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Section factor A/V in columns Section factor A/V in columns 

COST ACTION TU0904 – IFER
Integrated Fire Engineering and Response

Workshop in Kraków , 20-21 February 2014
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with asymmetric heatingwith asymmetric heating
Ignacio González, Frederic Marimon, 

Miquel Ferrer and Miquel Casafont
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PROBLEMS CAUSED BY THERMAL PROBLEMS CAUSED BY THERMAL 
GRADIENTGRADIENT

Non-uniform heating produces thermal
gradients through the cross-section and these
thermal gradients cause displacements out of
axis of column (known as bowing effect) .
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HEA 300

axis of column (known as bowing effect) .

Adiabatic 
contour

ISO 834

In cases where there is a strong asymmetric
distribution of temperature, this bowing can
produce DISTORTION OR BREAKAGE OF
THE WALL and the loss of its integrity (E
criterion).

30 min
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BREAKEAGE OF WALLBREAKEAGE OF WALL

PLAN VIEW 

Columns
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Walls

In Catalonia there are prescriptive rules which recommends using double
columns in some situations. For example in walls which separ ate different
buildings. This measure can help to prevent damages caused b y bowing effect.
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UNCONSERVATIVE ESTIMATION OF UNCONSERVATIVE ESTIMATION OF 
LOAD CAPACITYLOAD CAPACITY
Another problem is that the assumption of uniform temperatu re distribution
could lead to obtain unsafe results in terms of column capaci ty, specially in very
slender columns that are loaded with more than 50% of their am bient load
capacity.
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AGARWAL, A.; CHOE, L.; VARMA, A.H. “Fire design of s teel columns: Effects of thermal gradients”. Journal  of 
Constructional Steel Research, ELSEVIER, ISSN: 0143 -974X. Volume 93, Pages 107–118, 2014



A
ct

io
n 

IF
E

R
   

W
or

ks
ho

p 
K

ra
kó

w

In
te

gr
at

ed
 F

ire
 E

ng
in

ee
rin

g 
an

d 
R

es
po

ns
e

20
-2

1 
F

eb
. 2

01
4 

  

ADVICES FOR APPLICATION OF GENERAL ADVICES FOR APPLICATION OF GENERAL 
FORMULAS 4.25 AND 4.27 OF EN 1993FORMULAS 4.25 AND 4.27 OF EN 1993--11--2 2 

4.25 (Unprotected Steel) 4.27 (Protected Steel)

So, it could be convenient give some advices for the applicat ion of general
formulas 4.25 and 4.27 in the cases of columns with asymmetri c heating from
tables 4.2 and 4.3.
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For instance, the addition of a new clause or note to warning i n the case of
columns or beam-columns when calculating the section facto r with
asymmetry, like both cases shown below.
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MECHANICAL AND THERMAL DOUBLE MECHANICAL AND THERMAL DOUBLE 
SYMMETRYSYMMETRY

Otherwise, it may be possible to incorporate new cases of col umns or
beam-columns with mechanical and thermal double symmetry i n tables 4.2
and 4.3. In these cases there are no thermal gradients.
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Thanks for your 
attention
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