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2. A Study on the Overturning of a Rectangular Column.
»By Ryshei Ikecamt and Fuyuhiko KisHINOUYE,
Earthqﬁake Research Institute.

The authors stuﬁied rocking motions of a rectangular column, due to S.
H.M. of the ground which may be regarded as violent shocks of earth-
quake, after the method that had been -carried out by Messrs. Kimura and
lida, . | S

1. It is difficult to. find a -g'neral solution of the equ.tion of rocking
motion (1), so we transformed it in the expression (2) and solved:by mecha-
nical integration. . -

II. We assumed that the body is 90 cm high and 30 cm W1de, and took
05 0.2, 1.0s'c as the periods of the ground motions, and as the amplitudes.
51—8 0, 40cm, horizontally ¢,=3.2, —3.2, 1.6, —1.6cm vertlcally. These per-
iods appear most frequently on seismograms, and the maximum acceleration
calculated from the above periods and amplitudes may not be far different
from that of the.earthquake. »

The results are cescribed as follows :
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1. When the period of the n}otion is large, the magnitude of amplitude
determines the direction of the oyerturning: (Fig. 2), but when the
period is short, ths direc'jon of overturning is determined by the di--
rection of the first ground motion, indep;ndeﬁ%‘of .th2 amplitude, (Fig.

3). .
. 2. In the case of |e|<|e,|. ‘the direction. of the overturning will be
always the s me, indebenient of amplitude and period, (Fig. 4).
3. From the exprassion of time-lag, (3), we dsduce thzt thz body .is
neither ovérturned nor rocked, when gtaha/p!(e, tana-+e ) >1.
Fig. 5 shows the relation betweén amglitude and period in this case.
i HI. 'In the case of Ogasima Eirthq-ake, May 1, 1939, at Nagane, Hutto
" Village, the direction of the overturning of grave-st nes were comple'cely'
v ‘depend upon the value of b/h, where & is the height of a grave~st0ne and b
~ is the width of it.

Moreov.r,the dir.ction of (;verturning pointed nearly to the epicentre,
(Fig. 6). From this fact, (it can be assumed that these overturning were
occurred by vibrations, due to Rayleigh-waves, with long pericd and large
amdlitude. Thereforz taking 2, 12, 48 cm as the amplitudes and 0.5, 27:/5 4n/5
sec as the pericd, we studi-d the aspccts of the overturning and we got re-
sults shown m Fig.7. In these cases, it is shown that the grave-stones were
not overturned by the first declination.. But if we took into consideration,
side-slip of the grave-stone whean it declines, the-overturning in the direction
of the large angular deflection will be explained. ,

In accordance with the physical meaning of the expression (3), it is nece~(
ssary that ep®>249 gal at 8/hA=043,:p*>154 gal at 0.19, and if <0, ep*>
735 gal at 0.43, ep*>226 gal at 0.19, ‘




