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Simple algorithm for the critical depth of an egg-shaped section water tunnel//TENG Kai( Qigihar Municipal Water
Affairs Bureaw, Qigthar 161006, China)

Abstract: A transcendental equation which has a complex expression form needs to be solved in three sub-sections in order
to calculate the critical depth of an egg-shaped cross section. The equation can not be solved directly by an analytical
method and the conventional trial method has the drawbacks of heavy computational effort, low efficiency and inconvenience
for practical applications. Based on the optimal fitting theory, an objective function was chosen for the smallest standard
residual difference. By fitting computation confined to suitable parameters in engineering, a general approximation formula
was proposed. The formula has a simple expression, no sub-sections for calculation, easy for practical application.
Precision analysis and computational results show that the maximum fitting error is only 0. 649% and the process for critical

depth calculation of an egg-shaped cross section can be greatly simplified, and the working efficiency can be improved

significantly.
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