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Seiches in a conical lake of large semi-vertical angle
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(Received 28 .Ilare" /9 ,;9)

AB.-;TRAC'r. Tht'lpr oblem of selc be-os clllet tons in I llk ~~ hav ing the Hh" I'(1uf IlOJidfi of revolut iou hn'l been
e()n~ilieml by 1.13mb (/): t ho particu la r case of 11 pereboloidal lek e.

Th i" peper doels wit h a right. oonice l Ieke uflafl(o semi -vert tca l &Ilglt" with and wit hou t a circula r cyli ndrteal
clla xia l Island. Tht' d i. fff'~lItial equatil>n of !lC i('ho-o~c i IIAtiI Jll"l. eapreced in the vector (l Inn iltsolved by " variatio na l
metbod, fir flt u-ed by Hidak. for seicbe-probtems. Pf'rild Nluatiollll barn been obtained for those modes o f vtbra
t ion, im'lIh 'ing nudal diemeters a nd noda l C'iITlf·jO . TIll' reeult e obt ained Ior a laks with a C'f'Dt m l i"land ere
ap plied tn Leke Toya, J apan .

2. The seiche-equatlon in polar term
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TIIO seiche oscillat ions in a rigl1t conical
luke with a circular cy lindrical coa xia l islan d
have also been 6xm;, inC'.<!.
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Let ~ denote t he elevat ion of the free
surface of a ,..ko above the undisturbed level
at 8 point (x. y) where th o ax es of x anti yaro
taken horizontal. Let It he the depth at (x . !f).
Then we- have, for the equation of' vortionl
displucement in a lake oscillating freely

1fthe origin is ta ken on th e water surface,
eq uation (I) expro..."",1 ill pla ne pol..r co
ordin ates becomes-«

I. Introduction

Any large mass of wa ter contained in 11
ha !'\in: na tural or art ificial. flaRa few mod es of
oscillation call ed 'seiches', in which the ent ire
body of water pnrticipates ass a whole. The
periods of such osc illa t ions are predominantly
governed by the configuration mid dimen
sions of the basin of t ilt' water mass.

Tho use of polar co-ord ina tes in solving the
di fferential equation of seiche-motion ill t he
pc fur form, widens t he field of seiche-prob
lems. ellahlinJ.; us to deal wit h a larger variety
of I..kes, Lakes. with th e sha pe of solids of
revolut ion form 3 specia l cluss which can be
treated by ti le U:-\6 uf pola r co-ordinates.
Lamb (l 9:~ J) ha~ considered 011 (> such case.
whore t he law of variat ion of depth with
distunce from the axis is of a parabolic form.

Tho present paper deals with a right
conica l lake of large semi -vert ical anglo, in
which t he dep th at any point is a linear
func tion of t he dista nce from the ax is. The
d ifferenti al equation of seiches. for such a
lake J la~ been put int o the vector form and
solved by Ritz's method , embodying the
principles of Variational Calculus. first em
ployeel for seiche problems h)" Hideka (19311)
and su bsequent ly generalised hy Syono
(1938). The solution gives tile per iods of t he
seiche oscillations when there are d ifferent
combinations of noda l circles and nodal
diameters.




















