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Abstract

Since all natural forces act dynamically into the structures, structural analyses and optimizations under such loads seem
impossible due to various variables, non-linear time dependent constrains and objective functions. The static loads are
an appropriate replacement for the dynamic or earthquake loads because of their facilities in practical applications. Due
to such facilities, most of the constructional codes are intended to use equivalent static loads rather than dynamic loads.
However; in some cases code’s relations are over-designed and non-economic. On the other hand, structural dynamic
analyses have a lot of information and output interpretations in which, are difficult and time-consuming process.

Thus, the main aim of this paper is to find accurate static loads in which are equivalent to the corresponding
dynamic loads. Using such loads would be a desirable option for structural optimization which requires too much
calculation. In this paper, an approach is proposed for transformation of seismic loads (in the form of seismograph) into
equivalent static loads based on the finite-element method. Using the implemented code in the MATLAB environment
and then solving a optimization sub-problem (sequential quadratic programming), transformation of seismic loads into
equivalent static load, would be available.

This code has the capacity to perform modal analysis and to calculate the displacements of structural nodes via
Beta Newmark method for two dimensional continuous, structural systems. The most crucial task in calculation of
equivalent static loads is finding location of acting static loads that need engineering judgments.

The greatest advantage of this method is that, it is easy to use for optimizing structures under dynamic loads. By
this code, all two dimensional plane stress or plane strain structures such as gravity dams, columns, beams, retaining
wall, etc., could be optimized. To show the transformation strategy of seismic loads into equivalent static loads a
numerical example has been illustrated.

With the mentioned methodologies, the structural optimizations of two dimensional structures for earthquake
loadings are now available. The proposed methodologies in this paper could be applied for three-dimensional structures
with small modification and mesh generation. Therefore, the users should be modified and edited the developed code
for three-dimensional continuous applications.
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