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Vehicular Collision Risk Assessment on the Highway Bridges in South Korea

Geun-Hyung Min', Woo-Seok Kim>", Jun-Sang Cho’, Heung-Bae Gil*

Abstract: Vehicle collision to bridges has been known as one of the causes of bridge collapse, and the emergency plans and disaster management has
been recently emphasized to secure public safety. This study conducted risk assessment of vehicular collision to bridges for highway bridges in Korea.
Risk assessment consists of three steps; preliminary risk analysis(PRA), simplified risk analysis(SRA) and detailed risk analysis(DRA). The PRA firstly
screens out the possibility of occurrence of the event. The SRA identifies influencial factors to risk of the event and evaluates risk scores to determine
risk levels and necessity of DRA that investigates the risk of the bridge in detail. This study focuses on the methodology of the risk assessment, especially
the SRA, and the stratification methods which evaluate risk levels of vehicular collision. The analysis results were compared to the reported vehicular
collision accidents. The proposed method can be utilized in similar disaster management area.
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Table 1 Vehicle Collision PRA Factor

VP-1 Bridges located above road
VP-2 Pier close to the roadway within 9 m
VP-3 Vehicle Collision Prevention Facility
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Table 2 The number of Truck Accident(ROTA, 2014)
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Table 3 Vehicle Collision Occurrence factor
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& 1 point 2 point 3 point

Table 4 Vehicle Collision Vulnerability Factor

Stratification Range and Score

Name Factor

Methodology 1 2 3
VV-1 Bridge Age(year) <10 =10,<25 =25
VV-2 Safety Level A B <C
VV-3 Design Live Load KL-510 DB24 DBIS
No. of NBI >3 >3,<8 <3
v Columns EI > =1,<2 1
per Pier SDI >3 =1,<3 1
(EA) RI >4 >2,<4 2

VV-5 Min. Pier Column Diameter(m) =1.6 =1.2,<1.6 <I1.2

VV-6 Bridge Clearance Heighttm) =10 =5,<10 <5

VV-7 Crossbeam Spacing <3 =3,<6 =6
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Table 6 Vehicle collision Damage level i 163
- S
Low Damage(DL) Secondary me}n!aer dal?qaged, minor 5 o
repair is required 2 0 65 10
. . 18 9
Moderate Damage(DM) Primary me.n}be'r daTnaged,' repair or ‘ ‘ = 0
rehabilitation is required VM VH
i i Vulnerability Level
High Damage(DH) recon?[iifc%foia;lsurree : uired e
! Fig. 5 Vehicle-Bridge Collision Vulnerability Level
Table 7 Vehicle collision case in Korea
Bridge Structure Type Event Data Cause of Accident Damage DE::/ Z%e
Geoncheon IC STB 2013, 02. Over-height veh1<fle passed under Steel box V\{as scrat'ched, SFrlnger failure, DM
Overpass the bridge Pier barricade failure
Garn'cheon PSCI 2004, 08. Steel Transporting Yehlcle impacted  One PC Beam d?mage, Crossbeam DM
Bridge the bridge failure
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