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Proposal of Maintenance Scenario and Feasibility Analysis of
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ABSTRACT

In order to establish an efficient bridge maintenance strategy, the future performance of a bridge must be estimated by considering the
current performance, which allows more rational way of decision-making in the prediction model with higher accuracy. However,
personnel-based existing maintenance may result in enormous maintenance costs since it is difficult for a bridge administrator to
estimate the bridge performance exactly at a targeting management level, thereby disrupting a rational decision making for bridge
maintenance. Therefore, in this work, we developed a representative performance prediction model for each bridge element
considering uncertainty using domestic bridge inspection data, and proposed a bayesian updating method that can apply the developed
model to actual maintenance bridge with higher accuracy. Also, the feasibility analysis based on calculation of maintenance cost for
monitoring maintenance scenario case is performed to propose advantages of the Bayesian-updating-driven preventive maintenance
in terms of the cost efficiency in contrast to the conventional periodic maintenance.
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Fig. 1. Trend and Variation in Domestic Bridges
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Fig. 2. Schematic for Prior Data Processing
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Sensor node Installation ﬁ |
Location -1
(a) Side View (b) Cross Section View
Fig. 9. The Installation Locations of the Sensor Node on Youngjong Grand Bridge
Table 1. Assumption of Sensor Node
Division Quantity
Cost of sensor node 345,000 won
The number of sensor node 60 EA
Cost of sensor node installation 326,000 won
Probability of misclassification (Sensor node) 5%
Table 2. A Comparison between Inspection of Existing Method and Inspection with Sensor Node
Divisi Regular routine inspection Precise inspection Precise safety diagnosis
ivision
Existing Sensor node Existing Sensor node Existing Sensor node
One time inspection cost 1,037 1318 4,970 2353 17.880 5715
(unit : 1,000 won)
Inspection time Once every Once every Once every
6 months 2 years 5 years
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Fig. 10. Cost of Maintenance by Grade : Steel Box Girder (600m?)
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Fig. 12. Case 1: Updating Deterioration Model and Cost of Maintenance by Grade

Table 3. Case 1 : Comparison between Total Maintenance Cost of Existing and Updating Scenario at 14 Years

Case 1

Guirpxr(14) Cuirop(14)

Total maintenance cost

80,084,000 won

87,854,000 won
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Fig. 14. Case 2 : Updating Deterioration Model and Cost of Maintenance by Grade

Table 4. Case 2 : Comparison between Total Maintenance Cost of Existing and Updating Scenario at 18 Years

Case 2

Guidrpxr(18) Crisrop(18)

Total maintenance cost

116,900,000 won 94,955,000 won
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Fig. 16. Case 3 : Updating Deterioration Model and Cost of Maintenance by Grade

Table 5. Case 3 : Comparison between Total Maintenance Cost of Existing and Updating Scenario at 14 Years

Case 3

Guirpxr(14) Cuirop(14)

Total maintenance cost

101,330,000 won 79,294,000 won
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