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Abstract; Since regional bridges are widely distributed and large in quantity, it is difficult to comprehensively
evaluate them. This paper establishes a condition assessment theory for regional bridges based on the integrated
multi-source information of single bridge. The database of regional bridges is stored within a “ route-bridge-
component” formation, which is extracted from inspection reports, monitoring systems, traffic data, design
drawings, and so on. Based on the integrated multi-source information of regional bridges, the performance
evaluation of the regional bridges and network-level assessment can be carried out. Taking a partial highway in
Hebei province as an example, three sub-regions were divided according to climate characteristics, and the overall
and regional characteristics of the road network were evaluated. Data mining was carried out concerning key
parameters such as bridge type, age, and traffic volume, and correlation analysis was conducted between these
parameters and general technical scoring at network level. The proposed framework provided data basis and analysis
conditions for network-level evaluation. Results indicate that the proposed data integration and mining methods can
effectively reveal the common features and deterioration rules of regional bridges, and hence can be used for
network-level assessment of regional bridges.

Keywords: regional bridge; network-level assessment; multi-source information integration; data mining;

correlation analysis; short- and medium-span bridges
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Fig.1 Data integration rules and structures
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Tab.1 Example of exported data of a bridge road network
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Tab.2  Overview of road network database
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Fig.5 Statistics of regional bridges built between 1996 and 2016
®3 XEHRBERELLH

Tab.3  Distribution of bridge types in different sub-regions
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Tab.4  Distribution of bridge lengths in different sub-regions

i B354 Le il %
L=0~30m L =30~500m L > 500 m
X3 1 51.50 45.20 3.30
X5 2 57.40 39.70 2.90
X3 3 45.10 51.90 3.00
X 50.00 47.00 3.00
x5 RENMRHEAERI LG
Tab.5  Distribution of maximum span lengths of bridges in

different sub-regions
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Fig.8 Linear regression between bridge age and general score
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Fig.9 Linear regression between bridge age and component ratings
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Tab.6 Summary of fitting results
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RIENEE]

y = 0.039x + 1.255
y = 0.045x + 1.251
y = 0.043x + 1.253

y = 0.044x + 1.263

y = 0.021x + 1.430
y = 0.058x + 1.064
y = 0.042x + 1.215

y = 0.045x + 1.211

y = 0.045x + 1.374
y = 0.048x + 1.506
y = 0.057x + 1.161

y = 0.056x + 1.358

HiL[X SRR
X 15 1 y = - 0.238x + 94.744
X4, 2 y = - 0.546x + 97.604
[X 45§, 3 y == 0.543x + 97.264
A X, y = - 0.464x + 96.276
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Tab.7 Summary of Pearson correlation coefficients

J@ H X ADT ADTT Liinics /SIS B Al iy RS FEER BRI
ADT -0.232
ADTT -0.033 0.508
B 0.326 0.133 -0.133
i< 0.005 0.002 0.054 -0.130
L -0.049 0.037 0.101 -0.191 0.285
i ZE -0.041 0.002 0.154 -0.287 0.572 0.576
AR 0.012 -0.140 -0.042 0.024 0.214 0.189 0.202
THEITEY -0.013 -0.108 0.025 0.061 -0.127 -0.270 -0.257 -0.088
R -0.005 -0.296 -0.098 0.024 0.156 0.199 0.254 0.176 -0.018
BAPES -0.018 -0.237 -0.051 0.101 0.084 -0.042 -0.009 0.402 0.500 0.316
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