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Fig.3.8) The studied area, the convergent — divergent experimental flume in the study of Bellos et al, 1992 b) a sample of

meshing in the desired area

[13]&«.‘.& Jau): (Be“os et al, 1992) Q‘)KM_’J«‘,LJ 6;031.51 @u}ﬂb 6.:.\.9 J.\A .h..uj ol Aru\an (jﬁ)gﬁ]éuﬂ’s) R J}.\’

60sec 20sec 12sec  6se  4sec  2sec  The used methods for calculating the water surface
profiles
0.0392 0.102 0.141 0.180 0.174 0.156 The results of Bellos et al measurements (without sloping
channel)
0.0341 0.106 0.143 0.181 0.175 0.165 The results of the present numerical model (without
sloping channel)
128 392 142 00 057 576 Error (channels bottom without slope)
0.195 0.248 0.296 0.320 0.316 0.314 The results of Bellos et al. measurements (channels
bottom with 0.01 of slope)
0.197 0249 0.295 0.328 0.326 0.322 The results of present numerical model (channels bottom
with 0.1 of slope)
1.02 040 033 25 3.16 254 Error (channels bottom with 0.1 of slope)

Table 1: The water surface elevation (m) that are calculated by the present numerical model and the results of measurements by Bellos

et al, 1992 in the dam break model
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Fig. 4. Comparing the results of the present study and the results of measuring the experimental model of Bellos et al, 1992 [13] in

simulating the water depth in dam break for different times
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Fig. 5. study area, reservoir and flume of Mirmohammad Hosseini's experimental model
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Fig. 6. Comparison a) calculated- measurement of discharge hydrograph b) calculated and measurement water surface elevation
in x=80 cm from gate in present model and experimental model by Mirmohammadhoseyni
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Ave squared error Ave absolute error slope regression  coefficient of determination parameter
line (R?)
0.0000597 0.000405 1.037 0.972 Discharge(m2/s)
0.00011 0.0068 1.15 0.9966 Depth(m)

Table 2 Statistical comparison of calculated depth and discharge with experimental values
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Introduction Prediction of dam break flood flow characteristic such as water depth and velocities component
has always been interesting of hydraulic engineers because of its impact on the severity of the terrible dam
break. There are various factors such as hydraulic, hydrological, geotechnical and geometric that affect the
characteristics of the dam break flood flow. In order to investigate the effect of the factors, research has been
carried out especially experimental, but few numerical research has been done. Resource surveys show that
although the walls of concrete reservoir dams are not perpendicular to the lateral support, but so far, the effect
of wall diversion on the hydraulic properties of the dam break flood flow has not been considered. Therefore,
in this research, the effect four of 2.5 to 10 percent of the wall diversion of the dam was examined from the
normal base. Since the wall diversion of the dam from the normal state removes physical space from a
rectangular state, the use of Cartesian coordinate system is not possible. Therefore, in this study, using the
curvilinear coordinate system of the physical non- rectangular space studied, It is very accurately converted to
computational space and the governing equations are solved.

Materials and Methods The governing equations in the present research are the shallow water equations.
Due to the inability of the Cartesian coordinate system to reflect the physical irregular boundaries of domain,
the governing equations were discretized on the curvilinear coordinate system. The explicit method and
simultaneously utilize of Leap-Frog and Lax algorithms was used to discretization of the governing equations.
Results and Discussion In order to validate the present model, the model results were compared to
experimental data. 1- Failure of the dam in the convergent-divergent channel without sloping and sloping: The
water surface profile of the experimental model is presented for different times (zero, 4, 20, 60) seconds. The
mean error in the results of the present numerical model is 4.02% for the results of the measurements for the
non-slope channel and for the channel with a 0.01 slope, 1.65%. 2- Simulation of the dam break of a trapezoidal
reservoir: The calculated flow and stage hydrographs at dam location were closed to the experimental
measured data with reasonable accuracy. 3- The partial symmetric dam break in dry bed is another case
investigated in this study, simulation of stage and discharge hydrographs in symmetric dam break in a reservoir
with a length and width of one meter for four different diversion of 2.5, 5, 7.5 and 10 percent from normal
state was performed in this case .it was observed in the dam break site, depth and flow discharge decreased
more. A closer examination shows that for diversion of 2.5, 5, 7.5 and 10 percent, peak discharge values were
decreased 3.5, 6.1, 9.2, 11 percent, and the maximum water level was 2, 6, 9 and 12 percent.

Conclusions In this research, a numerical model has been developed on curvilinear coordinate in which
using simultaneous Leap-Frog and Lax algorithms on the staggered mesh the shallow water equations were
solved to simulated dam break phenomenon. In another study, the results of the model were compared in the
simulation of the dam break phenomenon in the convergent-divergent channel without sloping and sloping
with the results of the experimental data. It was determined that a numerical model with an average error of
less than 5% estimated the depth of the flow in the break location. In the simulation of dam break in trapezoidal
reservoirs on the dry bed, the results of the present numerical model are in agreement with experimental results,
also in studying the main objective of the research, the results of the present numerical model for simulating
partial symmetric dam break with different diversion (2.5, 5, 7.5 and 10 percent) of dam wall from normal
state in dry bed have been investigated. It was observed that water surface profile and the amount of discharge
flow per unit width changes by changing the diversion of dam wall from normal state it decrease.

Keywords Dam-Break, Leap-frag and Lax scheme, Curvilinear grid, Angel of Dam Wall with Support.
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