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Experimental Ressarch on Soil Bosion on Earth Sde Sope o Highways in North China

YAN GJiarrying' , HAN Cherrjun'® , YE Hai-ying' , QI Youxiang' , ZHAO Ting ning’
(1. College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China;
2. Institute of Slope Revegetation, Beijing Forestry University, Beijing 100083, China;

3. Soil and Water Conservation Bureau of Qinghai Province, Xi’ ning, Qinghai 810001, China)

Abgtract : Soil eroson generated by road construction project is dgnificantly serious. Based on the calibration
of the characteristics of rainfall smulator, sde dope of different gradients and different degrees of compact-
nessformed in road construction process is studied. Results show that il eroson is aggravated with in-
creased dop gradient. Soil eroson rate reaches a peak at about 25° , beyond which it begins to decrease and fi-
nally goes to a steady state. Moreover , il erosonisalleviated with increased s0il hardness and thistrendis
more obvious if rainfall intensty becomes much stronger. Additionally , s0il eroson is aggravated with the
increasng of antecedent soil water content. This study may provide a bas sfor the scientific eval uation of oil
eroson on earth sde dope in an engineering project.

Keywords: earth side dope; simulation; soil erosion experiment
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(1) 1 1.723 mm/ min,

15 %, 38 kg/cm’

, o 5°,10°,15° ,20° ,25° ,30° ,35°
351 (2) 2
4 , 30°
, 0 80 2
4 1
) 4.0 m, 10 min,
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(kg- cm™?) %
6 73 95.0%
3 2.4 _
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2
/ / / 94 %, 93 %
(kg - cm™?) % (mm- min-?1) (3TJ 051)
1 38 15 1.723 13]
2 38 15 3.556
3 100 15 1.723 1 0.4 mx
4 280 15 1.723 0.25 mx0.10 m , ,
> 100 15 3.5%6 63 kg/ cm’ , 1 1.5(33.69)
6 280 15 3.556 .
. 28 ° 1723 . 1.723 mm/ |.”n|n
8 38 20 1.723 ' 15 min
9 38 9 3.556 2
10 38 20 3. 556
2.1
1.3 2.1.1 ,
, 3
3 ( 10 min)
/ 1 2 3 4
M Pa
/ mm 16. 456 16.983 17.838 17.663 17.235
0.025 3.264 2.688 3.930 3.256 3.284
0.198 0.158 0.220 0.184 0.192
/ mm 21.256 17.355 20.400 20.169 19.790
0.050 3.423 2.112 3.686 3.502 3.181
0.161 0.1217 0.1807 0.174 0.1592
/ mm 35. 869 34. 445 36.210 35.731 35.56
0.075 4.375 3.490 5.535 4.869 4.567
0.123 0.101 0.1529 0.136 0.128
3 , 0.025 MPa ,
1.723 mm/ min,8 v
19.03 %, 80. 97 %; 0.05 , ,
MPa 1.979 mm/ min,8 10 min, ,
15. 92 %; 84. 08 % ,
0.075 MPa 3.556 mm/ ,
min,8 12.81 %:; , 11 13 ,
87.19 % . 4
(1.723 3.556 mm/ min) , 4 ,
80 % , ,
0.025 MPa 4
80.97 %, 0.075 MPa 87.19% / , , / )
20 %, MPa min m® mm  (mm-: min %)

0.025 10 13 0.029 17.890 1.723
’ ’ 0.050 10 11 0.035 21.450 1.979
! 0.075 10 12 0.059 36.210 3.556

2.1.2
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2.1.3 A4 L @ ;‘i; . O-lop
t ; %g ‘ b a2
2 < {
, 1 4 , 0.1 mm B> g b v
iR S - ? .
’ ) 4,‘,; 2 - ". ‘* e ol 9
: e bl »
; :'?'; = .,, @ h, e
L 1 5
/ (>d /mm
' M Pa 1.0 1.51.5 2.02.0 2.5  /mm
, 0.025 13 2 4 7 2.017
0.050 13 2 4 7 2.009
' AutoCAD 0.075 16 0 7 9 2.009
11 )
b 1 2.2
3 2.2.1 6 38 kg/
, cm’ 15%
di =0.356D% ™, d» = 0.334
D*™* ds =0.295D% ™ ( th,cb,ds : 6 ,
D ) , , 25 ,
2 d: ,
5 , 1.0 2.5 mm , )
, 3 2.0 2.5 mm R,
, 1.5 2.0 mm Roosl (@ )
0.025,0. 050,0. 075 MPa ,2.0 ,
2.5 mm 53. 8%, ,
53.8%,56.3 %
1 1 250 1
) , 25°
1400 4600 100 MJ - mm/ (hm® - h) 25°
,10 min 306 1235 MJ- mm/ , 25°
(hm? - h)
6
0g 5 10° 15° 20° 25° 30° 35
/g 25 97 160 230 398 573 554 532
/(g m? 15.32  59.44  98.04  140.93 243.87 351.10 339.46  325.98
1.92 mx0.85 m; 38 kg/ cm?; 15%:; 1.723 mm/ min
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2.2.2 30, 63 kg/ cnt’ 15 %, 1 1.5
15 %, (33.69°) , 1.723 mm/ min, 15 min
7 7 , 0.1n7
, , 16.73 g, 111.5¢/ n? 6 38 kg/ cnt’
' 3
7 . : (1)
, , , 1.723 3.556 mm/ min ,
80.97% 87.19 %; 1.0
! 2.5 mm . 2.0 2.5mm
/ /g , 1.5 2.0 mm
(kg- cm?) 1.723 mm/ min 3.556 mm/ min 2)
38 554 793 , ,
100 305 503 , 1.723 3.556 mm/
280 198 325 min ,
30°, 15 % '
’ 250 1
2.2.3 8
30, 38 kg/ cm’ , ,
8 (3) 1.723 3.556 mm/ min
/g ,10 min 306 1235 MJ -
mm/ (hm? - h) ,
I % 1.723 mm/ min 3.556 mm/ min
20 692 907
15 554 793
9 470 614
[ ]
8 , 1.723 mm/ min, [1] ' (7.
. , 2004 ,24(6) :11 —14.
3.556 mm/ min , ,
[2] : [J1.
,2000,20(1/ 2) :86 —90.
' [3] .JTG D30 —2004
, [S]. : , 2004.
2.2.4 [4] ) [D].
0.40 mx0.25 m , 2007 :37 —49.



