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Evaluation of residual load carrying capacity of pre-tensioned prestressed
concrete girders after a fire considering the effect of explosion of concrete

cover
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Unless the maximum temperature of prestressing steels reaches 400 , which
is a guideline for reducing the residual strength after cooling, and the explosion of concrete does
not reach the prestressing steels, the load carrying capacity of the member will not be
significantly reduced under a normal external fire. On the other hand, it is necessary to
appropriately evaluate the decrease in steel strength in situations where the remaining cover is
less than 20 mm after being subjected to a hydro-carbon fire with temperatures exceeding 900
In this study, the relationship between the residual cover after explosion and the maximum
temperature of the prestressing steels, and the relationship between the maximum temperature and the

residual strength of the prestressing steels are obtained. If the maximum temperature of
prestressing steels can be obtained analytically, the results of this research could be used to
evaluate the residual load carrying capacity of PC girders after fire damage.
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Pmax (KN) | Py (KN) (N/mm?) (%) (%)
N 387.9 362.3 1.07 1.00 63.3 100 100 1.00
30EX700 700 -30 399.4 347.9 1.15 1.03 62.5 92.6 36.6 196 1.00
60EX700 700 -60 385.6 345.6 1.12 0.97 57.3 98.7 34.1 238 1.00
30HC900 900 -30 377.1 346.2 1.09 0.98 57.3 99.7 34.8 224 1.00
60HC900 900 -60 332.5 290.0 1.15 0.88 63.3 99.1 18.1 573 0.62
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