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Abstract: The processes of runoff and sediment yields from and the benefits of water and sediment
reductions by the residues produced in the Shenfu-Dongsheng Coalfield were investigated by a simu—
lated field rainfall experiment. The runoff generation time generally presented a decreasing trend
with increasing rainfall intensity but varied widely with the change of residue compositions. Runoff
from the slag reached a steady velocity faster than that from the spoil and the average velocities of
runoff from the residues were gradually decreased in the spoil the slag with more sand and less
stone and the slag with less sand and more stone. Runoff rates for the residues reached a steady
rate 6 min after runoff generation and were significantly correlated with the rainfall intensities. Ero—
sion on the residues mainly occurred in the first 6 min after runoff generation. Average sediment
concentrations in the first 6 min were 0.43 —4.27 times of those thereafter for the spoil and 1.43
—54.93 times for the slag. The runoff volume was a linear function of the rainfall intensity for the
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spoil and the slag with more sand and less stone and was a power function of rainfall intensity for
the slag with less sand and more stone. The relationships between single erosion and rainfall intensi—
ty for the spoil and the slag with less sand and more stone can be described by exponential and pow—
er functions respectively. For the spoil the erosion rate was a linear function of the runoff volume.
When fish-scale pits and vegetation coverage were adopted on the surface of the slag the generation
of runoff lagged 24 min behind initial rainfall applications at intensities of 1.0 and 1.5 mm *
min "' and the runoff and sediment yields were reduced by 29.5% —52.9% and 85.7% —-97.
9% respectively.

Key words: residues; simulated field rainfall experiment; runoff yield; sediment yield; water and
sediment reductions; Shenfu-Dongsheng Coalfield.
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) Table 1 Mechanical composition for the residues ( %)
13-18 ~. ~ . ~ . ~ .
. Size Spoil Slag with more Slag with less
( mm) sand and less stone sand and more stone
<0.002 0.2 0.1 0.1
0.002 ~0.005 0.4 0.1 0.1
0.005 ~0.01 0.5 0.2 0.2
0.01 ~0.025 0.6 0.4 0.3
0.025 ~0.05 0.9 0.8 0.6
0.05~0.1 13.4 5.7 3.2
0.1~0.25 28.6 7.7 4.4
0.25~0.5 35.3 9.3 6.0
0.5~1 7.7 10.3 7.1
1~2 5.3 20.3 8.6
2~5 3.0 33.0 21.2
5~10 2.5 8.4 34.3
10 ~20 1.6 3.7 13.9




3539

12
1.2 2
2.1
2.1.1
8 2
3
1
3mx1 m. 15
cm. 10 cm
1.28 2.30
4.79 11.67
50 cm X 50 em+. 30
“@ ” 17 19 !
cm . I
1.0.1.5.2.0.2.5.3.0 mm * min"' 5
8.11 ~30.06 min.
>
33° ~40° 35°
>
40° ; 1.0 1.5
mm * min "' 35°.
2 m’ 60 m
( 2.
3 m 20 70
.’é‘ 60
2 50
0.85 Eg
g 40
3m £.2
215
L&
85 20
2 10
0 1 1
1.0 15 2.0 25 3.0
R TSR
Rainfall intensity (mm « min™)
3 min 1
1 min 1 3 min 1 Fig.1 Variation of runoff generation time with rainfall intensity
for the residues.

45 min a) Spoil; b) Slag with more sand and less
stone; c) Slag with less sand and more stone. The
same below. 1) 35° Slop 35°; 2) 40° Slop 40°.

24 min
. 2
24 min. Table 2 Relationships between runoff generation time and
rainfall intensity for the residues (7 =10)
21 e P
Different surface Equation
0.75 T80T
a T, =191.67e¢™ " 0.947  0.000
b T, =35.41 —20.93In/ 0.790  0.001
c Ty =60.38 —29.66In/ 0.906  0.000
‘ a) Spoil; b) Slag with more sand and less
Excel \SPSS 17.0 stone; c) Slag with less sand and more stone. 7|:
Runoff generation time ( min) ; I: Rainfall intensity

(mm * min~").



24

3540
2.1.2
2
0.10 m *» s™'
12 min 2.1.3
40°
35°. 3 min
12 min
( 3). 6 min
> > 6 min
025 a 350 030 40° BERTSREE
g
2
3
2
|
S
0 L —t — — 0 L —
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45
A+ 8] Time (min)
2

Fig.2 Variation of runoff velocity with time for the residues.



12 3541
10 a 35° 10 40° RT3
ol 9t (mm + min™)
8t 8 F —-— 1.0

—-o- 1.5
71 7r - 20
6 6r —— 2.5
5t 5t - 3.0
4| 4t
3 3k
2F 2t
1t 1k
0 0
10 12 ¢

R

a sl 10

a | 8

% 61

- - -

ag 5 6
4+

5 J

¥

B 25 5l

{@ 1.

0 0
12r¢C 8 -
7T
10 +
6L
8 r 5|
6 4}
4k SW
ZW
2 L

0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45

3

Fig.3 Variation of runoff ratio with time for the residues.
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Fig.4 Variation of sediment concentration with time for the residues.
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Fig.5 Variation of runoff ratio and sediment concentration with time for the protected slag.
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