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Abstract : Motion response of floating structures is of great concern in marine engineering. Nonlinearity is an inherent
property  of  any  floating  bodies  subjected  to  irregular  waves.  These  floating  structures  are  continuously  subjected  to
environmental loadings from wave, current, wind etc. This can result in undesirable motions of the vessel which may challenge
the operability. For a floating body to remain in its position, it should be able to induce a restoring force when displaced.
Mooring  is  provided  to  enable  this  restoring  force.  This  paper  discuss  the  hydrodynamic  performance  and  motion
characteristics of an 8 point spread mooring system applied to a pipe laying barge operating in the West African sea. The
modelling of the barge is done using a computer aided-design (CAD) software RHINOCEROS. Irregular waves are generated
using a suitable wave spectrum. Both frequency domain and time domain analysis is done. Numerical simulations based on
potential theory are carried out to find the responses and hydrodynamic performance of the barge in both free floating as well
as moored conditions. Initially, potential flow frequency domain analysis is done to obtain the Response Amplitude Operator
(RAO) which gives an idea about the structural motion in free floating state. RAOs for different wave headings are analyzed. In
the following step, a time domain analysis is carried out to obtain the responses of the structure in the moored condition. In
this study, wave induced motions are only taken into consideration. Wind and current loads are ruled out and shall be included
in future studies.  For the current  study,  5000 seconds simulation is  taken.  The results  represent  wave-induced motion
responses, mooring line tensions and identifies critical mooring lines.
Keywords : irregular wave, moored barge, time domain analysis, numerical simulation
Conference Title : ICCOE 2016 : International Conference on Coastal and Ocean Engineering
Conference Location : Zurich, Switzerland
Conference Dates : January 12-13, 2016

World Academy of Science, Engineering and Technology
International Journal of Marine and Environmental Sciences

Vol:10, No:01, 2016

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ar

in
e 

an
d 

En
vi

ro
nm

en
ta

l S
ci

en
ce

s 
Vo

l:1
0,

 N
o:

01
, 2

01
6 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/4
20

63
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 10(01) 2016 1

https://publications.waset.org/abstracts/42063.pdf

