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Emergency Evaluation and Treatment Design after a Ship
Collision Accident on a Bridge
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Abstract : The main bridge of a bridge in Guangdong Province is of the prestressed concrete T—shaped rigid
frame + suspended beam type. In November 2023, a sudden ship collision accident occurred on the
suspended beam of the main bridge, resulting in severe damage to the side beam of the suspended
beam. The prestressed steel wire breakage rate was 16.7%, and all tensioned steel bars were
fractured. However, this bridge is located on a national highway, and the social impact of traffic
interruption is significant. Therefore, it is necessary to analyze and evaluate the current feasibility of
ensuring traffic based on inspection reports and design drawings, and propose a permanent treatment
plan to restore it as soon as possible to reduce social impact. Based on the finite element simulation
of structural damage analysis, the calculation and evaluation consider the working condition of
offsetting the traffic lane to the other side of the non—damaged beam. The bearing capacity and stress
level of each beam structure are basically controllable, meeting the conditions for ensuring traffic.
The implementation follows the dual-lane traffic ensurance plan. Considering factors such as safety,
durability, quick construction, and impact on on-site bridge traffic and navigation under the bridge, a
plan for replacing damaged beams and plates as well as repair and reinforcement is proposed. The
final recommended repair and reinforcement plan adopts damage repair, adds external prestressed
cables, and applies steel plates to improve the structural bearing capacity and crack resistance. It also
controls the nominal tensile stress according to the original design specifications to address the crack
resistance of the repaired concrete at the damaged location.
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