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Table 1 Particle size distribution of soil

HUBRZE A k4% Grain size/mm
Distribution of
particle size <0.002 >0.002~0.02 >0.02~0.05 >0.05~0.25 >0.25
N
P AL 24.13 39.05 29.32 4.25 3.25
Percentage/%
FPERAR
Median particle 0.015

diameter /mm

1.2 Rt

1) e LT AE B AR RS IH 20 em JEIAHYD, 4
W EER T 2 2, TRERHCR MR B A 2 4T L,
DA R AR 33 7Kk O, I SR 23 2 e IR v,
2 10cm, JL 30 cm, AR SEEREFAN FIERGL, T
BT AR B B BIE 1.09 glem?®,

2) I /N DR FH AT AN A, /N X g U K x
B XK =6 mx0.4 mx0.6 m, RXIBAH KN 5.8 m.

3) BEE KT 50~ 6° R BF M 25 e A= B S8 1 - 848 ke
MG, Mi/hF 5°~6° 3Bt IR i) R . %
J& B BES B S AT IR HRE MBS, 6 T i H
TR S PR . I b OB A 2R, AR
YOI 20, 4°, 6°, 8°, 10°, 12°, 1L 6 MSEdkT
WEFT, LR 20 - 3 Rk 9 AR A HR

4) JROKIREMRRREE N 5 B AN S BRAHIT L, T
R FN e N W1 P PR 2 Sl e Y S |
UK E W EICmmA . A RS 1
i B A1 S s B S 0 A IR I A R R AR, RS
MR 8. 164 24, 32. 40 L/min.

5) b THERIRE IR 2, FLBEE 5 AN, LARE
TR E A, W PR 0405, 0+1.5. 0+2.5. 0+3.5.
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F KMNO, G (07 B33 00 I U 1126 T L34, R kG
hmm e (FER RO A T TR SRR K T 96 % (R 3
W, T3

6) RI TR, ARG 20 min 22 Rk, R BT
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Joomm RO o PR S 25 Wi 1T A i 2 40 VA A T
THTEAS, YA ) U R BE AT il Canfd 1b o) .

7) R I 80 min, T & K B IR
8.32%~12.54%, HEZIAL 2 IRERE, JFIILIE.
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Table 2 Rill width depth ratio under different discharge and slope

i Ui Discharge/(L-min™)
Slope/(°) 8 16 24 32 40
2 4.205 4.704 4.119 4.841 4115
4 4.510 4.292 4.884 4.611 4.100
6 3.328 4.099 4.129 3.663 4.088
8 4.216 3.222 3.481 4.467 4,722
10 3.006 3.428 4.409 4.194 4.163
12 3.195 3.433 4.219 4.343 4.429

K 2 ATLUEH, 4 se ik 3 Lok, 7 3.006~
4.884 2 [8)25 4k . 557K 1 AR Wi 95 VR L Brn=0.828 #H % I
78, X UL ANVA KR R G AT BRIk . ANV AR
AR FUMRGh. PIRR . VARENHE, X 3 FMR bk
7 R AL AR TEAS E 2 B A iR s k. nwe
o R L B A e R 3 B PRI B N T 98, Wi B4V AR R Bl
FErp EZE DU UM iR o 32, VA RESHER R il At
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Fig.2 Change of rill cross-sectional shape with time under different discharge
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Fig. 3 Change of rill cross-sectional shape with slope
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Table 3 Change of rill cross-sectional shape index # change with
time under different discharges

R I 7] 1563 5 Discharge/(L-min™)

Test time/min 8 16 24 32 40
20 0.394 0.430 0.361 0.409 0.406
40 0.414 0.513 0.423 0.439 0.506
60 0.415 0.520 0.445 0.450 0.525
80 0.423 0.574 0.456 0.461 0.535

—e— 3 |- Up slope
AIVA LM RNl cross-sectional/cm
10 20 30 40
AIYA LM RNl cross-sectional/cm
n 10 20 30 40 N 10

—a— B rfiMidslope
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Fig.4 Change of rill cross-sectional shape with slope section under different discharges
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Table 4 Change of rill cross-sectional shape index # with slope
section under different discharges

B ¥ i Discharge/(L-min™)
Slope section 8 16 24 32 40

Y I Up slope 0.615 0.676 0.636 0.679 0.631
I Midslope 0.515 0.447 0.511 0.664 0.448
R Lowslope  0.369 0.232 0.496 0.415 0.431
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frequency distribution
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Table 5 Different group profile form factor ¢

RS W 1B H Discharge/(L-min™)

Slope/(°) 8 16 24 32 40
2 0.60 0.79 1.47 0.74 0.59
4 1.55 2.28 3.29 2.90 2.09
6 4.90 5.41 5.96 4.70 5.11
8 6.85 7.31 9.88 4.66 9.00
10 9.00 5.13 9.89 4.41 10.87
12 11.26 8.69 10.83 7.01 8.57
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Influencing factor analysis of rill erosion section morphology development
on slope and its dynamic characteristic experiment

Ma Xiaoling", Zhang Kuandi*?*, Yang Fan', Yang Mingyi?, Dong Xu*
(1. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, 712100, China;
2. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Northwest A&F University, Yangling 712100, China)

Abstract: Rill erosion is the process of soil particles separating in the groove and handling by rill flow, and it is one type of
surface corrosion, and the rill formed can be completely filled by normal farming activities. In the loess plateau region, rill
erosion of slope accounts for more than 70% of the total erosion, and rill erosion is a major erosion in the loess plateau hilly
land, and is also an important part of mechanism of slope erosion prediction. Rills are small channels which function as both
sediment sources and sediment transport vehicles on hill slopes. It is a quantum leap during the process of soil erosion on
slopes, and is also the beginning of qualitative changes in the process of soil erosion. The rill morphology development plays
an important role in the understanding of rill erosion. Rill morphology changes have many influence factors in the process of
rill erosion, so systematically studying the relationship between rill shape coefficient and influencing factors can make us
better understand the process of rill erosion and erosion mechanism. For the study of rill morphological development process,
the combination scouring tests of 6 slopes (2°, 4°, 6°, 8°, 10°, and 12°) and 5 discharges (8, 16, 24, 32, and 40 L/min) were
carried out, and the effect mechanism of rill transverse profile morphological development on the loess slope surface was
investigated, as well as the dynamic characteristics of the impact. The results showed that rill width-depth ratio ranged from
3.006 to 4.841, and according to the hydraulic optimum section, the rill flow was far from steady state. In rill erosion,
downward erosion and lateral erosion gradually transited to downward erosion. Because of incised and lateral erosion, rill
cross-sectional shape was gradually widened and deepened with the increase of slope and time. Along with the change of slope,
cross-sectional shape coefficient varied within the range of 0.36-0.522. Research showed that: The rill cross-sectional shape
was approximating to the trapezoidal hydraulic best section with the increase of the flow, slope and scour lasted time, namely
the section with the least resistance. With the increase of water flow length, cross section shape changed gradually from wide
and deep to narrow, and the cross-sectional shape coefficient was reduced. Through calculation, the groove profile form ranged
within 0.6-11.26, and increased with the increase of slope, but had no significant correlation with discharge. With the increase
of slope, the average spacing of drop pit on bed face decreased, the depth of drop pit increased, and the groove profile shape
coefficient increased. Comprehensive resistance coefficient and energy dissipation showed a good power function relationship
with groove profile shape coefficient, and with the increase of profile shape coefficient, the slope shape resistance increased.
Rill hydraulic characteristics and groove shape showed the role of mutual connection and restriction and reaction system.
Groove profile shape coefficient was larger, the bed surface shape resistance increased, and drop pit also would be developed
more maturely. The water in drop pit had strong turbulence and aeration, which had significant effect on energy dissipation.
Keywords: erosion; experiment; soils; rill morphology; form index coefficient; drop pit; energy dissipation efficiency



