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Long-term monitoring the bearings of the Ponte 25 de Abril in Lisbon
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Summary

A daily traffic of app. 160,000 vehicles and 140 trains crossing the Ponte 25 de Abril makes it one
of the busiest routes in Europe. This landmark has to bear enormous loads especially caused by the
trains crossing it since 1999 after finishing the renovation and the completion of additional road
lanes and the rail deck on this structure originally build in 1966. With each train an accumulated
movement of up to 200 mm at a maximum speed of 15 mm/s can be noticed at the bearings
supporting the bridge deck at the abutments and the piers. Only extensive maintenance prevented a
total failure of the original roller bearings until these were exchanged by modern sliding bearings in
2004. Still an accumulated sliding path between 2,132 and 3,703 m per year on velocities 8 times
higher than expected for regular sliding bearings made the use of new materials necessary. A
permanent monitoring of the longitudinal movements of all 8 bearings allows the verification of the
capabilities of these new materials in real service, which has been widely simulated in laboratory
tests before. A robust measurement, data logging and communication system ensures the recording
of the accumulated sliding path without interruption. Additional logging of detailed movement data
in combination with recorded environmental information allows an analysis of the structural
behaviour regarding its longitudinal movement. The paper will introduce the new sliding materials
as well as the used monitoring system. The analysis of more than 2 years of movement data shows
useful information not only for the bridge bearings itself, but about the overall behaviour of this
remarkable suspension bridge. The special advantages of such continuous long-term monitoring
will be presented. Prospects for possible extensions of the existing system will be given.
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1. Introduction

When the bridge ,,Ponte 25 de Abril“ (fig. 1), spanning the Tejo River between Lisbon and Almada
was opened on August, 6th 1966 it
was already the 5th longest
suspension bridges of the world. It
bridges 2,280 m total length, with a
middle span of 1,013 m and side
spans of 483 m plus 100 m extensions.
The enormous increase of traffic up
to 140,000 vehicles per day in 1990
and the need of a train connection
crossing the river forced the next
engineering challenge on this bridge.
In addition, time took its toll and a
substantial renovation of the bridge

Fig. 1 The Ponte 25 de Abril, Portugal [1] became unavoidable.
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