ANNEX 15

NATIONAL ANNEX
TO STANDARD

SFS-EN 1994-1-2 EUROCODE 4: DESIGN OF COMPOSITE STEEL
AND CONCRETE STRUCTURES

Part 1-2: General rules. Structural fire design

Preface

This National Annex is used together with Standard SFS-EN 1994-1-2.
This National Annex sets out:

a) National parameters for the paragraphs of Standard SFS-EN 1994-1-2 where national selection is
permitted.

National selection is permitted in the following paragraphs of Standard SFS-EN 1994-1-2:

- 1.1(16)
-2.13(2)
-2.3(1)P
-2.3(2)P
-2.4.2(3)
-3.3.2(9)
~4.1(1)P
-4.3.5.1(10)

b) Guidance on the use of the Informative Annexes A, B, C, D, E, F and G and also on replacing the
Informative Annex H.



1.1 Scope
1.1(16)

When designing in accordance with Standard SFS-EN 1994-1-2, the highest strength class of concrete
is C50/60.

2.1.3 Parametric fire exposure
2.1.3(2)

No values are given for the average temperature rise Ag; and for the maximum temperature rise A6,
during the cooling phase of fire.

Explanation:

The requirement for separating function EI is only based on a standard fire and on temperature limits
set by it.

The fire safety requirement is also deemed to be satisfied if the building is designed and executed
based on design fire scenarios which cover the situations likely to occur in the said building. Satisfac-
tion of the requirement is attested case-by case taking into account the properties and use of the build-
ing (The National Building Code of Finland E1:1.3.2).

2.3 Design values of material properties
2.3(1)P

The values of partial safety factors for mechanical properties of steel and concrete are yi, 4, = 1.0;
nips = 1.05 Y = 1.05 s = 1.0.

2.3(2)P

The values of partial safety factors for thermal properties of steel and concrete in the equations (2.2a)
and (2.2b) are yj; = 1.0.

2.4.2 Member analysis
2.4203)

Note 1: Partial safety factors of loads in accordance with the National Annex to Standard SFS-EN
1990 are used in Finland. An equivalent, conforming to Fig. 2.1 in Standard SFS-EN 1994-1-2, is set
out in the following Fig. 2.1(FI) where the reduction factor 7; has been calculated as a function of the
load ratio Qy, ;/G; using the values in the Finnish National Annex to Standard SFS-EN 1990.

Note 2: As a simplification, the recommended value 7; = 0.65 is used excluding load class E (storage
and industrial premises) in accordance with Standard SFS-EN 1991-1-1 where the value 7; = 0.7 is
used.
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Fig. 2.1(FI) Variation of the reduction factor 7; as a function of the load ratio Oy /G, when partial
safety factors in accordance with the National Annex to Standard SFS-EN 1990 are used.

3.3.2 Normal weight concrete
3.3.209)

An upper limit value in accordance with expression (3.6a) in Standard SFS-EN 1994-1-2 is used for
the thermal conductivity A, of normal weight concrete.

4.1 Introduction
4.1(1)P

Advanced calculation methods may be used in Finland. Their validity is verified in accordance with
paragraph 4.4.4.

4.3.5.1 Structural behaviour
4.3.5.1(10)

The values 0.5 and 0.7 times the system length L are used for the buckling lengths L.; and L., .

Annexes A,B,C,D, E,F, Gand |

Informative Annexes A, B, C, D, E, F, G and I may be used.



Annex H
Simple calculation model for concrete filled hollow sections exposed to fire
all around the column according to the standard temperature-time curve

Informative Annex H is not used in Finland.

Simple design methods may be used for fire design of concrete filled hollow sections, the principles of
which are set out in paragraph 4.3.5.1 of Standard SFS-EN 1994-1-2. These methods concern columns
exposed to standard fire exposure on each side in the same way.

(1) The simple methods described are only used when designing columns in braced frames. The model
should include data on the temperatures €, on which the calculations of the compressive resistance of
the cross-section and effective flexural stiffness of the column are based.

(2) With simple methods, the design value for compression resistance of an axially loaded column is
calculated as a buckling load from the expression:

Nfi rd = 2(26)Nii pl Rd (4.12)
where

7( 19) is a reduction factor conforming to the buckling curve c set out in paragraph 6.3.1 of Stan-

dard SFS-EN 1993-1-1 corresponding to the relative slenderness Z@ , unless demonstrated
reliably that some other buckling curve is more correct,

Njipira is the fire design value for cross-sectional compression resistance.

3P 1)
S

(3) Cross-section is divided into parts according to the materials where “a” is used for steel profile,
for reinforcement and “c” for concrete.

(4) Fire design value for cross-sectional compression resistance is:
Nfi pl Rd = Z(Aa,efay,e)/ M fia +%(As,0fsy,9)/ Masis +Z(Acolfen)! Tmsic (4.13)
) m

where

A; 1s the area of each part of cross-section at the temperature 6.

(5) Effective flexural stiffness is calculated from:

(EZ ) eff = Z((Pa,eEa,ela,H )+ Z((/’S,HES,HIS,H )+ Z((/’c,eEc,sec,elc,H) (4.14)

where
l;s  is the second moment of area of material part i related to the considered axis,

@0 1s the reduction factor which is calibrated to match the compression resistances achieved in
loaded fire tests so that the result is on the safe side.



Eeseco is the characteristic value of secant modulus of concrete during fire which is calculated by
dividing f. ¢ by compression &, 4.

(6) Critical buckling load during fire in accordance with the elasticity theory is
2 2

Nficr =7°(E/ Xietf / Lo

where

Ly s the buckling length during fire calculated in accordance with paragraph 4.3.5.1(10).

_ , _— Nfi,pl R
(7) Relative slenderness during fire is: 19 = N
fi,cr

where

Njipir 1s the value of cross-sectional resistance Nj;,; zs in accordance with paragraph (4) when the par-
tial safety factors jisq, 715 and jagsc are = 1,0.

(8) The design value Nj; zq s of compression resistance in an eccentrically loaded column is

f Mgg
Nfi Rd s = Nfi Rd 1{1—NCdA° ]M .
pl,Rd ) Mpi Rd

where f.; = fu/y. 1s the design strength of concrete at normal temperature and Mg, ; = the maximum
first order design moment due to design load at normal temperature. N,;zs and M, r; are the design
resistances of the column cross-section in accordance with Standard SFS-EN 1994-1-1.

NOTE 1:

The values of reduction factors ¢; ¢ are characteristic to each method and depend on the temperatures €
of steel section, reinforcement and concrete used in the method and also on the curve included in the
buckling analysis.

NOTE 2:

Reduction factors used in the method may be calibrated on the basis of compression resistances
achieved in fire tests of loaded columns so that, when calculating the values N,z and (El)j; .4 the
temperatures included in the design model and the material characteristics corresponding to these set
out in paragraphs 3.2.1, 3.2.2 and 3.2.3 in Standard SFS-EN 1994-1-2, are used.



