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Abstract: [ Objective ] The impact of different gravel contents on soil erosion of engineered deposit slopes
were explored in the sandy soil region of Northern Shaanxi Province under continuous rainfall conditions in
order to provide data support and theoretical references for soil erosion control in production and construction
projects. [ Methods ] Indoor rainfall experiments were conducted to study the hydrodynamic, runoff, and
sediment characteristics of engineered deposit slopes with varying gravel contents (0%, 10%, 20%, 30%,
40%%). [Results ] @ Under the same rainfall intensity, the initial runoff time on the engineered deposit slopes
showed a decreasing trend with the increase of gravel content, with ranges of 27.22%—64.62%, 35.09%—71.70%,
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47.37%—78.77%, and 51.75%—82.31%, respectively. The runoff coefficient during subsequent rainfall
events exhibited a “rapid increase-stable fluctuation” trend, and the average runoff coefficient increased
significantly with increasing gravel content and rainfall duration. However, the peak value of runoff

decreased with increasing gravel content, and the occurrence time of the runoff peak was gradually advanced.
@ The Reynolds index for all experiments ranged from 74.13 to 165.05, all of which were below 500,
indicating that the flow type was laminar flow, while the Froude number ranged from2.14 to 3.7l indicating
rapid flow. The shear force, flow power, and unit flow power increased with increasing rainfall time. @ The
ranges of erosion modulus on the engineered deposit slopes were 0.45—6.73, 0.13—4.09, 0.25—1.26, 0.14—
0.96, and 0.13—0.88 g/(m’
36.06%, 49.05%, 55.23%, and 56.62% , respectively. The highest gravel content (40%) resulted in the

lowest soil erosion intensity of the engineered deposit slopes in the sandy soil region. [ Conclusion] Gravel

* min), respectively. The sediment reductions for each gravel content were

coverage on engineered deposit slopes of sandy loam soil significantly reduces soil erosion rate, thereby
achieving soil retention and maintaining high sediment reduction benefits.
Keywords: engineered deposit slopes; gravel content; continuous rainfall; runoff and sediment yield
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Table 1  Soil texture of test

K /mm <0.002  0.002~0.005 0.005~0.01  0.01~0.02 0.02~0.05  0.05~0.1 0.1~0.2 0.2~0.25 >0.25
E/% 17.47 3.35 7.48 17.95 33.17 15.08 5.22 0.28 0
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Rainfall test device
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Table 2 Initial flow-producing time of different rainfall events and gravel content
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Fig.2 Variation process of runoff rate with different rainfall frequency, runoff time and gravel content
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Fig.3 Variation of Reynolds number and Froude number with rainfall frequency and gravel content
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Fig.4 Changes of flow power and unit flow power with rainfall frequency and gravel content

filf FH 2 P DA X 8RB L 3 RO KO T R
(W) VB 7K 3t D 38 (PO /Y 52 W #E 47 43 A, & 57 8l )5
AR Ay g2 [l 0 5 Ay

W=0.108—0.009G +0.023S
(R*=0.269, p<C0.05)
P=0.047+0.004G +0.007S
(R?*=0.415, p<<0.05)
F I 051 5 8 AT R, KO3 B 6 B 3 Uk 04 B i 1

(15

s BE R AT B f 04 1S 0T 0N, B K I ) R B A Bk
A7 B N3 YK I B o B
2.3 TR E =D HFE

MR A S EAE 0% ~40 Y0 I, B 17 4 3 47 frh ik R
PIR BB SR Ea, NE 5 ATLUE 1, S8k A & 5
<10% R/ 3 %R T 39k 17 0 3942 il sl e A fh Ay
R 55 DU S i 5% W ESF I) 85 0 4 498 132 o 3l o 5 AR B
KRR R I (27 min) & A 581G 5 T 24 e B 0K A1



5% 2 W R A (5

S T AR AR T AR S AL 7 U 7™ U0 X B Ak ) ) ) 97

TAE 2020 ~ 40 Y0 B, 3 1T - B8 AR o R AR R BRI
KV B3 K, 5ARERA & m AR LR R e . Bl
R A RGN A I TR S 2 A AR o e A g
TR, FEELERETNAAAETT L 2 b HE B AR B T £ ih e R
AL Y5 Bl 0.45~6.73 g/(m® + min); i 10%,
2026530 %0 » 40 U0 Wk A 2 12 3 T A= ok AR S 9 1 43
5240.13~4.09,0.25~1.26,0.14~0.96,0.13~0.88

g/(m” « min) .10 % ~40 Yo ik A 2 1 HE B 1 1
~ 0 5 64 8:0% N
7 o60f B,
Fo4s) A
@ .
pis]
&
N

6 12 18 24 30 36 42

i [8]/min
by T A E20%
g
e
]
=
N
0 L 1 L 1 L L ]
6 12 18 24 30 36 42
fiJ [8]/min
oy B A F:40%
i
=
]
&
U
0

6 12 18 24 30 36 42
B [E]/min

- AR ok o e Al M R 1 R 2 i R R 35.79 %6
48.11%,55.18%, 56.21% . >R FH £ ¥ [l )3 X} 8k 1
i B RO R ik 3 2R A0 5w HE AT 4 A R ] O
E=0.691—0.173G +0.262S
(R*=0.135, p<<0.05)
P A1 U9 7 R T A A o ol 3 i b O 1 3G
B Bl R AT B B B e

(16)

B E:10%

. s‘l)

12 h3E %/ (g + m”

6 12 18 24 30 36 42

k:
=
ﬁ =4
# BB 2:30%
®
0 . . . . . . ,
6 12 18 24 30 36 42
fif [E)/min
—— PN --0-- 55237 f&
—o— 3G AT --A-- 435 & T

5 EMEXRMEERZR FE FEEETHERE

Fig.5 Changes of erosion rate with rainfall frequency, time and gravel content
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Fig.6 Total erosion of different rainfall events
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