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MODAL PESPONSES OF FLEXIBLE UNSYMMETRIC PRISMARTIC BODIES IN
STILL WATER

R.E.D. BISHOP, C. CONCEICAO+ AND W.G. FRICE
DEPT. OF MECH. ENG., UNIVERSITY COLLEGE LONDOW

Consider a prismatic beem, such as a ship's hull, which is syrmetric, port
end stervoerd. Let C be the centroid of ths eroes section end et this point
erect 2 right handed set of mxez C'x'y'z' such thet C'x'2’ is the plane of
syr-atry.  The produst of erew In the crnss secticn is zero, so that

ylz'éds = 0.
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If tais symmetric structure is loaded sywmstrically, the centre of mess C
maves away from C'. The latter point remeins fived in the structure since
no more structure is edded - only weight. pose the point T now lies at
(C,=') in the fraze of axes C'y'z'. The new rrodues of inertis I, with
roctect to Lhe new centre of ma
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sizting ©f the bean. Girce C' is identifies

y appaars thet the point § is best located

ed at C',

Since mil the systens of axes, erected et €, C' and (if needed) S, are
parallel to one ancther in a symmetric beem there is no difficulty in relating
the shesr fcrce, bending mement or twisting morent to distortions [1-3]
defined by reference to these systems of exes. Whether the symmetric ship is
in ballest or fully lcaded, the analysis p*E"lously used in structural
dynamies investipzticss [J-Q] reczins unaffecied because the systems of exes
slways rersin parellel to ore mncther.

wran it beccmes necessary to consider
ic kodies. T4 then becomes necessary to esk whet
, for instance. CTonsiier now a homogeneous beam
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Use of these latter exss sirplifies the equetisns of nition since I =0.

the bean is uniferz, aletortions may be described by referejce "o o

exes. Pui the product of srea about parsllel mxes through © 0 is now

s and this lesds to difflculty in defiring the censtitutive eguations
ehezr force, tanding a s twisting moment to <h2 distertious.
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£ince the shear centre £ iz concerned with th :uctn"a‘ p*ovarties its
position is defined with respest %o €', Thus wa
shear force which is pevallel %o the axis Cy pessi unﬁ 8 may not

iie 2w e priucipel exis of erea,

Trese idees may be adopted when the distortiens of a flexiltle, uns
icmetic body flomting in still
ise in severel ways:

7i) The dry hu'l hos pery asd starbosrd symmeiry hut
Tiuid sctions are met ur by an unsyrmetrieal und
the siir ic heelea ttesdy wind ferees.
(ii) Tite underwster hull shave is s
ﬂfr1:etr1c, part end starboer
carrier cr & r0ll on T2ll off shin.
{ifi) Zoth the dry sir ve ard the unierwcter "pull" r
port end sterboard; this is the case of 2 "Baltir
device, for instan:ze.

sTretric
11 water ere considered. Lack ¢f symmotrr mnp

The effects on the hydrofrnmamic ccefficients of lark ¢f symmeiry in the

unéerweter hull sheps have Teern iiscussed elszevhere [L] end seo the erphasis in
thie paper is mainly on lack c” gtructural symmetry. Courled ejuations of
potion s=~ developed by reference to the generel right hanizd exes Cxyz. This
invwolves wefining coupled disteriions along the axes Cy, C- exi atout the exis
Cx, thcse elong Cy, €2 not being necesserily herizontal ani vertical as is
rormesly th: cese with a symmetricel section. Mogel techniques are used to
solve thece equations. Orthogorelity relaticnships ere derived znd the
celculaticon of naiurcl Tresvercies is discussed. The znalyeis is extendcd to
the ctructure — fluid interastion problem, e Erief disgussion of which in
ineivi=d.
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