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ABSTRACT

The characteristics of harmonic phase angles and phase angle differences contained in
earthquake ground motions such as El Centro 1940 NS, Taftl 1952 NS, Hachinohe 1968 NS
and Mexico 1985 are figured, which have been mostly overlooked in contrast with the
importance placed on harmonic amplitudes. Recently, performance based design method is
used for seismic design and seismic retrofitting, which needs nonlinear response analysis,
there must be earthquake ground accelerations which contain the phase angle and the phase
angle difference characteristics of the zone considered to be constructed building structures.

To make clear the importance of phase angle differences, 4-earthquake ground motions are
normalized by 200 gal and nonlinear response characteristics of normalized 4-earthquake

ground motions are compared.
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EL CENTRO 1940 NS 349.42 20.48 0.02 155.64 89.09
TAFT 1952 NS 148.78 20.48 0.02 76.74 103.85
HACHINOHE 1968 NS 221.72 20.48 0.02 113.81 102.66
MEXICO 1985 154.84 20.48 0.02 92.18 119.06
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