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A Study on the Damage to a Concrete Bridge Pier due to Fire
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Abstract

In this study, the damage to a concrete bridge pier due to fire caused by the fall of an oil truc-
k were investigated by the use of FEM and by tensile tests for reinforcements. And these results
were analyzed and compared with the measured values. In the FEM calculations, the selected
variable was the fire temperature T,=500~8007C. The fixed values were the heat transition co-
efficient a==2000W /m" - K, the initial temperature of concrete T,=5C and the fire duration
t==30 minutes. As the results obtained from numerical calculations, the property damage zone
appeared to be 1.5~4.1cm and the structure damage zone appeared to be 8.7~10.1cm from the
concrete surface. And this results give values very similar to those measured, namely 2~4cm
and 8~ 10cm respectively. The results from tensile tests give no serious loss of the tensile stren-
gth.

Keywords : concrete bridge pier. fire temperature, heat transition coefficient, property damage
zone, structure damage zone, fire duration, tensile strength, tensile test
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Table 1 Rebound numbers of Schmidt Hammer

Remarks

Position Rebound Number

damaged zone 23.4 58%
Boundary zone 30.4 75%

Sound zone 40.5 i 100%
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Fig. 1 The fire-damaged concrete pier
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Table 2 Tensile testing of the reinforcements(g=16mm)
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Position stress | strength sttain© Remarks
B 0 T
Sound zone 3760 ‘ Si:l(}(r 28.8 100%
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Fig. 2 Temperature distribution at various times in the
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