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The degradation mechanism of performance of
prestressed concrete cable-stayed bridges based on main girder damage

LIU Jiwen', YANG Guangjun', JIANG Zuogian', YANG Shilong®, SONG Tao’

1. Shandong Road & Bridge Construction Group Co., Lid., Jinan 250021, China;
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Abstract : To study the degradation mechanism of the mechanical performance of the main girder of a prestressed
concrete cable-stayed bridge under the action of vehicles and external factors, the cable-stays are equivalent to
elastic supports. Using an equivalent three-span continuous beam as the basic structure, the analytical
expressions for the degradation laws of cable force, bending moment, and deflection of the main girder after
damage are derived. The research results indicate that after damage to the main girder, the cable force near the
damaged area of the main girder increases; the changes in bending moment and deflection of the main girder
primarily occur in the damaged span. Case studies validate the effectiveness of the theoretical calculation results
on the degradation of the mechanical performance of the prestressed concrete cable-stayed bridge after damage to
the main girder, which can be used for assessing the mechanical performance of the main girder after damage.
Keywords : prestressed concrete deck cable-stayed bridge; degeneration mechanism; main girder damage;

continuous beam
(FESms. TH)



