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Wind-Resistant Safety Reviews of Traffic Signal Structures by
Wind Tunnel Tests

CETEY

Taik-Nyung Huh’

(Abstract)

According to recent data from the Korea Meteorological Administration(KMA), the
frequency of typhoons around the Korea Peninsula is almost unchanged, but the
intensity is on the rise due to climate change. A typhoon that has become so
powerful can cause partial or complete damage to the traffic signal structures, limiting
the operation of the vehicle and causing traffic congestion. If the traffic signal
structure fails to function properly due to the influence of the typhoon, not only the
vehicle operation will be disrupted, but also direct damage to the traffic signal
structure will occur. In addition, if the social overhead cost of traffic congestion is
included, the recovery cost caused by the typhoon will increase to an extent that it is
difficult to estimate. Therefore, in this study, a wind tunnel experiment was performed
by producing a wind tunnel model of an existing fixed traffic signal structure and a
traffic signal structure in which signs and traffic lights are hinged. Also, The fixed and
hinge structures were modeled as 3D finite elements, and wind-resistant analysis was
performed by wind speed, and, wind-resistant safety of traffic signal structures were
analyzed and examined through wind-resistant analyses. From the comparative analysis
of the results of experiment and FE analysis, it was known that the stress reduction
rate of the hinge connection structure was at least 30% compared to that of the fixed
connection structure from the results of the wind tunnel experiment and FE analysis.
And As a result of finite element analysis for the maximum design wind speed of
50my/s, it was found that the maximum stress generated in the existing structure exceeded
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all the yield stress, but the maximum stress of the hinge connection structure was
within the vyield stress. Finally The hinge connection structure showed a relatively
large stress reduction rate as the wind speed increased and the length of the lateral
beam was shorter at the same wind speed.

Keywords . Traffic Signal Structures, Wind Tunnel Tests, 3D Wind-Resistant
Analysis, Wind-Resistant Safety Review
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Fig. 4 Max. stresses of hinged structure

Fig. 2 Experimental model for wind tunnel tests
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Fig. 5 FE model of experiment model
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Fig. 11 Finite element model

Fig. 10 Stress reduction rate
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Table 1. Static wind loads per unit area

wind velocity 35m/s 50m/s
column & lateral beam | 54 kg/m?® | 109 kg/m’
traffic sign 92 kg/m* | 188 kg/m?
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Fig. 12 Max. stress distribution by structural type
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