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Underground Structure and Ground Motions of Osaka Basin

= A
Tomotaka IWATA

From the 1995 Hyogoken-nanbu (Kobe) earthquake, which was a typical inland earthquake occurred just
under huge-populated urhan area, we learned that hoth of source and basin structure models, especially basin
edge structure, are very important for predicting strong ground motions. After this large disaster, hasin edge
structure in Kobe area were explored by dense reflection survey lines. 1 will summarize the modeling of the
Osaka basin structure and through the estimation of strong ground motions of the Kobe earthquake by
source and basin-edge structure models, several problems on modeling underground structures for strong

motion prediction.
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MODEL SIZE

Length x Width x Depth:
58.0km x 13.6km x 23.0km
Grid size :
Grid points: 2990 x 68 x 115
Max. Frequency of

0.2 km

the synthetic velocity : 1.0 Hz

Table 1 Parameters of underground

VELOCITY STRUCTURE

structure [Kagawa et al. (1993) |.

Vp  Vs(kn/s) Qp=Qs depthCkm)
Sedimentary basin 1.6 0.8 80
First rock layer 5.5 3.2 300 4.9
Second Rock layer 6.0 3.46 400 17.8
Halfspace 6.7 3.87 500

Table 2 Parameters for simulation
[Pitarka et al. (1996h) ].
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Fig. 1 Surface geological map of Osaka basin [Soc. of Soil Eng. (1987)].
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Fig. 2 Reflection depth profile along Nakanoshima line, central part of Osaka city
[Yoshikawa et al.(1987)].
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Fig. 3 Reflection depth profile along Osaka hay [Twasaki et al. (1994) ] .

Fig. 4 Basement depth model under Osaka basin [Kagawa et al. (1993) ].
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Fig. 5 Reflection survey lines and horehole surveys in Kobe area.
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Fig. 8 Observation station configuration of linear EW array in Eastern part of Osaka
basin, simulated and observed seismograms from a deep earthquake, and
assumed basin model [Hatayama et al. (1995)].
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Fig. 10 Given basement structure model, source model, and simulated maximum velocity
distribution in Kobe area.
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Fig. 11 Map of area of seismic intensity 7 area (Koketsu, 1996) and mainshock record
stations. Observed records (Thick line) and simulations (Thin line) are pased up.
Numbers of right hand side indicate maximum velocity of the trace.
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CHARACTERISTCS OF GROUND VIBRATION IN THE OSAKA PLAIN
ESTIMATED FROM OBSERVATION OF MICROTREMORS

EHIAFRK EEME
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Kunio WAKAMATSU ~~ Sumio SAWADA
Michihiro OHORI  Kojiro IRIKURA

Microtemors observation cover a wide area in the Osaka Plains was carried out by the committee of Osaka Prefecture
and Osaka City to obtain the fundamental materials for the prediction of earethquake strong ground motion. It was recognized
that the shape of spectral ratio between vertical and horizontal components of microtremors(H/V spectrum) shows a good
correspondance to the surface geological features and the peaks of H/V spectrum reflects the dynamic characterisitics of surface
ground and deep underground structure. The H/V spectrum was in harmony with the amplification characteristics of ground
estimated from the earthquake observation records and the zoning map in Osaka Plains for the characteristics of ground

vibration during earthquake was proposed. Furthermore, under some soil conditions, it was showed that it is possible to predict

the earthquake spectrum of other sites using the H/V spectrum of microtremors.
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THE HYOGO-KEN NANBU EARTHQUAKE
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STRONG GROUND MOTIONS IN THE SOURCE REGION OF

1996.10.30

Kazuki KOKETSU and Takashi FURUMURA

We here review studies on the fault geometry, rupture process and strong motion sim-
ulation of the 1995 Kobe (Hyogo-ken Nanbu) earthquake mentioning the datasets used
by them. A comprehensive fault model is derived to compromise the differences among
them. The slip distribution over it still keeps similar features to those of the previous
rupture process models, and the slips along the additional Ashiya fault may improve the
simulation of the heavily damaged zone. We also discuss the mechanism generating this
narrow damage zone. Regions of strong ground motion should have happened along
the basin-hill boundary on the basin side due to the guided directivity effect of the neigh-
boring faults, but it was detached from the boundary by the constructive interference of
horizontally and vertically traveling seismic waves.
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Earthquake ground motion observed around Osaka basin during 1995 Hyogo-ken
Nanbu, Japan, earthquake
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Shun'ichi Kataoka

In this paper, I describe the characteristics of the ground motion observed around Osaka basin during

1995 Hyogo-ken nanbu, Japan, earthquake. In Osaka city, peak accelerations are range from 60 to

300 cm/s. While peak velocities are ranged from 8 to 40 cm/s. The ration of PGA to PGV isa simple

index for long period content. Assessing form the ratio, observed records are rich for long period.
The maximum velocity response with 5 % damping are ranged from 50 to 100 cm/s. These quantities

are almost close to seismic design spectrum value. These long period ground motion is almost consists

of surface waves. The peak frequencies of the Fourier spectrum for the horizontal motion are close to

the Airy phase of the Love wave estimated from underground structure model. These surface waves

are generated at fault or boundary of deposit and rock.
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The characteristics of observed strong motion record,
evaluation from structural aspect

ML {E
Shin KOYAMA

During 1995 Hyogo-ken Nanbu earthquake, many strong motion records were observed not
only in Kobe area but also in Osaka area. This paper describes the characteristics of
earthquake ground motions that observed in Osaka area. At the beginning, pseudo response
spectra with 5% damping coefficient, using 18 records, were examined to evaluate the effect of
ground motion on structure. The spectral amplitude in 1 sec and 15 sec, almost attenuate
depend on distance from source. In the rather-long period range, 4 sec in this paper, the
spectral amplitude observed in central part of Osaka basin, except just above and near
Uemachi elevation, over 50cm/s. This value is comparable to that of observed at No.1 site, in
the near source region. According to investigation of acceleration response wave form with 4
sec natural period and 5% damping coefficient, maximum response amplitude was recorded at
later phase parts. As the rather-long period range ground motion relates to surface waves
generated in sedimental basin, it will be an important problem to evaluate adequate strong
motion In this period range for seismic design.
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SURFACE WAVES IN OSAKA PLAIN

5 #
Isao TORIUMI

Between 1957 and 1976 , the characteristics of surface waves by the blast
test in the laminated layer are studied experimentally and theoretically
[2]. In 1973 , we get a seismo record (Fig.1) which suggests us the fact
that similar surface waves are generated in plain by natural earthquake.

This surface wave induced at the border site of plain travels to inner area
of plain with velocity 600 m/s. We named this wave "atoyuré” (retarded wave)
which reaches about 20 sec late for main shock at the observation point.

Its predominant period is 1.0 ~1.5 sec. This wave is not favorable to the
long period structures.
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SIMULATION OF STRONG GROUND MOTIONS CAUSED BY THE 1995 HYOGO-KEN NANBU EARTHQUAKE

)l 8«
Takao KAGAWA

The 1995 Hyogo-ken Nanbu Earthquake arises heavy damage in Kobe City and northern
part of Osaka Prefecture. The heavily damaged regions do not locate in the epicenter

area of the earthquake, but at eastern off part from the fault edge.
considered to be caused by a fault rupture process.
to simulate a near fault strong ground motion.
City, heavy damage was concentrated in narrow belt zones.

recognized as basin edge effect.
motion.

This is
We have to take it into account
In the large hazard area in Kobe
This phenomenon is

[t might be considered to simulate a strong ground
In bay area, non-linear response of sediments gave a small amplification
or an attenuation of surface ground motion.

to make realistic strong motion predictions.
for the simulations of the 1995 Hyogo-ken Nanbu
phenomenon described above clear, are introduced.

We have to take this effect into account

Here in this paper, previous results
Earthquake, that make the
And further problems for a

strong ground motion prediction are mentioned.
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SIMULATION OF STRONG GROUND MOTION

DURING THE 1946 NANKAI

EARTHQUAKE

EILHE
Katsuhiro KAMAE

It is very important to predict strong ground motion in and around Osaka from great

earthquakes recurrently occurring along the Nankai trough. In this paper, a heterogeneous

faulting model with two strong asperities of high stress drop to fit the simulated spectrum to the
observed one by Hartzell and Heaton (1985) for the 1946 Nankai earthquake has been proposed.

The locations of two asperities are determined, referring the inversion result of geodetic and

tsunami data by Satake (1993). Strong ground motions have been simulated using this model at

many sites including Osaka city by using empirical Green’s function method and stochastical

simulation method. We find that for long period motion, the simulated displacement at SMT fits

well the observed, and that for short period motion, the simulated peak velocities show good

agreement with the Seismic Intensity distribution in wide region including near source. We also

obtained the interesting result that the synthetic ground motions in Osaka city show a long

duration of about 4~5 minuites with amplitude of 10~20 cm/sec.
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Scinario Earthquakes and Strong Ground Motions for Earthquake Disaster Prevention

in Osaka and the Adjacent Areas

ABER
Kojiro IRIKURA

The Hyogo-ken Nanbu earthquake showed the importance of predicting strong ground
motions from earthquakes on blind faults beneath metro politan areas. Even Larger
earthquakes may occur in the Osaka region where similar active faults exist.
Then, we attempted to simulate strong ground motions for hypothetical large
earthquakes on active faults are made in the Osaka metropolitan area and the
adjacent region. Four active faults are selected based on the investigation of
the active faults. We describe a model of ground motions generated by irregular
fault slips (asperity model) similar to those for the Hyogo-ken Nanbu earthquake
The simulation is made by a hybrid Green's function method, in which numerical
Green's functions are computed by the 3-D F.D.M. for low frequency range (< lsec)
and by the stochastic method for high frequency(> 1 sec). The near-source motions

synthesized for soil sites
a little more than 2, 000 gals
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STRONGMOTION OBSERVATION AND BUILDING RESPONSE
AT NORTH REGION OF OSAKA CITY IN THE 1995 HYOGOKEN-NANBU EARTHQUAKE

HE Bk
Teruo SEGAWA

It is noted in this paper that the soil deposit of Osaka plain has the dominant periods of
vibration of 0.3~1.0, 1.5~2.0, 3.0 and 5.0second. All these periods are due to body wave
propagation, while the periods of 2.0 and 3.0 second are attributed to surface wave emitted
from the outcropping bedrock into the soil layers of Osaka plain. This surface wave called
"ATOYURE" may cause some effects on the response of highrise buildinng.
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PER (RPOKVER, B/ 2 FGumbelsF i &
&) 2RDT, HEPFELT 5,

b AR IR E T HHRFERRDTOT— 5 DT Y
FOKEVHEICIE, T/ 2 FGumbels A L AFA
HEMHFERZREZD 2 RFHRELBERE &
LT, B2 EGumbeli3fi+2o (MR OBEHE) %
HFEL T %,
ZDEIHICLTRD b HEOFHLIRK 1004

DiEE VNV ER, BEREYIMSFENEL LI 2

WEOEBEERFEL LTWD, 4.1, 42103k

EE R ENREEDINSEFEIRT SOy b &

nTW3, #ME (K4.1) TIXEHLB20006E 0

BABOBEE LT, K (H42) TRIEZRMEMA

KOBE

AD.715-1995(010YEARS)

99.8 5000

2000
1000

500

200
I FY)

!

RETURN PERICGD (YEARS)

20

a6 8 10 12 14 16 18 20
BEDRGCK VELOGCITY (CM/S)
Fh A 2 HeAE o B BAFHE

0SAKA

(4.1

AD.715-1995(010YEARS)

.........

______________

N R 3

.......

RETURN PERIGD (YEARS)

...........................................................

..........................................................

4 6 é 16 1; 1; Ig \é 20
BEDROCK VELOCITY (CM/S)
K42 KBRS OEERHE

300%E T, LV 1 E2DFBLARVOERL L TEF
MENRTVD, HBERE IS C17.5cm/s, KERT
T70cnysTERE & 72 B %%, ZHICKBHA C OIS
*ELDHEZL613cm/sB L U45cms &2 Y, EH
MRLIZIZEAS 2 LAV ER D, WIERISIE, €3
AR MM HERBEHEAYS L URER
EHEASY0SY, BT RBHBNS Y E-
¥ ARE02E LEBARROLNBETH S,
4.2 TEWIRE OWEEEICETCRE

—7, QDIEWTEOME LIFEE cET < &EtH
WREOREL, TOBRBEEFBRTE~HIEED
RETHL -0, ANEHSORBRE b IIBEEK
Lo THOWFEOLNABREN Vo7,

X4 212 B} 5 B KR D HEIL 15964 D B FAR R
BThHH, NENOETEBETHL, COBRY
SCEROD FIETHE L TYERL L - B8R RE) (M=75,
H=20km) DK% K43 R T MEEB L UHE
DOBARIEIRIZ R 4 688cm/s2B & T9em/s TH %, i
EARY PEFASIRTY, B 1 LU Eog
1, REE0.05DFFEE T150cm/s % LA 5 &v
LAL ke o T b, BIRKTE OB 131000~
10000 ETH ), AHHIORBRE% L2
F—5—Tlih s, REEREREELERL-H
15, EW3AE, BB CEL RV L ERIET
DUENHS ),

BEEFEEBEYICRIZTHBEIREY, LD
BEDBHCRARIEENCRIZR S TVwERY
2, IhEZERTELIERNLFEORENEIN
5, REREFRBECHRREKERIHN A THE
75, BRSO EERIE BRI ERL L THY
A0, MEHEMELLTETWS LAENTE
Vo ETRBBICHSRTREBMRSVES L 25
BRUMOBERMEBTERSNLEGEEDO L XVOHE
b, BREYOREICE-TEbOTEELRET
H5b,

cr%sa BbEE IMEEHEE max.=688cm/s?

$~Mwmw%
-80 30 60sec.

cmi{(s) B EEEE max.=-79.0cm/s

‘34 ! 30 60sec.

4.3 HEEMBEOIEE B L CEEET

—107—



4.3 HEWBRTIELTIVA

K451k RERRHBENER IITO N BERE
ZIXT AEBATIOBITH D, [KBEIIXTL
THETIERNCENDRBETI CORELHET S
] Ofcxtd %1408 DREE ORIE DK%
(RO PRI KR &R CIRBEMRFL T D
TEREL| EWIRETH D, BYWHMEOREE
iz, BB LTHI2BEOHEBLHET
LREEEEEORENAT L —RTROFHEB K
EuTEHEEHEILERLTVS, A EDHEK
BOBEIREZBHLEb DO LT HRET LOERRE LT,
TU— AR LT L BERIIER S v 8— 2 £ Ol
AL BT RV F R & o THREOBE %
BRECIEREETH S,

2008
AW A
1500
"
S ' AN / Vo
E 1000j L\ I
b I.\ \\ \'4./ "\
2 ™ 1"
500 > D :)\ K kg~
I RpEEN
LS Gy
0 AP Shhrcly oo
Q.10 0.20 0.50 1.00 2.00 5.00
nEE PERIOD SEC
0 A
. [ LAAN
V D
2 J o
8 2\
g 100 :,/\l’
5\ A //
% /A YAl
7] 7 o
3 SEEE% cear i o AN memnaees 1
nﬂ.lU' 0.20 I . 0.50 1.00 2.00 P5.012)
x E PERIGD sec
i - N
125
100 ['/’
: /
50 D
Z F
pa y
25 V/_/'I - ‘:-\
kgr{—-—-"f/__f"'}r.’. """"
[} -y LN Ee T il
.10 0.20 0.50 1.00 2.00 5.00
= PERIOD SEC
—— GL-8.65 —-— GL-26.20 — — GL-43.60
——— GL-1400 ----- INCIDENT

4.4 EEHROLEA~RS bV

(BN

1 AfFs AF N
I h LG IE
L aigrw.,
2EIBATE 2 &
HTdnid, B
DAL R BEH B

4% &rbﬁb&

: I B oEREI
= ¢ BT & R AR

s —m— B gHL T

5, Lo
WA — BT D, a2 — OB YERICKE
£ E L TRIBREN D> THHF IRV,

4 BYOACEIBEKITER CREBEERL T2, 4L
Moot — iR+ s, 2 Lavda—sogtnl
EHCKEL L TRARHESD > TR L L%V,

5 HHBRPHMROBEIRS - TS, B A REOME
CEZTTHENEALRBEZERFL B Y, BERERD
LEBHETE 3.

6 WBREMEI > FURBELHEFL TV,

7 AR,

M45 BUBRFZEOEBRAELER

5. BbhiZ
KBRHAAGER D 5 3 CERE X h 72 BB D4
M7 AR, ThEEB B L CRERBEIC & 1) BEE
EN-EEEFERT 503~1.08, 1.5~2088B &
USORMTEICh b, T-EEEICHEEL CEBRIS N
7R BRI O%EEE (bwh) OEBERIZ20
BLU3OBMEICH B BRI EBREYOIHEIC
RKEREBEY52 5, BHREORARELRET 5
HAFE3EEBLEIRR22DbDEZEZ LN,
ETHHBES L CUHENERBBECER SN
Bk ER L RITARBEORERZEDOTER
RREATH b,

BE R

1) BiEEMh ; KRCER OB EEIFME, KERZHIER,
pp.17~22, 1984

) EHE - FHERAEM  EERERAER]
ZE4t, pp.13~14

3) KETX - SEMN  BREMEEE12 TRKE, o
o954, pp.50~52

4) B)IZER - IREE  BRITE X ZE L 2BE AN
7 P voHE, BEREBERZESRUBER, $28275,
pp.71~81, 1979

S ART7—*70F 27 BRMKEBKOH (HHER
RISV IES, pp6, 19958

WEIZ,

—108—



B






E2IEMEBmE S R T L

19954F Fe i 1R A SR SR T
3 & h - BRI

BEZES REEERES RN IRRS

I BRIy aht, 199546108 130 (&) ICBESMER— L
EBWTER SN, BMERE20ETHY, FILSUHKRE
B OARER). HASHE EEEAS . HFEE (BIK
2) | IKEAZ (R IHE) AHES L7

B, HREHINBERSEEOLIIEN (BEFTRARD
&) POEEHEIG ), 195ELERERBEE AT TO
WEEBHECH L T—E2ELALNTHY, KL ¥Ry
LA BERTEDR T NERAETES PIZT R LEEEN
frl kRS, 7. SIOEBBRE VKT A (1991
£)Cit, SEORELBFECHET L7 —< [HHTETOR
BLHEES] 2WMO b, FOLAERSALIEE
WhHBEEbIT, SRAOHETHRAT N ELLEH L TGRS
72s

RO, [REERDLE S B SELT5H
DEBRUA D o 720 B, BBFHE EHRALRENE
F) 1t [EWBF— 7 ICETSCHBTFM] CELTEEL,
FFENBOERICMAT, 3IHShEI NSV [HE: 8
EOEHIB] CRWME TV HEEBOL IS REDT S
FREALRAVHIBLEIATVD EEERRLA, BES
BOFAICE L CERESIC TN ANEOR SASETE Y
FMTEE Lo b, —EOHECHROEREI LI LIE
B o ENH D, BAICCAEEET 2NORTTEETHS Lib
7o BWEOREEMLERAEOTINCE L Tid, BEOK
BEOEENEMELE 7t BH, FOMBIL STV HEREE
IHhTENTHY, Sk, FHEOL ML FRAENLETHD
LMEALT,

ERIE (RAE) 1. [REMTOMER) LELT, £
DR W OREARE E M LTHRET AL LI, TR
AITHESNIABTEEEIFIE LTV ENIOWT R
Fro BEIOMERE LT, BEBERERT, BN O MERERE,
KEEIHT 5 ETHORBEEL B/ LA, o OEEHR
BEEOMARERREAISCRRTE S bOHE (., SEOHEN
23 ITHL SNLLD N HETR AN -7 L BT,
UL, SEOMES &0 L S IZEEHIBD RA TV ik
ARBETHDLE LI, 2b. ETHCE LTI, BRI
BEAL, BRI AROBEIEE E LRT AN T, ThE B
LSl E T A EBE Lo

Urepik B (RETEA) . [EBIEAS L URBEBRM
GITALN M THEOHE| LELT. HEABSHHTE
AN HEEE S L URE - BB O RE BE L T8RS
L7so MUAMEZRCBIL Tid. RATEICL B 228 L. TR

IRAHAE Vol 111, No.1386/ 19964 3 H %

24 MBS S > K7L

HABEEX2 1996.10.30

MZRENS GILLETH D LB~ REBUGRICHLT
. BEDRELHHB T2 H U LD DHEIBA K E W
Lo T, RERPERBABZSNTVHI LR ERBMT

REBNT — 5 4T ARV RLECHD LT, B
BEBEERIZOVTIE, 8 AICEMS N ESCHEZ/ b —F
DEFMBBROERY 5T, L)@ RENLEIND &

L7

HEAE GUSKERB KRR . [RER & s
CELT, FTHEEICS AR OB THEED
WREBE L7278, FEOBEEEBOA >~V s Y ERIIO
WTHRE L, FRICLBE, T2 FOBRIZ. RESH
. BFREIE DiBER, RE DL REROIEIETL. BICHE
WMBTKELE— Ay MERA D - 72 HETEDI L, B
HRELIOEFLTHBNE (HBTELI LB L,
ToRBERAEGD Y I 2L —Ya YERLENL. BAIEIR
A LAEEE LTERBRCRBEEOREEBIK & <
B LT 5 &b,

FHE (EBETE) i 995ERESFHRMEICSITLH
BOFRBEBHEZOFH] LELT, 2HETEON-HE
TL—BEG MEOBNFETY Ial— b LABRER
AFBEE ST, BENFFEOBEMIIOVTHRE L1, MR
L7Eeskid, H—F7 490 K EBTEEDEAIERN ORET
Hho HRELT, KELIMHEBERTIOITT LTk
BIWSENBATE L UBRBEDER AT TH ). SEHTE
BRI IR E kT, 5L, S OEOBITT
1. SRRSO R T ML RN K E CEE XD S
EICEETALENS D, T, BATICERSNAHEICEL
TIRASHRBRRIVLETHS EHRL,

BEMKEE, IHERE (BETEAS) 2L 250HE (15
HWELEEAETHEORENRS LB LT 2Fbh
Fro TF. BEMEG. BEVOHECHEBREYEOY
E. I MERHEROIESIIL R ETH A LB
%, WERBREOBEDT M ISE bR AIKEE - BI=E
NFEEXAOCHREORERHES 4 HE L EREBAL
7o SHEELT, JVHERBAEROLATVAZ E4RL, HED
DI - HEAKECHBLTWDEBALZ, $70,
BERERIC L AREVOREIIEHBED S IIGEIIRE (,
CHETHOBBIIEEL TS E L, 8612, BERED
BEBEEYBI L, BEHOBILEHHEDOFVRED 7
EHMEND LT, T7, BHEBETIMBAERICEE L
FEEAONDHERBOEBRENH -7 ELBAL,. I
BEME T, BHROEMOBRENERE LTERT<END L
N &kt

BIEHEE, FROBTIE., BEOREHEHTLARH
5] EELTSBOBEREND -7, BRI, KR (&
BRD) . [ETOHENNE (1923FERRBE) &l
T) CHEL, MENE L REEETHET EREE. BERHS
. SEEDHLZEOEHD»SHELBE L, MEHREIZOWT
3, RERER EAEVE Ld s, AEEHET I EESR
DREOBREELFAS, 20 LIEENLU L OBETH LR L

—109—



ket AH ), [EEEHTLEIRRRED 2EULE] &
Vo RBEICEMESH N L LT, T, BRHEEERTED
AT, —fEON. #E, FHEMOCHEEIEETHLLE
FIZHR L7

BZYISHE (EHTEAE) 3, HESODEORERS L
WEMES ] LEL, WEORBHASOBHAE FRhOHES
NAEBRTOBESESIZOVWTHRE L, REEHEHE
THEORBR S AR S W7o, EEVI ORI IZIZR
EENDEL, REHREIE LT, REB—SHTOHROB
B REMTONFHEBENBR % HEA L. BFIT-71H
BRSOBREERCPENERE L USEOBEEV OMETOM
BBNEREFRATIE., J0L) RRE LB TS BUER
SAE LB DI, MBI C100cm/s BEL EAWETH
HEHHAL.

NI GERER) . HEER I RER IS L RE-
2ESALTAOBELM/EHTOBES] LEL., BEOHED
BHZ LY 2— EBREOWFRBEREO—FrHREL 2o WTHhD
BEb, EREAIG T CGREVEES CREDSIIE
MREBEE5ATWAZ LIZEMOSRIEZVE L, $HOH
BETEENORBARST LBERE LT, ZHERRTE

NEELEEITR LI LEALL, - 3
ABEE (TEEx) 1, [/ -2y PHEOHELDH—

BUSELHES] tHEL, TRETOBEROMNEE T IS
L. kiz, TEio@d 2458 TH 2 KIRIED/ OV ZRKDHEH
BITHAED S DL HICHETEINIIOWTHE L,
el LT, EEEESHECIIERTANBE, /472
)y SHUIETIIBIRE P AE LEREEA L. KiRIED Y
ZRDBEIZT F AL -2 g v = RFALITAET AR
RIUUERT S Lak~7z,

HRMA (EEITHAY) 3. [HEEHNEICLTL2EE
BEED - ESERB 0% » L H—1993E IR R OBERS 5
EHEL, [9B8IZ3H 5 ESCHIRRDEDE] (2o Thah At
5. SRORMMIZTE R 2I1THUT % 52 VIR ERAFE LD
WEH O WTHRE LT, FOLMT, I 0E2 s OZBEN
OEBAIZDONWTR, HIBORE - REOER L FOBDH
RRENFEREIFETHILENHL LR L

IDHE, B EHEEBEFRIIA 0T BN, EHREIZH
T2 EMHY, 7. BRAKE, HBERICTRATINE
BIBICE L TR R EiFH % Lz, ElEY Sl
BEEND EWHEBMBELTRVEVLVDPBRELTWL ERER
s HEL, SRS LT, BEHIEZIR, TEHE0EY
Bol-LIZEIN, ST THERIBOI EH—FIZANONTWVL
ot l ENKELREBHTHY, 2L ERRKEBIIRD &
B ks, B (REER) . HEEHBOEE T
BWEMI R, TLHBRAROAONLEN oI EEEIT, £
OBEBEIZOVWTER L, I LT, BMFHREZER. HES
BENESTAIHETRELLEDT, HIBOT LV
Ihit, BB oReRHN IO PRI E LTRE (R
BATEEEN D B b Tz, 72, BIZERR, BEEGFOBA
DPOREL., HENBFTHIEIHEOL LD - BH
ELTBUFAZENTEDLE Lz, ERFIKRIL, BB IIHER

$RABBAE Vol. 111, No.1386/ 19965 3 H %y

PEELTCHEETHHNSVA, Z0L) BAICRKR =
Fa— FEEMTHHES LLIIBRIIDEONLEERL I,
SR LT, BIEFRE IR, HEOEE * /56 OF b
EEYRBEEEPRREINTV D, SRONED L) ICEEE
SENLTE C EWI RV LW EICRENH B Lk

KA, KA OFITIE R . T TRICERRYE
DEEZTHAITHE EEITE) &, SEOHRHFIHEFOH
WAL ZETLALT v 7L TR MIRS 2 PEEBEVEH
BL., COBREOHETIVWMAEID, EHBOHOER L&A
ol i, BRI L CISICIBRIE 2D o 7008, BEE
¥ (FHEDR) 3. BRILEEDS X AMBE LR, ¥ + T
oM EER L, SIS LT, FEHER, Ikt
MEIIEETCIIH LM, K- 7450 FOBHTIIMELS
LTS THIEREIIEDY I a2 a VATETWD ER
N, FEROMBEYE LTIE, FERME (L XK,
ERl ) OMENDY, SHOBETHDE L7, JIEE
i, R— 745 FORBOEFT LT - 7-&F. i Lot
ABROTARENEROER TR TIHEOHERIISH), 20
1OFEPCBITERIIH L TREBATHEI CERTHIILIED
T hEHRA L WET XY M LT, 7, FMETBITOREIE
WEEEAII 250, HOZEHIW L TEI DR Tlak (.
TARILBI AL ETH B Lih~r2, MEL T, BEET G, O
FTABS % eBRTVENOIIHBEREHEINALR TV L
D3N E BRI L, Szt L ¢, JIl#EELE, BRI T
bHBERIELZENTED, F/FE—- 7452 FOBK TR
B2l %DEMESZBHE, 0.5~1.5m ORI HFHEMABRT L
KED LB, 7, FHE G, BBOEVE I ATHERIKE
LASE RO THRBERYALNEVWIEbHLEMEL
720 BEB—ERIX, DT AKFEOFERBEHICERIEF LT
A EICHLT, ARMEBUKEIMBERHIISZAFEIZEALT
BEEL T EMNESGBRERETH S L7,

RiZ, BEBHOHEHRIIOWTEHRIRY . £ TRINBEGH
= (EBKE) ., BREEIZYIL—Y s T BEIZTTE
(, AO0O#BETER L THWAEY 1 $BEOMEIRED
MBI EMETAIVLENDLINTIE VAL EM L, Thil
LT, AHEE IR, SREHAOREERIZEHEL H ) —#KicC
VRV, BREOT AR FAOHAZXRLTAXIMbb
RECHFETSE, L LINEBHCFUT5OLEETH S
EEBL, BEMFEZ. JICOWTHEL, £ v —D 3
VHERILLAESEANHETIIRAY 1 -2 ERETHT AN
VT AN HEFSH o LB CELEHALL, £70. BIFHR
Bk, INETOBFR,SZI/ZENREW D BRI,
CIEBLTEAZBE L EIERL T/ L EZTnD BN
720 N, FERBEO LA THRE LAEZBERKRERIZO
WTHREL, BF EEULBBETICHLEOBKS T+
PEZBLIATEETHA LB~ SHIIEEL T, RAH
Zit, BIZHEREFOEAGTCHE) 2500 E BRI LT,
JIHEEE L, B Do TwRIiE, BEEMADEAP TIZHAAIZR
5 nAT, N E BB OBRATIIREIC LS LB il
NP, TRUIx LT, B =. IUSiEEE. ABEER, 40
NDHE*ZMAERREEOATERT LI LICEMLEL., &

—110—



EHECEFNREICL ABRORLTL2OTRHEVPERML
7oo SHIIH LT, MBS, EABHEIRLT S92
it 4 (Ray) DELPIVETHEH., SEHOBEILEDY A
AN HTL A DEMUARIL L 2w e, IhHOBRITIGE
BEHbEWIBERDRLHEI A D o775, HEOMETHES
Ll XA AN Zo

R, EHHEEOHEICME L FRIIBY. TTROICE
JNZERiE, ESHBENHEDNB AN G HER L NV OHEEILT
BETHLNEEB L, SHIZ LT, BRiEFE MEEL
KE) 1, BIERATVWAIEETHALW N AL L, BREFL
TWABRMOBRBER L HBE T L5 0ICRKEE 200 cm/s &>
IEILRERERLTLOLETI L. BERRENERFZ
PETEHE 2N LEGITAIETHEOVWOHBANTEL LR
Nz, RFHEZIE, SREROMEIND -7 & 512 EEEE &
LTHF2FRHEONEEMLz, S LT, B ESFE
i, BABICIEILET A S b o EXELRBEMEPEZIDNELE
STV EREL, THFDRELVAVIEIAGEFLENIE
B RATS LW A LW, BEREOBACIEFZE/
RHENEIENH D ERNI, BERE BAEXRE) 3. BER
ELTVWEDRBEANEEZRDO I LTHN, TOREIIE
LCit. ZASHOEETIBRITEPNLETH S LR~
=7, BRAKE, SHOL ) ZARBEYEELHEOET
BILHE DA A=V B EALR LD L HEEERETEIZM LT
BRIL, F7:00E L OMRERED, BEEDICEOHES W
Fodv T BETEDIBENIIERECH /-2 xR0 E
F, SOZEEEDEHIZLELZTWAENERERM L, Zhil
HUCOEBSIFIIR D 705 BEME (TEITEAYE)
X, BRETBEN0.2L L -BEXHBNL. SEOHEIL 54
BRI L LA bDON] 12DV TI vy %70 EIFD &
WS TH L LB,

B lT/ANRRES IS, HBRFERNICR L CE O ESRED
Bl oTWAEEME*EL. BESUIRRENELNAE
TREBITAEGEHITV 5 LR L7,

DEnEaitiantk, uRBi/ I E82RFOLEHEA (B
BAE) LY ERO&EN DY, £ RI 7 LT EFS
NRREICE L CIIBBRICET TS &b EREMVAL L
PEETHIHERN, VrRITLEHEE LT,

QI HEAZ /MR IEER TR

ML Vol 111, No. 1386,/ 19965 3 H 45

—111—






'ﬁﬁ*yw*b

512K 194633%2@%@0)/ I2b=v3 v (14:35~14:55)

frAUETy ' éﬂﬁi(ﬁkﬁ%ﬁ)
TP L7 N}

5.3 kﬁfﬁﬁéhéﬂﬂ%t%@ﬁﬁ(ﬁlSlS%)
bR i S T AR (GRUKEE AR

A b4 'Eﬁ{ﬁf@ﬁﬁ (15:35~15:55) -
6) Bais (15:55~16:50)
D WH B (bRREm/EESBE)
i #KE - Wi B CRRTLEEAE) s Ak
EA:&%*I%E)@%ME(thﬂ.P*_
B (MBAZ) - FEgR— (HKER LSRR
fegk 4 Wzt (BB TH) FARR R IRN R
®TH BES (BIRL,000[) & FELTED F9o0 0 @
ER——200% sCRAM) . o Lo T LA
SINR—£ 5,000, £E448,000/, 243,000 b 17
A EHRAE T, QLY Y HY Y 2k OR%. OFF
b R, OUEREESESYHRLTHLAATLAES
8 oty SEFHIESE IR, BMBEAOSR L O
G RREVWZLETOTCHTEREPBL T S, 8
i MRELAROTEIHRV &Y,
ﬁAﬁ——$%%ﬂ%$¥# g2

I

2 MEtEREHMERA RS e A
rﬁbu<#f5>®tw®4/zn4v ﬁﬂtu
fai] :
nﬁﬁ%@%@ﬁu-&ﬁ@*?ﬁt&ﬁ%@&ﬁﬁﬂﬁb%
BTV, —F., BIEEPRIFEL &0 F CBHICIEL
DEBASERE LTV D, 117z LTREZECREEICL > TED
£ RERYRBEILEL DD, T, BRETHA V24
unwuuﬁmﬁﬁﬁﬁugmxof$a«éwa_nﬁém
REDEERZBLTETH B, S
;ﬁu‘ﬁwzvaﬁzoﬁraﬁaoﬁﬁv ﬁﬁ&%ﬁ@
BSOS [0 E] ORBE & BIHEE S A ¥ 23
YR EFY, £ 1ATROADBEREEE, [FHLD
DAL BT DA ¥ 2184 T — B 2D 2o 7263
2852 AOMRE Tt EBED [heb] ORRLAZID%
MB [OLDE]| DRBE LB A ¥ AN VG RICEALE
e b] KSRD N2 b THERZ &> TVAZAD
ﬁm%ﬂxr AR BERAROF T D L il
ﬁ##L%J%Rb64/xn4¥ ﬁﬁt&ot#%%af
B SERLE L, :
<Iﬁ>ﬁ$ﬁﬁéﬁﬁﬁ‘&ﬁﬁﬁ$§ﬁé
AR——108318 (k) 13:30~17:00 '

S BEFRSRE

T0Y5 L4 (8 A% p.149B)

2R —- & H2,000M, & H43,000H, %41,000H
f@,wyaﬁ%m ki #m

WX (FrpIHE)

TR A

$SEVR-$2@?Eﬁﬁ#$ AH//fxﬁA
j&55EVR HE2@Y rRYVARBETHICHR ), W
G&ﬁh%ETb TP - B ATATIEDNTEL
bp&ﬁfébk@wi?o SERM SV RI G L2 EETH
%Uﬁfo&baf”$m<téwf‘”(:ﬂwhk:ﬁ
1<$f§>1§$&wx-rz~&m§EA HEY I b= a vE

100" ﬁ'lﬂ? v b 7=

A% - BEER BT ERS
BE——10A31H (AK) 13:00~17:00
SE—BESMEA— L
TO75 A ' ' .
1. BE®D VR 7,54 & - /IMg—BR (SONY) /2. REBHETET
Vo OEMAS - HEEFR - 28 (KAJIMA DESIGN) /3. 7T %
VMRS TADRE EBAF BEXRE) 4. YAV RF LIS
LAHREBMOHICY RBRE (P74 9)/
5 VRO RIEA LRHSHRE (YN
EA 70% (BEAGEME) - o T
2B —=H3,000”. &£ H%4,000M, 42,000
*Lﬁiﬁ—/\ﬁ%‘-if‘liFAXk'C LRI NG R

LE N L RS o TR MR CEREEEEY
muxﬁbr¢LﬂAf<n%w3ﬁﬁimzﬁgbo
Y Wi T IR & MR S
*i&ﬁﬂ]—loﬂua(ﬁ) ‘ir‘t—r‘% |f%~=‘"--.if-i S
F‘iAt‘—$i‘4§waﬁ$¥§% R A

BIAT7PIVFLRRITAL M DRI I L.
r#W9T747174//7tFM -
TORRERESE ] R e i
WEF 7 4 ADBRIZOWT, ﬁﬁmﬁﬁkWLLE/%zﬁ
¥, AEMoRBEEEEREBORER, 77U TF143 X MOH
BRE, SREERPERL LT, RO+ 71 2ADBERZ
P VBWBANS FF4TAT 1YY FOREIED HNT
Wh, RIS YRIYLTIE, /7 F)MNITVFT7 4 A,
FFVIY, HFFA AT 4 A K=t T4 R L LR
NHZZEHMOBRE L Y HITT, FLOBRIOER., BREER.
HHERE Ordb Y, FM@MbﬁAﬁkomr m%wﬁ
IR L T EAHRET .
<FHOHRINKHFAS BENHBILLEHEIEAS
<m§>5$77/ur4vm/xzbm@m%ﬁ# Ty
HE——I11A 8 B (&) 13: oo~17 00

B BERM ARV PR et
7aJ74h. I T
Lo EERH A Ay R (R AR )

2. B OF b EUoour it O IR P AR
HORC AL ES & ﬁ%®$ﬁ 'HARDRHE e
e L w;sz/7i(ﬁE@%k$)
_@ ﬂ774bi74xm$&ﬂt%oﬁ% Bl
IRt O REERM (BX¥a Y R)
@ 70—7va A7 4 REBIFBARSZADKE LB
CRE : R ’%ﬁLf(ﬁmEﬂ)
@ YA8—t T4 REKTY VT
- EBREH (7'7/(1'7* 7—1\77\:1/"1‘1115’ > M)

3. B B U D L

EE—100% o T :

eEng—sH': %ﬁmﬁéﬁsmmm AEﬂﬁomm $$
2 OOOP:] . : v . ) y

$&ﬁ——dﬁé$quAXkT %L%zﬁ%ﬁL @R
%, QL. OFE! O 'EEEE FHR
LTHLRAATEZSW, SRIGEUA DGO B

S LARARIHE, B OTEKE VA LT, BNE

Hed—HBRURHEER _&ﬂhh PREH - wE PR

RRAREE/ Vol . 111 No: 13947199649 A B



(FA). Ty =F 424N (4 KRV ATITI
BIAL I NR~F 4T T=FF2F 27— Jﬂﬂﬂ(¢@

RAVY¥35Ah (£VF) 3 Lo < P
BINESRE—A% © ¥30,000 & ¥10,000 SRR
BARFE—SMBHRIFEOH I, HMAHEALTICL D, FAX

ituﬂﬁf IAMABBRITBHLAAL LS
Loy, |
ﬁéﬂf—MA$ﬁE W - A

T%O:kﬁﬁ%ﬂfﬁ&bz
.06-355-6114 FAX 06-353-3700
N R ) N L . PARN

FEIEMERER S LRI L P 1
[BRAd m%kmiﬁﬁuwuamam1/xTAw
cBWE (2)200 B ERTES hABE e rEE—|
THBEES AT ARHMABAR] B AES AL [HE
Bis 27 a/hERR] LBWEREL. PR AT AEOH
e~ B BAMLI [HBREY R 7 ARFARASKD
Tk, TRETLEM, /-2 » VHBEHEL LT AR
T2 HBKELHBHROBE". R - REBXER T B
TAT "R - iRBEKREEMBEOPTABHR S A F 205
N F—REREMREORE,IL—" O2EDY Yy RIIAZ
BAREL TR, KA - RBEXBEOeFRRAIRADAT
WAHERBWVEEC., . REIETPTLDE, F2C, &
SEDY Y RITLE LT B - REERERIEZ20H A L&
FRRTCOBBEBK Y AT ANOEKI L H- BB E, TAZ
Vi, . : L
<EHS>KEZES MBPK I A7 L/NERS
HE——10H25H (&) 10:00~17:00
SiE—RESMER—-L
7aJ 74 (8 A% p.147EMR) .
i3 =| -200% (4 A 5E34H) : - o
SNB—=B5,000M. £BA%6.000M (FE. ﬁﬂﬁ&%

tr) A
HAﬁ——Eﬁ%ﬂ%$¥ﬁ JE

8 4 BIIHEBRREHCBER S hBREDLANNEFR I RIIL
[HREEEEERT B 0ICMETNED] .
REEHRETIRERREMOER Y v RUY L2
o (BEYOREMRIIE I HENEH], F3MAEFEY VK
Tk [BEYWORBOIV-FELIRETEN] 224
T, H4EATROWEELXRT 2 BB TA] ORI
SV T—, QBYOHBRERNDEBRYDROERNFM. @
WRBED O ALARBOMEL, @FNMIBILHEERY
L ADERLE LIZOWTTROBMOA & DHER RV,
EFNSEFEIHD DI, B RBERKBREOHENTORER
B EROBRHBLUBIORMBICEOL H IZRB ST
(PIZDVTERBY VY RY D AEFTVET,
<EFHS>RERBRBHBEITFAZES HEWERE WG2
HE—10A250 (&) 13:30~17:30
R BEFRIBE

JOJ 5L (8 A% p,148BH)

ER 100% (% B %%

£ hNE——3,000M

Heaet—BBR /I

IRHE4REE./ Vol 111, No.1394,/1996%E9 A%

BHRININGD
BEBEEES KT L

[1995F RERFBHE TR h - BREHHRE (£

D 2)—ABRFFCOVWTEZE—]

R/ NER ST, BEE [1995FEEREFRLEBTRE
N EWEIIE] ML TR vLEMBEL, £LLT
MEHIBOWEIICOWTEZ F L, SEIE. 20k 1 £
DWFERREHEE R, RKEKFTFOREMLIFEEYID AL, &
FBEI DL REAMMES & T [KERILL - TRMOH
RO ) CEGES TV YR LRBHBILTBYEITO
T, GASMOENENFELTEY ¥+, Gl T0r 5 4

i2K5)
<EMOHEERS HBREEHIERS
BEF——10H308 ()k) 9:30~17:00

S —RESMF--

T8 20045 (HASE )

EMR—4EB5,000 £ H#%18.000/9 43,000/

BARZ—EFTEAEIIT, QLY v RI 744, QKA. O
iR, OQUMEEEEFS ZHE LT Lidt,
BERRAZIE, BNHADEE L EDOITEN
TWALETOTCHTEEZTHELTLAS Y, BN
BIXLAZEOTERIW SN,

M&dt—HHERMRPER AF -

FBARBAATE) S R T L o LA i ‘;f‘.é
FW%ﬁﬁﬁkﬁ%mETﬁéhfmﬁEmﬂ%'

(2D 2)—AKBREFICOVWTEL3—] | o Job
RS/ NER & T, FEE [95FEREREHBR ARSI
ToibEREEERIE ] LELTO Y RY Do kmML, ELLTH
FHIBROBBEICOWTEL T L, 4EIZ. #0% 1 EMD
FIERREE T 2. KECPFOMTBHLERENI AL, B
BEII»PDIREAMBES EHT [ABICL - TREBOHE
B i) ICEARYETAY YR AZEELTELETO

T, SARMOSMEPHELTEBD Ed, &l g L E
<THS>HWEZHS BBREHIEFERE 0 nv oo
HEF——I10A30H (k) 9:30~17:00.. . - . 27«0 F
SE—RLSEA -V : : A RRE YL
TAT5 4L (BEBXRETT) SR T

1) EEHEA. (9:30~9:45) B RN EE
o IR m%ﬂk(ﬂﬁﬁm¢§ﬁﬁiﬁ)
2) klﬁ@ﬁh"l‘ﬁﬁtﬂtﬂ&ﬁﬁbﬁﬁ vy o RER R 3
‘2.1, b THEEC (9:45~10:15) . BEME (FUAR )

2.2 ﬁﬁﬁﬁ#%ﬁfﬂﬁ%%ﬁﬁ(NISlOﬁ)J‘%

RIS ©ERFRARL (bR i)

3) w%ﬁiﬁﬁﬁ%ﬂﬁklakﬁﬁﬂmxﬁm »E AR
3.1 BFEBCOMBEGH (10:45~11:15) . i =K

s —ie GO ER
3.2 KIRFHFOHBE) (11:15~11:45) - . .. - g4

. AR — (KRR
3.3 #HiEWH» O R ESIFE (11 45~12:15)
v TN B GRESHRRRT:
2 B N PR R C

4) $EBURER (13 15~14:15) - i B -
5) AEbBEE) L REtOFK : T
5.1 REEESHEBOSILL—Yar (14:15~14:85) &
- FRE (KREERERET)

B » b7 =2 0097



oMM EE) S > F 27 £(1996)
19955 EEREHBE CRI N HEEDHE(£0 2 )—KKREHIZO>WTEZ H—

1996510 A

BoX HuEA 1ok R or 2

T108 FENHEXE 5 T H26&20%
TE L 03-3456-2051
FAX 03-3456-2058

FRIAr BNt WA T EENR AT







| AR LA

SR i




&l “ v g R L ALy P ARTRONIEAON g T
~ i, Ry RO S s e S 5 () ST e s
TCRIN b SRS e et Bic s PR : o

§ e




	第24回地盤震動シンポジウム(1996)「1995年兵庫県南部地震で試された地盤震動研究(その2) 一大阪平野について考える-」
	1.主旨説明 1
	2. 大阪の地下構造と地盤震動特性
	2.1 大阪盆地の地下構造と地震動 5
	2.2 微動からみた大阪平野の地盤震動特性 21

	3. 1995年兵庫県南部地震による大阪盆地の地震動
	3.1 兵庫県南部地震の震源域における強震動 35
	3.2 大阪平野における地震動の概要 45
	3.3 構造物から見た地震動特性 55

	4. 特別講演 鳥海勲
	大阪平野のあとゆれについて 65

	5. 想定地震動と設計の現状
	5.1 兵庫県南部地震のシミュレーション　71
	5.2 1946年南海地震のシミュレーション 81
	5.3 大阪およびその周辺地域の地震防災のための想定地震と強震動の予測 91
	5.4 大阪市内北部の観測地震動と建物の応答 101

	資料
	第23回地盤震動シンポジウム記録　109


