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Numerical simulation on hydro-sediment dynamic of residual pile groups at Tian Gang Wharf
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Abstract: Regarding the potential threats to the stability of riverbeds of existing hydraulic structures caused
by changes in the regional topography and sediment conditions in the Fujiangsha Waterway of the Yangtze River due
to the deepwater channel project, especially local scouring risks from historical pile foundations. This study focuses
on the residual pile groups at Tian Gang Wharf. A two-dimensional hydro-sediment model for the Ligang —
Tianshenggang river reach is developed to predict the trend of riverbed erosion and deposition. The research results
show that: 1)In normal sediment-water years, sedimentation dominates in the shoal area near the wharf and within
200 m upstream and downstream, the upstream side experiences erosion, the downstream shoal area shows slight
sedimentation, and a strip-shaped sedimentation zone appears about 300 m offshore. 2) In high-flow years, scouring
in the nearshore shoal area is more extensive than in normal hydro-sediment years, but sedimentation still primarily
occurs within 100 m of the wharf front. The modeling technique involved in this study can provide references for
numerical simulations of residual pile groups at similar wharves, and the research results can provide scientific
support for pile groups treatment plan in renovation and expansion projects of similar wharves.
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Fig.2 Planar changes in erosion and deposition in project reach and front of Tian Gang Wharf
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.96 - K iEB L 42

2025 %

5 g

1) M 2015—2022 415 3k R ¥ Ja) 350 1] PR 35 A8
FRIEOR A, A5k mi v v O DX Sl B MM G A .
TR S BRAHOA R # s A Sk T A 3 M DX s B L I i vk
WEAE IR BUR 24 0.5 m, A3k T IR R 2
i Ssat I T QLD S O E

2) MK YDA R i W ok A, 653k Br
TETRME DX B B H R i 200 m 3 Bl P 5 B it 52
BB RS, IR EEZ R 0.3~1.5 m/a;
B Sk PAME DX 35, b 0 528 b ) S 34, BE TR XY
500 m 70 B P RIS E 2 0.1~0. 6 m/a; JRASk
TRME DX T e 000 e DX AR s 8 2 24 300 m b AT
FARIABUE, IBREEZY R 0.3~3.5 m/a,

3) FAKAEKHAMT, 53k B e i 5 DX
P R B MREEE LU /K VAR, (RS SK AT 100 m
T0 PR AT R PR AR B

SE

[1]  AHEE KITEFE LT 12,5 m SOKMTETABE T AR

FKIEFE R TREFCR X LA Hr[J]. /KiE T#, 2021 (1):
104-110.
FU G. Comparative analysis on the effect of Fujiangsha
waterway regulation project of 12. 5 m deepwater channel
project in the Yangize River below Nanjing[J]. Port &
waterway engineering, 2021 (1): 104-110.

[2] E@Z%E T, B, & KL TR 2R B O M

AR RS s IR R BT ST T B AR 5 TR R
2F4), 2020, 28(4): 751-762.
WANG ] J, YANG Y P, SHEN X, et al. Study on the
deformation of the point/channel bar of the variable section
of the tidal current limit of Yangtze River and its influence
on the scouring and silting of dredged channel[J]]. Journal
of basic science and engineering, 2020, 28(4): 751-762.

(3] PR, T8, k. VTR I p -4 25 1 il 5 43
T B W AR BT ST (0], PRI BITSY, 2020, 45 (2):
23-30.

SHEN , WANG W, GU F F. Fluvial processes of the
point bar at the transition area between meander Jiangying

reach and bifurcated Fujiang shoal reach|[J]. Journal of

[4]

[5]

[6]

[7]

[8]

[9]

[10]

sediment research, 2020, 45(2): 23-30.
X, EG00E. R 22 VT B v |32 Wk B R i A Bh
FIHLHIBIFE[T]. /Kis TR, 2020(11): 94-99.
LIU G F, WANG T Z. Characteristic and dynamic
mechanism of sediment and beach transport in Fujiangsha
reach[J]. Port & waterway engineering, 2020(11): 94-99.
XUBEBA, XU, 5/ NR, 25 FEREAR & PR e v ik 72
BUEBIB T [Cl//rh EK ) & B TR 2K K )
e oy, ERKR S TR SR ES 4, PEK
Pl oK 2% F 2 K2 5KFfF B
2024— K FE B 27 dbat: W E K ) R W LR A 4y,
2024: 32-42.
LIU G Y, LIU Q, ZHANG X G, et al. Numerical
simulation study on silt and silt process on bed surface of
pile layout [C]//CSHE, IAHR, IAHE. Progress in
Hydraulics and Hydraulic Informatics 2024-Hydraulic
Informatics. Beijing: CSHE, 2024: 32-42.
FANE, B4, A, G5 TSR XTI A 7t 5 3
YR = HERUE R [J]. KB 12 5e S A
., 2010, 25(1): 99-105.
HUANG B S, CHENG X J, YUAN L R, et al. Three
dimensional numerical simulation of the effect of piled
wharf on the flood passage ability of river and its flow field
wharf [J]. Chinese journal of hydrodynamics, 2010,
25(1):99-105.
R, AT TS AE AT/ NI T 40 L A 5% i
ZE[J]. /Kia T2, 2012(3): 104-107.
CHEN J R, YU W. Influence of pile group on division ratio
of Baguazhou branch [J]. Port & waterway engineering,
2012(3): 104-107.
GUO L, VAN DER WEGEN M, ROELVINK J A, et al.
The role of river flow and tidal asymmetry on 1-D
estuarine morphodynamics [J]. Journal of geophysical
research: earth surface, 2014, 119(11): 2315-2334.
CHEN Y P,1I J X, WU Z G, et al. Dynamic analysis of
riverbed evolution: Chengtong Reach of Yangtze Estuary[J].
Journal of coastal research, 2016, 75(S1): 203-207.
HU Y, CAO M X, MA A X, et al. An analysis of the
periodic evolution of the Jingjiang sandbank in the tidal
reach of the Yangtze River[J]. Water, 2020, 12(6): 1652.
(A% A4E)



