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Experimental Study of Soil and Water Loss Processes on
Waste Soil and Residue in Project Construction

MA Churyan', WANG Zharli"?, KOU Xiae-mei’, TAN Zherxuée, LIU Jure', YUAN Yin', ZHANG Na chang’
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Abstract: Waste soil and residue induced by project construction is one of the main ground materials. Based
on field scouring experiment, the processes of runoff and sediment yield on waste soil and residue in the Ban-
duo hydropower station project area in the Yellow River were studied and following results were obtained.
(1) Under different flow rates, runoff yield varied with souring time and the relationships can be described
by power equations. Runoff yield changed greatly in initial 5 min, then changed slowly, and tended to be
steady eventually. (2) Under different flow rates, sediment yield decreased with souring time and the rela
tionships can be described by logarithmic equations. (3) Under different flow rates, sediment concentration
varied with souring time and the relationships can be described by logarithmic equations. T he variations for
different flow rates had the same trend, basically. (4) Depth of single runoff yield and modulus of single sed-
iment yield increased with different flow rates and can be described by logarithmic equations. The averaged
sediment concentration varied with souring time and the relationship can be described by a parabola equation.
Critical flow rate was found to be 7. 17 L/min. (5) The relationship between depth of single runoff yield and
modulus of single sediment yield showed a positive correlation. Modulus of single sediment yield increased
with depth of single runoff yield and the relationship can be described by a logarithmic equation.

Keywords: project construction; waste soil and residue; scouring experiment; process of runoff and

sediment yield
:2009-0+10 :2009-03-09
973 “ ” (2007CB407201) ; (KZCX2YW-
442) ; ( ) ; (01140202)
(1983—), ( ), s , E- mail: nldmey2004@ 163. com
(1960—), ( ), s s s s Email: zwang @ nw—

suaf. edu. cn



79

[3]

[4]

191

(RUSLE)

B

?

GIS

[

1 MRS

2l 1.1
2
, , II—=V ,
I 2760~ 2770 m,
1 ,
425 2 mm,
567 m’/s
o] 171. 89 hm?,
2 ,
el 10 em 1. 197 g/ em’
1.2
' [ 78]
1 mm 0. 15
m 0 0 10 m, 4
mX0.5m 36°

4,6,8,10, 12 L/ min 30 min



80 29
) s 2.2
, 6 min, 1,2,3 2, 2
min ) 3 min ’ ~ T ——4L/min  —0—6L/min
= —&—8L/min —>%— 10 L/min
) g 4N —0—12 L/min
, T 3
&0
, 0—10 cm <,
¥
fi\ 1
+ N
2 RS0
fif 18] /min
2.1
2
1, 1 2
7.5 —4—4L/min —0— 6 L/min /( Lemin™ ")
= —&—8L/min  —— 10 L/min
E 6.0 —0—12L/min 4 M= - 00539In+ 0686 07926
.54.5 M= - 0 330 6lnt+ 2 169 3 0 858 2
;3.0 M= - 0. 654 Olnz+ 3 513 6 0 893 3
f L5 10 M= - 03073+ 2 7819 0 804 6
. . . . . ) 12 M= - 0 361 7lnt+ 3 235 8 0 889 1
0 5 10 15 20 25 30
i8] /min M [kg/(m2 . min)]; t (min)
1 2 , )
1
2 o o
/( Irmin™ ') ,
4 H= 0 745 34 51! 0.763 0 )
6 H=2 119 7 %33 0.730 5 . 3
8 H=13 060 91" ®87 0. 868 3
10 H=2 662 5 1543 0. 947 8
12 H=13 972 5 1084 0.783 4
H — (mm/min); t—— (min) ’ ’ ’
1 2 2
2.3
1 , )
2 3’
, 5 3
min N N 3 ’ ’
, (12 L/ min)



81

3
1000 4 ——4L/min —O—6L/min 160r *
—4—8 L/min —%— 10 L/min
.{; 800 —6—12 L/min ) 120+ -
£ 600 £
= B
1 = 80[
2 400 f
“ £
200 40+
0 5 10 15 20 25 30 . . 1 , , .
1) /min 2 4 6 8 10 12
3 fEK 9 B/(L * min™)
3
/( Lemin™") 750
4 Y= - 103 16lnt+ 691. 56 0 898 2 Y 6ol . 7
6 Y= - 116 67In¢+ 739. 12 0 878 7 _@
8 Y= - 146 94In+ 800. 30 0 918 3 =4
10 Y= — 126 94Int+ 756. 55 0 9257 iﬁ\ 30t
AR
12 Y= - 96 823Ins+ 630. 71 0 909 7 i st
X
Y (kg/m3); ¢ ('min) 0 . | | | |
2 4 6 8 10 12
ft K 7 B/(L * min™)
’ ~ 5007
> g
, _;3480—
]
2 460F
) &
9 B i 440'
X
420 1 1 1 1 1
, 4 6 8 10 12
HEK R E/(L » min™)
2.4 4,5 S s
6 ,
4—6, , ,
7. 17 L/ min, 717 L/min
; 7.17 L/min
H= 105 26lnQ- 115. 05 (R= 0 986 9) ,
M= 48 974InQ- 49 012 ( R= 0. 989 2) i
Y= - 2 6891Q%+ 38. 550+ 355 77 (R= 0 999 9)
:H— (mm); M — ,
(kg/m*); Y— (kg/m’); Q— , ,

(L/min) 5 ,



82 29

. (2) .
7 17 L/ min , 3
. (3) .
7 17 L/mmn R s
. (4) .
2.5 >
, : 7.17 L/ min,
M = 35. 562InH — 108 73 (R=Q 994 7) , ,
M — (kg/ m*); H —
(mm) (5) )
s 80 mm
2 2 [ ]
[1] . [M].
’ : , 2006 38.
’ [2] ) ) .
; [J1. ,2007, 5(6) : 93-97.
) [3] ) , .
, , \ (1. L2002 ): 55,
( 1,2) [ 4] :
[J]. , 2006, 26 (1) :
6H67.
[3]
' [J]. , 2008 (2) :
3 4k 51
[6]
1. ,2006( 11): SE53.
[7]
(D ) ] . , 1998, 4(2) :29-35.
) [8] ) .
[J]. : , 1998, 26
5min | (3):9598.
; ; (12L/ 9 ;
1. , 2006, 13(6) : 168 170, 174.

min)



