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A Novel Scheme to Depth-averaged Model for Analyzing
Shallow-water Flows over Discontinuous Topography

ABSTRACT

A novel technique was proposed to calculate fluxes accurately by separation of flow area into a part of step face which is dominated
by flow resistance of it and an upper part which is relatively less affected by the step face in analyzing shallow-water flows over
discontinuous topography. This technique gives fairly good agreement with exact solutions, 3D simulations, and experimental results.
It has been possible to directly analyze shallow-water flows over discontinuous topography by the technique developed in this study.
It is expected to apply the developed technique to accurate evaluation of overflows over weirs or retaining walls (riverside roads) and
areas flooded by the inundation in the city covered in discontinuous topography.

Key words : Discontinuous topography, Step, Shallow-water flow, Riemann solver, FVM, Numerical analysis

QA AR8) S15te] Aol ol @ 5.5 Aako] Aujzel AR A 1 Fao] vl
A 9e Al v QRS TR JIshe AR m,ﬁ% AQeheATk. M2 7ol o3k we) Aupi= e, bl Bl tiE 344 =
o] A}, 223 A9 Aol oAl 2 ATk o] AT A e 2 Bk S ATEES Whst 15 zﬁ 1 % 29 300
2 % 2|02 o] Folzl EAIOA el W P

MM
e ]
I
R
ok
tlo
R
%
e
P
[o

T
fo,
:?l_’,‘
&
2
2
[o
ot
it
Fjo
j‘,

Ju
5
4
o
B
e
2

20| 1 B4 29, Ad, "4 58, Riemann 3, FVM, 5=x]3]] 4]

LME

Atk 75 893 NS Ahe A5 SEel Ttk A Sl 33091 mel olgk o] Agkalollony, #alel wel Ss)
Hlgo] Uit 5 Slek Fig. 1€ AR Ak 5 5:59) Swiwel TS shsl] g AR AR)e] wjx)E 22 Zelck Fig. 1@l
Ol 3349 RS A8 W, Fig. 1(b)sh e Zxje) Ak Bad Rk BAT el dis) AR B guske 4%,
YR AL 2 sl ofelme Ak gefshe Sl Blulste] 1o W Axje] Ao] S TECKFig Lo H). WS A
wRome gl il 2 shE 4 Sleel, AU Ake Ao vhAsH) ek, Fig. 1(d)9h 2 27 WIALE 7h5at Zlole

* A3l - Sl et 4999 (Corresponding Author - Korea Institute of Civil Engineering and Building Technology - syhwang@kict.re.kr)
Received November 2, 2015/ revised November 9, 2015/ accepted November 10, 2015

Copyright © 2015 by the Korean Society of Civil Engineers
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.




1IN

(a) Flow Over a Step

(c) Depth-Averaged 1D/2D Meshes
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Fig. 1. Flow Over a Step and Layouts of Computational Meshes
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