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Calculation of conjugate water depth in standard
type I of horseshoe cross section

LI Ruo-bing,ZHANG Zhi-chang
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Abstract: [Objective] The calculation methods of conjugate water depth and critical water depth in
standard type I of horseshoe cross section are explored, providing a reference for engineering design.
[Method] By blocking the calculated area and the distance between centroid and water surface, conjugate
water depth calculation formulas of standard type | of horseshoe cross section under four operating condi-
tions which is based on the basic equation of hydraulic jump are deduced in detail;on the basis of general
method for calculating critical water depth,critical water depth formula of the standard type | of horseshoe
section is derived. [Result] The distance between section centroid and water surface and conjugate water
depth calculating formulas is raised when water depths respectively at the bottom of bow, lower fan-
shaped,upper semi-round section,and iterative formulas of critical water depth are put forward too,the cal-
culating process is supplied by the example. [Conclusion) The calculation formulas in this study are simple
and can be applied to practical engineering.
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Fig. 1 Standard type [ of horseshoe cross section
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Fig. 2 Sketch map of the water depth and area before (A) and after the hydraulic jump (B)
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