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Abstract

With the development of urbanization, the volume of motor vehicles has increased, and the load on
urban traffic has continued to rise. The construction of a three-dimensional transportation network
has become a key measure to alleviate road congestion. Against this backdrop, the scale of overpass
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construction across the country has significantly expanded. However, the problem of frequent col-
lisions between overheight vehicles and bridges has become increasingly prominent. Such colli-
sions pose a serious threat to the safety of bridge structures. According to authoritative statistics at
home and abroad, in the failure accidents of bridge structures in waterways and highways, vehicle
and vessel collisions have surpassed traditional factors such as natural disasters and become the
primary cause of bridge collapses. Such collisions not only may cause local damage to the bridge but
also may lead to overall stability issues, and even result in the loss of bridge functionality or collapse.
Conducting systematic research on the collision mechanism between overheight vehicles and the
superstructure of bridges, establishing scientific damage assessment methods, and developing ef-
fective protective technical measures can provide key technical support for ensuring the safe oper-
ation of bridge structures, which is of great significance for improving the safety level and opera-
tional efficiency of urban transportation infrastructure.
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