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Experimental study on flood control and bank protection by tetrahedron permeable frames//XU Xi-rong! LIU Gang' XU
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Nanjing 210098  China 2. Nanjing Yangtze River Management Bureaw Nanjing 210011 China

Abstract Experimental study was performed on the characteristics of tetrahedron permeable frames for bank protection and scour
resistance according to the water-sediment condition of Nanjing section of Yangtze River. The result shows that the adoption of
tetrahedron permeable frames can not only improve the flow velocity against scouring in the area of the bank protection project but
also achieve good effect on erosion control and bank protection within a certain region on the lower reach of the project. For smooth
river channels tetrahedron permeable frames could be arranged in a stagger form for bank protection.

Key words tetrahedron permeable frame resistance characteristic arrangement for bank protection experimental study

1
20 25m  0.5m 0.6m
50
20 80
20 90  0.122mm 1.15 g/cm®
0.57 g/em’ 0.39 mm
ﬂ 1:30
/ 2.5g/cm’
X Im 10 em x 10 cm
2003No. 02
1961 — E-mail xuxirong @ sina. com

2007 27 5 Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn - 65



ny =

0.1 mm 0.009 321 0.007 ~ 0.01
ADV 0.01 ~250 cm/s 2 4
2 n,
2
n n = 7R2/3 ]1/2 n, h
v 6m n, 6m
n
n, no
2 o
0.20 ¢
0.18
e
0.16 r
3~4
} 0.14 : : : :
2 4 6 8 10
him
2.1 ) B
3m K
1m K
S
1 2 noy
0.975 /m’ 2 1.3 /o’ 3 3
1.625 /m’ 4195 /m® 4 3
n Q 1
h
2.2
U = Uw = Uh
n?p = npy + nipy
n p nW pW
ny Pb
A M Yassin
0.17
4
0.16
<
0.15
0.14 ‘ ‘ ! '
0.5 1.0 1.5 2.0 25
€
3
10 ~ 30 cm 5
66 - 2007 27 5 Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn



92600 m’/s
3
3.1 3.0m/s >
100 em 45 cm 5cm
67 cm
20 m 4 4.1
3.2 4.1.1
3.0m/s
4.1.2
4.1.2.1
4
5,
al —— AR
— - FE1
g 3t —— FE2
32t = IR3
—— E4
Iy ——o— 8m
0 1 s n L
5 6 7 8 9 10 1 71.9% 4
h/m
79.6% 1 6m
4 69.3% 12m
78.5% 5
6m 1 07 = HE1
1.94m/s 4 06l 2
3.42m/s “: 05¢
£
T 04f
246.4% ~ 510.7% 03l
02 ;
4 6 8 10 12 14
him
4 6m 3.42m/s
5
O9m 4.85m/s
4.1.2.2

510.7% ~722.0%

2007 27 5  Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn - 67 -



0.49 m/s

0.47m/s 6m
4.2.2
16 n L o HER2 a HE3 x HFE4
14| 6a b
12+
oL
£ 087 /
T 06}
Y e e
1 . ‘ ‘ . ‘ . ‘ ‘ 7
0.2
0 2 4 6 8 10 12 14 16
x/m
(a) 8mI7KIE
1.4
1.2

v/(ms™)
<
o

==

0.4 %://’/ o

d/m

0 2 4 6 8 10 12 14 16
x/m
(b) 12 m 7K

6
7
12 m 1 0 5
~15m 81.9% ~ 32.9% 4 ol
0~15m 85.3% ~63.5% 8m
12m
b.
4.2 c.
4.2.1
1
1 HEMPHILL R W BRAMLEY M E.
2001.
&m 2 :
J . 2002 22 6 22-24.
3 . —_—
6 m 1 M. 2002.
1 m/s 4 M
/ 1 2 3 4 1983.

m 5 .

6 0.47 0.49 0.02 0.46 —0.01 0.44 —0.03 0.41 —0.06 T 2004 24 4 2628,

8 0.48 0.46-0.02 0.43 —0.05 0.40 -0.08 0.37 -0.11 2006-10-31

10 0.50 0.42-0.08 0.38 -0.12 0.36 -0.14 0.33 -0.17
12 0.51 0.38-0.13 0.33 -0.18 0.31 -0.20 0.28 -0.23

68 - 2007 27 5  Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn





