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Energy Flow of Seismic Wavesin Surface Ground
for Performance-Based Design
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ABSTRACT

Energy flow of seismic waves observed during the 1995 Hyogo-ken Nambu earthquake in vertica
array sStesis caculated by assuming vertica propagation of SH wavesin surface layers.  In order
to basicaly understand the results, wave energy and itsdissipation in linear 2 to 5 layers systems are
adso investigated.  The mgjor findings are; (1) Wave energy generaly tends to decrease as it goes
up from base layer to ground surface, (2) The amount of upward energy depends on the resonant
condition, the impedance ratio, soil damping, the number of soil layers, etc. (3) A generd perception
that soft soil Sites are prone to heavier damage due to energy storage effect by resonance may not be
right, because large damping ratio tends to cance resonant effect if it ever occurs.  The wave
energy, which is directly related to induced strain in superstructures, can play a key role for the
performance-based design.  For that purpose, design seismic motion should be defined in terms of
wave energy.

KeyWbrds. Seismic wave energy, SH wave, Impedance ratio, Damping, Performance-based design
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