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Recent earthquakes in Taiwan and Mexico City have shown that non-ductile
reinforced concrete buildings present a great risk to human life because of
their high probability of collapse during strong earthquakes. Among the population
of older buildings, it is of utmost importance to identify the characteristics
that increase the likelihood of failure of the gravity load system so that the
most dangerous buildings can be singled out for corrective actions. Evaluation
standards, such as ASCE-41, are increasingly being adopted by local authorities
in the United States for this purpose. Building assessments are performed by
estimating the spatial distribution of damage for a given seismic hazard using
mathematical models created with modelling parameters and acceptance criteria
specified in the standard. The seismic performance of a reinforced concrete (RC)
frame structure is evaluated using a mathematical model assembled using the
modelling parameters for nonlinear dynamic analysis in the ASCE 41-17 standard.
The mathematical model includes nonlinearities associated with flexural and
shear failure. The seismic hazard consisted of the set of far-fault ground motions
in FEMA P695, scaled to the intensity of the MCE ground motion at the building
site according to the provisions in FEMA P695. Probabilities of collapse due to
lateral and local instabilities are presented as well as probabilities of achieving
performance objectives of immediate occupancy, life safety, and collapse
prevention.
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