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Abstract

The direct shear system dynamics simulation model was developed on the basis of the modified
Mohr — Coulomb yield criterion by using ANSYS/LS — DYNA and a combination of Lagrange and
smoothed particle hydrodynamics (SPH). The dynamics simulation experiments of direct shear on four
kinds of soil have been carried out. The mathematic models of soil shear strength and shearing speed were
established by regression analysis. The research on soil shear failure process and the influence law and
mechanism of shearing speed on shear strength was done. The results showed that with shearing speed
increasing, shear strength increased. Third-order relationship exits between shear strength and shearing
speed with small shear modulus. Logarithm relationship exits between shear strength and shearing speed
with large shear modulus. The effect of shear modulus on shear strength is large. The large shear strength

is with large shear modulus.
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Fig. 1 Structural diagram of direct shear test
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Tab.1 Soil material parameters

MRV = e kg om 3 PR TR &/ MPa B YI L/ MPa N EESE S @/ rad KEE ST ¢/kPa FIKES %
1 2.350 x 10° 3.25 1.30 1.100 6.2 3.4
2 1.850 x 103 5.92 2.73 0. 401 9.5 35.0
3 2.082 x 10° 35. 00 20. 00 0. 436 22.0 3.4
4 1. 650 x 10° 28. 00 18. 00 0. 436 16.7 25.0
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Fig.3 Direct shear test simulation model
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Fig.5 Diagram of stress in soil cross-section on shear direction
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Fig.4 Relationship between shearing force and time

2 KBRARRER

IR, LA SR AP E AR BT UT I v 1
IR AR, DL U)98 BN FE AR , 25T 5 3R 5 0 B
i R e we U R 7T E o - L st L RN T < i Y VA
T3 o AR AN R, Je i e KR35 010 F,,, )5
W AKX T =F,,/ACA Y718 B K-
TR ) SR gy )5k 6 7 58 SR 2 SR an

ey

¢y

(d) t=0.020476s (e) t=0.023676s (f) t=0.040000 s



557 3] W 45 IRE AR B s K 99

F2 R, Hod v =0 38 + T8 Fh g BT U sk 2 |
S E RN, FIHARK 7 = + otang (o N I

aIEENITET & L ERYIER ) HESR RS
BTUYH LI Y LSBT OISR 7,

Tab.2 Experimental design and results

oI aes MRUT S »/mes”! 7/kPa K75 MRUT 5 v»/me-s™! 7/kPa
1 1 0 10. 82 15 3 0 22.97

2 1 0.1 83.85 16 3 0.1 925. 44

3 1 0.2 104. 44 17 3 0.2 896. 24

4 1 0.4 135. 81 18 3 0.4 1 096. 80

5 1 0.6 142.78 19 3 0.6 1211.40

6 1 0.8 243.22 20 3 0.8 1.349.20

7 1 1.0 347.04 21 3 1.0 1438. 60

8 2 0 10. 28 22 4 0 17. 47

9 2 0.1 150. 16 23 4 0.1 814.27

10 2 0.2 159.73 24 4 0.2 1 640. 90

11 2 0.4 207. 68 25 4 0.4 1 681.20

12 2 0.6 242.50 26 4 0.6 1923. 60

13 2 0.8 299.77 27 4 0.8 2027.00

14 2 1.0 361. 49 28 4 1.0 2 120. 90
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Fig. 6 Relationship between shear strength and shearing speed
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Fig.7 Diagram of stress on maximum shearing force
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