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ON THE OBSERVATIONS OF COMPONENTS OF THE TILT
AND THE STRAIN ON THE SEISMIC WAVE

By Izuo Ozawa

Synopsis

It shows azimuthal patterns of amplitudes of components of tilt and strain of some phases
in the seismic wave.

Ratios of dynamical magnifications of components of the tlt and the strain versus chat of
the displacement which are observed by means of the tiltmeter and strainscismometer for the
plain seismic wave are obtained as follows, ratio (tilt/displacement) is glT/2m¢, and ratio (strain
|displacement) is g{T'D/2xch; (these notations are shown in this main subject).

The observations of those oscillational components of the tilts and strains are performed on
several earthquakes.
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Table 1. Azimuthal Pattern of Displacement Components of Phases of Seismic Wave.
Observing Component
Phase
x y z W, m, n
P Uup hand wp upl + wen
SH - VsH _— Vs
SV Usy - wsy usyl + wan
Love - oL - vum
Rayleigh ug — we ugl + wpn
Table 2. Azimuthal Pattern of Inclination Components of Phases of Seismic Wave.
Observing Component
Phase
z ¥y 2 (5, m, n
Bwe Swp
P [ibadk —— —
ox o !
SH — — — —
au’SV awSV
sv —_— —_— —_ -
o O !
Love —_ — — -
Rayleigh %"— — — ag: m
Table 3. Azimuthal Pattern of Extension Components of Phases of Seismic Wave.
Observing Component
Phase
z y z (1, m, n)
P Aup - Swp l'2+ awP n+ aur awr)nl
Ox oz
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SH % mn+ B Im
Ousy _ Swsy allsv y2 all’sv 2 (altsv ast
SV e 52 PA—n*+\—7+ Ee nl
Love - - — Z"; Im
. auk awn alln
— __._.12
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STRAIN TILT

Fig. 1. Azimuthal pattern of amplitudes of each phase of the ground tilt and strain on
the seismic plain wave. Solid lines are positive, and dotted lines are negative.
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Fig. 2. Schematic construction of a tiltmeter with mechanical amplifier which has few
influence of an irrotational displacement on the ground. C shows a center of
the gravity of the balance.
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Fig. 3. Schematic construction of a strain seismograph which has few influence of an
irrotational displacement on the ground.
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Fig. 4. Relation of an observiag relative displacement vs. a permanent displacement
which does not accompany with a permanent strain on the ground.
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P V=1cm/sec 721F, 100 BRI LIcET 2 & HEH N OVFHMEIT |tg— 1] = 2 X10%ec TH-
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T o Tbe CHODEHBOHBREEIZIVTNSG 0.3 L0 7TEEETH B0 72, TOMTHEIR,
BAREDFSEEFIN TR NRT V¥ + VELOEBERE LISV ERE. S38°W o E S52°E
B OBHZEEE 2em/hr. IT9ELDIED e UTFIROTAMBEHTH 5 VI HEFLE TR L
WEHOFERT

Photo. 1-A (31979412 128178% (LT b EARZER) 0o e 7 REOME, RHE:2°4N,
79°.0W, M=7.8~8.1 OTIETH 30 AL b 3V TIRERIEEIZ 1277, HIBEGROFLAIZ 4577
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Photo. 1-A  Records of components of S 52° E-tilt, S 38°W-tilt, S 38°°W-extension and
vertical extension at old Osakayama tunnel on the earthquake in Dec. 12,
1979.
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Photo. 1-B. Records ot extensional components of S52°E, E and N at old Osakayama
tunnel on the earthquake in Dec. 12, 1979.
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Photo. 2. Records of components of S 52°E-tilt and S 58° W-tilt at old Osakayama
tunnel on the earthquake in Sep. 30, 1979,
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and S 38°W-extension at old Osakayama
tunnel on the earthquake in Feb. 4, 1975

Photo. 3. Records of components of vertical-extention

FEBe 4:20:36,1975.
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Photo. 5. Records of the component of N 38°E-tilt by the water-tube tiltmeter at old
Osakayama tunnel on the Great Aleutian Earthquake in Feb. 4, 1965.
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