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Layer | Vp [m/s] Vs [m/s] | Density [tf/m’®] | Corresponding geology

A 1600 350 1.7 from diluvial layers to the top of Ma8

B 1800 550 1.8 from the top of Ma8 to the lower part of Osaka group
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O(f) = O’ () +0gy (), V)

A(f) = (4rpB%) ' RE,P.M S(F)P(f)X “exp[(-7 IX) {Q(f)A}]. @)
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LULZahss, 7 /1O BHYUIZ SRR L BRI CRHEA 2 R — B BN 200 - F 3 ThH D, Flzid

6 DEERHIY A MEIEAY MU TIROFHED NS, $720D,

-120-




0) 1Hz FREESH DV NEZ AL FORSEREEHRI A~ L OSB8I S (&) AR TRLND),

i) 3 Hz PA Lo i SRS 415 (AMA, FKS TEEEIZ RHID),
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FTRIE D THD, ZOAXITNVORIL, 2 Hi o7z 3 JEET /VIZHEA OHIEEDOHITHY, ZOET
NVEFEEEST Z LD TERN (K B3@D AT ML OB S ITRET D), £ TANT ML OBzt d 57z
DITKRD IR TT NEBEZ THD, T2 bIX 6 OWIRNTET N ABIET DL, TR D
VRIARNR 3 JEET ADOENINE B LN TN es TRV LAHEL) G 2 &I CEESILUTU
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R ST T LA RO E L T TS (R(5) BHR) . Lo CTORERITT — 40 b HHERL T
1Y, VRSO 35 1070 B 7 VA B TAUZRHE DI B UGB RS LD,
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ABSTRACT

We conduct a systematic and quantitative evaluation of effects of a deep sedimentary structure model
between the engineering and seismic basements on the theoretical broadband site-amplification spectra,
taking sites in the Osaka basin, Japan, as a test site. First, from a parametric study on theoretical evaluation
of site amplification, adopting a one-dimensional S-wave propagation theory, we show that spectral peaks
in lower frequency range are controlled by velocity structure of the deep sediments, while a spectral
amplification trend in higher frequency range is controlled by attenuation structure of the deep sediments.
On the contrary, a shallower sedimentary structure model above the engineering basement mainly controls
a shape of site-amplification spectra in higher frequency range. Next, we validate a macroscopic modeling
for the deep sedimentary structure, based on an inversion of empirical site-amplification spectra. Finally,
we show that the spectral reproduction in low frequency ranges is improved by a change in a
macroscopic-model representation of deep sedimentary structure from a stack of three homogeneous
velocity layers to a gradual velocity increasing model.

Key words: broadband strong ground motion, site-amplification spectrum, sedimentary layers, velocity
structure, prediction of strong ground motion
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