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Simplified calculation formula for critical depth of I-type horseshoe cross-section with flat bottom//WEN Hui, LI
Fengling, ZHAO Jie, LIN Chaohui, TANG Zhuangli( Department of Architecture and Civil Engineering , Huizhou University,
Huizhou 516007 , China)

Abstract: In order to simplify the calculation formula for critical depth of an I-type horseshoe cross-section with a flat
bottom, mathematical exchange was conducted for the basic critical flow equation of the I-type horseshoe cross-section with
a flat bottom, the relationship between the corresponding dimensionless critical water depth and the introduced
dimensionless parameters was analyzed, the power function was used to construct the formula form, and a simplified formula
for critical water depth of the I-type horseshoe cross-section with a flat bottom was established according to the optimal
control fitting principle. This simplified formula is not a piecewise function, and it can directly calculate critical water depth
whenever the water level reaches lower fan-shaped or upper semi-round sections of the tunnel. In a range suitable for
engineering practice, the absolute value of the maximum relative error of the calculated critical water depth was 0. 485% ,
indicating that the simplified formula has high calculation precision.
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