A 305 55 2 1 Ksh 1% RE #RE Vol.30,No.2
20154 3 H CHINESE JOURNAL OF HYDRODYNAMICS Mar.,2015

DOI 10.16076/j.cnki.cjhd.2015.02.009

, 200240, Email:sjtuwjh@gmail.com

OpenFOAM CFD —naoe-FOAM-SJITU

naoe-FOAM-SJTU
U661.1 A

Dynamic coupling analysis of the mooring system and
floating pier in the South China Sea

WANG Jian-hua, WAN De-cheng

(State Key Laboratory of Ocean Engineering, School of Naval Architecture, Ocean and Civil Engineering,
Shanghai Jiao Tong University, Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration,
Shanghai 200240, China)

Abstract: Because of the limitation of the underwater terrain in the South China Sea, low-cost floating piers could be
employed as berth for shipping vessels. In this paper, a CFD solver for naval architecture and ocean engineering named
naoe-FOAM-SJTU, which is based and developed on open source platform OpenFOAM, is applied to numerically simulate the

motion response of a moored floating pier in regular incident waves. Mooring lines are calculated by the dynamic method, which

* : 2014-07-25(2014-11-03 )
: (51379125, 51490675, 11432009, 51411130131) (973
,2013CB036103) (T2014099) (2013022)
(1988 ), ,

: , Email: dewan@sjtu.edu.cn

Received: July 25,2014 (Revised November 3, 2014)

Project supported by foundations: Supported by the National Natural Science Foundation of China (51379125, 51490675,
11432009, 51411130131), the Major State Basic Research Development Plan of China (973 Program,
2013CB036103), Chang Jiang Scholars Program(T2014099) and Program for Professor of Special Appointment
(Eastern Scholar) at Shanghai Institutions of Higher Learning (2013022)

Biography: WANG Jian-hua (1988-), Male, Ph. D. Candidate.

Corresponding author: WAN De-cheng, Email: dcwan@sjtu.edu.cn



181

is based on the Lumped Mass Method. Time histories of the pier motions and tension forces exerted by the mooring system are

presented and analyzed. Results are also compared to those calculated by the static method. Finally the conclusion are drawn that

dynamic analysis of the mooring system is essential for the coupling analysis in ocean engineering.
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Fig.2 Schematic diagram of force analysis using LMM method
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Table 1. Main parameters of floating pier
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Fig.7 Schematic diagram of a single mooring line
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Table 2. Main parameters of mooring lines
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Fig.11 Tension time histories of mooring line #2 and #4

10

15 1 1 1 1 1 1 1 1 1 J

0 10 20 30 40 50 60 70 80 90 100
tl's
(c) Hwizzh
10
Fig.10 Time histories of platform motions by different methods

8
x(¢) =3sin(0.628 x ¢t)



185

33

1 2 4
44

#2

IS
X
=
=)
%
1

N
X
flay
<
T

I AT
L0
XX
S <

X
&
X
X
>
A
L]

)
X
=
<
T

_1x10° 1 1 1 1 1 1 1 1 1 ]

10 20 30 40 50 60 70 80 90 100
t/s

12 X
Fig.12 Mooring forces in x axis of floating pier
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