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Graduate School Seminar on Continuum Mechanics
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REMRETIERAEZDOMAE Subsurface structure modeling
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Design earthquake ground motion "7 m:::ﬁ--
with asserted temporal variation :::::::::'::.%j*ﬁ’jjjf’ e S S

Since 2000 when the ultimate load
computation method has been In effect
for earthquake resistant design,
artificial ground motion has been used
more extensively than ever especially
for publicly Important structures such
as high-rise buildings. Artificial
ground motion defined by elastic
response spectra can cause various
max imum non-|inear responses due to
unspecified temporal feature of the
ground motion. Then we have analyzed
temporal variation of strong ground
motion records by Wavelet analysis to
mode | temporal parameters with
earthquake magnitude and distance from
a source.With these parameter models,
we can generate artificial ground
motion with more realistic temporal
features.

Ground motion can be characterized by
fault rupture, wave propagation iIn
rocks and I1n sediments. Amplification
due to shallow subsurface structure
of the sediments can affect response
of superstructures most
significantly. Reasonable design
earthquake ground motion can be
evaluated only with in-situ
Information of subsurface structures;
however, geological survey usually
costs much and can be carried out
only sparsely in a site. We are
studying a method to construct a
particular subsurface structure model
to the site by inverse analysis on
surface wave velocities and particle
motion, which are acquired by micro-
tremor array observation at the site.
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Wavelet decomposition of non-stationary waveforms
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Flow chart for subsurface
structure model ing
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Micro—tremor array observation
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Development of pulsive waves and surface waves in Chi-Chi Earthquake
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Example artificial ground motion for M6.
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Surface wave dispersion curves

D &R = B B
3 Earthquake

0.100
0.090
0.080
0.070
0.060

0.2 04

Wavenumber[1/m]

EDE|KRFAM (8. 0Hz)
F-k spectra at frequecy 8.0Hz

10}

O 200 400 600 800
S-wave velocity[m/s]

SKEEEE

S-wave velocity structure




