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Abstract
In order to explore the evolution laws of diseases of rural reinforced concrete beam Bridges under
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different structural forms and the correlations among diseases, this study selects the most common
integral cast-in-place beam bridge and prefabricated hollow slab beam bridge in rural environ-
ments for comparison. Through on-site inspections of 489 Bridges over five consecutive years, de-
tailed disease data on the superstructure, substructure and deck system of the Bridges were ob-
tained. In this study, the Spearman rank correlation coefficient method was adopted to construct
the disease correlation matrix of each part of the bridge, analyze the disease correlation network
within the bridge system and across systems, and quantify the influence of external conditions such
as bridge age, environment and load. The research results show that there are essential differences
in the degradation paths and laws of the two types of Bridges: The degradation of the integral cast-
in-place beam bridge is mainly due to the cracking of the main beam and the deterioration of mate-
rials caused by the uneven settlement of the substructure; The degradation of prefabricated hollow
slab beam Bridges is due to the failure of hinge joints, which in turn causes a chain reaction of “single
plate force” on the upper load-bearing components and longitudinal through cracks on the bridge
deck, especially under heavy traffic conditions. This study clarifies the disease transmission mech-
anism of Bridges with different structural forms, providing key theoretical and data support for for-
mulating differentiated maintenance strategies.
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Table 1. Classification of key parameters
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Figure 1. Comparison of the incidence rates of typical diseases of the superstructures of two types of bridges
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Figure 2. Comparison of the incidence rates of typical diseases of the substructures of two types of Bridges
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Figure 3. A comparison chart of the incidence rates of typical diseases of two types of bridge deck systems
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Figure 4. Heat map of disease correlation of cast-in-place beam bridge groups
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Figure 5. Heat map of the correlation between diseases of prefabricated slab bridge groups
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