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U OBJECTIVES

= The evaluation of the behavior of reinforced concrete (RC) columns in fire by means of simplified and the advanced calculation models.
= Proposal of a simplified calculation method (SimFIRc) for the analysis of RC columns in fire.

= The results of SimFIRc are compared with the ones obtained with an advanced calculation method, the finite element model SAFIR,
developed by J. M. Franssen, in University of Liege, in Belgium.

U CALCULATION PROCESS

= The SimFIRc model was developed for numerical analysis in fire of RC columns subjected to second order effects. It is based in the
method of the nominal stiffness, described in EN 1992-1-1, for RC elements at room temperature, with the necessary adaptations
for high temperatures .

= The second order effect is calculated through equation (1) which is a function
of the first order moment of the critical load and the applied axial load: My =M, 0+ B/(N, /Ny, -1)

0 MECHANICAL MODEL

= The interaction diagram can be created with the equations of equilibrium (2) for a certain instant of time:
m (armad )

My, 5 Zbﬁ[a cdﬂal’g )]":g_az__a:l zbﬁ[‘lk' cdfr )][_ 2 :| ZA"f:y,ﬁ(evg j)'Zj nel

1<k

N s Z bp-a; fu g (Hi’gc’i)+ Z Ay fos (‘91‘7‘9\-,]') () 550
j=1

g 512 m4¢(12 - SAFIR
RN > 500 20
Action '2 o 012
< 450
. [ Action B i m4(16 - SAFIR
N z . ‘%‘ ‘g 400 l4¢16»SimFIRC
] \\ ~ % 350 - 04025 - SAFIR
fetont n /}Deﬁarmllion B i S 300 & @7 D4¢25 SmFIRe
// i 1 " 250 253
// ‘ 210
B B 200
160 161
150 143
115
0 EXAMPLES 100 o
= Figure 1 presents the loadbearing capacity obtained by the %
SimFIRc and SAFIR for 30, 60, 90 and 120 minutes of a 8m tall 0 pv pv o Ar20
RC column, with a cross-section of 0.3 x 0.3 m?, and a distance Fire Resistance [min.]
from the axis of the reinforcement bars to the surface of a=4cm, Fig. 1 —Loadbearing capacity of a RC column 8m tall for different fire resistances

considering steel reinforcement bars of dia. 4912, 406 and 4¢25.
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= The formulation of EN 1992-1-1 indicated for calculation of the o
resistance of concrete sections at room temperature was 300
adapted by the author’ for high temperatures (SimFIRc), being 200 |ss 145 ‘30
the results at the level of the ones obtained with SAFIR. 100 e 2 69w 2
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Fig. 2 —Loadbearing capacity of a RC columns with 4, 8 and 12m tall
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