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Tension calculation on trash curtain in current
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Abstract

Herein, a theoretical method based on the catenary model is applied to obtain the tension
and drag forces acting on the trash curtain which is deployed at river for the prevention
of floating debris inflow into the ocean. Under the assumption that fluid drag is
perpendicular to the trash curtain, the tension and drag forces are uniform along the
trash curtain. As a numerical model, the trash curtain is moored both symmetrically and
asymmetrically with respect to the flow. The tension and drag forces on the trash
curtain are investigated according to the change of gap ratio and inclined angle of the
trash curtain. Numerical results show that tension parameter is increased as the gap
ratio is increased. It is found that tension parameter is reduced as the inclined angle is
increased in the case of asymmetric deployment. The numerical model is applied to the
specific problem for the trash curtain (200m) deployed at the Tancheon on the Han river.
The maximum inflow velocity that anchor system can endure is 2m/sec.
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(b) Asymmetric

Fig. 1 Definition sketch of trash curtain in (0)

AN
- 3 7 (bending stiffness)& FA15tH & o 7t
=

S nl R Aol o,
et Zgnode  AARAA(KN)=F
—0)e dAdstel o] Fojd HE WAL
=9 AnE 33 2u
A
719 Ax)= (5)
3} =}
T deere dA wole oldao iy Yol
Bo
He B2 ——
_fg/z cosH fB/ 1+ 7 ()
©)
2T, . o.B
(1) =g, smhox

_67-



A
e
o2
ﬂ
el
=
=)

R,
27,

7.Sinh = —%

&4 A 4 (gap ratio) R, b FoAAH
o] A& 74 (tension parameter)
A (e ol g vXEg %
ToAAME vAY PANS F

2 }

RS

o

2 of

Ao}, &
hEAA FXH Newton-Raphson X%
(iteration method)2 At-&3+4 & F5A T

=
L
A

1
2r.

)
(8)

F(X)=sinh (RX)— X=0, (X=

sinh (R, X)— X
R cosh (R, X)—1

Xk+1=Xk_

o] 714 k¥ 224 (iteration number)E UYEM
o 271 (XNHE F2 d4ed B9 249
&g 712 w7 Yo ALS yHE g

Fig. 25 FXAME F3te] d& A
Al Aol BAFMolt HAAL
12 HA Aol vt 7R Zo]
X d At ZEe] e RS
FAA7E 4L W
7V gAAS7 & el
2 F Ut Fo2

AF(r)7h FHAHR 2

._E'HU>,\IJE
o My 5
P =

o mx o

]

v
e

A
.

|

2
X

[
= =

olN

N
N
=

Node @ forlf o
- =

N o T
o 2

S~

:}JE

A
=

5
3
2
Xy

[}

ob
o3
NV

—_

o
o
ot

> O
to N,

o
O o

i

MR 2L o
My

2 g e
i
N F

N
~

f (B/2)
‘Vi1+f(B/2)?

o

<)

a2 W

02
z

Ve
ol

1
2t Ry

= r.tanh

x A
o Tl _}

Sl

] s

Fol Ao &

By x=B/2& WY

AFe 73 4 ek

£ZC

27,

-1) (10)

0.8 4

0.6 1

0.4 1

0.24

0.0 T T
0.0 0.6 0.8

0.2 04

R

Fig. 2 Relation curve between gap ratio and

tension parameter at symmetric deployment
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Fig. 3 Non-dimensional drag force of trash
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Fig. 4 Non-dimensional displacement of trash
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Table 1 Drag coefficients of plat plate
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Fig. 8 Tension acting on trash curtain (U=1m/sec)
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Fig. 9 Tension acting on trash curtain (U=2m/sec)
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