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Response spectra

Building Response Mass on a j .
Leaf Spring W/ ~5% Damping
The Free )
1 Oscillation

Figure 1. The response-spectrum value is the peak motion
(displacement, velocity, or acceleration) of a damped single-degree of
freedom harmonic oscillator (with a particular damping and resonant
period) subjected to a prescribed ground motion.
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Bilham, 2009.The seismic future of cities, Bull Earthquake Eng.
Roughly updated with help of Bilham, 2010 (Personal communication)
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Losses from great natural disasters...
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Smolka, 2006.
Natural disasters and the challenge of extreme events: risk management from an insurance perspective, Phil. Trans. R. Soc.



Some basic definitions:

@ Seismic Hazard: describes the potential
for dangerous, earthquake related
phenomena, such as ground shaking, fault
rupture or soil liquefaction.

@ Seismic Risk: probability of occurrence of
these consequences.

Reiter, 1990



Some basic definitions

@ Seismic Hazard: any physical phenomenon
(e.g. shaking) associated with an
earthquake that may cause an adverse
effect on human activity.

@ Seismic Risk: a probability that social or
economic consequences will exceed a
specified value.

Anderson, 2006



Some basic definitions

@ Seismic Hazard: a physical effect associated
with an earthquake, such as ground shaking,
that MAY produce adverse effects.

@ Seismic Risk: the probability that
consequences of an earthquake, such as
structural damage, will equal or exceed
specified values in a specified period of
time.

Ventura, 2006
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