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Abstract: Flow partition ratios of branching channels are easily altered by sand mining activities in
bifurcating reaches, which affects flow conditions of shipping channels and may threaten navigation safeties. To
investigate the impact of sand mining in Jinshi and Taihu embankments at the lowest reach of Yuanjiang River on
hydrodynamics of nearby shipping channel, we use data of riverbed terrain and hydrology in 2016 and 2022 to
establish numerical model of planar 2D flow motion, from which hydrodynamic changes are calculated for different
terrain and hydrology combinations before and after sand mining. The results show that beach-channel regime is
stable in the study reach, and no obvious change of the navigation-channel dimension and sediment deposition is
triggered by sand mining. The flow partition ratio of the middle branch will be enhanced by larger than 7. 12% if

blocking dams within this branch are destroyed by rush of water after sand mining. The minimum water depth in the
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navigation channel is still larger than 3 m after sand mining, which meets the navigation requirement. The blocking
dams reduce the water surface slope by 4%o between the entrances of the study reach and the bifurcating area. If
blocking dams are destroyed after sand mining, water level along the main shipping channel will drop by 0. 10 m in
dry season. The whole flow field changes little before and after sand mining. Flow velocities around the two
embankments decrease and the maximum deflection angle is smaller than 23°, which do not hamper sand dredger
access. Blocking dams reduce flow velocity in the middle branch by 0. 52 m/s in wet season. Blocking dams control
the overall stability of river regime and prevent the middle branch from erosion and development which might lead to
steep water-level drop, dimension shrinkage and even rerouting in the shipping channel. Meanwhile, high flow
velocities occur around mining area boundaries and scour beaches, so it is recommended to protect the blocking

dams and beaches.

Keywords: the lowest reach of Yuanjiang River; bifurcating channel; sand mining; blocking dam; shipping

channel; numerical model
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Fig. 2 Engineering layout of studied area
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Terrain, verification points and sections in calculation area
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I &A1 KK TS

— W RADHT (2016 4EHIE ) i it 1.2.3
—WIRED)E (2022 AR+ & AR EE ) M Pt 456
BUIRHLIE (2022 AEHBIE + 42 47 1T 21 ) M orp it 7.8.9

ZHIRED I (2022 AFEHLTE + 4 A S +

. it 10,1112
W) i
TR S BN i Mo it 13,1415
F2 HFSEAILE
Tab.2 Group comparison of terrain
HIR X L3I B (22 5%) Ui
- - — SR AP TN 4 Y] Bt
1 —1 ‘/Wl\ H_4 "f/l‘;"
WIRAD 5 5 — R AT A
IR AR A0 Y 5 — R A T
2 BURME SR WIS = BR B
MY 22 57
- SAMEIFERET 8
s CmRBRSEReE RS TN
ERugAl|
TR R B S -
— IR BB
4 AR I RAD 5 B e AR5 B
s THIREP R BN Y RS BN R B
—HIREPH] H— R HT 2 5
6 IR HTE 5 — R AV J5 YR e
TR R B v B 5 -
7 o ZHASRAD A 5
4;@%@’5 ﬁﬁ/t\/ /J m

3 RBVIGHE

SRH2016 4E5 H 16 H 52 bt &2 T 3GE 2
it LU DT TE 3 3 A X S T R R AT R
TG R B AR M T B R A 43 R
5310 m'/s F1 31.78 m; >R A 7K (2022-10-16) |
HK (2022-08-04) . LK (2022-06-04) 3 WK I FESKE
T 7K A, XA TR SR AT U0, 43 428 3 I T g/
UL, AT R R AR UK O S R 7K
SCEA, AR RS R 430 393
2053, 17 509 m’/s F126.99, 28.26, 35.07 m,

GERRY], U IR S SEIME AR 22 -0. 79%
~0.69% (3% 3), Wi i o0 i B A — B (K 5)
KA BAE S SEME AT 22 -0.03~0.03 m (&l 6)
MR, MK RE s X e, Hid
ST R Y AT A AT, e 0 T A RS R
Bl oA 0.015 ~ 0.022, W Mk K {5 Bl R 0. 038 ~
0.045, SIAMFRMREE", FEBERb TR
R NZINBOR IR A2, Az BR, Han
Wb R 2 EAI, RIS COK IR (5
TRR) YA YRR ORI R

F£3 HRLBIE

Tab.3 Verification of flow partition ratio
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Tab.4 Flow partition ratio changes in different groups
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Tab.5 Water level changes in different groups
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Tab. 6 Flow velocity changes in different groups
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Fig.7 Sensitivity analysis of flow partition ratio with flow rate
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