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European foreword

This document (EN 1992-1-2:2004/prA1:2017) has been prepared by Technical Committee CEN/TC 250
“Structural Eurocodes”, the secretariat of which is held by BSI.

This document is currently submitted to the CEN Enquiry.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association.
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1 Modification of 4.2.1(1)

Replace existing NOTE 2 in paragraph (1) of 4.2.1 with the following new NOTE 2:

"NOTE 2 A simplified method for fire design of slender columns in braced and unbraced systems is given in Annex
C."

2 Modification of 5.3.3(1)

Delete the following sentence in paragraph (1) of 5.3.3:

"Further information is given in Annex C."

3 New Annex C

Replace the existing Annex C with the following:

1]

Annex C
(informative)

Buckling of columns under fire conditions

(1) The tables in this annex provide information for assessing columns with rectangular cross section in
braced or unbraced structures giving the maximum permissible slenderness ratio under fire conditions,
Asimax- The slenderness ratio in the fire situation is Asz = lps / i, where the effective column length, Iy, is
defined by the actual length of the column, /, and the support conditions under fire conditions.

The effective length in fire 55 can be taken as the effective length Iy in cold conditions in all cases. For
braced building structures where the required standard fire exposure is higher than 30 min and the
column is continuous through a slab providing fire separation, the effective length Iy s may be taken as 0,5
I for intermediate floors and 0,5 I < lps < 0,7 [ for the upper floor. Intermediate values of lys / [ can be
chosen depending of the actual moment restraints at the supports under fire conditions. For unbraced
structures Iy should be taken as the lesser of 21 or Iy in cold conditions.

The radius of gyration i is shown in Figure C.1.

(2) The following parameters are needed to use the tables in this annex:

Rxx Required fire resistance as standard fire duration (xx minutes)

h b Dimensions of column cross section, b < h

A Cross sectional area of column, 4. = b-h
Ny N

Load degree: ng = T LR (C.1)

A > X ca
( La 1j+(Ascxf:vd+Astxf;d)

w A x + A, x

Modified mechanical reinforcement degree: @ = —= sd st Zsd A= Ag

Ac X f;‘d
a

Asc and Ay are defined in (3).
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en Modified, total first order eccentricity of the normal force, Ngqy, in the fire condition,
see Figure C.1. However, ex 2e¢, see EN 1992-1-1:2004, 6.1(4)

a Axis distance for the reinforcement

Neas  The design axial load in the fire condition

Meqs  The design first order moment in the fire condition

The design values of the concrete strength, f.q and of the reinforcement yield strength, fi5, are given
according to the ultimate limit state at the temperature @ = 20 °C. The tables are not applicable for fox > 50
MPa. The reference dimension for the cross section in the tables is always the smaller cross section
dimension b.

(3) Ay is the reinforcement cross section area at the axis distance a from the column’s compressive side,
and A is the reinforcement cross section area at the axis distance a from the column’s tensile/least
compressed side. Other reinforcing bars in the cross section are disregarded.

Each possible buckling direction should be examined. The tables can be used for buckling around both
the z-axis and the y-axis as defined in Figure C.1. They can also be used for asymmetric rectangular cross
sections. For buckling around both the z-axis or the y-axis, the smaller dimension b should be used as the
parameter in the tables.

For buckling around the y-axis, the actual first order eccentricity of the normal force in the fire condition
may be reduced by the factor b/h. Using the tables, ey always is at least 20 mm.

For columns with asymmetric reinforcement arrangements, the minimum values of A, and A shall be
used.
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Figure C.1 — Rectangular cross sections
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(4) For rectangular cross sections the minimum number of reinforcing bars in each Ay and As: is given in
the following table:

Table C.1 — Minimum number of reinforcing bars

w Minimum dimension of column section, b
600 mm 500 mm 400 mm 300 mm 250 mm 200 mm
0,1 3 3 3 2 2 2
0,2 3 3 3 2 2 2
0,5 3 3 3 2 2 2
1,0 5 4 3 2 2 2

(5) Inaccordance with EN 1992-1-1:2004, 4.4.1.2(3) the axis distance for the reinforcing bars in the cross
section shall fulfil a > 1,5-¢, where ¢y is the bar diameter.

(6) Using the tables within this annex, linear interpolation is permitted.



Table C.2 — Maximum permissible slenderness ratio under fire conditions for braced and unbraced columns: R30
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b 600 500 400 300 250 200
(mm)
R nF 02 | 04 | 06 02 | 04 | 06 02 | 04 | 06 02 | 04 | 06 02 | 04 | 06 02 | 04 | 06
(Il'elll\]n) (mam) }\ﬁ,max }\fi,max }\fi,max }\ﬁ,max }\fi,max }\ﬁ,max
20 25 55 55 52 55 55 50 55 55 47 55 50 40 55 47 35 55 42 28
20 45 55 55 55 55 55 55 55 55 55 55 55 49 55 55 44 55 49 36
20 65 55 55 55 55 55 55 55 55 55 55 55 55 55 55 48 55 46 37
20 85 55 55 55 55 55 55 55 55 55 55 55 55 55 54 47 54 44
50 25 55 55 46 55 54 42 55 50 36 54 39 21 49 32 40 18
w01 50 45 55 55 55 55 55 52 55 55 45 55 47 27 55 38 47 19
’ 50 65 55 55 55 55 55 55 55 55 51 55 51 31 55 38 43
50 85 55 55 55 55 55 55 55 55 55 47 28 52 33 37
100 25 55 48 32 55 42 22 52 33 35 21
100 45 55 55 41 55 51 29 55 40 45 30
100 65 55 55 47 55 55 33 55 43 28
100 85 55 55 55 55 32 55 39 22
20 25 55 55 54 55 55 52 55 55 48 55 53 40 55 50 36 55 44 28
20 45 55 55 55 55 55 55 55 55 55 55 55 51 55 55 45 55 51 36
20 65 55 55 55 55 55 55 55 55 55 55 55 55 55 55 48 55 47 36
20 85 55 55 55 55 55 55 55 55 55 55 55 54 55 54 45 55 42 34
50 25 55 55 47 55 55 43 55 54 37 55 43 21 55 36 50 22
0=0,2 50 45 55 55 55 55 55 55 55 55 47 55 52 29 55 43 55 24
50 65 55 55 55 55 55 55 55 55 54 55 55 32 55 40 48
50 85 55 55 55 55 55 55 55 55 51 55 47 26 55 31 38
100 25 55 53 33 55 47 24 55 38 48 37
100 45 55 55 44 55 55 33 55 47 55 18 48 23
100 65 55 55 51 55 55 38 55 51 55 45
100 85 55 55 55 55 35 55 43 52 28
20 25 55 55 55 55 55 53 55 55 50 55 55 40 55 54 35 55 47 28
20 45 55 55 55 55 55 55 55 55 55 55 55 53 55 55 47 55 55 37
20 65 55 55 55 55 55 55 55 55 55 55 55 55 55 55 48 55 47 33
20 85 55 55 55 55 55 55 55 55 55 55 55 51 55 51 39 54 36 25
®=0,5 50 25 55 55 49 55 55 45 55 55 38 55 47 20 55 40 55 27
50 45 55 55 55 55 55 55 55 55 52 55 55 33 55 50 55 32
50 65 55 55 55 55 55 55 55 55 55 55 55 36 55 46 55
50 85 55 55 55 55 55 55 55 55 51 55 47 19 55 26 34
100 25 55 55 35 55 54 25 55 46 55 22 55 45
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100 45 55 55 50 55 55 40 55 55 15 55 33 55 51
100 65 55 55 55 55 55 46 55 55 14 55 31 55
100 85 55 55 55 55 55 39 55 50 55 30
20 25 55 55 55 55 55 55 55 55 49 55 55 39 55 55 34 55 49 25
20 45 55 55 55 55 55 55 55 55 55 55 55 55 55 55 48 55 55 37
20 65 55 55 55 55 55 55 55 55 55 55 55 55 55 55 48 55 47 31
20 85 55 55 55 55 55 55 55 55 55 55 55 47 55 48 33 49 27
50 25 55 55 53 55 55 47 55 55 38 55 49 17 55 42 55 29

w=10 50 45 55 55 55 55 55 55 55 55 55 55 55 35 55 55 16 55 37

’ 50 65 55 55 55 55 55 55 55 55 55 55 55 39 55 50 55

50 85 55 55 55 55 55 55 55 55 51 55 46 55 16 22
100 25 55 55 39 55 55 27 55 50 55 25 55 55
100 45 55 55 55 55 55 46 55 55 22 55 42 55 55
100 65 55 55 55 55 55 55 55 25 55 41 55 23
100 85 55 55 55 55 55 55 53 55 26
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b 600 500 400 300 250 200
(mm)
R60 nF 02 | 04 | 06 02 | 04 | 06 02 | 04 | 06 02 | 04 | 06 02 | 04 | 06 02 | 04 | 06
(n??n) (mam) }\fi,max }\ﬁ,max }\ﬁ,max }\fi,max }\ﬁ,max }\fi,max
20 25 55 48 39 55 46 36 52 43 31 43 35 21 38 30 31 20
20 45 55 55 48 55 55 45 55 51 39 55 42 29 49 36 22 40 25
20 65 55 55 55 55 55 52 55 55 46 55 47 36 51 39 27 38 25
20 85 55 55 55 55 55 55 55 55 50 55 47 38 48 37 29 33 24
50 25 52 43 32 50 40 27 45 34 16 33 20 25
001 50 45 55 53 40 55 49 35 55 42 24 46 28 38 15 24
’ 50 65 55 55 47 55 55 41 55 48 29 51 32 40 15 23
50 85 55 55 54 55 55 47 55 49 32 49 31 36
100 25 45 34 15 40 27 31 10
100 45 55 43 23 54 36 45 20 26
100 65 55 49 28 55 41 51 23 30
100 85 55 54 32 55 44 52 22 28
20 25 55 49 38 55 47 35 55 43 30 44 34 19 40 29 33 18
20 45 55 55 49 55 55 46 55 54 40 55 44 30 55 38 22 45 26
20 65 55 55 55 55 55 54 55 55 48 55 50 36 55 40 26 42 25
20 85 55 55 55 55 55 55 55 55 51 55 48 37 51 37 27 33 21
50 25 55 44 31 54 41 25 50 35 14 35 19 28
=02 50 45 55 55 42 55 53 36 55 46 26 54 31 46 18 33
’ 50 65 55 55 50 55 55 43 55 52 31 55 35 48 18 29
50 85 55 55 55 55 55 49 55 53 34 55 32 41
100 25 50 35 11 45 28 38 11
100 45 55 48 25 55 40 55 26 38 23
100 65 55 55 31 55 46 10 55 30 43 25
100 85 55 55 36 55 50 12 55 29 39
20 25 55 50 35 55 47 31 55 43 26 48 30 43 24 36
20 45 55 55 51 55 55 47 55 55 42 55 47 30 55 40 21 54 28
20 65 55 55 55 55 55 55 55 55 50 55 54 37 55 43 26 47 26
20 85 55 55 55 55 55 55 55 55 53 55 51 37 55 38 24 34 18
®=0,5 50 25 55 45 26 55 41 19 55 34 39 33 20
50 45 55 55 43 55 55 38 55 51 27 55 35 55 23 44
50 65 55 55 53 55 55 47 55 55 35 55 40 55 23 36
50 85 55 55 55 55 55 53 55 55 37 55 36 48 14
100 25 55 35 55 27 49 18




