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Fig. 1 a) Experimental settings; b) physical model of pile—supported wharf ; ¢) physical model of groin

JE AR BP 265 1AM o 3 3 58 UG i E KR 3 h,
TRUEJE TP 58 V5 IR TTRE o HEK 58 G | #5484
A AT 25 51 R 2 1 58 BUE A Hh R W 1 ) 314
D e PG B2 353 0. 05 mmo,
1.2 SOy e I i DX e VIR AR 1 2

R 3 BT SR X A5 3k S T B R R T XU VD U
FRIG SO, A% SCHR 41 20 ) 3t (i) R AR 3 v
Xt 6 A4~ W TAT 178 000 2 445 S (181 2) FF DA B i e AR F 9%
IV IO A A T G R e B« R A I i XS Ak
TN 3 AR, SRR SR R Ty R, T I
PR, PR S BRI T 3 R A A K DX ik
B PR b B S A SR A TR K S T R A AR 5 X
B, B8 BRI AN N PO O 5 R Sk Pk AL
SELL LR R T 2 T B A SN ) 0 U I
K, ELRS SR AN L 4 A0 5 e O P B S X L
SPTENRAE N A JC R TR PR TR e bR
TRFFAIE

Pl 3a F1 3b Xt LU JRIR T HEA LRI 551 T L 7%
T FH T S s v R DX (O TET 3, 457 F 25T 4 v ol i
) IRV IR FRUG 8 - M08 3k J5 5 AR A 1 5 T S A
(1 3a) , 0T 3 T A DX 358 AR 8 V0V T R G 388 R 7™ T
SR NIR Y v T5 AR FE I A R IHD ] A5 3k TR ik i

DX 30T 117 32 9 ) o 3k — B R WA A 3k 25 F A B
XiF 7K S A BELAS VB S 20T R VD AR I X 3 ) R DL
R, BETHE B 1 I 25 8 9 U8 DX, 3 7 A A AU Wi
TSk 4 T H (L 3 25 Wi B Sk o i Stk 1 AR
MR, YAE kG i R A (K 3b) ,
TR 3 i Ak X ) D870 Y WA G T AR A 15 S S
FEARIRIR L 29% , T It B PN 3 11 B 04 9 9 IX Sl AH L
FARATE RIS T 29 63% , 1 # i 1 5 i 3
AT T 0% ) 1 J 00 TR 3 9 DA T P 35 oo R 2 A L T 5
DL AT JCHT 1 DR T P 3 o R A ) 5 J5 3l ok S A R
AT TR S Vi i e s PR T e 2 22 A L T R o S A
T2 25 W IR 3 = FE A 1, 3 3 I Pk U 2 3 3 32
FEBE 5 S I PR IR TR T AR A A
D T U VD TR X R TR JE B2 g R Y iR
T Z5%
2 WHRETERERRIES M

S B E R A% 2 2 PSR AR FLSE TR AR R R
AR 3K 5 5 Ry K 2l 1 R RO 1 SRR
AT 202448 H2 H 16:00 % 8 H 4 H 16:00, 78
AR B VU A AR 2 Sk R O R T Bl R
T (Pl 4a) o R0 ) L R SR, 3 2 0 2%



4 N RERIT.

N i % 7o)
AR E .
2 (mm)
MEe WES  MEe  WES M2 ME!L -
> h P -
~ . 5.36
4.02
Bk R B 268
1.34
0.00
- -1.34
| 5 2.68
BAEHIE b 402
| g -5.36
-——6.70

2 EBIERATES

2#i8{

piok- R E BN bl SERi D S

A 4

Fig. 2 Sediment deposition in the basin around the pile-supported wharf under the action of ebb tidal current in the absence

of a groin
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Fig. 3 Sediment deposition in the Region 3 under the

action of ebb tidal current
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Fig. 4 a) field operation of the groin; b) Field layout design of the groin; c) field installation of the groin ; d) locations of

the groin and the flow measurements
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Fig. 5 Velocity distributions at fixed measurement locations during the 48 h field demonstration, covering four flood—ebb
tidal cycles
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Fig. 6 Tidal level variations during the 48 h field demonstration
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Fig. 7 Velocity distributions at moving measurement locations during the 48 h field demonstration, covering four flood—ebb

tidal cycles
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Fig. 8 Tidal level variations during the 48 h field demonstration
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Field Demonstration of the Flow Diversion Performance of an Offshore Groin behind the Pile-
supported Wharf under the Action of Tidal Current

LIU Chengyu', YAO Yu", KUANG Min', XIAO Chengpu'
(1. School of Hydraulic and Ocean Engineering, Changsha University of Science & Technology, Changsha 410114, China; 2. Key

Laboratory of Water—Sediment Sciences and Water Disaster Prevention of Hunan Province, Changsha 410114, China)

Abstract: Based on physical model experiments on sediment deposition behind a pile-supported wharf in a wave basin, this study
proposes a sediment dredging design and site selection scheme for an offshore groin. The results show that sediment deposition behind
the wharf increases towards the pile foundations beneath the wharf, and the most severe deposition area is located near the central part
of the second berth. After the groin is installed in the most severe sediment deposition area, mean sediment deposition is reduced by
about 29%, indicating that the groin can enhance the local flow velocity and improve the sediment dredging behind the wharf.
Subsequently, a field demonstration is conducted in the basin behind a pile-supported wharf on the southeastern coast of China to
evaluate the flow-diversion and sediment dredging potential of the device under realistic tidal current conditions. The offshore groin is
designed as a movable flow-diversion structure composed of floating platforms, anchoring chains, diversion curtains, etc. , which makes
it be deployed fast in the restricted water area behind the wharf. Detailed flow measurements are conducted to examine the spatial
distributions of the velocities as well as their dredging potential behind the wharf under the influence of the groin. The results of
continuous 48 h field demonstration show that, the effective accelerating region exceeds 130% of the device characteristic length and
the scouring-related velocity increases by at least 50% in 67% of the observation periods. The number of effective periods during ebb
tide is 28% higher than that during flood tide. The area with enhanced dredging is also found to be more closer to the pile foundations
due to the groin’s orientation inclined to the wharf. Meanwhile, within 43% of the ebb-tide periods, the presence of the offshore groin
enables local flow velocities to reach or exceed the critical velocity for sediment incipient motion, indicating its favorable flow diversion
and sediment dredging capability under the tidal forcing. The findings provide a technical basis for the design and deployment of those
devices in flow diversion and dredging activity behind the pile-supported wharves, with both benefits of reducing the dredging costs
using mechanical equipment and improving the personnel safety with less operation on sea.

Keywords: offshore groin; tidal current; pile-supported wharf; field demonstration; dredging velocity
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