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Table 1 Experimental data of sediment distribution
(mm) (€ZD)
¢
0.2 0.4 0.6 0.9 1.25 2 2.5 3 4 5 7 10 15 20 30 40 |[d5dys
1 0 7.7 15.4 23.130.8 38.5 46.2 53.9 61.6 69.3 77.0 84.7 92.9 100 2.55
II 0 11 20 27 34 43 48 52 58 66 75 84 97 100 2.9
il 0 9 22 30 35 44 49 51 60 65 72 82 91 96 985 100 3.50
v 0 10 25 30 35 45 49 51 5 60 o 70 75 100 5. 00
2
Table 2 The analysis of the experimental data
P E(x) bel s Q 05
% D(x) Cv (¢2))
I 2.55 61 10. 80 6.97 0. 645 37.17
11 2. 96 64 9 00 6. 49 0. 721 32.8
il 3.50 58 10. 92 6. 88 0. 630 32.8
v 5. 00 54 8 95 7.46 0. 834 27.8
2 ) X . X
,  P=255 3 .
X N, s ~ 1V X >X
4 .
4 NC>X)<x b=1.57~1.71 4
0 NCX) X
9
InNC X) = A— DInX
D 4 s D= 1. 65.
9 A b
’ ’ b
9
s s s
b ( 1),

(D
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Table 3 The Results of Experimental sediment

Ik (ke =12 (%) Ik (ke x=120%)
1 5.50 17.90 30.7 32 1. 40 17. 10 8.2
2 5.20 17.40 29.9 33 1. 45 17. 65 8.2
3 5.20 18.10 28.7 34 1. 40 17.35 8.1
4 5.20 18.30 28.4 35 1. 40 17.55 8.0
5 4.25 18.35 23.2 36 1. 35 17.35 7.8
6 3.90 17.90 21.8 37 1. 35 18. 30 7.4
7 3.80 17.50 21.7 38 1. 30 17.90 7.3
8 3.45 17.80 19.4 39 1.25 17. 45 7.2
9 3.45 17.95 19.2 40 1.25 18. 30 6.8
10 3.25 17.55 18.5 41 1. 15 17. 40 6.6
11 2.90 17.80 16.3 42 1. 18 18. 08 6.5
12 2.85 17.55 16.2 43 1. 10 18. 00 6.1
13 2.65 17.65 15.0 44 1. 05 18. 20 5.8
14 2.73 18.28 14.9 45 0. 95 16. 65 5.7
15 2.45 17.35 14.1 46 1. 00 17. 40 5.7
16 2.45 17.55 14.0 47 1. 00 17. 40 5.7
17 2.20 18.10 12.2 48 0. 95 17. 20 5.5
18 2.00 17.30 11.6 49 1. 00 18. 35 5.4
19 2.05 17.85 11.5 50 0. 95 17. 85 5.3
20 1.95 17.10 11.4 51 0. 90 17. 50 5.1
21 1.90 17.40 10.9 52 0. 85 16. 95 5.0
22 1.80 17.55 10.3 53 0. 90 17.95 5.0
23 1.70 16.90 10.1 54 0.8 17. 40 4.9
24 1.70 17.20 9.9 55 0. 85 17.70 4.8
25 1.80 18.30 9.8 56 0.8 18. 20 4.7
26 1.70 17.45 9.7 57 0. 80 17. 65 4.5
27 1.65 18.20 9.1 58 0.75 16. 70 4.5
28 1.55 17.85 8.7 59 0. 65 15.97 4.1
29 1.50 18.05 8.3 60 0. 65 17.75 3.7
30 1.40 16.90 8.3 6l 0.55 17. 15 3.2
31 1.40 17.00 8.2
3. s
s 4
. ( 3), Table 4 The results of linear aanlysis

¢ ( a=0.01 )

I 2.5 NG X)—6.58 1.57nX

; i 2.9 InN C> X)=6.06— 1.64nX

il 3.50 InNC X)=6.87—1.71InX

’ Y 5. 00 InNC X)=6.24—1.69InX

1 2 3
Fg.1 Vebcity distribution of single pole Fig. 2 The difference of velocity Fig.3 The distribution of
in different poles water points
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EXPERIMENT STUDY ON TRANSPORT THEORY OF
NON-UNIFORM SEDIMENT IN THE SLOPE

WANG Xie-kang' FANG Duo' CAO Shu-you' YIAO Ling-kan’
(' Sichuan University State Key Hydraulics Laboratory of High Speed Flows —Chengdu Chengdu 610065
2 Department of Railway Engineering of South-West Jiwtong University Chengdu 610031)

Abstract The slope soil erosion and its transport is a complex problem, because the velocity
of runoff, sediment diameter and its distribution and other factors also affect the soil erosion
and transport processes. Some researchers pointed out that this phenomenon could be divided
into two processes, one is soil particle dispersion, the other is sediment transport of runoff.
Based on the analysis of the phenomenon of sediment transport in the slope, the characteris-
tics of sediment transport was summerized by means of experimental model. During the ex-
periment of sediment transport, we finished five groups of sedimental models in different
sedimental distribution, the experimental result of each group was analyzed and discussed,
according to the analysis of experimental result in the table 2. 3. 4 we believed that the charac-
teristics of sediment transport in the slope was self-similar fractal dynamic process in the
space, which was verifed in the theory by advection-dispersion of water dynamics, because
the result of the linear analysis shows that the average fractal dimension of sediment transport
is 1.65. the value is almost the same as the fractal dimension of advection-dispersion(1.627).
According to the research result, the quantity of sediment transport of non-uniform sediment
piles shows fractal characteristic from the statistical significance, which is the external ap-
pearance of non-uniform sediment piles. Furthermore, the degree of longitudinal advection-
dispersion can explain the statistical characteristic of sediment transport rate, which will give
a new method to study the characteristic of non-uniform sediment. That is to say, we can
obtain signals of the sediment transport rate through the research result, which is important

for hy draulic engineering projects involving sediment in practice.

Key Words non-uniform sediment, sediment transport, self-similar fractal process,

advection-dispersion of water dynamics



