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Rural Road Erosion Controlling Design and Its Perf ormance
Analysis in the Loess Hilly Region
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Soil and Water Conservation, Chinese A cademy of Sciences and Ministry of Water Resources, Yangling, Shaanxt 712100, China)

Abstract: Aimed at reducing rural road erosion in the loess hilly region, some engineering measures and bie-
logical measures were initially proposed. The engineering control measure design was outlined here, which
includes arching center road, blocking and cutting road flow by pond, water storage cellar, and cutoff ditch
along road side. Some grasses suitable to road surface planting were also selected. To evaluate the effect of
the road erosion controlling designs, several road sections were taken to monitor road erosion for several
years. Results showed that intercepted sediment volume from the section with integrated engineering meas-
ures was adecrease of 40% ~ 82% compared with no protective measure section. In grass-covered section, e
rosion modulus was decreased by 58% ~ 70% and runoff, by 50%~ 69% compared with the bareroad. Prae
tice has proved that the integrated conservation measure of water storage tank, cellar, cut ditches, and plant
ing can effectively prevent road erosion.

Keywords: hilly road erosion; engineering and biological control measures; loess hilly region

R 1% .
) 42%
2 2
2 2
[34]
2
[57]
? 2
2 2 .
[
2
121
:2009-08- 12 :2009-12-25
: “ ” (2006BA DO9BO1-5)
(1984—)., ( ) , , E-mail: libobo8431@ yahoo. com. cn

(1966—), ( ), E-m ail: x uxuexuan@ nw suaf. edu. cn



38

30

1 R

, 3.5 km/
km”, 2. 14%, 6 500
t/ (km®* a),
90%
25
> 60 m,
0.6 m, ,

2 IBCE BB RN BORTERR

2.1

2.2
“ CA 140" “
EQ 1407 R= 8 m,
R (
)
: 20 km/ h, 4.5
m, 7% ~ 9% , R=8
m, 16 m,
10 ,20

3 BB TAE BT

)

3.1.1 ot AR 2t ,
« »
24 h
H2417= Kp ° H24 (1)
2 H oy — P 24 h (mm) ;
H 2 24 h (mm); K, —
P @ , 3.0
10 s
10 10 H 2
107. 86 mm
3.1.2 BHRZRRHNGH T
1.4~ 1.60 g/cm’ el ,
0.57~ 3.33 mm/min 60%
~ 170% , 60% ~ 70%
3.1.3 @ FRES
Q=R*Hx *L*B (2)
Q0 — ;L — : B——
3.2
3.2.1 3B ik TAZ 56
(D ( la),
20~ 30 cm; , 10~ 15 cm,
. B
1b) (
) .




2 39
(2) )
25 m 1 10 H 2 107. 86
mm , 5 m,
25 m s
X25 m, H , 5
4.1~ 4.7 m’
, (5)
6m( 2 s £l 0.15
kmz’ 2
0.15 km’, :
(6)
2 ,“
(3) , L :
s 5 m
1o
2007 60, 80 cm 3. 2.2 iﬁh Fj]‘*}j %E‘m (1.)
0.96m’( 3 ) 50 ; 11 1.4(36°) ,
cm -, ’ [16-11]
(2
3 s
(4) , ,
1 . @
0.8 m’, 1. 2 m; 5 m; R , ; (9
(4 ) , s ;
s ( 5), ’ D) ’
( 2 2 ); % 2
[1213]
50 a )




40 30

- N N N 58% ~ 70% ,
4 é Frh 3 e B 2 SP AN
TE 77 e e Tt R R VRN S0% . 69% 2008 2009
3.0 2 km ,
km 2003 —2005 5a " 50%
( 1, , ,
55%(  6—
1
7,
/
80%(  4-5), / !
m /m () (t* km™?
40% ~ 62% ( 8—14), 1 3.80 144 2~ 4 0
2 3.80 141 3 1842
82%( 15) 3 3.80 345 3~5 1467
4 3.98 460 5 9858
’ 5 3.40 630 4~ 6 1965
6 400 220 4~6 6175
12 7 3.57 245 4~ 6 2762
( 20 m) ( 2) , 8 4.20 390 12~ 14 9 057
9 4.30 325 810 15278
10 300 96 10~ 12 19388
, (1—2 ) 358.9 1 430 85 810 1129
~701.0 t/km", 12 4.30 84 8~ 10 10883
150. 82~ 213. 23 t/ka 13 4. 50 70 8~ 10 13715
’ 14 530 72 8~ 10 4074
14.70~ 17.07 mm, 15 3.90 150 14~ 16 2508
4, 57~ 8.53 mm,
2
} ) 2005 7 S 2005 7 26
. / / / /
m ) mm (t* km™?) mm (t* km™?)
1 3.0 8~ 9 15.4 701. 0 17. 07 595. 88
2 3.5 6~ 7 14.7 358.9 16. 29 657. 94
3 3.5 4.5~ 8 6 239. 1 10. 60 269. 03
4 3.0 8.8~ 10 0 140. 6 10. 08 245.97
5 3.2 8 2.7 65. 6 7. 47 131.28
6 3.0 7~ 9 10.9 175.2 13. 07 175.21
7 2.8 7~ 8 10.4 375. 0 12. 03 112.50
8 3.0 5.5~ 9 3.7 132. 8 18. 25 733.87
9 2.6 3~ 6 2.1 140. 4 7.59 160. 49
10 2.5 0~ 1 3.1 83.2 3. 50 20.80
11 2.5 0~ 1 1.3 37. 4 1. 59 8.32
12 2.8 8~ 14 0.9 118.9 112 274.86
2.95 4.57 150.82 8. 53 213.23
+ 2 )
5 én I/E\‘

’ (T 4% 45M)



2 45
( ) s : [2] ) , )
( + ) > > > ( ) >
> ( ) [J]. , 2005,21(10): 393
3  ( + ) ., 5.6 397
mm/ min ’ : S [3] Guy BT, Dickinson W T, Rudra R P. The roles of
S S S ( )> ( ) rainfall and runoff in the sediment transport capacity of
(4) ( . ) in terrill flow [J]. Transactions of the ASAE, 1987, 30
34.12 g/ ke, (5), 1378-1387.
[4] . [M]. : )
S C ) 2004: 47-49.
> L) (5] L
(5) N p K N p [1]. ,
K ) ( + ) , 2001, 15(2) : 2+ 24.
[6] McCool D K, Brown L C, Foster G R, et al. Revised
, slope steepness factor for the Universal Soil Loss Equa
tion. transactions of the ASAE []J], 1987, 30(5): 1387
i ’ ( + 1396.
[7] Liu B'Y, Nearing M A, Risse L M. Slope gradient
) ’ effects on soil loss for slopes [ J]. Transactions of the
( " ) ) ASAE, 1994,37(6) : 1835 1840.
, 13950 /hm , ( + 8] (M. . 2000: 66
) ’ 69.
[9] , .
[ ! [J]. ,2003,23(3) :39-41.
[ : . o
,2006(2): 16 17. [J]. ,2008, 23(2): 219-228.
(L% 40 M)
, vation, 1966, 21(3): 92-94.
[6] Rodgers D B. Highway erosion control [ J]. Journal of
, Soil and Water Conservation, 1965, 20( 3) : 189-190.
[7] BatraP C, Gill G S. Comparison of ipomoea and grass
for checking erosion on road embankments [ J]. Journal
of Soil and W ater Conservation, 1968, 16 (3):5255.
[ ] [8] ) ; ,
[1] ) ) [J]. , 2001, 19(3):
. , 2007, 26 (3) : 934 135-141.
938. [9]
[2] , , , [J]. ,1997, 17(7):33-42.
(. , 2007, 26(S) : [ 10] ) ) .
574-578. [J]. ,2004,24( 1) : 46-48.
[ 3] \ [ 11] 5 ,
[J]. ,2000, 20( 1) : 39 [J]. , 2005, 12(5): 95
41. 97.
[4] ) [12] ) )
[J]. ,2003, 17(2): 174 [J]. ,2005,25(7) : 1754-1763.
176. [ 13] , .
[5] Gratz K E. Sericea for erosion protection and beauty [J]- ,2006,22( 1) : 69
along highways [ J]. Journal of Soil and W ater Conser- 72.



