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Abstract

T his study deals with the ,Iy namir l"harach'risl;n; tiC plat,'S S11 1 1l1l'''~I ..1 ill wau-r

using an alytical and exper imental ml1ll1)(ls. Till' 1'111 II'S r'nusids-n..l I1 0l\"" two kiud» lOr

boun dar y conditions, one wit h rl ;ullpl~ l. rr. 't~·da lllp(..I·rn,,·(('F<:F) s11ppnrts, a u"I !I.'r

with simple-frce. simp lc-frcc(SFSf ) suppo rts. TIll'Y 'Ire sub rllC'rg l..1 in \\',II,"T il l ,lilr"T'

ent de pths.

For the exper imental study, modnln-sting of 1Ill' 1\\'0 plill'·S is t"MTit.. l 011(, in air

and in wate r. T he effect of the depth of SI,bl lw rgt 'll c'l! of li re pla tt· is illVl'Sl iRillt-,I. Till'

simply supported conditio n was sim \llalcd by using a notched I>I,ll c will. " d;uIlIH·,1

e nd and the finite element so[lwan.' AIJAQ CS is IlSl'(ll u . Ic lt'rlll illl' l h l ~ .Iill...n.~ iulls .. f

t he notch. The approp riateness of t ile tested plates as IIMllld~ of thl: ( ~F( ~F 1111,1 SFS)o'

plates is verified. The added mass factor. whir h is 1ISf":d hI eccounr fo r tl... , I"n"'i~"'"

ill ndural frequencies , and the Inerease ill !nOflal <lalllping ratios fu r t!w \lih ratill~

plates submerged in water have been evaluated for t1\l~ lint live moe!C"!. Tile ,·If..<:l .. [

th e plat e boun da ry cond it ions 011 rhe vibration of p l iltl~ ill water illa lso iIlV'!>ILiWllI. 1.

In t he ana lytical st udy, a thin plate 1I111lcrg" illg a flexu ral hCllIlill1; vihra Liu lI ill i'

bod y of homogeneous, inecmpre eib lc .'01111 invisrid f1 uie!whose 1II0t iol1 is irrotntionul,

is considered. Th e govern ing e quation for t he surfa ce displacement of the plall!·lIlli,J

sys te m is derived. In the crforl to so lve the vt:!ocity pctcutiel , the g(!IlI:ral lill' ~i!.ti~.I ·,J

fluid free surface bou ndary condition is ap plied . T ill! relationship be t ween t ile luJdl:d

mass an d t he depth of su bmergenc e abOVI! and belowt he plate is flli tablislulfl.

Th e ana lyti cal solut ion is app lied to th e CFC F and SFS" plates submerged in



w illl'l, and llw experimental ilnd analytical studies on the added mass due to the

Jlwst:nn' of nuld a re compared. T he maximum difference betwee n the measured ami

th e predic ted ad<..k'<! mass Factors is found to be within 1,916%,
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