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Abstract: [Objective] The effects of gravel content and rainfall intensity on runoff and sediment production

characteristics of engineering accumulation bodies composed of loam and aeolian sandy soil were investigated, in
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order to provide theoretical guidance and data support for effective soil erosion prevention in production and
construction projects. [ Methods] Indoor rainfall simulation experiments were conducted using soil-rock mixed
accumulation bodies as representative engineering erosion underlay surfaces, while the runoff and sediment
production characteristics were quantitatively analyzed under four gravel content levels (0, 10%, 20%, and
30%) and three rainfall intensities (1.0, 1.5, and 2.0 mm/min). [ Results] @ Both accumulation bodies exhibited
a ‘first increasing, then fluctuating’ trend in runoff rate. Among them, aeolian sandy soil accumulation bodies
demonstrated lower runoff rates and hydraulic power than those of loam under low rainfall intensities (1.0 and
1.5 mm/min). However, they showed greater growth rates under high rainfall intensity (2.0 mm/min) and high
gravel content (30%) , the aeolian sandy soil exhibited greater growth rates, reaching or even exceeding loam
levels, indicating potential for more severe erosion under similar conditions. @ Erosion rates of both accumulation
bodies increased with an increase in rainfall intensity and decreased with an increase in gravel content, with aeolian
sandy soil consistently exhibiting higher erosion rates. And for aeolian sandy soil, maximum reductions in erosion
rate occurred at 10% gravel content under 1.0 mm/min (11.89%) and 1.5 mm/min (73.10%) rainfall, and at
30% gravel content under 2.0 mm/min (26.16%) rainfall. For loam, maximum reductions occurred at 30%
gravel content under 1.5 mm/min (75.23%) and 2.0 mm/min (56.35%) rainfall. @ Aeolian sandy soil
demonstrated 16.09% —26.92% reductions in hydraulic power at 10% gravel content relative to that in the pure
soil. Loam exhibited 18.71%—23.13% reductions in hydraulic power at 30% gravel content under 1.5—2.0
mm/min rainfall, whereas gravel showed limited mitigation effects under 1.0 mm/min rainfall. [ Conclusion]
Aeolian sandy soil accumulation bodies demonstrated accelerated runoff rates and hydraulic power growth under
high rainfall intensity (2.0 mm/min) and high gravel content (30% ), potentially leading to severe erosion which
reaching or exceeding loam levels. For both soil types, erosion rates were positively correlated with rainfall
intensity and negatively correlated with gravel content.

Keywords: engineering accumulation body; rainfall intensity; gravel content; runoff and sediment production
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Table 2 Mechanical composition of gravel samples
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Fig.1 Variation process of runoff rate with time, rainfall intensity and gravel content of loamy soil
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Fig.2 Variation process of runoff rate with time, rainfall intensity and gravel content of aeolian soil
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Fig.3 Average runoff rates of two types of soil deposits
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Fig.4 Variation process of runoff power with time, rainfall intensity and gravel content of loamy soil
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Fig.5 Variation process of runoff power with time, rainfall intensity and gravel content of aeolian sandy soil
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Fig.7 Variation process of soil erosion rate with time, rainfall intensity and gravel content of loamy soil

S8 - Ml BRI X VD b M BRAR R okt 3 22 i 0 A
B S /0 | B AR A o g, R M BRAA
F14 TR 9 AR R T M HE AR AR ok S AR X T 9

S S OB S R T XD A By JBORL A T R SR
J155 . By R K R I SO R AR o B B E
U ASEAR 1) 5 s S BORR A B9 A A 0 b S5 0 B i



20

JK A PR T A

5

945 %

BN i HE R O BR A7 i A U PR R . T
e FUARALE 1.0 mm/min B 38 2578~ , 10% Bk A & &1
PR RAR T 000 &AL, 2000 FI 300 S E T
0% 4. 16 1.5 mm/min FR 58 4514 F ,10% ,20% F0
30% Bk A 43 e 0% & Ak 73.1%,56.13% il
60.9% . 7F 2.0 mm/min W 3% 5 F T 10% F130% &%
LT 0% & i, A HEBUALE 1.0 mm/min R 54
AR L3RR A S BT R Dl R A0 L 006

A 2.0 mm/min W58 &4 F 3R BRA & # MK T 0%
Tk o MU b HERUA Y 7 B 42 o R 2R T A
FURCE 9. 1.0 mm/min W38 &1 T, A 0% %] 30%
Bk A & & 09 35 12 1l R 4 ) L HE M BUR S
63.9%,55.45%,16.82% f116.76 % . #£ 1.5 mm/min
W3R 2% 7R T 4 50 L HE 4 O B R 36.04%,3.17 %0,
13.16% 1 59.48% . 7E 2.0 mm/min ’ 3% 5 {8 F 4
S L HE A Ok FRAR 20,18 %, 28.42%, 39.57 % Al

5 8.74% ,304.59% #1241.4% . 1.5 mm/min [N 7% 52.81%,
2.0r 1.0 mm/min F1HEF 1.5 1.0 mm/min A?ﬁﬂ% % & 1.0r #3%%d 1.0 mm/min
"o T i 0.8
2 3 & 06
= 2 X
5 5 5 04
Y ® w 02
0 - : : s - 0 s : : : ; 0 : s s : ;
10 20 30 40 50 10 20 30 40 50 10 20 30 40 50
P2 U B /min 72U 1 B /min 7= M7 B /min
81 1.5 mm/min " 77 " ® 1.5 mm/min 5r #3%d 1.5 mm/min
T: .. -’IQ.,' ‘um :;\ il ",, “.‘ = —:
N. 6t "' “‘ R “-,' N- st L w N’
= d 5 CRR . =
é 4l .‘F F1HEH \'?9 4r F2F1E M é
g "A * % 2 *-A-A“r‘\ .'*-‘AA-‘\ ;g
27 # =
Uy m 1f L]
0 ' ' : ' ' 0 ' ' ' ' ' : ' ' ' )
10 20 30 40 50 10 20 30 40 50 10 20 30 40 50
7= ¥ I3 B /min P2 U 3 B /min 7= M3 B /min
~ 100 5 0 mm/min 10 2.0 mm/min 6r LB n
Y T ogl Rt st oaia Reaw
g S ST 3 F -
B O Fool WoaA 4 A B
~ =N N on
g 4l = |4 = 3r
ﬁfg N ¥4 |4
ool ® w2
= " &
0 F1mem © fgomem W %3% %@  2.0mm/min
L L L L y O L 1 L ! J 0 s L L L s
0 10 20 30 40 50 10 20 30 40 50 10 20 30 40 50
P2 U B /min 7= 3 i B /min 7= U M3 B /min
BASE/% --.--0 —0— 10 --A-- 20 —— 30
B8 RibtEmiEEMEEE WERMGFASETHiTTE
Fig.8 Variation process of soil erosion rate with time, rainfall intensity and gravel content of aeolian sandy soil
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