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Development of Maintenance Scenario Method for Small and Medium-sized
Bridges Using Risk Matrix

Hyun-Chan Park', Byoung-Gil Shin®", Choong-Yuen Cho’, Young-Min Kim®*, Buhm-Soo Chang’

Abstract: This paper is a maintenance system for bridge represented by Class 3 and other than by law bridges. Domestic bridge are divided into Class
1 & 2 bridges and Class 3 & other than by law bridges. The number of type 3 and other than by law bridges is very large. Bug, it is considered to be
of relatively low importance compared to Class 1 & 2 Bridge Bridge. So, in this paper is propose a maintenance system and procedure for small &
medium-sized bridges. However, because the number of small & medium-sized bridges is large, it is not possible to evaluate the performance of all
bridges like Class 1 & 2 bridge. The reason is the lack of manpower and budget. Based on the Risk Matrix method, a maintenance procedure was created
to select the bridge for which performance evaluation should be performed first. For this purpose, basic information of the bridge is used. And, the
developed maintenance procedures were applied to the bridges in actual use.

Keywords: Risk matrix, Small & medium sized bridges, Class 3 and other than by law facility, Maintenance scenario, Prioritization based on risk, Bridge
management system
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Fig. 2 Procedure of maintanence scenario
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Table 1 Risk-based comprehensive performance evaluation priority calculation evaluation items

Item Contents
- The deterioration (damage) of the bridge is a factor that has a great influence on the damage of the bridge since
Years ofuse | . . L
it begins to be used after construction is completed.
Design Load |- The design grade is an important factor in determining the strength to resist the load applied to the bridge. The higher the
Grade design grade, the higher the resistance strength is, so it is an important factor in the deterioration of the bridge.
Possib- Truck traffic |- The truck traffic volume, which is one of the important factors in bridge damage, is selected as a factor
ility of damage volume because the deterioration phenomenon varies depending on the traffic volume of heavy vehicles.
Drawing - Structural types and characteristics can be identified through the drawings or design data of the bridge, and it
existence is selected as a factor because it is an important data for maintenance.
Recently - Comprehensive performance evaluation, it was selected as a priority for comprehensive performance evaluation,
Analysis result | and it was selected because the results of the bridge's immediate or follow-up measures are very important factors.
Snow removal |- Calcium chloride, a component of snow removal materials, is a major cause of concrete deterioration, so the
chloride attack | effect of salt damage can be identified by the amount of snowfall.
Types of Road - The scak.e of deterioration varies depending on whether the road is located in a large city, a highway, or other
road, so it was selected as a factor.
Width of bridge : Tl}e brldge width was selected as a factor because it has a great effect on closure or damage depending on the
Amount of bridge width.
damage Under bridge |- It is important what kind of facilities exist under the bridge because damage or maintenance of the bridge
facilities affects the lower facilities.
Latest - Class 3 Bridge : It is possible to grasp the status of the status grades (A to E grades) through regular or detailed
inspection and inspections and emergency inspections.
Spect - Other Bridge(Except for Class 1, 2 Bridge) : Excellent, good, normal, poor, very poor grades calculated from
diagnosis results . . . o .
regular inspections or grades according to grades A to E calculated from urgent and detailed inspections
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Table 2 Points criteria and weight of damage possibility
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Table 3 Points criteria and weight of amount of damage

ftem Snow removal Types of Width of | Under bridge Latest inspection and diagnosis results
chloride attack Road bridge facilities Class 3 Bridge Other Bridge
Average number of Less than 2 Regular or detailed or| Regular inspections result is
1 snowfall days in 10 The other road Janes The other | emergency inspections |Excellent or detailed /emergency
years is less than 10days result is A grade inspections result is A grade
Regular or detailed or| Regular inspections result is
2 - - 3 to 4 lanes - emergency inspections | Good or detailed /emergency
result is B grade inspections result is B grade
Average number of  |Except for highway Regular or detailed or| Regular inspections result is
Points 3 snowfall days in 10 or metropoli-tan | 5to 6 lanes | River crossing | emergency inspections | Normal or detailed /emergency
years is less than 14days city road result is C grade inspections result is C grade
Regular or detailed or| Regular inspections result is
4 - - 7 to 8 lanes | Road crossing | emergency inspections | Pool or detailed /emergency
result is D grade inspections result is D grade
Average number of . . Regular inspections result is
snowfall days in 10 ngthay or More than 9 . . Regular or .detalkfd or Very pool or detailed
5 . metropoli-tan city Rail crossing | emergency inspections . . .
years is more than d lanes It is E erad Jemergency inspections result is
14days roa result is E grade E grade
Weight First 10% 10% 40% 40% -
ei
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Fig. 5 Status of bridge by class
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