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Bridge management is important

 612, 677 U.S. bridges

 9% structural deficient: average age 67yrs, crossed 174 million times/day

 In 2017, $150 billion is needed, while only $8 billion is available

Source : CNN Report , Feb 2018
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More open government data are available

 Open government data

 Transparency and openness

 Participation in decision-making

 Cooperation for solving problems

 Innovation for a better future

 More OGD are available
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Objectives

 Explore how to integrate open government data and how to use 

them for bridge management purpose

 Identify potential obstacles in using open government data

Bridge data from NBI Weather data from NOAA
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Methodology

 A four-step framework

 Utilizes graph based data modeling

 Iterative model extension and data integration

Data collection Graph modeling

Structure analysis

Extract concepts

Define nodes & 

edges

Graph creation

Data conversion

Data loading

Link creation

Application

Basic query

Complex Query

Spatial query

Model extension
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Methodology

 Graph-based modeling of bridge and environmental data

 Cares more about relationships

 Easy to extend
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Methodology

 Data integration and graph creation

 Data mapper for transforming NBI data to graph nodes

 Scripts to convert properties encoded in NBI

 Creating graph while loading converted data
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Demonstration

 2011-2016 MI and 2016 WI bridges from NBI database

 2015/1/1-2016/12/31 Environmental data of MI and OH
Category Label Amount

Node State 52

Node County 3, 228

Node Agency 26

Node Bridge 25, 410

Node Route 1, 509

Node Feature 6, 955

Node Traffic 25, 747

Node Navigation 15, 952

Node Improvement 3, 879

Node Inspection 30, 737

Node SpecialInspection 1, 506

Node Station 179

Node Observation 75, 345

Relationship LocateIn 28, 628

Relationship OwnedBy 25, 411

Relationship Within 26

Relationship ResponsibleFor 25, 513

Relationship Carry 25, 413

Relationship Intersect 25, 438

Relationship Has 153, 166

Relationship SameAs 21
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Demonstration

 Scenario 1: query bridges linking two states

 Scenario 2: query nearby environmental data of bridges

Bridge No. Date Temperature/℃ Precipitation

/mm

Distance/km

000000000011328 2015/4/1 1.7 0.3 5.92

B27007400000000 2015/11/1 6.1 3.8 24.05

000000000011884 2015/4/1 -2.2 0.3 27.90
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Conclusions

 A framework to integrate open government data for bridge 

management

 Labeled graph model based on neo4j

 Open data from NBI and NOAA are integrated

 Queries supporting different scenarios

 Future work

 More open data with high quality are needed

 Framework integrating both open and private data

 More explorations and applications

 Scripts available at: https://github.com/smartaec/OpenBridgeGraph
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