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Tab.2 The dangerous sections of embankment during flooding of Shaying river
5 RS ST KAz /m 53R Z{H/m
/m (/5 f)m P=2% P=5% P=2% P=5%
1 0 51.111 50.851 / 0.260 /
2 500 51.176 50.816 / 0.36 /
3 1 000 51.262 50.781 / 0.481 /
4 1500 51.148 50.766 / 0.382 /
5 2 000 51.036 50.689 / 0.347 /
6 2500 50.885 50.685 / 0.200 /
7 3000 50.942 50.65 / 0.292 /
8 3500 50.854 50.569 / 0.285 /
9 4000 50.746 50.484 / 0.262 /
10 5000 50.505 50.276 / 0.229 /
11 5500 50.609 50.205 / 0.404 /
12 6 000 50.458 50.110 / 0.348 /
13 6 500 50.454 50.037 / 0.417 /
14 7 000 50.286 49.902 / 0.384 /




id=; Wrim o & ST K A7 /m 53Rl /m
/m (% H)ym P=2% P=5% P=2% P=5%
15 7500 50.239 49.791 / 0.448 /
16 8 000 50.100 49.786 — 0.314 —
17 8500 50.151 49.683 — 0.468 —
18 10 000 49.858 49375 — 0.483 —
19 10 500 49.716 49.299 — 0.417 —
20 11 000 49.703 49.237 — 0.466 —
21 22500 47.118 47.144 46.834 -0.026 0.284
22 23000 47.083 47.027 46.72 0.056 0.363
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Fig. 9 Maximum flood level along the course of Shaying river (Zhoukou-provincial boundary) and top line of
embankment on the left and right banks for flood of 1 in 20 years and 1 in 50 years
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Tab.3  The bridge navigability conditions during flooding in Shaying river (Zhoukou-provincial boundary)
?% *ﬁ%%%’ E)ﬁ:EE f%ﬁ ~ Y;:E7J<'fj/ni j@ﬂﬁ?%?/l_n f[]ﬁi%ﬂﬁﬂﬁ/ﬂ@@

x/m HEfE/m P=2%  P=5%  P=2% P=5% P=2% P=5%
1 PN B A 290 50.88 49.63 49.10 1.25 1.78 <50 <50
2 J\— B KA 1275 53.59 49.6 49.07 3.99 4.52 50—100 50—100
3 NN 2 2700 53.93 49.48 48.95 4.45 498 50—100 100—500
4 Hh 5 B 4200 56.14 49.19 48.68 6.95 7.46 100—500 100—500
5 IRV 5680 52.74 48.96 48.48 3.78 426 50—100 50—100
6 ViDL 10 600 53.87 48.10 4771 5.77 6.16 100—500 100—500
7 K™ =i 17 465 53.61 47.02 46.71 6.59 6.9 100—500 100—500
8 106 [EIEHF 30 000 52.7 44.71 44.42 7.99 8.28 500—1000 500—1000
9 TS AT 33400 50.58 44.03 43.75 6.55 6.83 100—500 100—500
10 W 37250 49.53 43.45 43.16 6.08 6.37 100—500 100—500
11 S102 ZiEtr 46 150 48.95 42.12 41.82 6.83 7.13 100—500 100—500
12 R KT8 My 58 150 50.93 40.79 40.51 10.14 10.42 1000 1000
13 S SRURTIN i3 59 450 48.16 40.68 40.41 7.48 7.75 500—1000 500—1000
14 Tk E R 61545 45.44 40.57 40.31 4.87 5.14 100—500 100—500
15 i [ e AT 68 800 52.29 40.24 40.00 12.05 12.29 1000 1000
16 1B B AT 72 070 49.43 40.00 39.77 9.43 9.66 1000 1000
17 R = 79 600 49.71 39.97 38.35 9.74 11.36 1000 1000
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Fig.10 Flow Velocity Distribution Along the Shaying River (Zhoukou to Provincial Border Section) During
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Fig. 11 Changes in sedimentation and scouring in the
river section near the 19,000-meter mark
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Fig.13 Thickness of siltation along the streambed at the end of the 20-year flood
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Fig.14 Thickness of siltation along the streambed at the end of the 50-year flood
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Analysis of Navigation Conditions and Flood Simulation Study for the

Zhoukou-Jieshou Section of the Shaying River

MAO Jikang!, LIU Mingxiao?, YANG Chao’, ZHANG Tong!, DAI Hongfei?, BIAN Jiang*

(1.Henan Provincial Communications Planning & Design Institute Co., Ltd., Zhengzhou 450003, China; 2.North China
University of Water Resources and Electric Power, Zhengzhou 450046, China; 3.Henan GOODS and MATERIALS
Group Corporation, Zhengzhou 450016, China; 4. Henan Zhonghao Information Technology Co., Zhengzhou 450000,
China)

Abstract: [ Objective ] Inland waterway transportation offers low environmental pollution and transportation costs,
while interconnected water systems enable access to rivers and seas, presenting promising development prospects. For
plain rivers with significant seasonal flow variations, navigability is influenced by hydrological sediment and river
engineering. It is essential to investigate factors constraining inland waterway safety and the impact of river floods to
enhance navigational capacity and flood control safety. [ Methods 1 The lower reaches of the Shaying River from
Zhoukou to Jieshou were selected as a representative study area. Employing a combined approach of vessel-based
surveys, riverbed evolution analysis, and numerical sediment transport modeling, this study analyzed the navigational
constraints within the section and investigated the impacts of floods and sediment transport on shipping operations.
[ Results 1 This section of the river features a meandering course and numerous bridges spanning the waterway.
Following river channel improvements and regulation by a Class 2 lock, it currently meets the requirements for a Class
III navigation channel; however, the navigation channels upstream and downstream of bridges located in sharp bends
still need to be widened, and the water depth in the transition sections is slightly insufficient. The river embankments
meet the design standards for a 20-year flood event, but there are 22 high-risk sections during a 50-year flood event;
During the flood season, the clearance under urban bridges allows passage only for 50-100-ton vessels, while other
sections of the river can accommodate 1,000-ton vessels; cross-currents exceeding 2.3 m/s in bends have a certain
impact on vessel navigation. Simulated flood-induced riverbed scouring and deposition varies by less than 0.35 m, with
scouring being the predominant process. [ Conclusion] The studied river section meets navigation requirements, but
local sections require channel improvements. Concave harbor basins should address backwater siltation, and high
floodwater levels may compromise levee safety and bridge navigation conditions. These findings provide technical
support for navigation planning and construction in the Shaying River and similar sections, advancing the development
of high-grade waterways in the Shaying River and modern water networks in Henan Province.
Keywords: Shaying River, navigation conditions, hydrological situation, typical flood, numerical simulation, riverbed

siltation
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