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Relationship between underwater stable slope angle and granularity composition of loose deposits//LIU Juan HU Xie-wen
WANG Jun-qiao DU Ying-jin YANG Tie School of Civil Engineering  Southwest Jiaotong University ~Chengdu 610031
China

Abstract Combined with a main reservoir project in southwest China and based on investigating the slope structure of different
causes and granularity composition the underwater stable angles of slopes with different loose deposits during the medium-term of
reservoir operation were measured and the granularity composition at corresponding site was analyzed. The comprehensive
characteristic values of different deposits were obtained by using the fractal theory and the content of fine particles was calculated.
On such a basis two expressions for the relationship between the granularity composition and the underwater stable angle were
established. Accordingly as for different loose deposits in reservoirs only the granularity composition was measured for the
corresponding underwater stable slope angle so as to predicate the range of bank collapse.

Key words loose deposit slope underwater stable slope angle granularity composition bank collapse forecast

2140.00 m

40772175 40841025 40972175 * § 2008BAGO7B01
2008-A01
1985 — E-mail tomlavender @ sina. com
2010 30 4  Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn - 71 -



72 -

1~4
2140.00 m

43

2010 30 4

Tel 025-83786335 E-mail jz@ hhu. edu. cn

hitp // kkb . hhu. edu. cn

o
1-1 23.34
1 22 21.19
33 19.89
4-4 24.45
55 26.64
66 27.94
7-7 28.34
8-8 33.65
9-9 33.79
10-10 31.85
11-11 34.76
12-12 34.83
13-13 29.04
3 14-14 18.01
15-15 25.39
16-16 27.79
17-17 20.36
18-18 19.33
19-19 15.81
20-20 13.78
2121 13.61
2222 14.27
2323 12.81
24-24 12.88
2525 13.80
5 2626 13.04
2727 13.45
2828 12.63
2929 12.84
30-30 12.17
31-31 12.86
3232 11.04
3333 16.13
34-34 18.24
35-35 17.76
36-36 14.47
3737 15.54
3 38-38 14.25
39-39 11.74
40-40 13.00
41-41 16.22
42-42 16.43
43-43 17.08
2
20
70 80

2-3



InN

D=1lm>— Ne¢ oce?
e—>0 11’15
€ N e
D
1
€ N e
N g ~¢€ 43
r 11
r N r 2 5 - 8
—_— D 2
@
N;r:JPr'dr/ocr'D 25
’ 2.0 7
P 7 r r’ § L5
§ 1.0 5=0.4311
% 0.5 D=2.5689
- R*=0.968 4
2 N ol #
N ar 2>0 N =r N =r -0.5 ‘ ‘
4 3 2 - 0 1 2 3
2 D 1 D g r/mm
r 5 1
25
M r r M 2.0
§ L.5¢
= 1.0
M r o~ rb Eﬂ 0.5
M or
-0.5}
3 dM o "~ 'dr 2 -1.0 ;
- 3
dNoc r=P-dr
6
dM o r*dN 2
b-1 3. -D-1 ’
" droecr’r dr
« =20
D=3-b 2 15 b—0.280 1
M r /M~r 2 10 D=2.7199
: z R*=0.9470
0.5 . . . . . .
-4 3 2 - 0 1 2
M r /M r lg »/mm
M r /M r
7 5
b 5
4-8
2
/%
2~ 0.075 ~ D
>20mm 20~2mm o ol S <0.005mm /o
1 1 1-1 10.10 39.86 39.19 7.11 3.74 10.85 2.569
1 2 22 50.13 25.21 16.44 5.93 2.29 8.22 2.588
55 27.66 39.05 29.67 2.85 0.77 3.62 2.467
2 66 28.60 45.77 24.04 1.19 0.40 1.59 2.439
77 44.73 35.54 17.83 1.43 0.47 1.90 2.406
3 4 15-15 18.61 40.90 31.32 7.86 1.31 9.17 2.500
3 5 13-13 19.45 53.64 23.50 2.97 0.45 3.42 2.413
5 1 21-21 4.78 28.35 35.13 17.35 14.39 31.74 2.720
5 2 2727 0 12.41 39.96 26.23 21.40 47.63 2.718
3 1 242 2.26 22.97 58.83 11.28 4.66 15.94 2.583
3 2 38-38 5.04 12.42 50.83 25.47 6.24 31.71 2.686
2010 30 4  Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn 73 -



/% D /e
10.85 2.569 1-1 23.34
! 8.22 2.588 22 21.19
3.62 2.467 55 26.64
1.59 2.439 66 27.94
1.90 2.406 77 28.34
3 9.17 2.500 15-15 25.39
3.42 2.413 13-13 29.04
s 31.74 2.720 21-21 13.61
47.63 2.718 27-27 13.45
3 15.94 2.583 42-42 16.43
31.71 2.686 38-38 14.25
2.5
20 7
= 1s
> 1.0 2
= s 5=0.5868 y = 0.0114x" — 0.8873x + 30.157
& D=24132
o R—-0984 6 R = 0.968
-1.0 . , o 35
4 3 2 -1 0 1 2 3 = 5
g r/mm €
& s
Bl
8 3 B 20
}.L
M r L 15
5~8 lg i ~lgr ~ o ‘ ‘ . ‘
2.4 2.3 2.6 2.7 2.8
D
9
&
=
12
5_1;
i
% 10 ‘ ‘ ‘ \ :
0 10 20 30 40 50
AL T 5 51 %%
10
6 7
3
7
4
9
y = 8726.8e 23741x R = 0.908 6
a.
10 M r
b. lg i ~ lgr
0.075 mm
10
74 - 2010 30 4  Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn



/o
/
J o o
1 .
19.59 21.87 20.73 2.61 R .
1 18.73 23.63 21.18 0.01
2008.
24.96 27.09 26.03 0.61 5 M
26.67 28.78 27.72 0.22 : !
28.85 28.51 28.68  0.34 2002 46-51.
3 23.08 22.98 23.03  2.36 3 MANDELBORT B B. The fractal geometry of nature M . San
28.37  27.26  27.81 1.23 Francisco Freemen 1982.
5 13.69 13.48 13.58 0.03 4 .
13.75 13.76 13.76 0.31 . 2006 16 2 120-122.
3 18.95 18.91 18.93 2.50 5 ]
14.84  13.48 14.16  0.09 ' ’
2001 21 10-15.
6
c. J . 1997 8 4 1-8.
7
P J . 1994 16 4 314-319.
8
2
J . 1993 15 1 23-30.

2009-12-25

70
d.
4
a.
2
b.
GS
2a 1 DL/T5195—2004 S .
2 J
2009 29 3 4648.
c. 2 3 J
1985 3 22-31.
4
o) 2a

. J . 2010 30 3 53-57.

5 . R . Trondheim
!
o, 2a Norwary TAPIE 1985.
1
6
J. 1983 3 91-101.
2009-07-29

2010 30 4  Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn - 75





