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Strong Ground Motions and Damages from the 1995 Hyogoken—nambu Earthquake
By Kojiro Irikura

—Synopsié

The January 17, 1995, Hyogoken-nambu earthquake was damaging to strike Kobe and adjacent
cities, bringing a catastrophic disaster, more than 5,500 people dead, about 300,000 injured, and more
than 100,000 buildings destroyed. Strong ground motions were recorded including 3 stations (JMA
Kobe, Kobe Univ., and Motoyama) very close to the seismic faults. The peak horizontal accelera-
tions and velocities of observed records match well the existing empirical attenuation relations. We find
significant amplification of ground motions in severely damaged areas compared with those in slightly
damaged areas from the array observation of ground motions in Higashinada ward, Kobe city.
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Fig. 2 Map view (left upper) and cross sections parallel (right upper) and perpendicular (left
lower) to the strike direction, N50E, of the earthquake fault. The largest open-circle indicates
the hypocenter of the mainshock.
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Fig. 3 Location of zone of the JMA intensity 7 (the maximum intensity) in the Kobe area, and its

relationship to the location of active faults and the aftershock distribution. (After Department
of Earthquake and Volcano, Japan Meteorogical Agency) .
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Fig. 4 Fault plane model used for the Fig 5 Cross section of the slip distribution
source inversion analysis. The fault in the fault plane. The two
consists of two - segments having segments are connected in the figure.
strikes of N45° E and N50° E, and The left 18km fault length is for the
along—strike fault lengths of 18km Awaji segment and the rest (right 36
and 36km, respectively. The dip of km length) is for the Kobe segment.
both segments is 90° . The depth to Arrows indicate slip vector directions
the top of the assumed fault is 4.2km and relative amplitudes for each
and the bottom fanlt depth is 20.2km. subfault.
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Fig 6 Acceleration radiation intensity (upper) and rupture time (lower) distribution obtained
from the envelope inversion of acceleration seismograms.
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Fig 7 Attenuation relation for peak horizontal accelerations and velocities from the 1995
Hyogoken—nambu ecarthquake. Squares : observed peak amplitudes. Solid and broken lines
in the upper panel are the attenuation relations for acceleration and the error of
estimation based on standard deviation(o =0.21) by Fukushima and Tanaka(1992). The
attenuation relations for velocity in the lower panel are estimated by Fukushima(1994)

classified soil and rock sites.

...6._



59

95/01/23 21 :44*

95/01/25 23:15*

Higashinada Ward «ASh'Ya City
AN Vs Seismic Intensity
JOLT N % Vil area (by JMA)
o ’ . '

’_-nv

s
¢ Nada Ward '.,,'
A :5
L)

Sannomiya

Fig 8 Location of array observation stations in Higashinada Ward, Kobe -city. Gray
zones were severely damaged. Solid triangle indicates strong observation station
and solid square does temporal station for aftershock observation.
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Fig. 9 Observed ground accelerations at array stations from the M 4.7 aftershock whose
epicenter is indicated by a star mark in Fig.8. ‘
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Fig 10 S—wave amplitude spectral ratios of the vectorial summation of the two horizontal
components of soil sites (KOB, FKI, FKE, ASY) to rock site (KMC) .
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Fig. 11 Map showmg surface geology in Kobe and locations of 2 lines for seismic
profiling, 1 : Ishiyagawa line and 2 : Okamoto line, shown by solid line. Dark
and light colors indicate rock and sediments, respectively.
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Fig. 12 Seismic profiles at the Ishiyagawa and Okamoto lines. Dark color shows rock.
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