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Impacts of Construction Vibrations and Repair and
Strengthening on an Existing Old Bridge

GUO Yuefeng
( Quanzhou Highway Development Center, Quanzhou, Fujian 362000, China)

Abstract: To analyze the impacts of construction vibrations and reinforcement measures on the existing bridge, vibra-
tion monitoring stations were installed on-site to collect data. A dynamic analysis model was developed using Midas fi-
nite element software, combining field vibration measurements with finite element simulations to comprehensively evalu-
ate the bridges displacement and internal force responses under construction vibrations. For the bridge$ reinforcement
and maintenance plan, given the significant changes in the support beams post-reinforcement, a comparative analysis
was conducted using localized finite element models to assess different reinforcement effects, validate construction
process rationality, and propose optimization recommendations. The findings indicate that construction vibrations have
limited impact on the bridge, but continuous monitoring of critical areas-particularly dynamic displacement extremes
and arch foot internal forces at the quarter-span-is essential. Adding steel diagonal braces during reinforcement effec-
tively reduces support beam stresses, though a meticulous load management system must be implemented to strictly
control loads on reinforced components such as pedestrian walkway slabs, preventing structural damage from overload
and ensuring both reinforcement effectiveness and long-term operational safety.
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