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OBSERVATIONS OF THE VERTICAL STRAINS OF THE
EARTH TIDE IN THE TUNNEL

By Izuo Ozawa

Synopsis

Observations of the vertical strains of the earth tide have been performed with three
kinds of the vertical extensions in the former Osakayama railway tunnel since 1952.

These extensometers have been set in the well, on the vertical radius and on the side
wall in the tunnel respectively.

The tidal analyses have been practiced for the data of the three kinds of extensometers.

It studied the relations between the tidal components and the numbers of the days of the
analysed periods.

1t studied the effects of the tunnel to the tidal extensions on the vertical chords and the
depth of the well in the tunnel
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Fig. 1 Composition of the original stresses. Fig. 2 Structure of the well con-

tainning the extensometer.
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Table 1 Observed Tidal Constants of Vertical Extensions.

Symbeol of | Length of | Epoch of | Period M;-tide O;-tide
of Sensitivity
Instrument | Base Line | Analysis | Analysis| Amplitude| Phase] Amplitude| Phase
Vi 4.0m  [°52:12: 25 | 1month | 2.24x10°8/mm |0. 44 x 108 215°
4 4 B3: 3:12(1 » |2.22 G 0.63 ~ | 201
” y B4: 3:12 |1 » | 2.22 7 0.64 ~ | 193 [0.61x10-8/232
7 ” 54:10: 7|1 » |18 7y 0.74 7 | 174
” 9 54:11: 5|1 » |1.8 7y 0.84 » | 192
Vs 4.5 '60: 1: 13 »~ |0.490 4 2.815 #~ | 229.11.240 » |240.0
Vs 6.0 '64: 8:1211 » |0.562 ” 0.510 »~ | 198.30.757 #» |202.6
y ” 64: 9:16 (1 4~ |0.562 7 0.525 ~ | 198.4[0.582 » |219.2

C DEEIFHER TR Vs O My ORSBEBICRKENVEERL TS, 2O EREBBBOFT TR
EEERNICEEE LTS,

4. BRECHTEIER

FAECDISIBHERINCH LT 7 — ) = BIRHPHEEREDNTN S, ZCTHREOENELTVS Vi i
HUT7 =) BB EARSEERTOERE U, 7, SRMOBHTEEROI R LTT —
Y TERTEATIE o7 £F, 1HEB360° &Ll &, 1R EOMAMRESH28.2°5 530. 2° = TORI DO B4
0.02°DR 7 » FITHFELT, TNENOFHOFIEERD T, Fig.4,8 TR L. ZORMICIE Ky, Sy,
M., N; REDEAMEENT VS, AREC EEAMES. 24° 2 515. 24° DRENCDNTRDT Fig.4,b
WRlice CORTIR Ki, P, My, O BEDREBKEL HOobNTNE. ThdOHERORIEDL,
13 (S:+Kp)/M3=0.87, (K(+P;)/Mp=0.46, 0;/My=0.37 &7 5TH b, HBED So/M;=0.47 (max
(S;+K3) /Mp=0.59), 0/1M,=0.42, K,/M,;=0.59 (max (K,;+P;)/M;=0.78) RT3 & (S +Ke)/
M, BPERICKED. ZDEEDIFRMOE L 132160 TH - 120

BRI ORI HZ DRAORIBEAEEELS L LRBRDOT EH AP B,

VW, BIFLX D LT3R5



82 EARRHETER 5265 B-1 (/E58. 4)

6- 6- -
L= 4 - -
-, . ’ - ok -
..h.'-._,r-,
-""..-“'.. ) sy o R . N ) ’ .-:' ".._."".
0- c ) | 0~ L | ’ | .-
S? , MIZ \ N2 , KlIPl . Ml \ . ol . , Ql' ,
120 124 128hr 240 250 260 270 hr
Fig.4 (a) Fig.4 (b)

Fig. 4, a, b Relations between amplitudes and their periods on the observation of the
vertical extension V3.
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Fig. 5 Relations between amplitudes and phases, and their numbers of the days of
the analysed periods. a: M2, b: S2, c: K1, d: O1 and e: N2 tides.
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