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Abstract

The flood wave generated due to dam break is affected by initial depth upstream since it is related with
hydraulic characteristics propagating downstream, and flow resistance stress has influence on the celerity,
travel distance, and approaching depth of shock wave in implementing numerical simulation. In this study,
a shallow water flow model employing SU/PG scheme was developed and verified by analytic solutions;
propagation characteristics of dam break according to flow resistance and initial depth were analyzed. When
bottom frictional stress was applied, the flow depth was relatively higher while the travel distance of shock
wave was shorter. In the case of Coulomb stress, the flow velocity behind the location of dam break became
lower compared with other cases, and showed values between no stress and turbulent stress at the reach
of shock wave. The value of Froude number obtained by no frictional stress at the discontinuous boundary
was the closest to 1.0 regardless of initial depth. The adaption of Coulomb stress gave more appropriate
results compared with turbulent stress at low initial depth. However, as the initial depth became increased,
the dominance of flow resistance terms was weakened and the opposite result was observed.
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Table 1. Flow Resistance and Initial Condition for Numerical Simulations

RUN h, Flow resistance Friction factor Friction angle
5NO 5m No friction - -
oT1 5m Turbulent 0.005 -
5C1 5m Coulomb - 1°
10NO 10m No friction - -
10T1 10m Turbulent 0.004 -
10C1 10m Coulomb - 1°
15N0 15m No friction - -
15T1 15m Turbulent 0.003 -
15C1 15m Coulomb - 1°
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