%42 K% 2 T RRFFR Vol. 42 No. 2
2019 4 2 A Journal of Chongqing University Feb. 2019

doi:10.11835/j.issn.1000-582X.2019.02.011

A 1] P vl i BE 1> 3 95 24 i vl A B

YTREXERF T LA

(ERXF RAREFAFEHEHNBREESLLELE, ERK 400044)

BEALR . EHFRGLEF L ZARRY KERBREBHEIER E, L3258 457
B Zhelemk i i S AR A0, AR KRR B @RELEM4T @Bk A | ik
ARG ARAF R, R F 2B E T X -F & 347 £ 8, Golden Surfer 2 #F H 4 i BUf AR K
MADEMBEAFRAERERBEREXAF T A AU TUARAR T A ER BOERD S ERHZN
HXE, ZRAN . BRI RP IRERFLEARESKETHER D, RELEILRKES S KE
TBRK ;MY ERANEA AR ZEELRAKRE S R BRI 55 %@ e [ g
o R ARG IR R e B F KRR R A8 £ W, R R kO BRAR R R % T 3R R 3G e 3
K AT A 2R R BTSRRI R Y R AR, Rtk R R R R R A
JE TR ;iR i st M @ AT 1) M AR E L Bk AR AR R R AT Z A, R I = E R R &g
S EAT.

KRR RE AR REFUMAKRIE S s AR AR = AR AR X I

FESES P642.22 XEARERD A XEHS:1000-582X(2019)02-104-08

Experiments of soil erosion under different

rainfall intensities on slope surface
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Abstract: Soil erosion is a complex phenomenon involving the detachment and transport of soil particles,
storage and runoff of rainwater, and infiltration. The relative magnitude and importance of these processes
depends on a host of factors, including rainfall intensity, surface roughness, subsurface soil water
pressure, and so on. Thus, in our study, the soil erosion results of a series of experiments were reported in
the form of a volume index. Different rainfall intensity in relation to the erosion rate was investigated for
the chronological phenomenon and more insight and detail were got to improve estimation of eroded volume
of the slope surface. The results show the surface runoff by rainfall is the key factor in producing the soil
sediment. And a sequence of rainstorms of increasing intensity on an initially smooth surface cause high soil

loss rate,but which will be slowed down with the aggravation of surface roughness and the formation of
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rills. The highlight is the use of 3D fitting model by which the interaction and function among rainfall
intensity, duration, and soil yield sediment is investigated.
Keywords: rainfall intensity; moisture content; pore water pressure; yield sediment volume; 3D model;

physical model
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Fig. 1 The physical model of soil slope and particle gradation
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Table 1 The surface soil shear strength parameters
5 ) L/BLIERS
W&/ EEEE S/ AN T/ ML T PN E A/ W/ WA/, RABE KA/
kPa ) kPa (@) (g+cm ) (g+cm ) %
3.2~3.6 32.0~31.4 0~0.1 27.4~29.1 1.82~1.85 2.04~2.07 74.5
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Fig. 5 Monitoring data
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Fig. 6 3D interpolation curve (rainfall intensity, rainfall duration, and yield sediment)
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Table 2 Fitted equations

% SR/ SSE R-square RMSE
1 (a X y+b" +d 5.605 0.916 1 0.464 3
2 (a Xx+b) ' +d 6.793 0.898 3 0.501 6
3 (aXy+b)X(cXx)+d 13.780 0.793 6 0.728 1
4 (a Xx+b) XXy +d 22.360 0.665 3 0.927 3
5 (a X x+0b) Xexplec Xy)+d 3.385 0.949 3 0.360 8
6 (a X y—+b) Xexplc Xx)+d 4.688 0.929 8 0.424 6
7 (a Xx+b) Xy +d 3.158 0.952 7 0.348 5
8 (a Xy+b) Xz +d 15.990 0.760 7 0.784 1
9 (a Xx+0b)+ y 9.308 0.860 6 0.587 1
10 (a Xy+b)+af 9.214 0.862 0 0.584 2
11 aXx" Xy +d 3.200 0.952 1 0.350 8
12 aX (x Xy +c¢ 3.277 0.950 9 0.348 4
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