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Maximum navigable discharge of Sulian Channel under the constraint of Xinyi River
QU Xindong', FAN Hongxia', ZHANG Yuedong®, HU Peng', WANG Yong',

(1. Nanjing Hydraulic Research Institute, Nanjing 210029, China; 2. China Design Group Co., Ltd., Nanjing 210014, China)

Abstract: The Xinyi River is an artificial flood discharge channel in the lower reaches of the Yi-Shu-Si River
system, designed to handle flood from Luoma Lake. It is regulated by the Zhangshan Gate, and the flood is
characterized by rapid rise, high discharge, and prolonged durations. The Sulian Channel is planned Class Il and
crosses the Xinyi River over a long distance after exiting the Chaiyi River in Shuyang County. The traversal section
exists numerous troughs and shoals, tributaries converge and numerous facilities. The flood discharge of Xinyi River
forms strong cross-currents, severely restricting navigation duration and safety of the Sulian Channel. Under the
current conditions, it is difficult to navigate at the design-required flow corresponding to the 20-year return period
water level. Reducing the maximum navigable discharge and implementing channel regulation measures can improve
navigational flow conditions. Based on large-scale topographic surveys and on-site hydrological measurements during
flood periods, a mathematical model of water flow in the intersection area is established. By analyzing the daily
average flow with guarantee rate and river boundary conditions, it is recommended to use the 99% guarantee flow
rate at the Shuyang Hydrological Station as the maximum navigable discharge. Through mathematical model
calculations, corresponding channel regulation plans are proposed. The research can provide a basis for engineering
design and operation, as well as reference for similar projects.

Keywords: flood discharge of Xinyi River; high grade waterway; long distance crossing; strong cross flow;

maximum navigable discharge; treatment measures
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Tab.1 Annual maximum flood discharge of Xinyi River
b A6y WA/ (m-s7) A Ay Wi/ (m®-s7) ¥ Ay WAt/ (m’-s7)
1 1990 4 850 13 2002 481 25 2014 204
2 1991 3800 14 2003 4 860 26 2015 260
3 1992 474 15 2004 2 700 27 2016 520
4 1993 4 580 16 2005 4310 28 2017 1650
5 1994 388 17 2006 2 840 29 2018 3 860
6 1995 2 870 18 2007 3900 30 2019 5900
7 1996 2 560 19 2008 4760 31 2020 4 860
8 1997 1350 20 2009 2930 32 2021 5120
9 1998 4220 21 2010 3010 33 2022 3180
10 1999 214 22 2011 2510 34 2023 4 250
11 2000 1770 23 2012 3610 35 2024 5420
12 2001 2330 24 2013 1240
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AT RSN b e N R AT DA =

HLWEZy 10 h B IR IRBHK SCut, U6 IBITR] CS2 W

o e AN S S| e [ RS S N B 7 o By
1.56, 1.52, 1.46 m/s, WK 5, ] UiLi#i# 20 a —
L R, A SRIBCB IR, KL AR R )
FRIALHEIIZEHE 0. 5 m/s,

6000 -
5500
5000
4500 -
4000 ~
3500

— URBH
=== gl

3000
I 2500
= 2000
1500
1000
500

0 1

SN N o N Q
S ,\,\“’ ,\w"' PSS

J(m3+s7)

W
q’@, vl

) o

N
S
\
$ S

o
v

4 v
s @é9@é“§@

H )
4 2024 &£ 7—8 RIRFAXZ G RET TR
Fig. 4 Flow process of Shuyang Hydrological Station
from July to August 2024

[ et B R

WH/(m-s™)

i /m

Es5 FHEMENEZFHRESSH (CS2 WiHE)
Fig. 5 Vertical average velocity distribution in
crossing section of the channel ( section CS2)

3.2 Tyl A S ATK R AR AR o b
WAl 2024 AFFop IS R, SR AP K T
Mike21 FCA5H P AS ARl S R ] B Y i — 4
KA A | AR B B A R U T AR B K
3% 12 km 2 FF 10 km, 33122 km K8, 7
AT 7.8 km 03 ; ﬁiwm%ﬁ}Fﬁﬂ,\{:.z.7 km
AT SEYTITAL K 2.8 km JATE, i 5 K A2 T



114

B A, £, HFTAENST

18 % ALE R KB AT E AT <171 -

AT 340 A e, BRI 0.025 ~0. 038, 25
SNEEIE R BRI N 0. 28, R 2024 4E7 H 9 H
S K SRR A A AT IR uE, SO0 U ] O
5100 m*/s, AT RS 410 m /s, KAE
AR A LR 2, CS2 W I YAt 43 A e ik T A4 F
b S SR UTIAIA T (R K 8 B AT

F2 FFAIKALEEST
Tab.2 Water level distribution along Xinyi River

BERg/ SEUME/ BERME R2E/

Bl KR (AL

km m m m
1 BN 0 13.94  13.86 -0.08
2" JufwiEs b 3.8 13.30 13.27 -0.03
LR 3% dufmiEkh 6.9 12.59 12.49 -0.10
5% dudw A T 10.9 11.09  11.05 =-0.04

7¢O RPN 158 10.07  10.07 0
9f BRI 19.5  9.75 9.75 0.0l
4" miREATH 0 12.51  12.44 -0.07
R 6F  mElmiEAN 1 4.3 11.18 11.12 -0.07
7" KBRS 7.0 10.49  10.39 -0.10
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Fig. 6 Transverse velocity distribution at channel centerline
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Tab.3 Number of days for each guarantee rate and flow level at Shuyang Station

E'E{ﬁ\ 3 3 3E3gt/(‘l 3 3
0=530 m’/s;P=95% Q=750 m*/s;P=96%  Q=1050 m*/s;P=97% Q=1690 m*/s;P=98% Q=2 710 m’/s;P=99%
1990 31 27 22 13 11
1991 28 25 15 10 7
1992 0 0 0 0 0
1993 17 8 7 6 5
1994 0 0 0 0 0
1995 13 9 6 3 0
1996 16 8 6 5 0
1997 4 3 2 0 0
1998 23 21 17 12 6
1999 0 0 0 0 0
2000 14 9 6 0 0
2001 7 4 2 0
2002 0 0 0 0
2003 51 42 37 30 20
2004 34 25 20 8 0
2005 61 53 41 35 20
2006 17 12 9 5 0
2007 65 51 29 23 4
2008 26 21 18 16 11
2009 10 6 5 5 1
2010 15 14 11 7 1
2011 8 6 4 3 0
2012 6 6 2 2 1
2013 7 3 1 0 0
2014 0 0 0 0 0
2015 0 0 0 0 0
2016 0 0 0 0 0
2017 4 3 1 0 0
2018 9 7 7 3 3
2019 8 6 5 5 4
2020 47 42 27 12 8
2021 65 53 45 26 17
2022 29 26 24 18 6
2023 8 6 5 3 2
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T Ml i
A K L
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7 0=2710 m’/s F 4T EEME F M T ARKR
Fig.7 Water depth of section of Sulian Channel crossing Xinyi River under the discharge of 2,710 m’/s
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Fig. 8 Expansion excavation range under the discharge
of 2,710 m’/s at Shuyang Station
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