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Formation and Mechanism of Loess Rill Flow Drop Pit
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Abstract: Drop pit is a kind of bed form developed in rill erosion process,and it is the result from the interaction between rill erosion
process and flow characteristics. Six slopes (2°,4°,6°,8°,10°,12°) and five discharges(8,16,24,32,40 L./min) were combined in
erosion experiment. Results showed that the average depths of drop pit increased with the increase of slope while average spacing of drop
pit decreased. The development coefficient of drop pit increased with the rise of slope,and it was ranged from 1. 01 and 1. 14 with a pos-
itive relationship with SP. With the same slope,the energy dissipation efficiency of drop pit showed a linear decrease trend with the in-
crease of discharge,and it showed a power function increase trend with the rise of slope and SP. The energy dissipation efficiency ranged
from 87.28% and 98.58% . Research results showed that the development and mechanism of drop pit played an important role in flow
characteristics and erosion sediment yield.

Key words:drop pit;ladder-deep pools;drop pit development coefficient SP;energy dissipation efficiency
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Tab.1 Particle size distribution of tested soil

K42/ mm HA4E % H142 dsy/mm
<0.002 24.13 —
0.002 ~0.02 39.05 —
0.02 ~0.05 29.32 0.015
0.05~0.25 4.25 —
>0.25 3.25 —
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Law of flow sediment concentration change

with flushing When the slope was 8°
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Fig.2 Drop pit initial stage
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Fig.3 Drop pit development stage
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Fig.4 Drop pit mature stage
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Tab.2 Different number conditions of drop pit average

depth
cm
g/ RIWE/ (107 m - 57
J=sin6 01333 0.2667 0.4000 0.5333 0.6667
0.034 9 0.867  1.533  2.833  2.133  0.850
0.069 8 1.500  2.640  3.820  2.800  2.425
0.1045 3156 3.140  4.320  3.900  3.290
0.139 2 3.054  3.850  5.733  3.375  5.220
0.173 6 5220 2.978  4.413  3.200  5.729
0.207 9 5.440  4.578  5.229  4.514  5.522
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Fig.8 Drop pit and crust development schemes
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Tab.3 Different number condition ratio of drop pit av- 1.04 -
erage space and average depth 1.02 | Q é
- l'000 005 0.10 015 020 025

WAL/ (10 m® - s71)

R B/

J=sin0 01333 0.2667 0.4000 0.5333 0.6667
0.034 9 167.24  126.09  68.23  135.96  170.59
0.069 8 64.47  43.94  30.37  34.54  47.84
0.104'5 20.41  18.47  16.78  21.26  19.57
0.139 2 14.60  13.69  10.12  21.48  11.11
0.173 6 1111 19.48  10.11  22.66  9.19
0.207 9 8.88  11.51  9.24  14.27  11.66
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