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Metamorphosis of Near-Field Strong Motions by Underground Structures
and Their Destructiveness to Man-made Structures

- Learned from the Damage Belt Formation during the Hyogo-ken Nanbu Earthquake of
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SUMMARY
The near-filed strong motion is characterized as large velocity pulses with intermidiate predominant periods around 1 sec. These
velocity pulses are amplified by an underground structure, whose characteristic size corresponds to their wavelengths, through
complicated interference of different waves. This is the cause of the damage belt in Kobe during the Hyogo-ken Nanbu
earthquake. The author emphasizes that the damage must be caused without any rupture in Awaji where surface breaks appeared
and that the most dangerous input motion o ordinary man-made structures is this large velocity pluses with intermidiate period.
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Fig. 1 A simple 2-D basin model used to understand the
amplification mechanism of the edge effect8).
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Fig. 2 Synthetic waveforms of (a) S-waves inside the basin

and (b) the edge-induced waves.
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Fig. 3 Interpretation of the edge effect.
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Fig. 4 PGV distribution of the synthetics by Wald's source model and a realistic 3-D basin structure 9).
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Fig. 5 Synthetics (N33°W component) by Wald's source
model and the corresponding observed records 9.
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Fig. 6 Theoretical ground motions convolved with the

bedrock motion at JMA and the observed records 9.
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Fig. 7 PGV distribution of the theoretical ground motions convolved with the bedrock motion at JMA 9.
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Fig. 8 Pseudo-velocity response spectra with 5% damping for strong motion records during the Hyogo-ken Nanbu and
Kushiro-Oki earthquakes.
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Fig. 9 Ducltility response spectra of a bilinear 1-DOF system for strong motion records during the Hyogo-ken Nanbu and
Kushiro-Oki earthquakes.
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Fig. 10 Relationship between PGA and equivalent pre- dominant frequency = PGA/2nPGV. A shaded area is the most dangerous
zone. Actual strong motion data in heavily damaged zones (O@4) and those in less damaged zones (X ) are shown.

= 34*




