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Strong ground motion involves high uncertainties (e.g. time, location, magnitude, duration, 
frequency content, amplitude, etc.). Structural engineers are often concerned with the 
critical input or worst-case scenario that produces the highest structural response. This 
talk deals with the mathematical modeling of critical earthquake inputs for inelastic 
structures. The critical acceleration that produces the maximum damage is estimated by 
solving inverse dynamic problems using optimization techniques, nonlinear time-history 
analysis and damage indices. Damage indices imply that the structure is damaged by 
repeated stress reversals and high stress excursions. The input acceleration is constrained 
to prescribed bounds on energy, peak values of ground acceleration, velocity and 
displacement and upper and lower limits on the Fourier amplitude spectra. Issues related 
to various energy terms dissipated by the inelastic structure are explored. Numerical 
illustrations on modeling critical earthquake loads for bilinear inelastic frame structures 
are provided. 
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