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Recent issues of bridge maintenance in Korea
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KOSIS, 2021

Total # of bridges: 35,902

Length: 3,666,802 m
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Recent issues of bridge maintenance in Korea
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Failure by corrosion of reinforcement

• Deterioration causing member failure & casualty

Pavement  cracking  deterioration of

concrete  pull-out due to lack of bonding

 Failure of the cantilever part
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Recent issues of bridge maintenance in Korea
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 Safety Issue due to Hidden Damages of Bridges 

 New Process and Technologies are needed.
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Load tests for common bridges
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 Load test setup

Static test
- stiffness
- load distribution 
- stress
- deflection 

Dynamic test
- impact factor 
- natural frequency

Procedure of load test
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 Load test setup

Plate-frame model

Load test at night

Load case 1 Load case 2 Load case 3

Load case 6Load case 5Load case 4

Load case 7 Load case 8 Load case 9

Load case 10 Load case 11 Load case 12

𝑃 =  𝐾௦ × 𝑅𝐹 × 𝑃௥

𝑅𝐹 =  
𝜙𝑀௡ − 𝛾ௗ𝑀ௗ

𝛾௟𝑀௟(1 + 𝑖)

Assessment

Load tests for common bridges
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SHM for cable-supported bridges
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 SHM: new generation SHM 

- maintenance decisions are based on SHM data design improvement
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SHM for cable-supported bridges
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 SHM: Data source for DTM, Resilient bridge strategy 

RWIS(Road Weather Information System)

VMS(Variable Message Signs) with CCTV
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Member-based Data for Bridges
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 Visual inspection data : FMS starts to accumulate member-based data 
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Member-based Data for Bridges
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Bridge Slab

Deterioration model
For prediction

 Data collection and performance prediction : on-going R&D
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Digitalization of Maintenance task 

12

Data labeling
Unique ID

 Digitalization of existing maintenance data & bridges
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Digitalization of Maintenance task 
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 New BMS for Korea Expressway Corporation
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Digitalization of Maintenance task 
 As-built BIM deliverables for Maintenance : on-going national R&D
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Digitalization of Maintenance task 
 As-built BIM deliverables for Maintenance : on-going national R&D

Project Information Model

Asset Information Model

New data from maintenance BIM data import to a BMS

Model & data conversion

Data standard for 
Information delivery from 
PIM to AIM
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Issues of Bridge Maintenance in Korea 
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 Invisible deterioration of bridges (new inspection methodology & future prediction data ?)
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SystemMemberMaterial

Strand Tendon PSC girdere.g., Prestressing steel

Surrogate 
modeling

PSC bridge

Performance prediction

Reliability
analysis

Random variables Random variables Random variables Random variablesRandom variables

 Collaborative Effort 

• Bridge owners : allow detail inspection for replaced bridges

• Public agencies for maintenance: digitalization of data and open-data

• Academics: AI-based prediction (Key performance indicator)

• International : IABSE TG 5.6 “BIM for existing structures” 

Issues of Bridge Maintenance in Korea 
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Issues of Bridge Maintenance in Korea 

• Simple & durable 

• Minimum measurement

• Easy data collection

 Data pipeline for Digital Twins
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Issues of Bridge Maintenance in Korea 

 Digitalization of Inspection tasks: Manual to UAV, robots 

 Validate existing maintenance data / reconstruct missing data for existing bridges 

 Standard Digital Twin Models for Bridges and their data delivery system 

 ML and AI technologies for maintenance tasks 

 Network-based maintenance system (Dash board and decision making system)


