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1 Abstract

An existing highway overpass located on a major motorway in Europe is examined on account of extensive
longitudinal cracking on the lower face and sides of the deck, and signs of sustained damage in the piers.
Material analysis reports have validated the existence of ASR activity in fine aggregates. The deck comprises a
well reinforced hollow-core prestressed system, however longitudinal cracks penetrate to the interior of the
hollow cores. The extent of damage is heavy considering that the laboratory values for free ASR expansion
are below the threshold limits, suggesting that there may be underlying structural causes related to the
response of the deck under traffic. Objective of the study is to interpret the reported damage, reproduce
computationally the mechanics that led to the observed crack pattern and assess the residual structural
capacity of the bridge. Detailed nonlinear finite element analysis is conducted to evaluate the structure and
study the synergistic effects of structural demands, along with time-dependent phenomena and chemically
induced expansion. The paper presents the numerical modeling and mechanistic evaluation of the findings
through sensitivity analysis of various scenarios considered to reproduce the state of damage and to assess
the effectiveness of various retrofitting strategies considered for bridge rehabilitation.
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