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0 ~30% o
1
1.1
18 m
30 ~350 mm/h 80% °
( 3.5m I m 0.5 m)
33° %, 1.
15% o
1 ~4 cm o
1
Table 1 Mechanical composition and organic matter content of the tested soil
2~0.5 mm 0.5~0.25 mm 0.25 ~0.10 mm 0.10 ~0.05 mm 0.05 ~0.01 mm <0.01 mm
1% 1.82 0.41 9.78 1.23 21.38 65.38 0.88
1.2
10 cm o 40 cm
o 10 em 1.5 g/em’
; 30 c¢m 1.1 ~1.2 g/em’s
24 h o
1.5 mm/min s,
0. 20% .+ 40% . 60% 4 ( ) 3 24 h
3 .
1.5 mm/min
5% o
o 45 min. 3 min
3 min (105 °C) o 0.25~3.25m
3 I m 3
o 24 h
3 Microsoft Excel N IBM SPSS 23
Photoshop Origin 9.0
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Fig.1 Variation of C with rock fragment content and accumulated rainfall
2.2
(7o)
2%
o 2
T, 2 1 T,
T, 1 25.0% ~45.3%  29.5% ~46.7% . T,
(W) (Cmi(l ) ( 2)
T, ~0.980 ~ —0.776 T, C.. T,
1 w 14.2% ~15.7%( 3)
; 2 . 3 W 24.1% ~26.0%
T, 1
21 25

3
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90
R 2 (7o) (W)
75p TR lTe2 A3 ( Cia)
Table 2 Partial correlation coefficient of 7, and W and
é C.... under each content
=
= 1%
b
kN w Conid
0 -0.776" -
20% -0.980** -0.711"
0 20 40 60 40% —-0.845** -0.031 ns
WA S E%
R 60% ~0.965** 0.604 ns
2 (T,) *% 001 () Cx 005 ()
Fig.2 Variation of T, with rock fragment content o
T,
o 3 T, (R) 3 Ty R,

T,=BR*(B=1.162~0.745 «=0.031~0.029 n=12) P < 0.01 R*=0.893~0.967. T,

3

(1)

( 3 1, I .

c

~

Table 3 Initial soil water content accumulated rainfall and final infiltration rate under different treatments

/

R./% W/% I /mm (mm + min ")
1 15.7 69.4 0.067
2 25.1 138.4 0.058
3 26.0 207.3 0.055
1 14.6 70.2 0.148
20 2 24.1 139.2 0.157
3 25.2 208.2 0.150
1 15.1 73.5 0.160
40 2 25.7 144.8 0.173
3 26.0 215.9 0.171
1 14.2 78.9 0.307
60 2 24.4 153.4 0.334
3 25.0 227.7 0.329
2.3
( 3). 1
(27 ~45 min) .
3 (P < 0.001) (P>0.05) -

o
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Fig.3 Variation of runoff rate with time under Fig.4 Average runoff rates under different treatments
different treatments and rainfall events
7.90% ~24.90%
0.091 ~0.263 mm/min o3

R, = 0.013R_ +4.152 n=12 F =218.337 P =0.000 R* =0.952
L/min; R. %
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=

2.4
2.4.1
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(R) - (W)~ Cuia) ~ (R.) (Dr)
4 w 5 Dr o 5
R« R, mid o
4
Table 4 Correlation coefficients of Dr and effecting factors
Ty I, Cid R.
Dr -0.603** -0.343" 0.862** -0.220 -0.764** -0.903**
e 0.01 ( ) 0.05
2.4.2
5 5 ° 5
95% o
2.656 73.13% (R)
(R) . (C.a) R~ R~ C 0 2
1.121 22.43% ° P1 P2
Dr =-0.047T, — 0.100/, + 0. 084R; — 0.099C,,, — 0. 085R_, + 0. 120
(F =54.284 P =0 R* =0.753) (2)
Dr g/(m>*s); T, min; [, mm;
R, L/min; C 5
%o R, P o Table 5 Characteristic values and contributions ratio
(2) of important principal components
/% /%
° - 0. 126, P1 3.656 73.13 73.13
-0.267. 0.224. -0.266. -0.227 ) 1.121 22.43 95.55
P3 0.122 2.44 97.99
N P4 0.084 1.68 99.67
R pP5 0.013 0.32 100. 00
2.4.3
3 6. 6( a)
“ — 7 0 0 1
N 3
( 5o 2
o o 6(b)— 6(d)

»
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Fig.7 Relationship between C and accumulated soil loss amount

. S—I)

LR - m

. S—l)

HIEHMR (g - m2

1.05
[ (0)20%
090
0.75
0.60
045
030f : :
o1 CTA | C98%  CT16% C-160%
%0 10 20 30 400 10 20 3040 0 10 20 3040
(D @ ©)
FER S INTE]/min
040 e ;
035
030
0.5
0.20 | |
oS ICALI%, C70.5%  C70.7% (=816
"0 1020 30 400 10 20 30400 10 20 3040
(h @) €)
FER SIS TE]/min

Fig.6 Variation of soil detachment rate with time under different treatments
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Effects of rock fragment content on erosion characteristics of spoil heaps
under multiple rainfall events’
LYU Jiaorong' > ZHANG Wenbo' HU Jinsheng' > LUO Han’ XIE Yongsheng’

(1. Institute of Soil and Water Conservation —Chinese Academy of Sciences and Ministry of Water Resources
Yangling 712100  China; 2. University of the Chinese Academy of Sciences Beijing 100049  China;
3. Institute of Soil and Water Conservation —Northwest A&F University ~Yangling 712100  China)

Abstract: To examine the effects of rock fragment contents of spoil heaps on hydrological and sediment yielding
processes multiple simulated rainfall experiments were conducted in the laboratory. The results showed that as the
rock fragment content in the spoil heap increased the duration of runoff generation on the slope was prolonged the
rate of runoff decreased linearly and the soil detachment rate decreased. Under multiple rainfall events rock frag—
ments in spoil heaps decreased sediment yield primarily through the effects on runoff generation duration runoff rate
and rock fragment cover and principal component regression could express the relationship between these factors and
the average soil detachment rate. Under a certain rock fragment content as surface soil was detached under multiple
rainfall events the rock fragment cover increased which caused the soil detachment rate to decrease exponentially
and also had a significant functional relationship with the accumulated total soil loss. The erosion reduction effect of
the rock fragments contained in the spoil heaps can provide an important reference for water and soil conservation of

the underlying surface of production and construction projects.

Key words: spoil heaps; rock fragment content;, rock fragment cover; multiple rainfall events; principal compo—

nents regression
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