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Abstract—The one of most important objects in implementation Shallow water equations in vector and conseradiiom are
of damage analysis observations is manner of dasakbwave as follows:
propagation. In this paper velocity and wave hedjrg dam break in
with and without tailwater states for appointmemtzéwrdous lands ouU
and flood radius are investigate. In order to miodelabove ““ +0OF=S 1)
phenomenon finite volume method of Roe type fowisgl shallow 0 '
water equations is used. Results indicated thahéndry bed state
risk radius due to dam break is too high. Whildhia wet bed risk \Where Flux vector, including components of E & G:
radius has a less wide. Therefore in the firstestanstructions and
storage facilities are encountered with destructitsk. Further
velocity due to dam break in the second state iersomparing to
the first state. Hence erosion and scour the beerin the dry bed is h 0
too more compare to the wet bed.

U=|uhS=|-gh(S§,-S) @)
Keywords—Dam break, finite volume method, tailwater, risk
radius, scour vh - gh(SOy - Sfy)
|. INTRODUCTION
AM break makes release great volume water, that vh uq 3
generate vast flood waves into the tailwater. Where G = uvh JE=| u’h+=gh’ 3)
sudden dam break creates worst conditions, therefor oo 1o, 2
usually in the dam break modeling this state wimslestigates vh+ E gh uvh

damage ultimacy is selected [1]. Via modeling ressudrrival
time of flood wave to the several points, maximueight of
wave with time changes of water level is determimethe
downstream of dam, and prepare flood zoning mapthén O = Acceleration of gravity and t is timeS,; and Soy, are
downstream zones for risk management and crisigacand
decrease the damages using this information [2]foksthe
high waves velocities, damages in the downstreagnta® the friction slopes in the same directions.

more and warning time is too limited. Therefore dareak |n the model, the slope of friction is calculateg the
object and estimate the velocity and wave heighe this empirical strength relationships:

phenomenon and thereupon determining of hazardous

h, u andv respectively: are the depth of flow and the averag
vertical velocity components along thandy directions.

the bottom slopes ir andy directions, aIsoSf . and Sf yare

locations and assessment of damages due to damegais
noteworthy for researchers [3]. 5. = n2nu? +v2 @
y h1.33
2 2.,..,2
Il. GOVERNING EQUATIONS s = n“uyu< +v )
The mathematical model used here includes tweedsional fx h 133

shallow flow equations, obtained by the incompiassflow

contln_wty equation and the momentum nawgr-stoke\ﬁ/here Manning’s roughness coefficient. Depth (h)d an
equat!ons. Effects of complex turbulence are ntgred in the discharges per unit width (hu & hv) are dependentables
equations [4]. that classified in a column vector of U.

I1l.  FINITE VOLUME METHOD
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structured grid using quadrilateral cells is us@the boundary
of each cell is formed by the four direct wall€|Sr
surrounding it. The outward normal vector to eachll vis
called N, [6].

With integrate of equation 1 over the control voluryV
and using divergence theorem one obtains:

4
Uin+1 :Uin _%Z(F:nx,r +G:ny'r)ds +SrAt (6)
r=1

in equation 6, numerical flux valuds™, F is computed
using Roe’s method as following [6]:

F :iL (FL + FR) +} [Z](UR _UL)’
21 2 o -
=@ +8) +§[AJ(UR -U)

A is the jacobian matrix oF vector at the vertical
direction in boundaryn, and n, are components of external

unit vector in x and y directions.

0 1 1
R=|-n, u+cn, u-cn,| ;
n, V+cn, VvV-c¢Cn, (8)
1 2c(un, -vn,) -2cn, 2cn,
R*=—_|¢-in, -Vn, n, n,
2c| - - ~
cC+un, +vn, -n, -n,

q= NO-h xu +4/g.hg xug
g.h, ++g.hg €)

Subscripts L and R are appertained to the leftthadight
of the cell interface.

IV. RESULTS AND DISCUSSIONS

The dam break problem is shown in Fig. 1. A digiem of
channel is 200x200, the breach is 75 m wide andi#me is
situated at 1000 m. the initial upstream waterlles/&€0 m and
downstream water levels are 5 m and 0 m respegtilrelthe
following, results of dam break in 6 seconds aesented.
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Fig. 1 schematic diagram of 2D dam break problem

Contours of depth in the wet bed state are showfign2.
As shown in Fig. 2, maximum wave height approxinyai® 8
m and occurs near 20 m of the downstream. Therefibref
constructions that have less than 7 m height, ooigrwith
destruction hazard. In this state risk radius doedf is too
high and the wave is arrive to the 65 m of dowrstrafter 6
seconds.
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Fig. 2 the contour plots for dam break over wet bed

Water velocity vectors for dam break over wet bed a
shown in Fig. 3. At each node the velocity is sedvby an
arrow, that the value of velocity determined by taegth of
the arrow. Also according the Fig. 3, maximum vélooccurs

in the dam breach range and 20 m of dam downstream.

Therefore in this section of channel, scour is osxl Further
as for high waves velocity, possibility of damage the
facilities due to wave strike to those is exist.
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Fig. 3 Velocity vectors for dam break over wet bed

Contours of depth, 6 seconds after dam break owebed
are shown in the Fig. 4. Maximum wave height irs thiate is
5 m that occurs in 6 m of dam downstream. In thagesrisk
radius is less wide than previous state, scilicely ahe
structures and facilities that locates in this uadionfront with
destruction risk, and the constructions that sisiaiut of risk
radius range have a great safety factor.
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Fig. 3 The contour plots for dam break over dry bed

In Fig. 5 and Fig. 6, water velocity and dischavwgetors
are shown. As seen in fig. 5, the velocity vectxist in dam
downstream range and canal sides. But in Fig. 6hdige
vectors only occurs in the center of channel andr rihe
downstream the flow is zero. Whereas in the nurakscheme

Therefore, conservative parameters are more impotten
preliminary variables.
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Fig. 5 Velocity vectors for dam break over dry bed
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Fig. 6 Discharge flow for dam break over dry
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uh and hare dependent variables, this discrepancy is @eatg)

This is machine precision that produces finite galfior the

uh
dependent variablél, which is calculated frod = F But
uh which is a conserved quantity is better valuecfcamine.

Moreover this is combination of velocity of flow @n
corresponding water depth that causes the worseaglam
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