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Analysis on motions characteristics of Floaters using

two—dimensional Boundary Element Method.
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Abstract : Current, standards light buoys as maritime traffic safety facilities have 10 different types of buoys and the smallest size
of those is 4.4m. Therefore, making for easy replacement and repair parts for the type of small light buoys is proposed.
Meanwhile, position reliability of floaters by external forces in the environment fall and stability examination should be
considered for prohibiting accidents as loss. In this paper, a new light buoy is analyzed on Encounter Frequency types using

commercial program and fluid forces is simulated on cross—sectional shape of the float using two-dimensional Boundary
Element Method(BEM).
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@ Outline ® General Objective

@ General objetive @ The objective of this project is the development of a boundary element

s o ’ " . ’ formulation for the analysis of Small Floater consisted of two-dimensional

@ Hydrodymamic response — Analysis on motions form of Small Floater, figid, composiies maving on fee sirtis.

@ Analysis methodology — Problems to Modeling using maxsuf,
cormmercial programs. @ The submerged no-top structure will be modeled by the boundary

o i ) ) o element method considering the presence of shear stresses in planes that
@ Boundary element analysis of buoys of two-dimensional rigid. are normal to the surface of the plates (formulation of Reissner-Mindlin).
@ Boundary integral formulation for access of numerical analysis of two-
dimensional rigid buoys. @ In order to model the response, a boundary element formulation for two-
) dimensional rigid will be used neglecting the presence of shear stresses in
@ Conclusions planes that are normal to the surface of the restricted free surface
(formulation of Kochin-Funetion) and considering a two-dimential
parameter boundary element formulation.
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® Modeling and Analysis on motions of
Buoys using commercial programs

= Only BUOY BODY and WEIGHT BALANCE was modeled. Deciding Tower have a
wvery small influence on value by calculation. = Modeling is needed more detail.

f-Breadth Plan and Sheer Plan of buoys are needed to modeling more detail

® The 2D potential problem

@ BEM can be applied where any potential problem is governed by a
differential equation that satisfies the Laplace equation.
In this case the 2D form.

@ A potential problem can be mapped from higher to lower
dimension using Green's second idenuty,

@ Shown how to deal with the case of the singularity point.

@ Derived the boundary integral equation (BIE)

® Modeling and Analysis on motions of
Buoys using commercial programs

Main Data Sign

Designed buoys Modoled buoys
Weight of buoys Wikg) 213.44 pres
Waeight of sinker Walton) 0.80
Draft dim) 0.4 0.4
Position of buoyancy KB(m} 018 0.188
Position of center KG(m) 047 HIELT etved

calculating (017}
Compare main data between designed buoys and modeled buoys
= Half-Breadih Plan and Sheer Plan of Buoys are needed to modeling more detail.
= Bs capable of convergsnce KB data. considering designad buoys data.

s  There' 5 an error gbout 30kg on sum of weight of buoys and sinker between designed
buoys and madesied buoys.

isplacement, KBlkg) data is the mest important, so should be adjusted as possible.

® Numerical Implementation

1. Set of boundary value of two-dimensional floaters.
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® Advantages of BEM

1) Reduction of problem dimension by 1

Less data preparation time. Easier to change the applied mesh. Useful for problems
that require re-meshing.

2) High Accuracy

Stresses are accurate as there are no approximations imposed on the salution in interior
doman points, Suitable for modeling problems of rapgidly changing stresses,

3) Less computer time and storage

For the same level of accuracy as other methods BEM uses less number of nodes and
elements.

4) Filter out unwanted information.

Internal points of the domain are optional. Focus on particular internal region.
Furthér reduces computer time.

® Numerical Implementation

2. Application problems with integral equation of two-dimensional
boundary value,

Incident Wave as moving of floaters is flowing.

B o y)eiet

iw
It's the same as ~ g = ¢~ % K =w?/g

(p[): Rr_.

Plx,vit) = R[dblxyle!]

L] V’q;} =0 fory =0 Each condition as Incident Wave

L] Laplace Equation
[F} Conditions of free surface
[B] Conditions of sea floor

gy = i
[F] o—y~+K¢| =0 ony =0

[B] ¢y =0 as y— oo
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@ Numerical Implementation

3. Change of Green Functions of free surface and calculation of value.

G(xy; & n) = %log% +Gr(x—&y+n)

= ¢~ cos kx
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Change to Green Functions
using complex integral.

@ Numerical Implementation
6. Equations of motions of two-dimensional floaters.

Disturbance Amplitude of Buoys on G, center of Buoys, is flowing :
Xy =X§ 4 668, Xz = X4, X3 =x§
b5 = by + Lody

Force on a Fluid on G, center of a Buay, is flowing
FY = Ty XF + TpX§ + (Tya+6 Ty )XS
F§ = Toi XY + ToaX§ + (Tog 86 T20)X§

F§ = (T3 HeeTiOXE + (T +6Ti)XE
+ {(Taa+aTiz) + €6 (T +E6 Ty XS

® Numerical Implementation

4, Numerical Analysis on integral equation of two-dimensional floaters.

0 > S
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® Numerical Implementation
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Amplitude of Wave Exciting Force in Sway Mode

® Numerical Implementation
5. Calculation on force of fluid of two-dimensional floaters.

Diboundary integral) is expressed using foregoing nilocal coordinate system)

d R
Do = J;“ m[h—‘g]}_]_ 2l"c'(xnl = Ew}rm + Il)}dS(E- nj,

Diboundary integral) could be changed to 5 by change in Laplace.

R
smn = I {]Ug R - 2F(;(xm — EJ Ym + H)}dS(E, ")
Sh 1

P(x,y;t) = Ra[{pD(x,¥) + pR(x,y) + ps(x, y)Je'!]|

pO(xy) = -pgEao(xy) Ps(xy) = Pp(Xz +3xX:) PR(GY) = -piw X, iwXd (xy)

® Conclusions

@ A boundary element method formulation for the analysis of
@ A nwo-dimensional parameter formulation based on, was presented.

@ Results obtained for submerged no-top structure with two-dimensional
rigid are similar with those reported in the literature. but more research
work is needed in order to obtain accurate SIGs.

@ Results shows good agreement with those reported in the literature. More
research work must be done to improve the three parameter formulation
proposed in this work to model the responses.
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