IARFERFHLE No.432/1-16, pp.203~211, 1991.7

0 s 2k 2 5 T HEB ORFEICOWT

$
i
i
W

WRES CREIAHEBTHE, BEEETCRECEOVLETESRET L LKHS. &
DO &S nHBESHIPHME S Whbh2EZPHTHRIWA2DTIIZVANEEX,
BB NE PEE SEORE,» SBEANY MVEEEL, SEICHT S P ED
FEECERELVABICREVIEERRLU L. ThidET3 N ok BESOFE
ERBL, BEBRISOBRICE > TRV LETHLRELES.

Keywords : vertical motion, earthquake motion, source spectrum, Q-value

1. s

BEYORBESIIENE LT “KEH Kzohd
EHIZHBD 5N T VA, B NIEED LR S TAREE
TR ERHEORSBEECHRENEAEZERT HHA DL
HBH, —RITIE “ETE EExo0n. ZOLDIR
FranBEmi g OBEICHATE 2EEE LD
», —h, BEBICBOWCENINEEZBA S “LFE”
OBREELEOHONTVDE, & x1E, 1979F04 ¥~
VTS L - ETEHMBO Y <E< O g iRE b
TV, L7TGOLETHEEHEL TVBEY. 1984 FEOER
EFEEHHME IR ETENC LY 50cm FEDRD 2m
PEERATZ ZEDNBEZINTHAYY, F 12, FEFEOD
¥ 7Ty AIHE (1989 F0a~v 7)) — 5 #hE)
THEBREL TAPRAX CEPREINTNEY, &
AN, IhH5DRNLETEEE UEB CIlihOE
WEIZHATERBR COMBHIC L 2BEHORHEILE
NFEREL 2otz RERHBEWEZE X2 WRE
DOMEREENS LTI LU TERB IR DD, I2E
TTEWEN G- IZOPFRAZEANS <, H4HICTHET
BNENH B, ZOWETIE, BOLETEILRE SRS
THRREAHEL, ZhE2iHiis 2 —HEERL, BHl
R AW TR S EOBAEERE L 2.

2. WV ETEHORR EFHEH

—fic, BEISICE T 3thEEE 2 ORERLIIEIZO
BE P EICE20E, @OEHZ S BIZ &2 XEHH,
@ -5 (EEE - BIFEEE) Tk bEEHRICT
HIENTED. LAY, 1 D0MEBHTIDEY 2
HEE AR T A 2 SIERICE L V. BER<
DRESE BN 5 BN TES W BB (INEEED

*E£B L BRKERETHER
(F105 X2 1-2-3 v —/37 X SHH)

b, TRIPELEZLRT LI EIBEEAER N, Fh
WRREBETOZ < B B L TH HEBIT B ) A
ROMEEITHE LT L5, BRERRICVEEHIEE
NTWBLTHAEETRIEIZI W E P - 1201, ko
WE LY ORE,S RO FEERICEI N, GEHIEE
NEEHETHENWEBZOLNTOW LD TEENTH S
. —F, BERIENMBRELZBZ 3 L5 28O ET
BB OBEEP BRI - THELZOTE LA E
Ezxl. FOBHEIROEBVTHS. Figl DEHIC
ERBEDOER IS »OREBHEEIC L - THERM A TIZ
IFE ERmEL 2o, HEOHENI P EAS EFARTHE
L, SEyKFHFATERETS. b USKHPLERRK
TENEEZEX 2BV ETE8PE TS5 ETHIE, K
FELEZF»rFNL LI T Y, Z<OBEDEI, R
OOWEERILOTRBVIES S . 1z, BEHT
BOBRATZEVIREIINWL D0 HB0I, BERED
BEHORICENINEE ##2 5 ETE8HOLES 15 L»
BOZEHBBEHD1DTH 5. FEHFLUETHROET
B UhiE, 20RERAIUAT I EBEIEENT
5. BTHRRBESIT, PHEISELRE LVER
RS PEBT 5L HERO12THS. ZDEHQ
HHcky, B ETHORRE P EHEIEICET 2
CEEE e R & R b,

BMEILEDR O LT & I W T id Trifunac and
Brady®, PP - BEET, NBHP2EITXVELCHEAN
bh, BULFMRAPEZL5hTVS, F2TFEbLN
R EAESTEEHE FRE LR TH - /2.
Uo7, MBI SEICEZ ETE8A2EEST B
EVZRB. LPL, 2ITKHELHIELTVBDIIRES
BIREIES OO TH VAR (PEIZES)
LTEHThy, chr<ws/=Fai— FLPEREMTED
B & U TREBRINICEE S 2 o 3T cly. FEHIF
b 5HEE LT, Fig2 iRy & ICEESHILD

]

203



BENMEE LML 5 ETHRH OB SVWT RE

receiver path source
. vertical
receiver -
=
ANZ\\ ANZ\\N /
e
motion
source

Fig.1 Schematic picture of ray paths and oscillational
directions for directly propagating P- and S-
waves.
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Fig.2 Relation of generation, propagation, and observation of

direct seismic waves. Dotted arrows indicate the analytic-
al scheme to predict vertical motion.
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Fig.3 Profile of ground structure at Shibaura, Tokyo. The
closed circles indicate levels where accelerometers were
installed.
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Table1 Underground structure beneath eastern Tokyo.
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Fig.4 Acceleration record (M;5.3) in which direct P- and S-waves are destinguishable.
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Fig.7 Vertical geometry of ray paths from sources to the site.

Numbers at the ends of lines indicate id. of earthquakes in
Table 2. Paths drawn by broken lines show the earth-
quakes whose waveforms are out of focus to distinguish S-
wave duratjons.
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Fig.8 Comparison of Fourier spectra of P- and S-wave
components with their attenuation asymptotes.
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Fig.9 Relation between the attenuation value £ and S-wave
travel times.
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Fig.12 Difference of seismic wave generations due to a focal mechanism. Two examples,
that is, slip deformation which is a general mechanism for an earthquake, and
dilative deformation such as a muclear explosion are shown.
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SUBJECT ON INTENSE VERTICAL COMPONENT OF EARTHQUAKE
GROUND MOTION EXCEEDING THE GRAVITY ACCELERATION

Yoshihiko AKAO

Estimation of a vertical component of a strong ground motion is one of the most im-
portant problems for the current seismic resistance design. Particularly, it is a serious
problem whether such a strong ground motion that throws a small object like a stone
into the air is dangerless to important structures. The motion is occasionally reported
in a source region above a ruptre fault, but rarely recorded. The author supposed the
motion is caused by a direct P-wave, because P-wave motions, which is hard to be re-
corded by a strong motion seismograph, dominate in a vertical direction compared to
S-wave motions. A procedure to evaluate an essential part of the vertical component is
developed under the seismological consideration. The author applied the procedure to

underground records to ensure this idea.
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