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Having defined the mathematical descripcion the

1 INTRCDUCTION
solution shows high forces in the spud-pelie as is

In ecoastal engineering and offshore industry use preseanted in Flgure 3, (Wichers and ¥an Drismelen,
is ofren made of nmoored barges and vessels. In 1983}, In order to reduce the loads in the spud
ordez o design the system taking inte account the mathematical model can be 2asily modified for
soth strengoh and workabllity aspects, the motisns alternacive spud-moorings.
and mooring forces have o be known when the sys— An alternative system can be applied by using the
tem 1s exposed to a wave, wind and current envi-~ spud-pole active in sway/vaw/roll direction, bug
ronmenc. Dependent on the mooring lav—out hut Lne acn—active in surge/piteh dirsetisn {uncoupled)
dependenc of the question vhether the mooring sys— and adding an auxiliary construction provided wirh
tem has either linear or non—linear characceris— & spring/damper system as is shown in Figure 2.
tice, three types of mooring can be distinguished, The resulting mooring forces and cutter head mo—
viz.: tions are shewn in Figure 3.
L. 8tiff moored scructures ({for instance, spud 3 SOFT MOORED STRUCTURES
pole-moored dredges) ’ :
2. Sofr multi-noine moored  structures {jetey- 3.1 High and Low Freguency Motions
moored vessels, spread moored vessels)
3. Soft single~point moored structures (Set-moored For multi-point and single-point moored vessels
vessals) the natural frequencies of the mozions nf the vege
s$el In the herizontal plane zre far below the wave
in cazliculacing the behavicur of the structiure and frequency range.
the mooring forces in eperartional and storm condi- For such systems not the first order wave farcos
tions and folliowing the abovementioned sequence of but the second order wave drifr forces will domi-
mooring ty¥pas, thea corresponding marhemacical nate the motion behaviour {Pinkster, 198G).
models will be more and more complicated. The motion response will be dominared by the low
rescnance frequancies. At the resenance frequency
a4 conasequence of the nature the motion amplitudes will mainly be determined by

the excitatien force and the damping force.
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For T is :sed by thae
d s Tuane) of vessel in
u the wave field and {is interpreted as the derivaw=
s tive of the wave drifr forcas o the ilow frequency
t velocity.
Applying the quadratic zransfer function of the
Z wave drifc damping to the irregular waves the
resulzing damping can give a dominan: conZribucion
2 Yo the total damping {Wichers, 1985).
For a stiff moored strucrurs rhe aatural freguen— 3.2.2 Viscous damping
cies are in the vanga of the wave frequencies and
J-dimensionzl linear wave diffraccion theery can Due o rthe low frequency motians of the vesszel in
be applied ro compute the hydrodynamic lnpur data the horizontal plane viscous fliuid resistance will
for che equatione of morticn. {Van Oortmerssen, be encountered by the vessal, The low frequency
18763, (viscous) fluid rescrion forcas may be describad
i For the dercar

by ron—iinear eguarion
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4 MULTI-FPOINT AND SINGLE-POINT MGORING 5 CONCLISTONS
4,1 Multi~Point Meoring Dependent on the type of mooring distinction ean

be made I{n the mathematical model Eo he applied.
For a {non-linear) spread moovad 200 kTDW tanker s By means of mathematical models alternacive moor-
mathematical model In the frequency domain hasg ing systems can be easily evaluated. For systems
been developed te decermine by approximation the with a dominant low frequency moflion much acten—

most probable maximum displacement of the coupled tion has to be paid te the low frequency damping.

low frequercy small amplitude motions in the

hovizontal plane, while the effect of the high 6  REFERENCES
frequency moticns on the mooring forces will be
treated separately as is indicated in Figure 4. CORTMERSSEN, G. VAN (1976). The motions of a

moored ship in waves. NSMB Publicarion No., 510.

4,2 Single-Point Mooring
WICHERS, J.E.W. and DRIMMELEN, J.N. VAN {1%83). On

In wind and current only a fanker moored by means the forces on the cutter head and spud of a euttar
ef a bow hawser can perform large amplitude low suction dredger operating in waves. Proceedings of
frequency motions in the horizontal plane as 1g WODCON . Singapore, April 19-22. e
presented in Figure 5. —
Due To the large amplitudes the wotfons and moor- PINKSTER, J.A. (1980). Low freguenzy sacond srder
ing forces are strongly dominated by nom-lineari- wave ewciting forece on floating structures. NSMB
ties in both aercdynamics, hydrodynamics and moor- Publication He. 650.
ing system. Moreover, large variations in neading
strongly affect the wave loading on the vessel. WICHERS, J.E.W. (1986). Prograss in computer simu—
The complete description of the mathematical model lations of 3SPM wmosred wvessels. OTC saser 3175,
in terms of all aspects involved is presented. Housfon.
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Fig. 2 Cucter suction dredger with conventional
and alternative spud-mooring
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