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Abstract

This chapter presents the studies conducted to retrofit an existing bridge in a seismic prone area
of Mexico. The Motin de Oro II Bridge was built in the 1970s with a continuous box girder
superstructure and wall-type substructure. From the 1970s to nowadays, the design truck loads
in Mexico have been substantially incremented and many bridges built in that period have
required to be evaluated and, in some cases, rehabilitated and retrofitted. Firstly, the study pre-
sents the results of visual inspections of all parts of the bridge and a description of the prelim-
inary studies conducted to determine the material properties, to evaluate the river flow
characteristics and to calculate the scour depth. Secondly, the chapter discusses the initial struc-
tural analyses of the bridge subjected to the original gravitational and seismic loads and to the
current loads before the intervention. These analyses allow to select the structural elements that
require to be retrofitted and the best strategy to follow. Finally, the study presents results of the
numerical retrofitted model and the experimental assessment of the dynamic properties based on
ambient vibration measurements. Additionally, the scour protection and the general construction
procedure are also described.

Keywords: Ambient vibration measurements, external presstressing tendons, increased live
loads, scour depth, pushover analyses, bridge rehabilitation

9.1 Introduction

México has a road network with more than 16 000 bridges. The Ministry of Communications and
Transportation has a yearly plan of visual inspections to evaluate bridge pathologies based on a
governmental program called Mexican Bridge System. Most of the bridges are visited at least
once a year to fulfil a survey that quantifies different aspects related to the safety of the structure.
At the end, all variables involved are combined and evaluated with a final number in the range of
1-5. The lowest value means general good state with minor actions required, and the highest
value implies actions that must be immediately attended.
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