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2. On Seismic Sea Waves caused by Deformations
of the Sea Bottom. Second Report.
(Abstract)

Py B By Ryutro TAgAHASI,
Earthquake Research Institute,

In a previous paper,the writer has treated the seismic ssa waves which
would be generated. when a circular portion, 2z in diameter, of the bottom
of a-sea having a uniform depth H, has depressed by a uniform velocity 7
in a time-interval 7. In the present paper, the depression was assumed
to have azimuthal and radial variations proportional to r" ¢3s nfl, other
factors being the same with those in the previous calculation. The shapes
of the deformation of the sea bottom are shown in Fig. 1 in the text, ce.,
n=1 gives an mchnatmpal n=2a saddle-shaped and n=3 a trlpod shapad -
.deformation.

The dzpressicn ¢ of the sea surface at a distance r frcm the cen re of
" the defcrmed area 's glven by the expression
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q(t) +—Cos nfe(t)— g(t—-T)j R when >7,

:--;7- c:snf &) » ' when 0<¢T'.

similérly with the former results. The function el(t) for different cases is
as. \folloxvs When H<a, that is, when the sea is very shallow ¢ mpared.
with the radius of the defmmed area,

PLUES]
_f(t) =A;'cos nw ’dw[—— b ds

‘ . _ N _.j‘, 2 7 R i
where ¢=+/gH, 2= J (—f—;—) +.52—-28<~%)COS o, and the integration ought

‘ . ; ‘
to be executed over the area s<1, .Q<—c—, The double integral can be

deformed after some calculations, to expressions as shown in (10) and(11)
in the text, then the evaluation is easily done by mechanical quadrature.
The values of &, thus obtained for the cases n=1 ani n=2, are given

. v t . B
in Tables Tand I, against pE,—;—« up to 4.0 and ‘Z'E—Z— up to 6.0, In Figs.
3and 4'are shown £ (thin line) ,aganisr p and , and ¢ (thick line), or
the {vave form in the directio*r =0, for the case T=%Ta. The samsz ¢

is again glven in Fig 5 and 6to show its varxatlon agamsf the time and
¢ distanc2 at a glance. « : .

It can be seen from these fig res that the sea waves whica begin with
flood start from an- upheaved area, and thoss which begin with ebb
ongmate from the oepressed origin. Both wave trains are similar in shape
but are just opposite in sign. In the dlrectlon of nodal line of the sea
bottom deformation, there is propagated no s2a wave. The total number
of crests’and valleys of the wave trzin at some distance from the origin
'is n-+2. The more complicated is the deformation of the s2a bottom, the
more complicated ave the emitted waves. '

When r<a, we have

1/p&(t) Ixn(@), 9—-2'-—-p

The function Kn, which is the function of & alone is given by the expres-
sions (19) and (21) in the text. It can easily be seen that the waves at
distances are "propagated with the constant velocity ¢ and inva iable -
wave-form, but with wave height decreasing like 1/,/7, A
When Hpa, that is, when the sea -is very deep compared with the
radius of the deformed area, we have for ¢ the expression

L @ o sinrt ( - )

- feo_ singt B n

o S®= :n+1 o l/-rrpg fo /amn g S\ 2y Jam
‘ . Co—-—'ly 1= /4, 02:—-'!/3:, ........ N . .
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“which show directly that ‘5 for the ,’cases\n=1, Qevevennn is nothing but &.

obtained previously for the casz n=0, multiplied by respective coefficients.

-In the previous paper, we have studied completely the case n=0 for.

different depths of the sea and for all distances; we need not here calculate

newly ths cases n=1, 2, +-+++- .« but can obtain immediately the following
‘results : ‘ ’ : o
R <n+'1)pn 5(t)._-( @ ) 2 Sin(?’ot—- 7 00)
LC, "\ 209721701t/ 4/sinh 2z, ’

for the middle part of a wave train, that is, for waves having
medium group velccities; '

‘1 .
=0, 46336 N/ e (~3~ —7”—)7;
zpght \ 4 o

for the point »= /gHt

By ~/ 1) eem=se

for t-e part n=ar the front of the wave train;

1 a _gHt’ S gt
» —‘/—2— e — e 42 i1 ar
for the rear part of t e wave train, or for the deep sea.
1 at . ome? 2
_.‘/_2_ /r(H”+?“‘)3/ I Sin (4(H"+7' 3

c =1

3 A 1
—--77:-—-3 = =
,9)) B= tan 7.
for the very deep sea
‘Notations are the same with those us2d in the prevmus paper. .
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