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Table 1 Particle composition of test soil A, Dl?
A/ mm i b/ % A2/ mm /% P(D;) = A - - p (4)
<0.075 10.32 5~10 14.25 D D;
0.075 ~0.25 9.09 10 ~20 13.75 =t
0.25 ~0.5 8.22 20 ~40 9.44 Bagnold"" 7E8F 5% I8 v A sl bk v th 48 L, YR 7
0.5~1 5.31 40 ~ 60 9.76 R A shZEE R #R N
1~2 3.51 >60 2.68 a, = 14D( (5)
2-~5 13.67
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Table 2 Particle composition of erosion products

R/ i/ ORI DX ] i ) BT o L/ %
(Les™!) S 20,075 0.075~0.25  0.25~0.5 0.5~1 1~2 2~5 5~10 10 ~20 20 ~40 40 ~60

1 22.51 20. 51 8.67 10. 36 7. 65 22. 64 6.12 1.53

1.5 3 23.38 18.75 10. 19 8.45 3.76 14. 63 12.97 7.56 0.22
5 16. 82 17.33 9.11 8.45 5.36 17.59 15.90 8.92 0.34
1 17.78 14.19 9.12 10. 32 6. 65 20. 52 11. 64 8.35 1.44

2.4 3 12.78 14. 47 11. 11 8.16 3.96 13.10 14.31 16. 09 6. 00
5 11.75 10. 16 6.96 7.28 4.78 12. 69 19. 30 18.73 8.35
1 11.55 14. 64 10. 31 11.45 6.44 24.73 13.08 5.93 1. 86

3.3 3 9.95 21. 64 5.95 5.58 2.61 12. 80 16. 41 20. 52 7.94
5 10. 43 11.97 9.93 4.18 2.35 17.79 18.78 17.20 6. 11 1.27
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Table 3 Calculated particle size of incipient motion and characteristic particle size of

erosion products under different experimental conditions

W/ (Les™h)  BEE/(°)  EzhRIZ/mm d,y/mm d3y/mm dsy/mm dgy/mm dgy/mm d 0/ Mm
1 11.55 0.03 0.14 0.45 0.90 3.37 17.21
1.5 3 23.28 0.03 0.14 0.44 0.96 5.32 24.29
5 26.79 0.05 0.21 0.90 2.36 6. 65 30. 60
1 20. 82 0.04 0.23 0.93 2.28 5.61 19.70
2.4 3 40. 09 0. 06 0. 31 1.88 4.18 11.31 33.68
5 46. 62 0. 06 0.58 4.14 6. 65 13.78 37.07
1 23.82 0.07 0.34 1.32 2.68 5.34 22.55
3.3 3 46. 00 0. 09 0.25 3.40 5.89 12. 66 40. 58
5 53.56 0.07 0.44 3.88 6.07 13.79 45.71
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Table 4 Correlation matrix between particle size of incipient motion and characteristic particle size of erosion product

S8 BRI dy dsp dso deo dgo Ainax
A BRifE 1

dyo 0.748 1

dy 0.732 0.516 1

dsg 0.933 0.741 0. 835 1

dgy 0. 947 0. 789 0. 825 0. 986 1

dgy 0. 985 0.714 0.753 0.949 0. 968 1

d 0.935 0. 760 0. 829 0.935 0.932 0. 905 1
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Particle Size of Incipient Motion for Non-uniform
Sediment in Slope Gully Erosion

ZHAO Ben-hai', LU Qing-feng'* , WANG Peng-fei’, XU Zhen’, WANG Sheng-xin’
(Key Laboratory of Mechanics on Western Disaster and Environment Mechanics, Lanzhou University'
Lanzhou 730000, China; Petro China West Pipeline Company’®, Urumqi 830000, China;

Geological Hazards Research and Prevention Institute, Gansu Academy of Sciences® , Lanzhou 730000, China)

[ Abstract] In the sufficient turbulent region, the sliding mode of bed load sediment accounts for a large propor-
tion, and the rolling particle are not rolling usually before ceasing, it also slides in some case. Therefore, it is nec-
essary to research the initiation mechanism of sliding sediment. The particle size of incipient motion is determined
base on incipient probability and particle composition, and establishes sliding equilibrium equation of non-uniform
sediment according to force analysis, and defines coefficient of incipient formula based on soil-bin tests. The results
reveal that the calculated values of the formulas are in good agreement with the measured values for the coarser sedi-
ment initiation.

[ Key words] non-uniform sediment gully erosion incipient probability particle size of incipient mo-

tion sliding equilibrium



