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caused by the oil tanker fire, the difference between bridge fire and building fire was given, the
numerical calculation method of the whole fire process of thermo-mechanical coupled and the
equivalent calculation method of strength division was provided, according to the fire resistance of
simply supported steel-concrete composite box girders. The temperature distributed within the
girder section under HC fire was analyzed, and the degradation process of the strength in each
component was studied. Further, the time-dependent variation relationship between the cross-
sectional flexural capacity and fire exposure time of a simply supported steel-concrete composite
box girder was analyzed. A formula predicting the flexural capacity with time of HC fire was
derived. The failure time of a composite box bridge girder under a HC fire condition was obtained
by comparing the flexural capacity and load effect. The results show that the provided method
can predict the temperature and structural responses of a composite box bridge girder under HC
fire conditions. The average temperature can be highly influenced by the thickness of each
component. The peak temperature in the girder section without a transverse diaphragm is higher
than that in girder section with a transverse diaphragm. The flexural capacity of the mid-span
section of simply supported steel and concrete composite box girder can be grouped into four
stages with HC fire. The flexural capacity remains in the initial state for up to 8 min, the rate of
degradation becomes larger between 8 to 16 min, the neutral axis feature of section changed from
16 to 48 min, then it steps into faster degradation and fails after 48 min. The extinguishing time
is suggested to be limited to 8 min. The time-dependent decay formula proposed to solve the
flexural capacity of the cross section of a simply supported steel-concrete composite box girder is
simple, The decay mechanism of the flexural capacity of simply supported steel-concrete
composite box girder is further clarified, and it can provide data to guide fire resistance design and
intelligent assessment after fires. 2 tabs, 11 figs, 27 refs.
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Tab.1 Structural member parameters of steel-concrete composite girder
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