L B £ 4 - i 6 4, #4206, 3
LB 6 RTINS M A 2R 4 R R
AR B BERE BT DAL A2 A3 I £ 4k - 5 R
A7 2 ) AL T 4, 7 0 U0l LT 4
UFIVRE A SN ¢ S w184 4 Y VA 5 L N B e
I PNGHE %N R RN U TR 23 I B

50

g —1

L ﬁ I ] — |
-0.8 2 -0.4 ~-02 200 0.2 04 —III
5 | FEIArEZE/mm

ol
6 SAYGTY) R 15274 AR 22 (E 5]
Fig. 6 Graph of displacement difference between

plain soil and texsol at typical shear point
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Fig. 7 Contour distribution of particle rotation of plain soil and texsol at typical shear displacement points
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Fig. 8 Distribution of average particle rotation of plain soil and texsol at typical shear displacement points
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Fig. 9 Cloud diagram of typical shear displacement points of plain soil and texsol sliding relative to each other
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Fig. 10 Cloud diagram of typical shear displacement points with respect to rotation of plain soil and texsol
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Fig. 11 Frequency distribution of relative rotation and relative sliding of plain soil and texsol inside and outside the sliding zone
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