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Inelastic dynamic analysis of RC bridges accounting
for spatial variability of ground motion, site e�ects

and soil–structure interaction phenomena.
Part 1: Methodology and analytical tools
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SUMMARY

During strong ground motion it is expected that extended structures (such as bridges) are subjected to
excitation that varies along their longitudinal axis in terms of arrival time, amplitude and frequency
content, a fact primarily attributed to the wave passage e�ect, the loss of coherency and the role of
local site conditions. Furthermore, the foundation interacts with the soil and the superstructure, thus
signi�cantly a�ecting the dynamic response of the bridge. A general methodology is therefore set up
and implemented into a computer code for deriving sets of appropriately modi�ed time histories and
spring–dashpot coe�cients at each support of a bridge with account for spatial variability, local site
conditions and soil–foundation–superstructure interaction, for the purposes of inelastic dynamic analysis
of RC bridges. In order to validate the methodology and code developed, each stage of the proposed
procedure is veri�ed using recorded data, �nite-element analyses, alternative computer programs, pre-
vious research studies, and closed-form solutions wherever available. The results establish an adequate
degree of con�dence in the use of the proposed methodology and code in further parametric analyses
and seismic design. Copyright ? 2003 John Wiley & Sons, Ltd.
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INTRODUCTION

Seismic design of important bridges is increasingly performed using dynamic analysis in the
time domain, wherein the response of the structure to appropriately selected and scaled time
histories is strongly dependent on three key simplifying assumptions that are often made: (i)
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