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Abstract: In order to expound the erosion laws on high-grade highway slope in alpine and high-
altitude regions and provide theoretical basis for the prevention and treatment of water and soil
loss for highway slope, subgrade bare slope of Gonghe-Yushu Highway in Qinghai Province was
chosen as research object, field runoff scouring experiments were carried out to analyze the
erosion laws of sink flow on high-grade highway slope in alpine and high-altitude regions, and
protection strategy was expounded. Analysis result shows that runoff produce times with flow
rates of 6.0, 10.0, 14.5 L. « min ' respectively advance by 23. 83, 107. 63, 108. 13 s compared to

runoff producing time with flow rate of 3.5 L. » min ',

The bigger scouring flow rate is, the shorter
runoff producing time is. Total sediment yields with flow rates of 3.5, 6.0, 10.0, 14.5 L « min ' are

14. 65, 20.42, 43.61, 32. 20 kg respectively, so the sediment yield first increases then decreases.
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The relationship between accumulative runoff yield and accumulative sediment yield meets power
function form. Scouring flow rate and erosion sediment yield show significant positive
correlation. Obviously reducing pavement runoff effectively is the key to decrease highway slope
erosion amount, the supporting drainage measures should have the function of collecting and
discharging pavement sink flow quickly, masonry protection measures should be reduced in slope
protection in alpine and high-altitude regions, and reasonable covering and soil fixing measures
should be taken when slope vegetation is in recovery. 3 tabs, 7 figs, 32 refs.
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Tab.1 Composition of experimental soil

WURL B A%/ mm /%
1. 000~2. 000 0.48
0.500~1. 000 2.21
0.250~0. 500 3.35
0.010~0. 250 8.35
0.050~0. 010 20. 37
0.002~0. 050 64.82

<0.002 0.42
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Fig. 1 Runoff plot
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Fig. 2 Equipment of scouring experiment
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Tab.2 Time characteristics of runoff yields

R A/ (L e min™ 1) PR ] /s VAR A/ (L s min™ ) | WEEAR A A ] /min | BTRAE/L B R/ kg
3.5 203. 88 4.44 19 67. 87 14. 65
6.0 180. 05 4.87 10 76.74 20. 42
10.0 96. 25 9.62 17 162. 46 43.61
14.5 95.75 13.41 9 94.53 32.20
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Fig.3 Variation curves of runoff yield with time
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Fig. 4 Variation curves of sediment concentration with time

S 1A A2 o i b 3 R R — A AR AR R A 0 A D
TR A X A P IO T AR AR ik R
/N TG ) T 45 BE T IO B T AR At i R v X
77 T R B AR EAE e T 7 b R RRE . 42
AR R T 1 RN ph A YD L T B T AR AL Y0 I
F18 R /N SR A 7 SRR T 3 8 g . A IR R, K
77 3 3 5 M TG 3 R e AR — B0 AR A U0 L T B R
SR AR IR B R/ R B SE . M T R A b 45 RE )
B AR B P 5T A K 8 VD ORI AS B 143 Bl R



92 Xl & M

PR . ARSI 04 S5 B B, b R E T L
By s TEAR TAR 1k 7 B VR T B 43 Al A & b 1T ) JoT
FMABE T i R U R B T AR LR KU
B A o) 3 6 ] 7 A L 2N B S 3 P R T IR
BRAZ YA o A=A K A R 43 A S 1 R T O
P18 38 T i 38 O, B U A S B A S ) B KT A D 4
Ko FERMETE UG B & FEB B, B F It TE 1%, b
THT ) J3 4D 25 08020 s S AR AR Tl ) AH B I Vb iR
/N 7 B T AN 45 R T RN SE R . 4R
KB Frs— Bt |5, OB S AR R e R
b T 05T KD 25 8 D 5 L R R R OK TR AR
A8 It A= ok b A /N TBOK I R T I AR R ik T R
EOR ARV U B HVARAF B /N . SO0 28 B B AR ol
FEUR N N 5 T T < /0N 10 0 e 3 S
R ARAR WA 1l g $2 T v 3 B 25 68 ) DARR I Bk
T 490 JBE 1 A 7 b 245 K T
2.3 ERFRESERTDE

SRR I R U A B A I A O R R
Ui E — i B[R] PN A SR B BB R R B
U AR S R R o AR R IR U 2 R Y Bl A R
R . 5.6 43 53] g A ] bl O i R R AR U i
ST iRk oS/ E N NI UL T s g - 2 D
St I A B T A SR I P AR R BB R
FEU™ i 2t 5 o ) e [ 22 ) 0% 3R i 26 10 R AN D S
FEMK BN AN R R 9 AR Il 14, 5,10, 0,6. 0,
3.5 Lo+ min " R [R] whR O A R . BB W LR b
il B0 ) 2 A 5™ 2T AR Ak BRIV 5 2 3 3 1S R T S

BT REREH.
200 -

——3.5L * min™*
—0—6.0L * min™
—0—10.0L * min™
—2—14.5L * min™

—

W

(=1
T

O
52

B R
3

W
(=1
T

R B [R)/min

S FRBU L e B I i 1 42 1k iy 2k
Fig.5 Variation curves of accumulative runoff yield with time
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Fig. 6 Variation curves of accumulative sediment yield with time
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Tab.3 Functional relationships between accumulative

sediment yield and accumulative runoff yield

PR A/ (L min ) HRELK R WA
3.5 y=0. 73207 0.98
6.0 y=0. 592084 0.98
10.0 y=1. 78209 0.98
14.5 y=1.042%78 0.97
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Fig. 7 Relationship curves between accumulative sediment yield and accumulative runoff yield
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