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Influence of Load Characteristics on Approach Bridges’ Pile Foundation
Damage and Analysis of Its Reinforcement Effects
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Abstract; A ship out-of-control accident caused partial damage to the pile foundation of a dock approach bridge in the
lower reaches of the Yangtze River. The detection and reinforcement of the damage were important for restoring the
bearing performance of the structure. In order to analyze the influence of pile foundation damage and reinforcement
scheme on the bearing performance of the bent frame, according to the field tests, a reinforcement plan for externally
bonded steel was formulated. The stress distribution and displacement of the approach bridge bent before, after damage
and after reinforcement are calculated through finite element numerical simulation. The results show that the stress,
vertical and horizontal displacement in the damaged area of the bent frame under the most unfavorable load were lower
than before the damage after being reinforced with externally bonded steel, and the stress level at the joint between the
pile and the beam and that of the pile bottom are generally lower than those before the damage. The external bonding
steel reinforcement scheme is feasible and the reinforcement effect is favorable.
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