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Risk assessment method of vehicle for strong wind on a bridge was developed with consideration of girder
shape and wind environment. The method is composed of three steps. In first step, wind tunnel test is
performed to estimate aerodynamic coefficients of a vehicle. Coefficients are estimated for every traffic lane
on the bridge with consideration of various wind direction. Based on the results, critical wind speed curves of
vehicles are calculated through vehicle dynamics analysis. Next step is wind environmental analysis. Utilizing
long-term wind data obtained from nearby weather station, wind distribution functions are estimated. As a
final step, number of days for traffic control, risk index in this study, is calculated using critical wind speed
curves and wind distribution functions. The risk index is obtained not only for main span of the bridge, but also
for all side spans or approaches. As a case study, Gwang-an bridge, one of long span bridge in Korea, was
evaluated using developed assessment procedure. Risk index was calculated for all sections on the bridge, and
mitigation measure was also discussed to ensure the vehicle safety.
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Therefore, in this study, a risk assessment method
of running vehicle for strong wind was developed
with consideration of bridge girder shape and wind
environment. Wind tunnel test was performed to

2 Introduction

Vehicle running on a long-span bridge often get
threats from strong cross wind, which can cause

wind-induced accidents and resulting economic
losses. In order to prevent such unexpected
accidents, it is necessary to evaluate the risk of
bridges based on reasonable engineering
background and to prepare appropriate counter-
measures in advance.

estimate aerodynamic coefficients of a vehicle
model. 2-D bridge girder section model was utilized
during experiment to consider the effect of girder
on wind flow. Based on the measurement results,
critical wind speed curves(CWC) were obtained
through  vehicle analysis. Finally,  wind
environmental analysis was proceeded to estimate

https://doi.org/10.2749/newyork.2019.0170
Distributed by Structurae

170


mailto:sejin09@snu.ac.kr
mailto:hokyungk@snu.ac.kr
mailto:hokyungk@snu.ac.kr
mailto:hokyungk@snu.ac.kr

	Session_IABSE_A
	A.1 200-Year Bridge #1 
	A.2 Tomorrow's Affordable Housing #1 
	A.3 Bridge Construction
	A.4 Underground Structures - Fire and Water 
	A.5 Innovative Solutions to Complex Building Design
	A.6 Urban Structures - Challenges and Solutions
	A.7 Climate Effects on Structural Resiliency
	16594 Risk Assessment of Vehicle on a Bridge for Strong Wind  based on Wind-tunnel Experiment

	A.8 Design Trends and Innovations

	Session_IABSE_B
	B.1 200-Year Bridge #2 
	B.2 Tomorrow's Affordable Housing #2 
	B.3 Long-Span Bridge Design Considerations
	B.4 Structural Performance Under High Temperatures
	B.5 Movement Control of Structures
	B.6 Applications of SHM 1
	B.7 Extreme Loading on Structures
	B.8 Alternative Reinforcing Panel Session
	B.9P Urban Infrastructure: Performance Based Engineering

	Session_IABSE_C
	C.1 200-Year Bridge #3
	C.2 Tomorrow's Affordable Housing #3 
	C.3 Structure Performance
	C.4 Fire Safety Design Panel Session
	C.5 Design of New York Structures
	C.6 Applications of SHM 2 
	C.7 Urbanization and Ecological Building Construction
	C.8 Alternative Construction Materials
	C.9 Bridge Operations and Maintenance: Monitoring
	C.10P Urbanization: The Challenges of Building Urban

	Session_IABSE_D
	D.1 200-Year Bridge #4
	D.3 Bridge Design Optimization -1 
	D.4 Seismic Resiliency
	D.5 Performance-Based Engineering of Structures - 1
	D.6 Bridge Assessment and Repair - 1
	D.7 Effects of Climate Change Panel Session
	D.8 Timber Design concepts
	D.9P Urban Infrastructure: Tunnel Resiliency
	D.10P Mitigating Fire Hazards Through Engineering
	D.11P Urban Infrastructure: Mitigation of Wind-Induced

	Session_IABSE_E
	E.1 200-Year Bridge #5
	E.3 Bridge Design Optimization -2 
	E.4 Analyzing Seismic Performance
	E.5 Performance-Based Engineering of Structures - 2 
	E.6 Bridge Assessment and Repair - 2 
	E.7 Globalization and Structural Engineering -1 
	E.8 Concrete Repair Panel Session
	E.9P Urban Infrastructure: Footbridges and Non-Redundant
	E.10P Technology: Accelerated Bridge Construction
	E.11P Technology: Structural Health Monitoring
	E.12P Technology: BIM/BrIM and Virtual Reality

	Session_IABSE_F
	F.1 200-Year Bridge #6
	F.2 Design and Testing of Footbridges - 1
	F.3 Seismic Dissipation Systems Panel Session
	F.4 Structural Engineering Challenges
	F.5 Bridge Assessment and Repair - 3
	F.6 Globalization and Structural Engineering -2 
	F.7 Using BIM to Improve Design and Construction
	F.8P Bridge Design - Considerations for the future
	F.9P Extreme Events: Forensic Study
	F.10P Technology: Alternative Construction Materials
	F.11 Commercial Session

	Session_IABSE_G
	G.1 200-Year Bridge #7
	G.2 Design and Testing of Footbridges - 2
	G.3 Seismic Design - Short/Medium Bridge Span
	G.4 Design Optimization
	G.5 Assessment and Monitoring
	G.6 Forensic Study - Learning from the Past
	G.7 Virtual Reality Modeling of Structures Panel Session
	G.8P Urbanization: Structural Safety of Urban
	G.9P Extreme Events: Multi-Hazard Resilience
	G.10P Globalization: Global Interoperability
	G.11P Urban Infrastructure: Restoration
	G.12P Tomorrow Construction: Alternative

	Session_IABSE_H
	H.2 Construction Techniques
	H.3 Structural Safety of Urban Areas
	H.4 Structural Assessment and Repair
	H.5 Camera-Based SHM Bridge Techniques Panel Session
	H.6 Strengthening - Historic Structures 1
	H.7 Design Challenges
	H.8P Extreme Events: Preparing the Unprepared
	H.9P Urban Infrastructure: Advanced Computing

	Session_IABSE_I
	I.2 Multi-Hazard Design
	I.3 Wind Effects on Structures Panel Session
	I.4 Designing in Urban Areas
	I.5 Strengthening - Historic Structures - 2
	I.6 Design Innovations


