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Analysis of Shallow Water Flow in Curved Channel Using
Dispersion Stresses Method

ABSTRACT

Most of the previous models for analysis of shallow water flow assumed the uniform velocity distributions over the flow depth so that
they produced incorrect velocity prediction at meandering part due to the ignorance of secondary current. In this study, the vertical
velocity profiles in longitudinal and transverse direction were decomposed as the mean and variation components, which resulted in
additional dispersion stresses terms in momentum equations. The proposed model were applied at the channels with 30°, 90°, 270°
bends, and shallow water flow in curved channel was analyzed using dispersion stresses. The dispersion stresses acted as a sink or
source in the momentum equations, which caused the transverse convection of momentum to shift from the inner bank to the outer
bank.

Key words : Curved channel, Secondary current, Velocity profile, Dispersion stresses method, Shallow water equations, Finite element
model
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Fig. 1. Velocity Structure for Curved Open-Channel Flow (Song et
al., 2012)

Aro] I7|E 7Y A A8k, Shiono2t Muto(1998)+=
At vielAel FUF §4% Haste] o)sel 2717}
O 10-16% Ae] 3S ZHeviL Fest olet o ol
Fe 7 55 WB) 1 2} A F 5 44 T2
HSIA T A o), s 2 A 22, 3P A3 st S
& YT VRITE B35 @ HEte] g sERke B 9P
EE7) 7R A ellA o] xR mAlE FRRS wig-
Z93lth

71 R H5EE R demigke & FUst
&5 7Pgalal7] whol] 3R Rierellx] ofx kel Pk AL
s Fslal FEs 5 Aaks mEsieinh weh 71Ee]
FYX e ERHo R d5E I EAIGE dEste] 34
Foxe] FE5T2E sEEE Aler) RIHEI) st gugh
HREES o]&ste] HolE= S8E AXIIAAR o3 bRe] &
I e ot WA o] A 4S5 SukEA] BefEkA]
Ea= 2319 B ol EAR8K(Yeel McCorquodale, 1997,
Jia®} Wang, 1998; Wilson %, 2002).

B oAolas 3349 Reynolds WPAE 44 HiBae 7do]
A FAF HERLE FPgele] MR o)} F 58
& vRE o] JFS FAIg 71E diFEy ATk

=

et o] 2RE ] HEge

30°, 90°, 270°¢] WHHRE TYSh= Szo] A8
PSS ol88 FAGRoNY HrEES FARS B

of kg Sepagel O 29at B 2] mol gk vlars

1786 Journal of the Korean Society of Civil Engineers

2. 0|28 i

2.1 O|X|7 §&Ex
OJAN SRl UiRt o] BAE ola A o

=
W ARREAS SPYe) 2ol wet PRSI A

Wk oSl Wt ol3kRe] =7

oot

O
ook

(

g
i3
aH
oft
i
o& W
FUTS 10{(
Ol
E%
Pl
9
%
2
)
)
3L,
£
£

ol
o
2
2
o
).
R4
o,
:
e
i

A ATE A3 ARk
Z|FEIAT, de Vriend(1977)=

3 A mEo R Ylwsl] 9%k
FARYE Taie,
I

u

[

Ho
ﬁj
% L
P
T %
o2 o
ook :Lo
o A
R
i
101, 1>
Ulﬂl o

X
Joi
i
=)
ox
fol

S2Rgsh= oANFe] fgTE
3-8 A|orslsirh Odgaard(1986)= Halrgs o]gs}e]
on, YRRoA FAg=l=

=) SEO
arefated, AEYRS
3L

2,
)
e

N
fo
o
%
(o3
re
n
A
iy
il
)

Rozovskii(1961)7} AlQket 2l& #2707 Ra}] ofefe

Ihf APgekE AR Bolal Qlom, gl SloM Al

of ther W 7S EFeaL glar A Ajdeke] Hateh A&

A3zt sAIZE SR o]xbe] 2ol thgk Odgaard

(1986)2] A|F2le sl 2o ko 2 BEsIA Ve 3w

T o] JHREES HERA] b, wpEddlke] F&(no-slip
o]

condition) & WESH h= A AU Yk

2.2 O[XEF Be¥ sliA] Hiy

Texe] o2 Mg 1 FERE A B 4] Rkads]
Slste] = 7FA] WRio] de] AREAL Qlrk A A EE VAM
(2D Vertically Averaged and Moment) X&lo]] £J3} HPH(Ghamry,
1999; Ghamry$} Steffler, 2002; Ghamry¢} Steffler, 2005;
Vasquez -5; 2006)°]1, 7 W5 #PHE B Aol o835 #4kE
25}g ¥3sl= WH(de Vriend, 1977)0]th VAM HPHL Fig,
29} 2o x, y, ZRF o] 7 Exe oY EEE U
A% FER 7Pt o] Zi7ke] £xE FHHR Wi
(moments)E- o]-g-8te] Helgeh= 7Holrt. whs] o] WY
2} (D3 22 74 et S04, 24 (2)9] 582
TiEo] 2] (3)9] sl 2R HrE sl e
AAERE 53 ZHE U2 (moment of momentum equations)
= A Azt ojxbF FETERE whddhs otk

ok

X e



&
]
x
ne
o

Water
surface

Bottom

Fig. 2. Linear Vertical Distributions of Horizontal Velocities Used in
Moment of Momentum Method
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Table 1. Simulation Conditions for Curved Channels
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