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Analytical solutions to maximum discharge of dam-breaking flood in

arbitrary trapezoidal cross-section channels
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Abstract: By using characteristic transformation, Saint-venant equations are reduced to the equa-
tions of characteristic lines expressed by Riemann invariants. Expanding integral function of Rie-
mann invariants for the case of arc and arbitrary trapezoidal cross-sections in Taylor’s series and
integrating it, the elementary function expressions of Riemann invariants are obtained. Further,
equations of dimensionless water depth in arbitrary trapezoidal and arc cross-section channels are
acquired. Finally, analytical solutions to the maximum velocity and discharge of dam-breaking
flood are suggested. The method in this paper can be used for predicting the maximum velocity
and maximum discharge of dam-breaking flood in arbitrary trapezoidal and arc cross-section chan-

nels.
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