Recent Advances on Seismic Evaluation and
Displacement-Based Design of Structures
Abstract
Recent years have witnessed major advances in the development of the criteria, methods and tools of earthquake engineering. However, these advances have not
yielded a reduction in structural damage caused by recent earthquakes in regions where this advanced engineering is practiced. This discrepancy can be partially
attributed to the failure of current regulations on the estimation of design seismic demands within the design methods. These estimations are generally based on
forces rather than displacements or other performance indices more related to structural damage caused by earthquakes. The current trend in earthquake
engineering studies focuses on the development of methods and tools to ensure the performance of a building subject to demands for seismic design goals that
comply with the limit states or performance levels defined by performance indicators related to structural and nonstructural damage to a building. These limit and
performance states are often represented in terms of displacement, ductility, damage rates, energy dissipation, and maximum speeds among others.
This lecture presents a displacement‐based design method based on the concept that structural behavior may be approximately characterized through the properties
of a SDOF reference system based on the fundamental mode of vibration of the original structure. The formulation, based on basic concepts of structural dynamics,
leads to a simple and straightforward evaluation and design procedure. The method seeks to guarantee a given performance objective in a more efficient manner
through effective damage control of the structural system and a more rational control of displacements. An advance of the multilevel design and the robustness‐
based seismic assessment approach under development is also discussed. To illustrate its potential, the method is applied to several regular and irregular reinforced
concrete and steel frames. Its validation is also demonstrated through nonlinear dynamic analyses. It is shown that this evaluation and design method can benefit
new seismic design regulations in Mexico and elsewhere.
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