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Fig. 1 Shishou reach in the middle reaches of the Yangtze River
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Fig.2 Location of cross sections
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Table 1 Physical parameters of working conditions
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Fig.4 Comparison between modelled and experimental data of normalised longitudinal velocity
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Fig.5 Cross sectional velocity vectors and normalised longitudinal velocity contours before apex of bend
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Fig. 6 Cross sectional velocity vectors and normalised longitudinal velocity contours after apex of bend
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Fig. 8 Projection of wall shear force contours under different working conditions
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Numerical simulation of effect of outer bank slope types on the
hydraulic characteristics in sharp bends*
LI Qian', MA Li*, YU Minghui', WU Di’, GONG Langiang’

(1. State Key Laboratory of Water Resources Engineering and Management, Wuhan University, Wuhan 430072, China;
2. POWER CHINA Guiyang Engineering Corporation Limited, Guiyang 550081, China)

Abstract; To study the effect of the outer bank slope types on the hydraulic characteristics in sharp bends, a three-
dimensional hydrodynamic mathematical models was developed to simulate the flow structures under different slope
types of the outer bank in the Shishou sharp bend section of the Jingjiang reach. The results show that, with the same
cross-sectional area and water depth, the gentler the slope can move the maximum longitudinal velocity and the outer-
bank reverse secondary flow away from the outer bank and the riverbed. The gentler slope can also decrease the
turbulence intensity and the main secondary flow scale. Comparing to the simple and composite riverbank with the
same slope, the maximum longitudinal velocity remained almost the same but the main secondary flow scale increased
and the pairing model of secondary flow were changed. The maximum shear force on the composite riverbank was
1.2 times larger than that on the simple riverbank, and thus, the composite riverbank was more vulnerable to erosion
and damage. Moreover, the turbulence in the upstream of apex of bend was weakened, while in the downstream of
apex of bend was intensified. The results can deepen our understanding of the effect of bank slope types on the flow

structure in sharp bends, and provided a basis for the protection of different types of bank slope.

Key words: hydraulic characteristics; slope type; outer bank; secondary flow; shear force
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