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Design of new wharf structure under complex flow conditions in open sea area
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Abstract: A certain project is located in an open sea area with complex terrain, complex tidal
characteristics, and large changes in wind, waves, and water depth below the dock. To meet the safety of ship
berthing and disembarking under such complex port construction conditions, a hybrid structure combining closely
arranged diversion piles and high pile docks is adopted. The application effect of this new structure is verified
through physical model tests of tidal currents, waves, and mooring, and the standards for mooring and berthing
operations are determined. The experiment shows that this structure can effectively improve the flow state and reduce
the cross flow intensity. At the same time, the diversion effect can be changed by adjusting the spacing between the
diversion piles, reducing the engineering investment. The overall stress of the new dock structure can fully utilize the
functions of each part, improve the hydrological conditions of the dock front water area, and achieve a balance
between engineering technology and economy. The aim is to provide reference for the design of dock structures under
similar complex port construction conditions.
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Fig.3 Surface flow trace under conditions without diversion facilities
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Fig. 4 Surface flow trace after construction of diversion facilities
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Fig.5 Closely arranged inclined pile wharf with low permeability ratio (unit: m)

3.3 NHRCR
U SL R £ 7 B A B A B, R HE
M BRI SL T R F AR S 45 4 S it Y

P HIBCR 25 2 PR Xk TS 2 3 % HE R
BERS K B2, HAR BB AR B o 5 2%, 2
I HTIR S T 45 R LA A 2R S A AR L e



% 3 4 RO,

o TPEBKEBE LR

AT AT LA Sk 25 7% ot 13-

SRANIF R . TR AR LA R R IRy B A U
3.3.1 JAEL

1) 25 43 AT 0 Sk iy v A S 1) O L B U R

CCPHESENYE R, B RELZ T mNER, 5T
%m%mmw,ﬂilﬁxﬂﬁﬁA$%%ﬁv
7 ZERE R B U/, T U 0 S R A, St
Jr TR PR BRI

2) 5%k T f 154 - 1 A BT R A,
160°HH 3k - T A &7 58 BN K v 3t 7], R O B
AN, CHUEML TS, TR AR 0. 3 m/s AUFE
FELHA S 8N, AT DA 45. 8% % % 27. 8% .,

3) RECF G, Xk vk v i A
IR ALY, TSk s A MOGERUR AN B3, NAE
Uit A SR A, B DR ARSI B AL A R4

4) YUK A — R, R HE R A

A SRR RN Z TR E KRR, A
T ETER— BB M T, HEZR E) BE N A 4 AR
VAR, 7E 0.5 AT SEAL, T B T RS Sk K I 2
Tl A I o SR Ut I 2 A9 KT T S I 2 39%, )
A B e K ) HEFF U LU BT 3K 529% , NS g B
Wby 3 RO, BB RN, 0.5~
1O FEASFEAE I P, R T 3t T o ke O T 1Y
(R 1ZIPE S B2y N & 71 v b O R0 A T 1

L 2100 L 2100

[v1) T I e A 3 T F it 9
SLESAAERE LT A M EH
3.3.2  JHIRWIRE

F AN R 77w, KA S R AE
T, SRR ST 7 S O S S B2 B i
ATk, FELRNT .

1) 90°BRIEFT, fIKi% 25 R % HE R 01
SR EER X TRA — 8 B B RO, HLAS TR B Ab
IR S LA BT AR . 1.0 A5 AR v o 8 25 5
W1 =>50% i 30 E LRGP E > 1.0 A AL &
SRGUE . 1O FE M YE AL B LR A R RBUR K N
Crn,, =1.45, LAEERRBERN C,,  =0.40,

2) 590 REIRMEHIAA L, 7E 25°&bmyRAEH

T, GERETT T TR SR RO AT BT REAR 1l 2%
T, 1O fEM e A B LR 5 U = >50% Ml vi {7 B 25
B> 0 KA E LG, 10 A TEn
BIERE R RN Cy yy, =1.19,

3) 25°RHAREHT, ﬁﬁ% LR, 1%
FERL AR A B2 AL 8 45 4 v B L S S B
G, T DR Sy % HEASHE SR FH 7 A0 15 A 158 1) il A
HPESE A I R 7 [A) — 03l 2 1 )5 52 5 A B
(1 6), KFIES AL 1% 55 1 5 TR A7 76 A A0 AE 1 1t
FE, M2 A,

1) 95% L I, 15

|, 2100 |,

500

500 /‘

[, 1600
/l

L |, 1600 | |
(K (N

1600 | | 1600 |
1T g

SEHEERE RN ZR

{ = .
\L./ -

pt +ﬁv S HEE

El6 ZHRMEFHEME (BAI: mm)

Fig. 6 Plan layout of closely arranged inclined piles (unit: mm)
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