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Abstract This paper describes the behavior and failure probability of the basic structural members in a fire for the
fire safety assessment of offshore structures. A fire safety assessment can be accomplishedby comparing the fire
resistance of the members with the fire severity of the heat load due to fire. The fire severity is represented as the
maximum temperature of the members using the Eurocode | standard fire curve and heat transfer equation. On the
other hand, the fire resistance is the limiting temperature calculated by a simplified formula in the case of simple
structural members. Considering the complexity of FPSOs and offshore structures, a general-purposestructural analysis
program should be used and the limiting temperature obtained by analyzing the structural strength of the
membersthrough anelasto-plastic analysis with alarge deflection, and compared with the maximum temperature. Also,
the equality of these two methods of evaluating the fire resistance was confirmed by comparing them. Following three
criteria,the strength, serviceability and stability, three failure modes, namelythe first failure of a hinge, large deflection
and buckling,were chosen. The failure temperature was verified for each failure mode. using the AFOSM method in
the equation of the fire severity and fire resistance, thereby giving the failure probability of the member. By applying
these processes to the example of a beam and plate, the behavior of the structure and failure (temperature?) of each
failure mode can be determined.
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Fig. 1. Overview of fire safety assessment
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Table 1. Calculation of member temperature
Steel Fire Temperature .
. Change in steel temperature
Time temperature temperature Difference A T
T, 7 T,—T, ;
Initial steel temperature Standard fire Calculated from Heat transfer
t, = At T, at = At /2 ]} — Ty Equation : A7,
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Table 2. Random Variables used at the examples

Probabilistic variable Mean value Covariance
Fuel Load(€;) 330.0 -10% - 10%
Ventilation(£},) 0.04517 -10% - 10%
Plate Aspect Ratio(a,/b) l@a=1m) 1% - 1%
Beam 20l(0) 0.92 1% - 1%
Thermal inertia(f) 1,160 -10% - 10%
Steel density(d) 7,850 -0.5% - 0.5%
Specific heat(h) 600 -5% - 5%
Young's modulus(£') 2.058el1 -10% - 10%
Yield stress( y) 3.15%e" -10% - 10%
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