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Investigation of Temperature Variation of Bridge Cables under
Fire Hazard using Heat Transfer Analysis

Chulhun Chungl, Hyun Sung Choi'" and Jungwhee Lee!

IDepartment of Civil and Environmental Engineering, Dankook Univ., Yongin, 16890, Korea

Abstract

Recently, there have been frequent occurrences of bridge fires. Fires in cable-supported bridges can damage and brake cables due
to high temperatures. In this study, fire scenarios that can occur on cable-supported bridges were set up. In addition, based on the
results of vehicle fire tests, a fire intensity model was proposed and cable heat transfer analyses were performed on a target bridge.
The analyses results demonstrated that temperature rises were identified on cables with a smaller cross—sectional area. Furthermore,
vehicles other than tankers did not exceed the fire resistance criteria. When the tanker fire occurred on a bridge shoulder, the
minimum diameter cable exceeded the fire resistance criteria; the height of the cable exceeding the fire resistance criteria was
approximately 14 m from the surface. Therefore, the necessity of countermeasures and reinforcements of fire resistance was
established. The results of this study confirmed that indirect evaluation of the temperature changes of bridge cables under fire is
possible, and it was deemed necessary to further study the heat transfer analysis considering wind effects and the serviceability of

the bridge when the cable temperature rises due to fire.
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Table 1 Standards for fire of road tunnels in USA

Equivalent size of| Fire Maximum
Cause of fire gasoline pool HRR temperature
(m? (MW) c)
Passenger car 2 5 400
Bus 8 20 700
HGV 8 20-30 1,000
Tanker 30-100 100 1,200-1,400
UTHINEPA 502, 2004).
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Table 3 Heat release rate data from fire experiments

. . Peak HRR Time to peak
Vehicle and test series (MW) HRR (min) Reference
Passenger cars
Three tests with passenger cars 1.5~2.0 10~15 Mang and Keski-Rahkonen, 1994
Second benelux tunnel test(test 6 and 7) 4.8 and 4.7 11 and 38 Lemaire and Kenyon, 2006
Two tests using the large scale calorimeter 2.3 and 3.4 25 and 5 Yoo et al., 2007
Bus
Volvo school bus, EUREKA 499 project 29 5~10 Ingason et al., 1994
Shimizu tunnel test 27 7 Kunikane et al., 2002

LGV(Light goods vehicle)

A simulated truck load(wood and plasic pallet,

2~3 ton), EUREKA 499 project 17

15

Ingason et al., 1994

A trailer load(36 wood pallets), Second Benelux
tunnel test(test 8, 9 and 10)

13, 19, 16

16, 7, 8

Lemaire and Kenyon, 2006

HGV(Heavy goods vehicle)

HGV trailer with 2 tons of furniture, EUREKA

499 project 128 18 Grant and Drysdale, 1997
A tralle.r load with total 10.9 ton(woods and 209 19 Ingason and Lonnermark, 2005
plastic pallets), Runehamar tunnel test

A trailer load with total 6.8 ton(wood pallets

and PUR mattresses), Runehamar tunnel test 157 14 Ingason and Lonnermark, 2005
A trailer 1.03d with 8.5 ton(furniture and rubber 119 10 Ingason and Lonnermark, 2005

tires), Runehamar tunnel test
A trailer load with 3.1 ton(paper boxes filled
with plastic cups), Runehamar tunnel test 66 7 Ingason and Lonnermark, 2005
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