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Rapid intelligent technology for superstructure of

high-piled wharf based on intelligent installation platform
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(1. Ocean University of China, Qingdao 266100, China;
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Center of Transport Industry of Intelligent Manufacturing Technologies of Transport Infrastructure, Wuhan 430040, China)
Abstract: In the installation of superstructure of high-piled wharf, the traditional floating lifting process has

problems such as poor adaptability to harsh sea conditions and low level of equipment intelligence. Relying on the
berth 3 project of Dafeng Port Phase Il General Wharf in Yancheng Port, Jiangsu Province, the rapid installation
technology for superstructure of high-piled wharf based on intelligent installation platform has been developed. The
application results show that the installation platform has high wave resistance in open sea areas, and has the
functions of quickly installing prefabricated longitudinal and transverse beams, berthing components, prefabricated

panels, and assisting cast-in-place pile caps. The automation level of component installation is improved, with a

plane accuracy of +1 cm, the installation efficiency is improved by 42% on average, the number of operators is

reduced by 58%, and the full-coverage and streaming installation of prefabricated components is realised. This
technology promotes the superstructure installation of high-piled wharf to industrialisation, intelligence, green and

low-carbon progress, and the application effect is remarkable.

Keywords: rapid installation of superstructure; intelligent installation platform; high-piled wharf; open sea

area; construction quality
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Tab.1 Main technical parameters

R IERHER T RAL BHL O BHLE BHL B SEHUE, RE REYRHAL BV HL/
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80 26 0.6 48 63.5 60 340 18 0~9 3.2 0~9 0~9
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Fig.2 Intelligent erection platform
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Tab.2 Comparison of technical and economic parameters

it H g e SR E

PUATRAES)

TGS 1 m BUT 186 KNSR RS 5 7 30

B S TIRAES ML B R T is 8] 2 m, 5 KU, SIS

ShE X HTE HPARSE b B KA S 3

& o KRR e S /NI g 4 B 2 AL
SR PR R | 4 A %ﬁft%é{?gg;?;;fg%;ﬁiiﬁ@@g
TR WA E i R, M A R 12 ik TR A, R Al A By 5 A
o AT 2 1T B BT 8 7 39 DL 2R R B, A T I
e AL A T, AP 7 R/ RV 2 P T AT 10 Md, 2 0L TR I
Wiz A T A5 Y, 5 1 om ST ) 1 om, WZLH 5 SR
o e G B 7 2, P B B Bt B3 R T 3h e T L
FHIERER s LRI S Tt
WREE | RN E ), Wb SRR BLE AL, A TR b B T 70%




$ 58 B, F, ATHERETEOHAEME NIRRT ER R - 161 -
1) XEHEEEN M, B&mPuRel, g 213-220.

“DUEZR” MR RUE, RBCFRINER R,
2) IfEEE, H&RRARUMAFNGE
BAASTTARA B n] 4 i 9 5 A 228, Al i
J7, BB R Rt TR MRz iy 2T A

b RO, @wiEEZ,

3) BAREAEERE S, BOE AR BENIE R GE F
Moshpedfe | EQAER, A PFF I B AERG , X
TNGAGRTEIE B OB R, >R 25 53 X0 e TOKS
JEATHER

4) ZREAURIMR, RHATHL 3R 3h 77 U S
IHREHR ], BRORPETE AT

5 45iF

1) BRERBT- G B AL g0 i 2R 55 1 N 1
SR, TEMREEJTED, PITERMIZE . 2 m W EAEET
YRk, fEMLE I, 738 MG By, 227
GNP R RER MEIE 2L B B & 2 A R A
S b ARSE M L REHE H

2) BRI T R AL, s R R
RIFERSPL RS sh iR, FEH) iz @\mea
PR Bl JF HAE et 0k ot
hIETH N AR, BEAREE, TR 1R ke ﬂ
RETF 2% F,

3) WEdE RGO A R BN R R L R T
IR S T PR | PR T R 1 2 2
s, R TE LR B B B b PEE E] 1 em, Bl
RIREFEHITEZ R,

4) BRI B AR AT AE WA T R,
— e m B SR, SO Sk B
TENEITIRE; RS, R AL
JER RS RIE R, IR 5 1 G5

S

(1] BeZHE, fefs, 2R, & 5P a2 L@ g bk 4 i
(ASHDOD) Jiti TG HH AR [J]. Kz LR, 2018 (3):
213-220.
TENG A G, XIONG T, PENG S, et al. Key technologies
applied in the expanded construction of ASHDOD Port

Project [J]. Port & waterway engineering, 2018(3):

(2]

[3]

[4]

[5]

[6]

[8]

(9]

BERIE, TEHL TLbk, 45, JF M8 iV A 45 K LNG
93k 0 R A B DG B IR R[], KB TR, 2023 (7):
42-47.

XUE T H, DONG M, SHEN C, et al. Key issues in
planning and layout of large liquefied natural gas
terminals in open island and reef waters [J]. Port &
waterway engineering, 2023 (7): 42-47.

WA, M a . kRS Sk 45 M BTt 43 T[]
JKig, 2023(6): 107-109.

XU X D, YANG Y S. Structural design analysis of high
pile girder wharf [J].
2023(6): 107-109.
SR, s, SUE, 45 D RBLERALIE TP & 2
TR Z MK 8 0 TR 5 3 A R S AT (],
FETRE, 2022, 40(3): 40-51.

ZHANG Z B, LU H, YUAN G B, et al. Analysis of the

CERIT

Pearl River water transport,

hydrodynamic interaction characteristics and dynamic
responses of multi vessels during lifting of the pile stabilizing
construction platform of offshore wind turbine[J]. The ocean
engineering, 2022, 40(3): 40-51.
FECHE, BN, S8/0hse, . AT T IR T

FEvE B AR T]. A0 TR, 2023, 45(S1): 25-31.
CULW T, LU P, GUO X L, et al. Technology for Ro-Ro
installation of offshore substation topside by jack-up
platform [J]. Ship engineering, 2023, 45(S1): 25-31.
OSPINA C E, SIRCAR J, KUMAR V K. Container wharf with
an innovative precast deck in a high seismicity area[C]//
Ports 2016. American Society of Civil Engineers, Reston:
ASCE, 2016: 607-616.

M, PN, BRATAE. SRRSO LM A ].

JKiz T, 2019(S1): 9-11, 110.
WANG X K, SUN G F, ZHANG X W. Application of new
construction technology for high pile wharf [J]. Port &
waterway engineering, 2019(S1): 9-11, 110.
SR, ATHR, PRELAS, 55 S B Sk AR AR LA K B
BEFH[T]. A TS L, 2023, 43(7) : 100-104.
SHI S Z, HE C, LIN H X, et al. Development and
application of beam and slab erector for piled wharfs[J].
China harbour engineering, 2023, 43(7): 100-104.
B, SKSESE, TR VLRI IR A R R AR AE [ T].
/Kig THE, 2014(8): 33-40.
GONG Y L, ZHANG L L, FAN F. On distribution



- 162 -

K E L A2

2025 %

[10]

[11]

[12]

characteristics of wave climate in Jiangsu sea[J]. Port &
waterway engineering, 2014(8): 33-40.
XA A TR Sk T B AR BB 1. 258 5 HI[T].
HEKIZ, 2024(3): 115-117.
ZHAO D D. Research and application of new technology
for prefabricated beam erection of high pile wharf [J].
China water transport, 2024(3): 115-117.
PRI JBRIEORTE A Sh AR AR S B R[] K
iz T.#,2020(10): 155-159.
GENG W N. Application of sensing technology in automatic
container terminal[J]. Port & waterway engineering,
2020(10): 155-159.
XUMG, Jal JEEAE, XI5 . 2 T 2 g ATk T Sk 4 1 = 2 22
BT LI, /KB TRE, 2023(5): 147-152.

[13]

[14]

LIU P, ZHOU H Y, LIU X X. Installation process for
slot-type beams of prefabricated high-piled wharf [J].
Port & waterway engineering, 2023 (5): 147-152.
2ok . RIDUARR AR M 7 BE B H AR )], K
15 T2, 2020(7): 223-226.
LI Y F. Launching and transportation technology of large
caisson assisted by crane ship with large lifting force[J].
Port & waterway engineering, 2020(7): 223-226.
TEZEYE, WRAE . W D BRHR O S A R AT SR T )]
KB TR, 2024(7): 51-55.
LIANG J B, CHEN R. Research and application of port
carbon emission accounting system[J]. Port & waterway
engineering, 2024(7): 51-55.

(AL A4F)

292,299,299, 999,299,999.239,999.939,939.939,099.939,299.939,299.939,299.939,239. 999,299, 939.239,999.939,239.939,299.939,299.939,299.939,299.939,239. 999,239,939, 239,999.939,939.939,039.939

(8% 110 ®)

(91

[10]

B RACH
BB R]

Chongging Jiaotong  University.

PN N AN Y3 e o S 1 B1EE =
H R RS R A, 2021.
Research  on  the
mathematical model of the waterway regulation project in
the upper reaches of the Yangtze River from Fuling to
Fengdu[ R]. Chongging: Chongging Jiaotong University, 2021.
RIS, SAVL. =0 X S ME A AN B K )
FARAIE ST [J]. H PR AC R 2 2 4 (A AR B i),
2012, 31(4): 877-880.
ZHANG P, HU J. Study on the navigable hydraulic
parameter of 3000-ton ships at the rapids of Three Gorges

Reservoir area [J]. Journal of Chongqing Jiaotong

[11]

[12]

University (natural science), 2012, 31(4): 877-880.
VEJGHE, . SOMETE MK T 5805 10 & LR IA [T,
7Kiz T2, 2010(11): 103-106.

XU G X, ZENG F. Reasonable expression of hydraulic
parameters of rapids abating [J]. Port & waterway
engineering, 2010(11): 103-106.

FOF, AR, R SCUT. RIT BN M IR T
Z([J]. /Kiza TH2, 2024(3): 126-132.

GUO Q, TUO Y J, ZHANG W J. Regulation schemes of
Guanyinbei beach in upper reaches of the Yangize
River[J].
126-132.

Port & waterway engineering, 2024 (3):

(AX%H  ZH)

R32,299,239,299,299.239.939.939.939,939,939,939,939,999,999.939.999.999.999.939.939.939.939,239,939,939,939,939,939,939.099.999.999.999.999.939.939.239.939,939,939,939,939,939,099.939.999

(EBF 115 R)

[8]

[9]

IR, VP, JH SR, A5, =K i S R I T8 W 1
T 345 A8 Ak B X i 3B 2% 4R 19 % []. K 8 TR,
2011(12):117-122.
QU G, XU H, TANG W J, et al. Morphology variation of
different sections in Jingjiang river and its impact on
Jingjiang channel condition after TGR operation[J]. Port
& waterway engineering, 2011(12): 117-122.
VLV, 28 SUR, FNIEAE, 45 =i T AR 2 /K5 I L0 I3
B R AR B XRHUUIE (2 [ )], B FH 3R TR R
24,2010, 18(1): 1-10.

[10]

JIANG L, LI Y T, SUN Z H, et al. Channel evolution of
Jingjiang Reach and its influences on waterway after
impoundment of the Three Gorges project[J]. Journal of
basic science and engineering, 2010, 18 (1): 1-10.
SRIBELT, TELTSE. — e T AR £ B b IV 3] 3 35 45
HBARHLI]. ARKIT, 2009, 40(22): 9-10, 29, 94.
ZHANG X H, WANG H Y. Evolution trend and treatment
of upper Jingjiang River after the completion of the Three
Gorges project [J]. Yangtze River, 2009, 40 (22): 9-10,
29, 94.
(A4 L)



