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Hydraulic indicators affecting navigation and regulation measures for

Qizhou Bend in middle reaches of the Yangtze River
PAN Meiyuan, CHEN Weixue, WANG lJiang, WEI Guozheng
(Changjiang Waterway Survey Design and Research Institute (Wuhan) Co., Ltd., Wuhan 430040, China)
Abstract: The study on treating transverse slope and flow deflection angle as key navigability-affecting hydraulic
parameters, supported by corresponding modeling simulations, remains relatively scarce. On the basis of different
riverbed evolution scenarios of Qizhou Bend, a study is conducted on the hydraulic indicators hindering navigation
including transverse slope and flow deflection angle, which represent Qizhou Bend hindering navigation. The
applicability and reliability of these indicators are verified using a two-dimensional mathematical model for
simulation and analysis. The conclusions, derived from research on hydraulic indicators and the feasibility of
implementing regulation measures, simulate the transverse slope and flow deflection angle under five different
working conditions (F1-F5). These simulated results are compared with field survey data. The results show that
conditions F1 — F4 slightly reduces the transverse slope (minimum 0.01%. and maximum 0.05%oc), thereby
improving the navigation conditions in the obstructed channel, while the condition F5 shows negligible
improvement. Similarly, conditions F1 — F4 slightly reduce the flow deflection angle ( minimum 0. 03° and
maximum 0. 08°), enhancing navigation conditions, whereas the condition F5 has minimal effect. The optimal
solution for improving the flow conditions in the obstructed waterway is the condition F2 plan (slope cutting and
revetment at the upstream convex bank + a diversion dike at the concave bank). This solution provides the best
improvement for sailing with difficulty and accident-prone area at cross-section S8, effectively reducing ship

resistance to a certain extent and enhancing navigation safety.
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Tab.1 Calculation hydrological conditions for Yaozui
concave bank of Qizhou Bend

WEEH m

i ¥ A/ (m*s™) SRk A Y <A
(m-s™h) m
2020-04-11 10 600 10 500 22. 464
2020-06-16 15 400 14 000 24. 144
2020-10-17 20 900 12 300 26. 564
2016-06-28 24 600 10 700 28.293
2018-07-09 30700 5190 27.769
GBATAA 22, KB )
2020-08-13 29 000 ( i 7f) 16 600 30. 422
2020-07-19 30 100( &) 19 600 31.084
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Fig.1 Layout of sampling points in Qizhou Bend
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Fig.2 Cross-sectional transverse slope variation
at sampling points under different hydrological conditions
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Fig.3 Flow deflection angle in curved channel
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Fig.4 Variation of flow deflection angle at cross-sectional

sampling points under different hydrological conditions
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Tab.2 Reconnaissance test conditions for Yaoju Waterway
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Tab.3 Hydrological conditions for calculation
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Fig.5 Generalized topographic map of Yaozui bend section
under different working conditions
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Fig. 6 Transverse slope distribution at different working

conditions for cross sections of various sampling points
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Fig. 7 Distribution of flow deflection angle at different
working conditions under two-stage flow rates for cross

sections of various sampling points
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Tab.4 Working conditions of mathematical model test
for Yaozui Waterway
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