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Tab.1 Property of the test laterite
1% 1%
G, 0p/% Py /g cm
>0.075mm 0.005 ~0.075mm 0. 005mm w, , I,
2.70 25.5 1.50 8.8 41.0 50.2 44.9 28.8 16.1




537

4
19 1.01.1 1.2 1.3 1.4 g/em’ 5
3 min 2
30 mino (1) 3 o
L= q _ Q 1 957 —— 1.0gecm -3 —&— ].1gecm -?
V " VxBxti (1) 90r  —a—12geem-? —e—13geem-?
85 —%— |.4gecm -3
h (em);q (em’/ 8.0 bl
(min * em)); Q ¢ g ;3:
(em’);V (em/s) ;¢ % 6.5t
2y 2 6.0F
( min) ; B ( cm) S5k
o 5.0
(2) Re. (4) 30 S 10 15 20 25 30
Fr (5) ( Pa) FEV I I /(min)
’ 2
VR
Re = 7 ( 2) Fig.2 Relationship between slope runoff velocity and duration
v (cm/s) ;R
9.0
(em) ;v (em’/s) o 3= 612390522
(3) e R*=0.996
.- 0.01775 (3) = 0}
1 +0.0337T + 0. 0002217 8
3 ,-;(j‘ 6.0
‘v (em’/s); T =
( oc) R 5.0
4 40 ‘ - - -
Fr = T (4) 0.005 0.010 0.015 0.020 0.025
gh AL Lm s )
v (m/s); g 3
( m/SZ) vh ( m) ° Fig.3 Relationship between slope runoff velocity
T = 'yR] ( 5) and flow per unit width
Y (N/m’) ;R (m):J
o 2
R o
o 24 h
2
2.1
2.1.1
2

1. 4 mm/min- 20°



538 35

030 —e—1.0geem™  —®—I.1geem™
—&—].2gecm™ —6—1.3gecm™
—X—1.4gecm™

0.25

JK I /(mm)

0.20

0.15 I 1 I I I ]
o 70 5 10 15 20 25 30

1.4 g/em’ PRI /(min)

1.0 g/cm’ 4

Fig.4 Relationship between average

depth of slope runoff and duration

y=1632x "4k
R*=0996 A
A
ak

(6)

KA /(mm)
[ 4

V = 61.23¢"% R® =0.996 (6)
'V (em/s) ;q

L/(mes) o 0.10
0.005  0.010 0.015 0020  0.025
PATEMIE/( L'm"s™)

=

=

W
»

N o 1988

Fig.5 Relationship between average

( 7) depth of overland flow and flow per unit width

V - Kq/),Srn, (7) .
'V (em/s);q
L/(mes) ;S K.n-m o

> h =1.632¢""" R* =0.996 (8)
° h (mm) ;¢
2.1.2 L/(m=*s) &

o

Re\

20
Fr~ .



4 539
2 Re. Fr
Tab.2 Reynolds number and Froude number for the stability state of slope runoff
[/mm * min ! 0/° A/m pd/g'(’/m*3 Viem *s™! h/mm viem® ¢ 57! Re Fr
1.0 6.41 0.21 0.0096 14.02 1.41
1.1 7.25 0.23 0.0096 17.30 1.53
1.4 20 1 1.2 7.69 0.24 0.0096 19.47 1.58
1.3 7.92 0.25 0.0096 20.83 1.59
1.4 8.17 0.26 0.0096 22.15 1.62
40
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Fig. 6 Relationship between shear stress
and erosion modulus of slope runoff
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3
Tab.3 Relationship between slope runoff shear stress and erosion modulus
I/mm * min ! 6/° pylg s em™? R? n
1.0 M=11.417 -5.495 0.908 10
1.1 M=11.277 -5.753 0.945 10
1.4 20 1.2 M=11.087 -6.158 0.904 10
1.3 M=11.007 -6.444 0.945 10
1.4 M=10.947 -7.178 0.816 10
2.3 P=VLO M:ﬁi M g/(m’ ¢
16 17 min) :
M=P71-7) (11)
. P N N
g/(N * min) ;7T,
(Pa) ;7 (Pa) o
. (11)
. r=
vyR] R. h
. . ; ;
. . . i ,
i 0
’ ’ (11) T .
TL‘
Tc
ds( mz) \0 1 T ’
22
7(Pa) T, 0.02 Pa
dt( min) dm( g) 12.8 Pa: .
(7 -7,)dsdt = Vydm (9) ; 2.3
LT, B
(Pa);V, o 3 (11)
(9) t 1.0 1.1 1.2 1.3 1.4
M(g) g/cm’ T, 0. 482

0.510 0.556 0.586 0.656 Pa
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20°. 1.0
m- 1.4 mm/min 1.0 1.1 1.2
1.3 1.4 g/em’ 5
(1)
R2
0.996,
(2)
500 1
(3)
o 1.0 g/ecm’
1.4 g/em’
R 0.945 0.816,
(4)
0 1.0 g/em’
1.4 g/em’ T,
0.482 Pa 0.656 Pa.
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Study on Relationship between Runoff Characteristics
and Soil Erosion of Laterite Slope under Rainfall

ZHANG Zulian HONG Bin HUANG Ying LIANG Jianjie QIU Guangui

( College of Electrical Engineering Kunming University of Science and Technology Kunming 650500 China)

Abstract: In this research it revealed the relationship between the hydrodynamic characteristics of Yunnan laterite
slope runoff dry density erosion modulus of slope surface and shear stress of slope runoff during rainfall. This was
completed specifically for Yunnan laterite slope with a certain rainfall intensity and slope inclination by our
proposed research approach by using artificially-mimic—rainfall-model experiments and soil tests in connection with
theoretical analysis. The results showed: (1) the average velocity of runoff on slope increased gradually in the early
stage of runoff duration and then tended to be stable later on. The average velocity of slope runoff increased
significantly with the increase of dry density of laterite. The relationship between the average velocity and unite
discharge of runoff could be expressed as a power function: R* = 0.996. (2) Similarly the average water depth of
runoff increased gradually in the early stage of the runoff duration and then tended to be stable. Furthermore the
average water depth of runoff were expected to greater with a larger dry density. The relationship between the
average water depth and the unite discharge of runoff could be also expressed as a power function: R* = 0. 996.
(3) Runoff stayed in the pattern of rapid laminar flow under experimental conditions. (4) In case of the certain
experimental conditions and some of dry densities the erosion modulus of laterite slope increased with runoff shear
stress increment and a linear relationship could be observed between the erosion modulus and the runoff shear
stress. With the value of dry density were given to 1.0 1.1 1.2 1.3 1.4 g/cm’ the R’ ranged from minimum
0. 816 to maximum 0.945 and the critical shear stress of laterite slope was 0.482 0.510 0.556 0.586 0.656
Pa respectively. The behaviors of slope runoff was controlled by various factors. The erosion modulus of slope and

the relevant critical shear stress of slope runoff was closely related to the characteristics of runoff and soil.

Key words: laterite; slope runoff; dry density; erosion modulus; critical shear stress



