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Study on hydraulic characteristics in steep slope section of
inner concave and outer convex

HUANG Zhimin, CHEN Zhuoying, ZHU Honghua, ZHONG Yongming
( Guangdong Provincial Key Laboratory of Hydrodynamics, Institute of Water Resources and
Hydropower of Guangdong , Guangzhou 510635 , China)

Abstract: According to the size of steep slope segment,two types of auxiliary energy dissipation which in-
clude continuous internal concave step and discontinuous outer convex step can be set in the spillway so
as to increase the friction and drop flow of discharge in steep segment, reduce the flow velocity, and in-
crease discharge energy dissipation rate. Based on the test of hydraulic model , the paper compared and an-
alyzed the discharge flow pattern and energy dissipation rate of continuous internal concave step and dis-
continuous outer convex step with slope 1: 1.5 in steep slope section of spillway. The experiment shows
that in the same steep slope condition of steep segment, the number of discontinuous outer convex step is
significantly less than that of continuous inner concave step,but the roughness of outer convex step of unit
root number is relatively larger, and the discharge energy dissipation rate of outer convex step is greater
than that of internal concave step. Therefore, when the slope i of spillway steep segment is equal and less
than 1: 1.5 ,if the project layout conditions permit, the discontinuous outer convex step should be chosen
priority so as to obtain the larger discharge energy dissipation rate ,and the step type can also be simplified
and the engineering construction can be facilitated in the same time.
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