
 
 
Unofficial translation 
 
 

Ministry of the Environment Decree 

on applying Eurocode standards in building construction 
 

Given in Helsinki on 15th  October 2007 
 
 

1 § 
In accordance with the decision by the Ministry of the Environment it is hereby 

decreed by virtue of Section 13 of the Land Use and Building Act (132/1999),  enacted on 5th of February  
1999 that the following Annexes are enforced in building constructions: 

 
When applying Eurocode –design standards (Eurocodes) in the designing of supporting structures, the Na-

tional Annexes decreed by the Ministry of Environment have to be followed. 
 

2 § 
 

This decree enforces the National Annexes of the following Eurocodes  
 
  SFS-EN 1990,  annex 1 
  SFS-EN 1991-1-1, annex 2 
  SFS-EN 1991-1-2, annex 3 
  SFS-EN 1991-1-3, annex 4 
  SFS-EN 1991-1-4, annex 5 
  SFS-EN 1991-1-5, annex 6 
  SFS-EN 1992-1-1, annex 7 
  SFS-EN 1992-1-2, annex 8 
  SFS-EN 1993-1-1, annex 9 
  SFS-EN 1993-1-2, annex 10 
  SFS-EN 1993-1-8, annex 11 
  SFS-EN 1993-1-9, annex 12 
  SFS-EN 1993-1-10, annex 13 
  SFS-EN 1994-1-1, annex 14 
  SFS-EN 1994-1-2, annex 15 
  SFS-EN 1995-1-1, annex 16 
  SFS-EN 1995-1-2, annex 17 
  SFS-EN 1997-1, annex 18 
 

The decree entered into force on the 1st  of  November 2007. 
 
 

Helsinki, 15th October 2007 
 
 
 
  Minister of Housing Jan Vapaavuori 
 
 
    Building Councellor  Teppo Lehtinen 



ANNEX 1 

 

NATIONAL ANNEX 

TO STANDARD 

SFS-EN 1990 EUROCODE – BASIS OF STRUCTURAL DESIGN 

 

Preface 
 
This national annex is used together with Standard SFS-EN 1990:2002.  
 
This national annex sets out:  
 
a) the national parameters for the following paragraphs in Annex A1 to Standard SFS-EN 1990 where 
national selection is permitted: 
 
 - A1.2.2 (Table A.1.1) 
 - A1.3.1 (1) Tables A1.2(A), (B) and  (C) 
 - A1.3.1(5) 
 - A1.3.2 (Table A.1.3) 
  
b) Guidance for the use of the informative annexes B, C and D. 



Annex A1 
Application to buildings 
 
A.1.2.2 Values of ψ factors 
 
A1.2.2(1) 
 
Table A1.1 (FI) provides values for the symbols of Table A1.1 of EN 1990. The national annex to standard 
SFS-EN 1993-3-1 is complied with in respect of masts. 
 
Table A1.1: (FI)  Values of ψ factors for buildings 
 

Load ψ0 ψ1 ψ2 

Imposed loads in buildings, category (see 
EN 1991-1-1) 
Category A: areas in  residential buildings 
Category B: office areas 
Category C: congregation areas 
Category D: shopping areas 
Category E: storage areas 

 
 

0,7 
0,7 
0,7 
0,7 
1,0 

 
 

0,5 
0,5 
0,7 
0,7 
0,9 

 
 

0,3 
0,3 
0,3 
0,6 
0,8 

Category F: traffic area, 
 vehicle weight ≤ 30 kN 
Category G: traffic area, 
 30 kN < vehicle weight ≤ 160kN 
Category H: roofs 

 
0,7 

 
0,7 
0 

 
0,7 

 
0,5 
0 

 
0,6 

 
0,3 
0 

Snow loads on buildings (see EN 1991-1-3)*), 
when 
sk < 2,75 kN/m2 
sk ≥ 2,75 kN/m2 

 
 

0,7 
0,7 

 
 

0,4 
0,5 

 
 

0,2 
0,3 

Ice loads **) 0,7 0,3 0 

Wind loads on buildings (see EN 1991-1-4) 0,6 0,2 0 

Temperature (non-fire) in buildings (see EN 
1991-1-5) 

0,6 0,5 0 

*) Outdoor terraces and balconies ψ0  = 0 combined with categories A, B, F and G. 
Note: In case there are different categories of loads in one building, which cannot clearly 
be separated into different sections, values for ψ factors giving the most unfavourable 
effect should be used. 
**) Added in the Finnish National Annex 

 

Commentary: Characteristic values of ice loads are given among others in ISO 12494:2001. 
 
 
 



A1.3.1 Design values of actions in persistent and transient design situations 
 
A.1.3.1(1) 
 
For the design of buildings the Tables A1.2(A) (FI), A1.2 (B) (FI) and 1.2(C) (FI) provide values to be used 
in Finland for the symbols of Tables A1.2(A), A1.2(B) and A1.2(C) of EN 1990. 
 
Commentary: Multiplication factor KFI  is used only in combinations of actions for persistent or transient 
design situations according to clause 6.4.3.2. The factor is not used in fatigue or serviceability limit state 
design situations. 
 
Table A1.2(A) (FI)  Design values of actions (EQU) (Set A) 
 

Permanent actions Accompanying variable actions (*) Persistent and 
transient 
design 

situations Unfavourable Favourable 

Leading 
variable action 

(*) 
 
 

Main (if any) Others 

(Eq. 6.10) 1,10 KFIGkj,sup 0,90 Gkj,inf 

 
1,50 KFIQk,1 

 
 

 
1,50KFI ψ0,iQk,I 

 

(*) Variable actions are those considered in Table A1.1 
 
KFI depends on the reliability class given in table B2 of Annex B as follows:  

 
In reliability class RC3 KFI = 1,1 
In reliability class RC2 KFI = 1,0 
In reliability class RC1 KFI = 0,9.  
 

The reliability classes are associated with the consequence classes CC3 … CC1 given in Annex B. 
 
 



Table A1.2(B) (FI)  Design values of actions (STR/GEO) (Set B) 
 

Permanent actions Accompanying 
variable actions (*) 

Persistent 
and transient 

design 
situations Unfavourable Favourable 

Leading 
variable action 

(*) Main (if any) Others 

(Eq.  6.10a) 1,35KFI Gkj,sup    0,90 Gkj,inf    

(Eq.  6.10b) 1,15KFI Gkj,sup 0,90 Gkj,inf 

 
1,5KFI Qk,1 

 
 

 
1,5 KFI ψ0,iQk,i 

  
 

(*) Variable actions are those considered in Table A1.1 
 
Note 1.  This can be  expressed as a design formula in such a way that the most unfavourable of the two 
following expressions is used as a combination of loads when it should be noted that the latter 
expression only contains permanent loads: 
 

FI kj,sup kj,inf FI k,1 FI 0,i k,i
i>1

FI kj,sup kj,inf

1,15 0,9 1,5 1,5

1,35 0,9

K G G K Q K Q

K G G

ψ + + +

 +

∑  

 
KFI depends on the reliability class given in table B2 of Annex B as follows:  

 
In reliability class RC3 KFI = 1,1 
In reliability class RC2 KFI = 1,0 
In reliability class RC1 KFI = 0,9.  
 

The reliability classes are associated with the consequence classes CC3 … CC1 given in Annex B. 
 
Note 2: See also standards SFS-EN 1992 to SFS-EN 1999 for γ values to be used for imposed 
deformations. 
 
Note 3:  The characteristic values of all permanent actions from one source are multiplied by γG,sup if the 
total resulting action effect is unfavourable and γQ ,inf  if the total resulting action effect is favourable.  For 
example, all actions originating from the self weight of the structure may be considered as coming from 
one source; this also applies if different materials are involved. 
 
Note 4:  For particular verifications, the values for γG and γQ may be subdivided into γg and γq  and the 
model uncertainty factor γsd .  A value of γsd  = 1,05 … 1,15 can be used in most common cases. 
 
Note 5:  In respect of geotechnical design of foundations, see standard SFS-EN 1997-1 with its 
National Annex. 

 
 



Table A1.2(C) (FI)  Design values of actions (STR/GEO) (Set C) 
 

Permanent actions Persistent and 
transient 
design 

situation Unfavourable Favourable 

Leading 
variable action 

(*) 
Accompanying variable actions (*) 

(Eq. 6.10) 1,0KFI Gkj,sup 1,0 Gkj,inf 1,3 KFIQk,1
 1,3 KFIψ0,iQk,I 

(*) Variable actions are those considered in Table A1.1 
 

KFI depends on the reliability class given in table B2 of Annex B as follows:  
 
In reliability class RC3 KFI = 1,1 
In reliability class RC2 KFI = 1,0 
In reliability class RC1 KFI = 0,9.  
 

The reliability classes are associated with the consequence classes CC3 … CC1 given in Annex B. 
 
 
 
A.1.3.1 (5) 
 
Approach 2 is used in Finland. For verifications of stability of slopes and the total stability Approach 3 is used. 
 
Concerning geotechnical design of  foundations see also standard SFS-EN 1997-1 with the National Annex. 
 
 
A.1.3.2 Design values of actions in the accidental and seismic design situations 
 
A1.3.2.(1) 
 
Table A1.3 (FI) provides values to be used in Finland for the symbols of Table 1.3 of SFS-EN 1990. 
 
Table A1.3 (FI)  Design values of actions for use in accidental and seismic combinations of actions 
 

Design situation Permanent actions Accompanying 
variable actions (*) 

 Unfavourable Favourable 

Leading 
accidental or 

seismic action Main (if any) Others 

Accidental 
(Eq. 6.11a/b) Gkj,sup Gkj,inf Ad ψ11Qk1 (**) ψ2,i Qk,i 

Seismic(***) 
(Eq. 6.12a/b) Gkj,sup Gkj,inf γIAEk or AEd  ψ2,i Qk,i 

(*) Variable actions are those considered in Table A1.1.  
(**) When the main action is other than snow, ice or wind action, the value ψ21 is however used. 
(***) The seismic design situation should be used only when specified by the client. See also standard 
SFS-EN 1998-1. 

 
 



Annex B 
Management of structural reliability for construction works 
 
The informative annex B is used in Finland concerning consequence classes and KFI factor. 
 
Commentary: Load factors KFI  are not used in fatigue design. Standard SFS- EN 1993-1-9 gives 
consecuences classes for fatigue loaded structures, which can applied. 
 
B3.1 Consequences classes 
 
B3.1(1) 
 
Table B1 (FI) of Annex B is given below: 
 

Table B1 (FI)  Definition of consequences classes 
 

Consequences 
Class Description Examples of buildings and civil 

engineering works 

CC3 High consequence for loss of 
human life, or economic, 
social or environmental 
consequences very great 

The load bearing system1) with its bracing parts 
in buildings which are often occupied by a large 
number of people for example 
− residential, office and business buildings 

with more than 8 storeys2) 
− concert halls, theatres, sports and exhibitions 

halls, spectator stands 
− heavily loaded buildings or buildings with 

long spans. 
Special structures such as high masts and towers.
Ramps as well as embankments and other 
structures in areas of fine-grained soils in 
environments sensitive to adverse effects of 
displacements. 

CC2 Medium consequence for loss 
of human life, economic, 
social or environmental 
consequences considerable  

Buildings and structures not belonging to classes 
CC3 or CC1. 

CC1 Low consequence for loss of 
human life and economic, 
social or environmental 
consequences small or 
negligible 

1- and 2-storey buildings, which are only 
occasionally occupied by people for example 
warehouses. 
Structures, which when damaged, don't pose 
major risk, for example  
− low basement floors without cellar rooms 
− roofs, under which there is a load bearing 

floor and the loft is low 
− walls, windows, floors and other similar 

structures, which are mainly loaded 
horizontally by air pressure difference and 
which do not have a load bearing or 
stabilizing function in the load bearing 
system. 



− sheeting in structural classes II and III of 
SFS-EN 1993-1-3  

− sheeting in structural class I of  SFS-EN 
1993-1-3 for loads vertical to surface 
causing bending 3). 

 
 

1) roofs and floors are however in class CC2 if they do not form a part of the stiffening system of the 
whole structure. When the structure is composed of independent parts, the consequence class of 
each part is determined separately. 

2) underground floors included. 
3) does not apply to loads, which are induced when sheeting is used to transfer shear forces parallel to 

the surface of the sheeting (diaphragm action) or normal forces. 
 
 
 
Annex C 
Basis for partial factor design and reliability analysis  
 
Informative Annex C may be used in Finland.   
 
 
 
Annex D 
Experimental design  
 
Informative Annex D may be used in Finland. 
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ANNEX 2 

 

NATIONAL ANNEX 

TO STANDARD 

SFS-EN 1991-1-1 EUROCODE 1: ACTIONS ON STRUCTURES 
Part 1–1: General actions. Densities, selfweight, imposed loads for buildings 

 

 
Preface 
 
This National Annex is used together with Standard SFS-EN 1991-1-1:2002.  
 
This National Annex sets out:  
 
a) the national parameters for the following paragraphs in Standard SFS-EN 1991-1-1 where national 
selection is permitted:   
 

– 6.3.1.2(1)P (table 6.2) 
– 6.3.1.2(10) & (11) 
– 6.3.2.2(1)P (table 6.4) 
– 6.3.3.2(1) (table 6.8) 
– 6.3.4.2 (table 6.10) and 
– 6.4(1) (table 6.12). 

 
b) Guidance for the use of the informative annexes A and B. 
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6.3.1.2 Values of actions (residential, social, commercial and administration areas) 
 
6.3.1.2(1)P 
 
Table 6.2 (FI) provides values to be used in Finland. When necessary, greater values than the minimum 
values given in Table 6.2 can be used. The loading area for local effects Qk is 50 x 50 mm2, when Qk ≤ 
2,0 kN, else 100 x 100 mm2. 
 

Table 6.2 (FI)  Imposed loads on floors, balconies and stairs in buildings 
 

Categories of loaded areas qk 
[kN/m2] 

Qk 
[kN] 

Category A 
– Floors 
– Stairs 
– Balconies 
 
Category B 
 
Category C 
– C1 
– C2 
– C3 
– C4 
– C5 
 
Category D 
– D1 
– D2 

 
2,0 
2,0 
2,5 

 
2,5 

 
 

2,5 
3,0 
4,0 
5,0 
6,0 

 
 

4,0 
5,0 

 
2,0 
2,0 
2,0 

 
2,0 

 
 

3,0 
3,0 
4,0 
4,0 
4,0 

 
 

4,0 
7,0 

 
 
 
6.3.1.2(10) 
 
The reduction factor αA for categories A … E is given by equation (6.1 FI): 
 

 0,1
7
5 0

0A ≤+=
A
Aψα  with the restriction αA ≥ 0,7    (6.1 FI) 

 
where 
ψ0 is the factor according table A1.1 (FI) in the National Annex to standard EN 1990, 
A0 = 10,0 m2 and 
A is the loaded area 
 

According to clause 6.2.1(4) the reduction factor αA can only be applied to floors, beams and roofs.  
 
 
 
6.3.1.2(11) 
 
The reduction factor αn is given by equation (6.2 FI): 
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n
n 0

n
)2(2 ψα −+

=          (6.2 FI) 

where 
n is the number of storeys (> 2) above the loaded structural elements from the same category. 
ψ0 is the factor according table A1.1 (FI) in the National Annex to standard EN 1990). 

 
According to clause 6.2.2(2) the reduction factor αn can only be applied to columns and walls. 
 
 
6.3.2.2 Values for actions (areas for storage and industrial activities) 
 
6.3.2.2(1)P (Table 6.4) 
  
Table 6.4 (FI) provides values to be used in Finland. 
 

Table 6.4 (FI)  Imposed loads on floors due to storage 
 

Categories of loaded areas qk 
[kN/m2] 

Qk 
[kN] 

Category E1 7,5 7,0 
Note: The value of storage load is shown by appropriately located clearly visible and 
permanent sign. In the sign the load is given as kg/m2. 

 

6.3.3.2 Values of actions (garages and vehicle traffic areas excluding bridges) 
 
6.3.3.2(1) (Table 6.8) 
 
Table 6.8 (FI) provides values to be used in Finland. 
 

Table 6.8 (FI)  Imposed loads on garages and vehicle traffic areas*) 
 

Categories of traffic areas qk 
[kN/m2] 

Qk 
[kN] 

Category F 
Gross vehicle weight: ≤ 30 kN 
 
Category G 
30 kN ≤ gross vehicle weight ≤ 160 kN 

 
2,5 

 
 

5,0 

 
20 
 
 

90 

*) According to clause 6.3.3.1(1)P areas designed to categories F and G should be posted with 
appropriate warning signs.  
 
If a sign I not posted, areas should be designed in addition to the axle load to an axle group 
load Qk, equal to 190 kN. In an axle group load the minimum distance between axles can be 
taken as 1,2 metres. (The distribution of load ½ Qk is 400 x 400 mm2). 
 
Adjacent parking and roof structures should when necessary be designed also to loads from 
fire-fighting and rescue vehicles as well as for the concentrated load of both hydraulic 
platform and extension ladder vehicles.  
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6.3.4.2 Values of actions (roofs) 
 
6.3.4.2 (Table 6.10) 
 
Table 6.10 (FI) provides values to be used in Finland. 
 

Table 6.10 (FI)  Imposed loads on roofs of category H 

Roof qk 
[kN/m2] 

Qk 
[kN] 

Category H 0,4 1,0 

Note: qk may be assumed to act on an area not greater than 10 m2. 

 

 
6.4 Horizontal loads on parapets and partition walls acting as barriers 
 
6.4(1) (Table 6.12) 
 
Table 6.12 (FI) provides values to be used in Finland. 
 

Table 6.12 (FI)  Horizontal loads on partition walls and parapets 

Loaded areas qk or Qk 

Category A 

Categories B ja C1 

Categories C2 … C4 and D 

Category C5 

Category E 

Category F 

Category G 

0,5 kN/m 

0,5  kN/m 

1,0  kN/m 

3,0  kN/m 

1,0  kN/m 

see annex B *) 

see annex B *) 

Note: For areas of category E the horizontal loads depend on the occupancy. Therefore the 
value of qk is defined as a minimum value and should be checked for the specific occupancy. 
*) Substitute to method given in annex B for structures not functioning as barriers a 
equivalent static force can be used. This force in Category F should not be less than 5 kN and 
in Category G not less than 25 kN. 

 

 
Annex A 
Tables for nominal density of construction materials, and nominal density and 
angles of response for stored materials 
 
In Finland the values to be used for nominal density of construction materials, and nominal density and 
angles of repose for stored materials are those corresponding to real values. Unless better evidence is 
available can, instead of values in Annex A, values given in EN 1992 to EN 1999 or values in EN product 
standards be used provided that values in these documents are given. Concerning timber materials product 
standards should not be used, instead for dry softwood and products made out of it by gluing (i.e. gluelam, 
laminated veneer lumber, veneer and laminboard) a value 5,0 kN/m3 is used for density.  
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Annex B 
Vehicle barriers and parapets for car parks 

Annex B is used in Finland when designing structures for impact barriers. 



 
 

1

 
 

ANNEX 3 
 
 
 

NATIONAL ANNEX  

TO STANDARD 
 

SFS-EN 1991-1-2 EUROCODE 1: ACTIONS ON STRUCTURES 
Part 1-2: General actions. Actions on structures exposed to fire 

 
 
Preface 

 
This National Annex is used together with standard SFS-EN 1991-1-2:2002.  
 
This National Annex sets out:  
 
a) National parameters for the following paragraphs in standard EN 1991-1-2 where national 
selection is permitted: 

– 2.4(4) 

– 3.1(10) 

– 3.3.1.2(1) 

– 3.3.1.3(1) 

– 3.3.2(2) 

– 4.2.2(2) 

– 4.3.1(2) 
 
b) Guidance on the use of the Informative Annexes A, B, C, D, E, F and G. 
 
 
 
 
 
 
 



 
 

2

2.4 Temperature analysis 
 
2.4(4)  
 
NOTE 1 
In Finland, the period of time is determined in accordance with Part E1 of the National Building 
Code of Finland. The procedure of Annex F is not introduced in Finland.  
 
NOTE 2 
In Finland, the regulations and guidelines in Part E1 of the National Building Code of Finland con-
cerning the design based on design fire scenarios are complied with.  
 
 
3.1 General rules 
 
3.1(10) 
 
When a building is designed and built complying with the fire classes and numerical values in the 
regulations and guidelines of Part E1 of the National Building Code of Finland, a temperature-time 
curve of standard fire in accordance with paragraph 3.2.1(1) is used. When a building is designed 
and built based on design fire scenarios covering the likely situations in the said building, natural 
fire models or other nominal temperature-time curves may be used.  
 
 
3.3.1.2 Compartment fires 
 
3.3.1.2(1)  
 
NOTE 1 
No separate procedure for calculating the heating conditions is specified.  
 
 
3.3.1.3 Localised fires 
 
3.3.1.3(1) 
 
No procedure for calculating heating conditions is specified.  
 
 
3.3.2 Advanced fire models  
 
3.3.2(2) 
 
No procedure for calculating heating conditions is specified. 
 
 
4.2.2 Additional actions 
 
4.2.2(2) 
 
No separate specifications concerning selection of additional actions are given. 
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4.3.1 General rule 
 
4.3.1(2) 
 
In Finland, the value ψ2,1 Q1 is used for imposed loads. The frequent value ψ1,1 Q1  is used for snow, 
ice and wind loads (in accordance with the National Annex to SFS-EN 1990). 
 
 
Annex A 
Parametric temperature-time curves 
 
Annex A is introduced in Finland.  
 
 
 
Annex B 
Thermal actions for external members – simplified calculation method 
 
Annex B is introduced in Finland.  
 
Explanation: 
There are errors in the equations B12 and B19 of Annex B of the English version of the standard. 
These have been corrected in the Finnish translation of the standard with notes by the translator.   
 
 
Annex C 
Localised fires 
 
Annex C is introduced in Finland. 
 
 
Annex D 
Advanced fire models 
 
Annex D is introduced in Finland. 
 
 
Annex E 
Fire load densities 
 
Section E.4 "Rate of heat release Q" can be used. Other parts of Annex E are not introduced in 
Finland. 
 
 
Annex F 
Equivalent time of fire exposure 
 
Annex F is not introduced in Finland. 
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Annex G 
Configuration factor 
 
Annex G is introduced in Finland.  



 1 

ANNEX 4 

 

 

NATIONAL ANNEX 

TO STANDARD 

SFS-EN 1991-1-3 EUROCODE 1: ACTIONS ON STRUCTURES 
Part 1–3: General Actions. Snow loads 

 

 
Preface 
 
This National Annex is used together with standard SFS-EN 1991-1-3: 2003.  
 
This National Annex sets out:  
 
a) the national parameters for the following paragraphs in Standard EN 1991-1-3 where national selection 
is permitted:   
 

− 1.1(2) - 1.1(4) 
− 2(3), 2(4) 
− 3.3(1), 3.3(3),  
− 4.1(1), 4.1(2) 
− 4.2(1)  
− 4.3(1) 
− 5.2(2), 5.2(5) - 5.2(8)  
− 5.3.3(4), 5.3.4(3), 5.3.4(4), 5.3.5(1), 5.3.5(3), 5.3.6(1), 5.3.6(3) 
− 6.2(2) 
− 6.3(1), 6.3(2) 
− Annex A 
 
b) Guidance for the use of the informative annexes B, C, D and E. 

 

.  
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1.1 Scope 

 
1.1(2) 
 
This clause does not apply to Finland. 
 

1.1(3) 
 
Areas referred to herein are not determined in Finland. 
 

1.1(4) 
 
Annex B is not used in Finland. 

 

2 Classification of actions 

 
2(3) 
 

In Finland there are no particular conditions meant in this clause, and thus Annex B is not used in Finland. 
 

2(4) 
 
In Finland there are no exceptional snow drifts meant in this clause. 

 

3.3 Exceptional conditions 
 
3.3(1) 
 
In Finland there are no exceptional conditions meant in this clause, and thus Annex B is not used in Finland. 
 

3.3(3) 
 
This paragraph does not apply to Finland for the reason referred to above in paragraph 3.3(1). 

 

4.1 Characteristic values 
 
4.1(1) 
 
In Finland Annex C is not used. The characteristic values of snow load on the ground in Finland are given in 
figure 4.1 (FI) below. The values are in kN/m2. The values given in the figure are minimum values. Greater 
values can be agreed upon for individual projects. 
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Figure 4.1 (FI): Snow loads on the ground in Finland. When the construction site is located in an area where 
the value is not constant, the intermediate values are obtained by linear interpolation in proportion to 
distances from the closest curves. 

 

4.1(2) 
 
In Finland no complementary guidance is given. 

 

4.2 Other representative values 
 
4.2(1) 
 
The coefficients ψ0, ψ1 and ψ2 are given in the National Annex for SFS-EN 1990:2002. They are copied in 
the table 4.1 (FI) below. 
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 Table 4.1 (FI):  Values of coefficients ψ for buildings 
 

Snow load  ψ0 *) ψ1 ψ2 

sk < 2,75 kN/m2 
sk ≥ 2,75 kN/m2 

0,7 
0,7 

0,4 
0,5 

0,2 
0,2 

*) Outdoor locations and balconies ψ0  = 0 combined with load classes A, B, F and G. 
 

 
4.3 Treatment of exceptional snow loads on the ground 
 
4.3(1) 
 
This clause does not apply to Finland according to clause 3.3(1). 

 

5.2 Load arrangements 
 
5.2(2) 
 
Annex B is not used in Finland. 

 

5.2(5) 
 
No special guidance is given in Finland for the said load condition. 

 

5.2(6) 
 
No further complementary guidance is given for the said load condition. 

 

5.2(7) 
 
In Finland the values given in table 5.1 (FI) are used: 
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 Table 5.1 (FI):  Values of Ce for different topographies in Finland 

Topography Ce 

Windswept a 0,8 *) 

Normal b 1,0 

Sheltered c 1,0 

a Windswept topography: flat unobstructed areas exposed on all sides without, or 
little shelter afforded by terrain, higher construction works or trees. 
b Normal topography: areas where there is no significant removal of snow by 
wind on construction work, because of terrain, other construction works or trees. 
c Sheltered topography: areas in which the construction work being considered is 
considerably lower than the surrounding terrain or surrounded by high trees 
and/or surrounded by higher construction works. 
*) However, for roofs with the smaller horizontal dimension more than 50 meters, 
the factor Ce is 1,0 

 
5.2(8) 
 
If the thermal insulation of the roof structure is insignificant, the coefficient Ct can be reduced on the basis of 
a more exact study. The snow load sk shall however always be at least 0,5 kN/m2. 

. 

5.3.3 Pitched roofs 
 
5.3.3(4) 
 
Alternative drifting load arrangement is not given in Finland. 

 

5.3.4 Multi-span roofs 
 
5.3.4(3) 
 
Annex B is not used in Finland. 
 

5.3.4(4) 
 
When the slope exceeds 60° value µ2 = 1,6 is used. 

 

5.3.5 Cylindrical roofs 
 
5.3.5(1) 
 
NOTE 1 
In Finland, the upper limit of the coefficient µ3 is 2.0 in accordance with Fig. 5.5 of the standard. 
 
NOTE 2 
No special instructions concerning snow barriers are given in Finland. 
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5.3.5(3) 
 
In Finland the load arrangement according to Figure 5.6 (FI) case (ii) is used. 

b

ls

h

0,8

ls/4ls/4

3

60

Case (i)

Case (ii)

> 1 m

ls

h

0,8

ls/4

3

<60

> 1 m

ls < b

ls = b

= 60

 
Figure 5.6 (FI):  Snow load shape coefficients for cylindrical roof 

 

5.3.6 Roof abutting and close to taller construction works 
 
5.3.6(1) 
 
In Finland the range for µw is: 

0,8 ≤ µw ≤ 2,5, if the area of the lower roof is ≥ 6 m2 

0,8≤ µw ≤  1,5, if the area of the lower roof is = 2 m2 

µw = 0,8, if the area of the lower roof is ≤ 1 m2 

with intermediate upper values for factor µw obtained by linear interpolation when the area of the lower roof 
is < 6 m2. 

 

In Finland the restriction for ls is 2 metres ≤ ls ≤ 6 metres. 

 

5.3.6(3) 
 
Annex B is not used in Finland. 

 

6.2 Drifting at projections and obstructions 
 
6.2(2) 
 
In Finland the restriction for ls is 2 metres ≤ ls ≤ 6 metres. 

µ3 µ3 
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Annex B is not used in Finland. 

 

6.3 Snow overhanging the edge of the roof 
 
6.3(1) 
 
This clause does not apply to Finland. 

 
6.3(2) 
 
This clause does not apply to Finland. 

 

Annex A 
Design situations and load arrangements to be used for different locations 
 
In Finland only normal conditions according to clause 3.2(1) are applied. In persistent / transient design 
situations  for undrifted and drifted snow the value µi CeCt sk is used. 

Cases B1, B2 and B3 for exceptional conditions are not used in Finland. 

 

Annex B 
Snow load shape coefficients for exceptional snow drift 
 
Annex B is not used in Finland, because in Finland there are no exceptional situations meant in the Annex.. 

 

Annex C 
European Ground Snow Load Maps 
 
Annex C is not used in Finland. 

 

Annex D 
Adjustment of ground snow load according to return period 
 
Annex D can be used in Finland. 

 
Annex E 
Bulk weight density of snow 
 
Annex E can be used in Finland. 

 
 



 

ANNEX 5  

 

NATIONAL ANNEX  

TO STANDARD 

EN 1991-1-4 EUROCODE 1: ACTIONS ON STRUCTURES  
Part 1-4: General actions. Wind actions  

 

Preface  
 
This National Annex is used together with standard SFS-EN 1991-1-4.  
 
This National Annex provides national parameters and supplementing guidelines to the following clauses of 
SFS-EN 1991-1-4:  
 

-  1.1     Scope, paragraph (11) Note 1 
- 4.2     Basic values, paragraph (1)P Note 2 
- 4.3.2  Terrain roughness, paragraph (1) 
- 4.3.3  Terrain orography, paragraph (1) 
- 4.5     Peak velocity pressure, paragraph (1) Note 2 
- A.2  Transition between roughness categories 0, I, II, III and IV, paragraph (1)  
- E.1.5.1  General, paragraph (1) Note 1 

 
The recommendations provided in SFS-EN 1991-1-4 are complied with in the following clauses where the 
determination of national additional instructions would be permitted. 
 
1.5 (2) 
4.1 (1) 
4.2 (2)P Note 1, 2, 3 and 5 
4.3.1 (1) Note 1 and 2 
4.3.2 (2) 
4.3.4 (1) 
4.3.5 (1) 
4.4 (1) Note 2 
4.5 (1) Note 1 
5.3 (5) 
6.1 (1) 
6.3.1 (1) Note 3 

6.3.2 (1) 
7.1.2 (2) 
7.1.3 (1) 
7.2.1 (1) Note 2 
7.2.2 (1) 
7.2.2 (2) Note 1 
7.2.8 (1) 
7.2.9 (2) 
7.2.10 (3) Note 1 and 2 
7.4.1 (1)  
7.4.3 (2) 
7.6 (1) Note 1 

7.7 (1) Note 1 
7.8 (1) 
7.10 (1) Note 1 
7.11 (1) Note 2 
7.13 (1) 
7.13 (2) 
8.1 (1) Note 1 and 2 
8.1 (4) 
8.1 (5) 
8.2 (1) Note 1 
8.3 (1) 
8.3.1 (2) 

8.3.2 (1) 
8.3.3 (1) Note 1 
8.3.4 (1) 
8.4.2 (1) Note 1 and 2 
A.2 (1) 
E.1.3.3 (1) 
E.1.5.1 (1) Note 2 
E.1.5.1 (3) 
E.1.5.2.6 (1) Note 1 
E.1.5.3 (2) Note 1 
E.1.5.3 (4) 
E.1.5.3 (6) 
E.3 (2) 

 
    
 
 



 

1.1 Scope 
 
1.1(11), Note 1 
 
Persistent thermal surface inversion occurs in the northern part of Finland every winter. This phenomenon is 
occasionally met also in other parts of the country. A stratified flow condition may arise during thermal in-
version such that high wind velocities prevail above a layer of moderate or no wind. Therefore, additional 
guidance is given later for the orography factor (clause 4.3.2) and for the calculation of the cross wind ampli-
tude due to vortex shedding (clause E.1.5).   
 
Explanation: 
 Temperature inversion is very common in the mountain areas of the Northern Finland. A measurement on a 
guyed mast indicates that this phenomenon can be met also in the southern part of the country. Inversions 
typically persist over the season of the highest upper air winds, so that they affect also the wind speeds that 
correspond to the return period of 50 years. Therefore, the stratified flow condition that is associated with 
the temperature inversion is considered by the Finnish National Annex.   
 
 
4.2 Basic values  
 
4.2(1)P, Note 2 
 
Following values are used in Finland for the fundamental value of the basic wind velocity vb,0 :     
 
Mainland in the entire country vb,0 =  21 m/s  
Sea areas: open sea, scattered islands 
out in the open sea vb,0 =  22 m/s 
In Lappland: at the top of mountains vb,0 =  26 m/s 
In Lappland: at the bottom of mountains vb,0 =  21 m/s 
 
Explanation:  
On the mountainsides wind velocity depends on average altitude above sea level, on vertical distance of the 
considered site from the bottom of mountain, on the inclination angle and the amount of forest  and addi-
tionally on the surroundings of the mountain. On mountainsides the fundamental value of the basic wind 
velocity can be calculated either by using  simplified flow models or complete flow calculation software with 
the initial value vb,0 =  26 m/s on the top of the mountain.   
 
 
 
4.3.2 Terrain roughness  
 
4.3.2(1) 
 
The roughness factor, cr(z) shall be determined by using equations (4.4) and (4.5) of standard SFS-EN 1991-
1-4 and terrain parameters that are given in Table 4.1 of the standard. For the terrain category 0, however, the 
terrain factor is taken as kr = 0,18 instead of the value arising from Eq. (4.5).  
 
Explanation:  
The wind velocity would be underestimated in sea areas if Eq. (4.5) is used to obtain the terrain factor. 
Therefore, the value of kr = 0,18 arising  from the data analysis is used for the terrain category 0.  
 



 

4.3.3 Terrain orography  
 
4.3.3(1) 
 
Where orography increases (e.g. hills, cliffs etc.) wind velocities by more than 5% the effects should be 
taken into account using the orography factor co(z). If the height of the building or structure is smaller than 
100 m, the orography factor can be determined using the model that is described in Annex A.3 of standard 
EN 1991-1-4. Alternatively, a conservative value can be used by determining the orography at the height of  
z = 10 m, defined at the site of the buiding.  
 
The possibility of a thermal surface inversion should be considered while designing high-rise structures 
(h > 100 m). Meteorological data on local conditions can be used in the design. In absence of appropriate 
data, consequences of the thermal inversion can be considered by defining an additional loading case. The 
velocity profile vm(z) of this loading case is calculated in accordance with EN 1991-1-4 by defining first the 
orography factor co(z) for the site of the structure. The function co(z) is then replaced by the function 
cINV(z)⋅co(z) where z is the vertical distance from ground level of the site and 
 

8001 ,)( ⋅+=η
ref

INV H
Hc   for η > H    (1a-FI) 

      
 
cINV(η) = 0,50 for η  ≤ H   (1b-FI) 
      

 
where η = z +  Hs and:  
H is the height of the feature as defined in A.3 of standard EN 1991-1-4 and Href = 400 m, 
Hs  elevation of the site in comparison with the average terrain elevation.  

 
Explanation:  
The velocity profile shows an abrupt change in the condition where a stratified wind flow arises due to tem-
perature inversion. An additional loading condition is defined to take account of this phenomenon in the 
design of high-rise structures. This loading case is defined by considering long-term meteorological data 
compiled in Sodankylä, where a maximum wind speed of 42 m/s has been measured during an event of tem-
perature inversion.  
 
 
4.5 Peak velocity pressure  
 
4.5(1), Note 2 
 
While designing slender special structures (e.g. transmission lines), the value of the air density ρ shall be 
calculated at the temperature and altitude relevant to the site and load conditions concerned. The density is 
then obtained from the expression:  
 
ρ = 353/T * e-0,00012 H      
      (2-FI) 
 
where  
ρ is the air density (kg/m3) at the load condition concerned 
T is the absolute air temperature (K) at the load condition concerned 
H is the altitude (m) above the sea level at the site  
 



 

Explanation: The recommended value of 1,25 kg/m3 of the air density applies for most structures. As an al-
ternative, a more accurate method provided by Eq.(2-FI) can be used. This method is compatible with guide-
lines for some special structures (transmission line, masts). 
 
 
Annex A 
Terrain effects 
 
A.2 Transition between roughness categories 0, I, II, III and IV  
 
In transition between terrain categories the procedure 1 is followed. 
 
Explanation: 
 
The recommended values of the upstream distance can be redefined if reliable data is available on the wind 
speeds in the transitional area between two terrain categories. 
 
The procedure 1 described in A.2 is a very simple and is, therefore, the preferred method to deal with the 
transition between roughness categories. In coastal city areas, however, this method may lead to discrepan-
cies in design of wind actions on adjacent buildings. In such conditions, the concept of the displacement 
height  described in A.5 of standard EN 1991-1-4 can be applied. The transitional area of the terrain catego-
ries can also be specified by using reliable data on wind velocities. 
 
 
Annex E 
Vortex shedding and aeroelastic instabilities 
 
E.1.5.1 General 
 
E.1.5.1(1), Note 2 
 
A stratified flow condition is possible in the most parts of the country. Therefore, the method in Annex 
E.1.5.3 to standard SFS-EN 1991-1-4 must be used for all structures it is suitable for. 
 
Explanation:  
The dynamic excitation due to vortex shedding can be amplified if the wind flow is laminar. This kind of con-
ditions that promote large amplitude vibrations have been met in Central Europe. Laminar wind flows are 
typical in conditions of temperature inversion, which is common in Finland. The design formulas shown in 
E.1.5.3 consider the amplification concerned whereas the method described in E.1.5.2 does not take account 
of this effect. Therefore, the method described in E..1.5.3 is preferred in Finland. 
 
 
.  
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ANNEX 6 

 
 

NATIONAL ANNEX  

TO STANDARD 

SFS-EN 1991-1-5 EUROCODE 1: ACTIONS ON STRUCTURES 
Part 1-5: General actions. Thermal actions 

 
 
Preface 
 
This National Annex is used together with standard SFS-EN 1991-1-5:2004.  
 
This National Annex sets out the national parameters for the following paragraphs in standard EN 
1991-1-5 concerning buildings where national selection is permitted.  
 

- 5.3(2) (Tables 5.1, 5.2 and 5.3) 
- A.1(1) 
- A.1(3) 
- A.2(2) 
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5.3 Determination of temperature profiles 
 
5.3(2) (Tables 5.1, 5.2 and 5.3) 
 
Table 5.1 Indicative temperatures of inner environment Tin   
 
T1= 25 ºC (summer) and T2= 23 ºC (winter) are used as temperature values T1 and T2. 
 
Table 5.2 Indicative temperatures Tout  for buildings above ground level 
 
Temperature values specified in isotherm maps, set out in Annex A hereunder, are used for the maxi-
mum shade air temperature Tmax and the minimum shade air temperature Tmin.  
 
For values of solar radiation effects T3, T4 and T5 in summer, T3= 5 ºC, T4= 10 ºC and T5= 15 ºC are 
used for structural elements facing north and east, and T3= 10 ºC, T4= 20 ºC and T5= 30 ºC for struc-
tural elements facing south and west or for horizontal structural elements.  
 
Table 5.3 Indicative temperatures Tout for underground parts of buildings 
 
T6 = 6 ºC, T7 = 4 ºC, T8= -7 ºC and T9= -4 ºC are used as temperature values of T6, T7, T8 and T9. 
 
 
Annex A 
Isotherms of national minimum and maximum shade air temperatures  
 
A.1 General  
 
A.1(1) 
 
The minimum shade air temperatures and the maximum shade air temperatures represent values with 
an annual probability of being exceeded of 0.02. 
 
Data (isotherm maps) on annual minimum and maximum shade air temperatures is shown in Figures 1 
and 2. 
 
Shade air temperature values are adapted in accordance with the altitude above sea level by deducting 
0.5°C per altitude difference of 100 m in respect of the minimum shade air temperature, and 1.0 °C per 
altitude difference of 100 m in respect of the maximum shade air temperature.  
 
A.1(3) 
 
Unless other data is available, the value of 10ºC is used for the initial temperature T0. 
 
 
A.2 Maximum and minimum shade air temperature values with an annual probability of being 
exceeded p other than 0.02  
 
A.2(2) 
 
The mathematical method, set out in paragraph A.2(2), may be used to determine the annual maximum 
or minimum shade air temperature value. Then the maximum and minimum temperature values are 
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determined directly from the statistics, and the coefficients k1, k2, k3 and k4 are derived through them. 
No values are given for coefficients in this National Annex.  
 
 

 
 

Figure 1  Isotherms of minimum shade air temperature (oC). There may be considerable local devia-
tions depending on the topography and built environment.  
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Figure 2  Isotherms of maximum shade air temperature (oC). There may be considerable local devia-
tions depending on the topography and built environment. 
 
 



 
ANNEX 7 

 
NATIONAL ANNEX  

TO STANDARD 

SFS-EN 1992-1-1 EUROCODE 2: DESIGN OF CONCRETE STRUCTURES 
Part 1: General rules and rules for buildings 

 
 
 
Preface 
 
This National Annex is used together with Standard SFS-EN 1992-1-1.  
 
This National Annex sets out national parameters for the following paragraphs of the Standard where 
national selection is permitted: 

  
2.3.3 (3) Deformations of concrete 
2.4.2.2 (1)  Partial factors for prestress 
3.1.2  Strength 
3.1.6 (1) Design compressive and tensile strengths 
3.2.2 (3) Properties 
3.2.7 (2) Design assumptions 
3.3.6 (7)  Design assumptions 
4.4.1.2 (3) (5)  Minimum cover, cmin 
4.4.1.3 (4) Allowance in design for tolerance 
5.5 (4) Linear analysis with limited redistribution 
5.8.5 (1) Methods of analysis 
5.10.1 (6) General 
5.10.2.2 (4) (5)  Limitation of concrete stress 
5.10.8 (2) Effects of prestressing at ultimate limit state 
5.10.9 (1)  Effects of prestressing at serviceability limit state and limit state of fatigue 
6.8.4 (1) (5) Verification procedure for reinforcing and prestressing steel 
7.2 (5)  Stress limitation 
7.3.1 (5) General considerations 
7.3.4 (3) Calculation of crack widths 
7.4.2 (2) Cases where calculations may be omitted 
8.3 (2) Permissible mandrel diameters for bent bars 
9.2.1.1 (3)  Minimum and maximum reinforcement areas 
9.2.1.2 (1) Other detailing arrangements 
9.3.1.1(1) General 
9.4.3 Punching shear reinforcement 
9.5.2 (3) Longitudinal reinforcement 
9.5.3 (3) Transverse reinforcement 
9.6.2 (1) Vertical reinforcement 
9.7 (1) Deep beams 
9.8.4 (1) Column footing on rock 
9.10.2.3 (4)  Internal ties 
12.3.1 (1) Concrete: additional design assumptions 
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 A.2.1 (1), (2) Reduction based on quality control and reduced deviations  
 A.2.2 (1), (2) Reduction based on using reduced or measured geometrical data in design 
 A.2.3 (1) Reduction based on assessment of concrete strength in finished structure 
 
Recommendations in accordance with Standard SFS-EN 1992-1-1 are complied with in the following 
paragraphs where determination of national additional instructions would be permitted: 

 
2.4.2.1 (1) 
2.4.2.2 (2) (3) 
2.4.2.3 (1) 
2.4.2.4 (1) 
2.4.2.4 (2) 
2.4.2.5 (2) 
3.1.2 (2) 
3.1.6 (2) 
3.3.4 (5) 
4.4.1.2 (6)  
4.4.1.2 (7) 
4.4.1.2 (8) 
4.4.1.2 (13) 
4.4.1.3 (3) 
4.4.1.3 (4) 
5.1.3 (1)P 
5.2 (5) 
5.6.3 (4) 
5.8.3.1 (1) 
5.8.3.3 (1) 
5.8.3.3 (2) 
5.8.6 (3) 
5.10.2.1 (1)P 
5.10.2.1 (2) 
5.10.3 (2) 
5.10.8 (3)  

6.2.2 (1) 
6.2.2 (6)  
6.2.3 (2) 
6.2.3 (3) 
6.2.4 (4)  
6.2.4 (6) 
6.5.2 (2) 
6.5.4 (4) 
6.5.4 (6) 
6.8.6 (1) 
6.8.6 (3) 
6.8.7 (1) 
7.2 (2) 
7.2 (3) 
7.3.2 (4) 
8.2 (2) 
8.6 (2) 
8.8 (1) 
9.2.1.1 (1) 
9.2.1.4 (1) 
9.2.2 (4) 
9.2.2 (5) 
9.2.2 (6) 
9.2.2 (7) 
9.2.2 (8) 
9.5.2 (1) 

9.5.2 (2) 
9.6.3 (1) 
9.8.1 (3) 
9.8.2.1 (1) 
9.8.3 (1) 
9.8.3 (2) 
9.8.5 (3) 
9.10.2.2 (2) 
9.10.2.3 (3) 
9.10.2.4 (2) 
11.3.5 (1)P 
11.3.5 (2)P 
11.3.7 (1) 
11.6.1 (1) 
11.6.1 (2) 
11.6.2 (1) 
11.6.4.1 (1) 
12.3.1 (1) 
12.6.3 (2) 
C.1 (1) 
C.1 (3) 
E.1 (2) 
J.1 (2) 

J.2.2 (2) 
J.3 (2) 
J.3 (3) 

 
 
The clauses 6.4 Punching and 9.4.3 Punching shear reinforcement do not apply for the time being. For 
explanation please refer to these clauses in this National Annex. 
 
In addition, this National Annex gives guidance on the use of the Informative Annexes A, B, C, D, E, F, G, 
H, I and J. 
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2.3.3  Deformations of concrete 
 
(3) In building structures, temperature and shrinkage effects may be omitted in global analysis provided 
joints are incorporated at every distance djoint to accommodate resulting deformations. The joints are always 
designed separately especially taking into account the way of foundation. 
 
 
2.4.2.2  Partial factors for prestress 
 
(1) The effect of tendon force in most cases is intended to be favourable, and in ultimate limit state 
verifications, the value γP,fav = 0.9 is used for persistent and transient design situations. This value may also 
be used in fatigue verifications. The design value of tendon force may be based on the mean value of tendon 
force (see Chapter 4 of Standard EN 1990). 
 
(2) When verifying the static equilibrium (?) in connection with external tendon force in cases where the 
increase in the tendon force may be unfavourable, the value γP,unfav = 1.3 is used. 
 
 
 
2.4.2.4  Partial factors for materials 
 
(1) Partial safety factors of materials of γC and γS are used in connection with ultimate limit states. Table 
2.1N(FI) sets out the values for persistent, transient and accidental design situations. These are not valid in 
fire design, in respect of which reference is made to Standard EN 1992-1-2.  
 
(2) Partial safety factors of persistent design situations in accordance with Table 2.1N (FI) are used as values 
of partial safety factors γC,fat  and γS,fat  in fatigue verifications. 
 
Table 2.1N (FI)  Partial factors for materials for ultimate limit states 
 

Design situations γC for concrete γS for reinforcing 
steel 

γS for 
prestressing 
steel 

Persistent & Transient 
 

1,5 1,15 1,15 

Accidential 1,2 1,0 1,0 
 
Explanation: 
The partial factors are identical with the recommended values. They are presented here because they are 
linked with the reduction factors in annex A.  
 
 
3.1.2  Strength 
 
(4) The reduction factor kt for the compressive strength for concrete after 28 days can be taken as 1,0. 
 
 
3.1.6  Design compressive and tensile strengths 
 
(1)P The value of the design compressive strength is defined as 
 
fcd = αcc fck / γC (3.15) 
 
where: 
 γC  is the partial safety factor for concrete, see paragraph 2.4.2.4, and 
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 αcc = 0,85 is the coefficient taking into account of long term effects on the 
  compressive strength and unfavourable effects resulting from the way  
 the load is applied.  
 
 
 
3.2.2  Properties 
 
(3)P The application rules for design and detailing in this Eurocode are valid up to a specified yield strength 
fyk =  400…700 MPa. 
 
 
3.2.7  Design assumptions 
 
(2)  Either of the following may be used as a model for stress-strain relationship (see Figure 3.8): 
 a) an inclined top branch with a strain limit of εud and a maximum stress of kfyk/ γs  at εuk, where 
      k = (ft/fy)k, 
 b) a horizontal top branch without the need to check the strain limit. 
 
Note 1: The value of εud is 1 %  
 
 
3.3.6  Design assumptions 
 
(7) For cross-section design, either of the following assumptions may be made (see Figure 3.10): 
 
- an inclined branch, with a strain limit eud = 2 %. The design may also be based on the actual stress/strain 
relationship, if this is known, with stress above the elastic limit reduced analogously with Figure 3.10, or 
 
- a horizontal top branch without strain limit. 
 
 
4.4.1.2  Minimum cover, cmin 
 
(3) In order to transmit bond forces safely and to ensure adequate compaction, the minimum cover should 
not be less than cmin,b  given in table 4.2 . 

 
The minimum values of concrete cover cmin,b for post-tensioned circular and rectangular ducts for bonded 
tendons, and pre-tensioned tendons are as follows:  
 - circular ducts: diameter 
 - rectangular ducts: lesser side dimension or half of the greater side dimension, whichever is greater   
There is no requirement for more than 80 mm for either circular or rectangular ducts. 
 
The recommended values for pre-tensioned tendon: 
 2,0 x diameter of strand or wire 
 2,0 x diameter of indented wire. 
 
(5) The minimum cover values for reinforcement and prestressing tendons in normal weight concrete taking 
account of the exposure classes and the structure classes is given by cmin,dur. 
 
The minimum values of concrete cover cmin,dur are given in Table 4.3N (FI) (when the design working life is 
50 years) 
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Table 4.3N (FI)  Requirements for values of minimum cover 
 

Requirement for value of minimum cover cmin,dur according to exposure classes (mm) 

Exposure Class according to Table 4.1 
 

Criteria 

X0 XC1 XC2 
XC3 

XC4 XD1 
 

XS1 XD2 XD3 
XS2,3 

Reinforcing steel 
 

10 10 20 25 30 30 35 40 

Prestressing steel 10 20 30 35 40 40 45 50 
Design working 
life 100 years 1) 

 
+0 

 
+0 

 
+5 

 
+5 

 
+5 

 
+5 

 
+5 

 
+5 

Concrete 
strength ≥ 

C20/25 
-5 

C30/37 
-5 

C35/45 
-5 

C35/45 
-5 

C35/45 
-5 

C40/50 
-5 

C35/45 
-5 

C45/55 
-5 

Construction 
class 1 
(RakMK B4)  

-5 -5 -5 -5 -5 -5 -5 -5 

 
1) If the design working life of the structure is 100 years, also the other durability requirements shall be 
checked according to RakMK B4 (National Annex to SFS-EN 206-1). (RakMk B4 = Part B4 in the National 
Building Code of Finland) 
 
Other cmin,b values may be used if a generally accepted working life design is used.  
 
 
4.4.1.3  Allowance in design for deviation 
 
(1)P An addition to the minimum cover shall be made in design to allow for the deviation (ctdev). The 
required minimum cover shall be increased by the absolute value of the accepted negative deviation.  
 
The allowed deviation ∆cdev is normally 10 mm. A producer of precast elements may adopt a tolerance below 
10 mm for different types of products, if is justified according to the internal quality management system of 
the factory. However, deviation less than 5 mm must not be adopted. 
 
(4) For concrete cast against uneven surfaces, the minimum cover should generally be increased by allowing 
larger deviations in design. The increase should comply with the difference caused by the unevenness, but 
the nominal cover should be at least k1 = cmin + 10 mm for concrete cast against prepared ground (including 
blinding) and k2 = cmin + (20…40) mm for concrete cast directly against soil. The cover to the reinforcement 
for any surface feature, such as ribbed finishes or exposed aggregate, should also be increased to take 
account of the uneven surface (see 4.4.1.2 (11)). 
 
 
5.5  Linear elastic analysis with limited redistribution 
 
(4) In continuous beams or slabs which: 
a) are predominantly subject to flexure and 
b) have the ratio of the lengths of adjacent slabs in the range of 0,5 to 2,  
redistribution of bending moments may be carried out without explicit check on the rotation capacity, 
provided that: 
 
δ  ≥ k1 + k2xu/d for fck ≤ 50 MPa (5.10a) 
δ  ≥ k3 + k4xu/d for fck > 50 MPa (5.10b) 

≥ k5 where Class B and Class C reinforcement is used (Annex C) 
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≥ k6 where Class A reinforcement is used (Annex C) 
 
Where: 
δ  is the ratio of the redistributed moment to the elastic bending moment 
xu is the depth of the neutral axis at the ultimate limit state after redistribution 

d is the effective depth of the section. 

 
k1 = 0,44     when fck ≤ 50 MPa 
k2 = 1,10      when fck ≤ 50 MPa 
 
k3 = 0,54     when fck > 50 MPa 
k4 = 1,25 (0,6+0,0014/εcu2)     when fck > 50 MPa 
 
k5 = k6 = 1      when 100 εuk f t / f yk   < 2,5 
 
k5 = k6 = 0,9-3,21 εuk f t/ f yk   ≥ 0,67   when 100 εuk f t / f yk   ≥ 2,5 
 
Note:  fyk  can also be f0,2 
 εuk f t / f yk  = Agt Rm/Re  
 
For reinforcement with (100 Agt Rm/Re) < 4 no redistribution is allowed when  xu/d < 0,12. 
 
 
5.8.5  Methods of analysis 
 
(1) The methods of analysis include a general method, based on non-linear second order 
analysis, see 5.8.6 and the following two simplified methods: 
 
(a) Second order analysis based on nominal stiffness, see 5.8.7  
(b) Method based on estimation of curvature, see 5.8.8  

 
The designer selects the used method of "(a) or (b)" case-specifically.  
 
 
5.10.1  General 
 
(6) Brittle failure should be avoided by one or more of the following methods: 
 
Method A: Provide minimum reinforcement in accordance with 9.2.1. 
Method B: Provide pretensioned bonded tendons. 
Method C: Provide easy access to prestressed concrete members in order to check and control the condition 
 of tendons by non-destructive methods or by monitoring. 
Method D: Provide satisfactory evidence concerning the reliability of the tendons. 
Method E: Ensure that if failure were to occur due to either an increase of load or a reduction of prestress 
 under the frequent combination of actions, cracking would occur before the ultimate capacity 
 would be exceeded, taking account of moment redistribution due to cracking effects. 
 
The designer selects the used method "A, B, C, D or E" case-specifically.  
 
 
5.10.2.2  Limitation of concrete stress 
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(4) If prestress in an individual tendon is applied in steps, the required concrete strength may 
be reduced. The minimum strength fcm(t) at the time t should be 20 % of the required concrete strength for 
full prestressing given in the European Technical Approval. Between the minimum strength and the required 
concrete strength for full prestressing, the prestress may be interpolated between 0 and 100% of the full 
prestressing. 
 
(5) For pretensioned elements the stress at the time of transfer of prestress may be increased to 0,65 · fck(t), if 
it can be justified by tests or experience that longitudinal cracking is prevented. 
 
 
5.10.8  Effects of prestressing at ultimate limit state 
 
(2) For prestressed members with permanently unbonded tendons, it is generally necessary to take the 
deformation of the whole member into account when calculating the increase of the stress in the prestressing 
steel. If no detailed calculation is made, it may be assumed that the increase of the stress from the effective 
prestress to the stress in the ultimate limit state is 

∆σp,ULS = 50 MPa. 
 
(3) If the stress increase is calculated using the deformation state of the whole member the mean values of 
the material properties should be used. The design value of the stress increase ∆σpd = ∆σp γ∆P  should be 
determined by applying partial safety factors γ∆P,sup = γ∆P,inf = 1,0 in all cases. 
 
 
5.10.9  Effects of prestressing at serviceability limit state and limit state of fatigue 
 
(1)P For serviceability and fatigue calculations the characteristic value of the prestressing force can be used.  
 
 
6.4  Punching 
 
The punching design is not for the time being made according to the standard EN 1992-1-1. Instead the 
punching design is made according to clause 2.2.2.7 in part B4 "Concrete Structures, guidelines" of the 
National Building Code of Finland. 
 
Explanation: 
In the punching  design rules of the standard certain contradictions with the test results has been noticed, so 
that the resistances obtained according to the standard are in certain cases on unsafe side. 
 
 
6.8.4  Verification procedure for reinforcing and prestressing steel 
 
(1) The damage of a single load amplitude ∆σ may be determined by using the corresponding S-N curves 
(Figure 6.30) for reinforcing and prestressing steel. The applied load should be multiplied by γF,fat =  1,0. The 
resisting stress range at N* cycles ∆σRsk obtained should be divided by the safety factorγS,fat = 1,0.  
 
 (5) When the rules of 6.8 are used to evaluate the remaining life of existing structures, or to assess the need 
for strengthening, once corrosion has started the stress range can be determined by reducing the stress 
exponent k2 for straight and bent bars. 
 
The parameters ∆σRsk , k1 and k2 for fatigue are taken from the steel specification. 
 
 
7.2  Stress limitation 
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(5) Cracking or deformation unacceptable from the point of view of appearance may be assumed to be 
avoided if, under the characteristic combination of loads, the tensile stress in the reinforcement does not 
exceed 0,6fyk. Where the stress is caused by imposed deformations, the tensile stress should not exceed 0,8fyk. 
The mean value of the stress in prestressing tendons should not exceed 0,6fpk. 
 
 
7.3.1  General considerations 
 
(5) A limiting calculated crack width, wmax, taking into account of the proposed function and nature of the 
structure and the costs of limiting cracking, should be established. 
 

The values of wmax for relevant exposure classes are given in Table 7.1N (FI). 

 

Table 7.1N (FI)  Values of wmax (mm) 

Exposure 
Class 
 

 
Reinforced members and prestressed 
members with unbonded tendons 
 

 
Prestressed members with 
bonded tendons 
 

 Quasi-permanent load combination 
 

Frequent load combination 
 

X0, XC1 0,41 0,2 
XC2, XC3, XC4 
XD1, XS1 0,3 0,22 

XD2, XD3 
XS2, XS3,  0,2 Decompression 

 

Note 1: For X0, XC1 exposure classes, crack width has no influence on durability and this limit 
is set to guarantee acceptable appearance. In the absence of appearance conditions this limit may 
be relaxed. 
Note 2: For these exposure classes, in addition, decompression should be checked under the 
quasi-permanent combination of loads. 

 
Design rules for retaining structures are presented in part SFS-EN 1992-3. 
 
 
7.4.2  Cases where calculations may be omitted 
 
2) Provided that reinforced concrete beams or slabs in buildings are dimensioned so that they comply with 
the limits of span to depth ratio given in this clause, their deflections may be considered as not exceeding the 
limits set out in 7.4.1 (5) and (6). The limiting span/depth ratio may be estimated using Expressions (7.16.a) 
and (7.16.b) and multiplying this by correction factors to allow for the type of reinforcement used and other 
variables. No allowance has been made for any pre-camber in the derivation of these Expressions. 
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Values of factor K are given in Table 7.4N (FI). Values obtained using Expression (7.16) for common cases 
(C30, σs = 310 MPa, with different structural systems and reinforcement ratios ρ = 0,5 % and  ρ = 1,5 %) are 
also given. 

 

Table 7.4N(FI) Basic ratios of span/effective depth for reinforced concrete members without axial 
compression 
 
 
Structural System 
 

 
K 

Concrete highly stressed 
ρ = 1,5% 

Concrete lightly stressed 
ρ = 0,5% 

Simply supported beam, one- or 
two-way spanning simply 
supported slab 
 
End span of continuous beam or 
one-way continuous slab or two-
way spanning slab continuous over 
one long side 
 
Interior span of beam or one-way 
or two-way spanning slab 
 
 
Slab supported on columns without 
beams (flat slab) (based on longer 
span) 
 
 
Cantilever 

 
0,8 

 
 
 

1,0 
 
 
 
 

1,2 
 
 
 

1,0 
 
 
 

0,3 
 

 
11 
 
 
 

15 
 
 
 
 

17 
 
 
 

14 
 
 
 
4 

 
16 
 
 
 

22 
 
 
 
 

24 
 
 
 

20 
 
 
 
6 

Note 1: The values given have been chosen to be generally conservative and calculation may frequently 
show that thinner members are possible. 
Note 2: For 2-way spanning slabs, the check should be carried out on the basis of the shorter span. For 
flat slabs the longer span should be taken. 
Note 3: The limits given for flat slabs correspond to a less severe limitation than a mid-span deflection of 
span/250 relative to the columns. Experience has shown this to be satisfactory. 
 
The values given by Expression (7.16) and Table 7.4N have been derived from results of a parametric study 
made for a series of beams or slabs simply supported with rectangular cross section, using the general 
approach given in 7.4.3. Different values of concrete strength class and a 500 MPa characteristic yield 
strength were considered. For a given area of tension reinforcement the ultimate moment was calculated and 
the quasi-permanent load was assumed as 50% of the corresponding design load. The span/depth limits 
obtained satisfied the limiting deflection given in 7.4.1(5). 
 
 
8.2  Spacing of bars 
 
(2) The clear distance (horizontal and vertical) between individual parallel bars or horizontal layers of 
parallel bars should be not less than the maximum of bar diameter, (dg + 3 mm) or 20 mm where dg is the 
maximum size of aggregate. 
 
 
8.3  Permissible mandrel diameters for bent bars 
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(2) In order to avoid damage to the reinforcement the diameter to which the bar is bent (Mandrel diameter) 
should not be less than φm,min   in table 8.1N (FI).  
 
 
Table 8.1N (FI)  Minimum mandrel diameter to avoid damage to reinforcement 
 
a) bars and wires 
 
Minimum mandrel diameter for bends, hooks and loops (see Figure 8.1) are at least 2 times the values  
required in the bending test for the relevant steel quality 
 
 
b1) for welded bent reinforcement and mesh bent after welding, the welding point being outside the area 
influenced by welding heat ( HAZ) 
 
 

 

When the welding point is outside the area influenced 
by the welding heat (HAZ) the mandrel diameter is as 
in a) above. 
 
The HAZ area can be taken as 3Ø to both sides from 
the welding point 

 
b2) for welded bent reinforcement and mesh bent after welding, the welding point being in HAZ area and the 
weld on the inside of the bending  
 
 

 

Øm,min = 2,0 times the values given in a) above 
 
Øm,min = 1,5 times the values given in a) above for 
reinforcement according to SFS 1202 or CEN/TR 
15481  
 

 
b3) for welded bent reinforcement and mesh bent after welding, the welding point being in HAZ area and the 
weld on the outside of the bending  
 

 

Øm,min = 5,0 times the values given in a) above  
 
Øm,min = 3,0 times the values given in a) above for  
reinforcement according to SFS 1202 or CEN/TR 
15481  
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c) load bearing welding 
Bending of reinforcement with load bearing welding requires always special safety and quality 
assurance arrangements  
 
Note: Non-load bearing welds are allowed in bended areas for reinforcement according to SFS 1202 or 
CEN/TR 15481. The mandrel diameters shall be as in a) above. 
 
 
9.2.1.1  Minimum and maximum reinforcement areas 
 
(3) The cross-sectional area of tension or compression reinforcement is not limited.  
 
 
9.2.1.2  Other detailing arrangements 
 
(1) In monolithic construction, even when simple supports have been assumed in design, the section at 
supports should be designed for a bending moment arising from partial fixity of at least 15% of the 
maximum bending moment in the span unless the fixity is analysed more accurately.  
 
 
9.3.1.1  General 
 
(3) The spacing of bars should not exceed smax,slabs. The maximum value for smax,slabs is: 
 
- for the principal reinforcement, 3h  ≤ 400 mm, where h is the total depth of the slab; 
- for the secondary reinforcement, 4h  ≤ 600 mm . 
 
 
In areas with concentrated loads or areas of maximum moment the provisions are respectively: 
- for the principal reinforcement, 2h ≤ 250 mm 
- for the secondary reinforcement, 3h ≤ 400 mm. 
 
 
9.4.3  Punching shear reinforcement 
 
This clause of the standard is not applied for the time being, see the application rules and explanations given 
in clause 6.4 in this National Annex. 
 
 
9.5.2  Longitudinal reinforcement 
 
(3) The area of longitudinal reinforcement should not exceed As,max = 0,06Ac. This limit may be increased to 
0,12Ac at laps. 
 
 
9.5.3  Transverse reinforcement 
 
(3) The spacing of the transverse reinforcement along the column should not exceed scl,tmax. 
The value of scl,tmax is the least of the following three distances: 
 
- 15 times the minimum diameter of the longitudinal bars 
- the lesser dimension of the column 
- 400 mm 
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9.6.2  Vertical reinforcement 
 
(1) The area of the vertical reinforcement should lie between As,vmin = 0,002Ac and As,vmax = 0,06Ac 
 
 
9.7  Deep beams 
 
(1) Deep beams (for definition see 5.3.1 (3)) should normally be provided with an orthogonal reinforcement 
mesh near each face, with a minimum of As,dbmin. 
 
The minimum area is As,dbmin = 0,0005 Ac, but at least 150 mm2/m on each face and in both directions.  
 
 
9.8.4  Column footing on rock 
 
(1) Adequate transverse reinforcement should be provided to resist the splitting forces in the footing, when 
the ground pressure in the ultimate states exceeds q2 = 3 MPa. This reinforcement may be distributed 
uniformly in the direction of the splitting force over the height h (see Figure 9.16). A minimum bar diameter 
φ min = 8 mm should be provided. 
 
 
9.10.2.3  Internal ties 
 
(4) In floors without screeds where ties cannot be distributed across the span direction, the 
transverse ties may be grouped along the beam lines. In this case the minimum force on an internal beam line 
is: 
 
Ftie = (l1 + l2)/ 2 ⋅ q3 , however Ftie ≥ q4 (9.16) 

 
where: 

l1, l2 are the span lengths (in m) of the floor slabs on either side of the beam (see Figure 9.15) 
q3 = 20 kN/m and q4 = 70 kN. 

 
A greater value than Ftie = 150 kN need not to be used unless resulting from the loading . 
 
 
12.3.1  Concrete: additional design assumptions 
 
(1) Due to the less ductile properties of plain concrete the following values αcc,pl = 0,8αcc and αct,pl = 0,6αct 
are used.    
 
 
 
Annex A 
Modification of partial factors for materials 
 
Annex A can be used as informative. The rules in clause A.2 are applied also to the precast products in 
clause A.3. 
 
NOTE:  
Construction class 2 in RakMK B4 can be considered to correspond to the execution class 1 and inspection 
class 2 in Standard ENV 13670-1. (RakMk B4 = Part B4 of the National Building Code of Finland). 
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Partial safety factors given in clause 2.4.2.4, corresponding to execution class 1 and inspection class 2 in 
ENV 13670-1, correspond in Finland construction class 2 in RakMk B4. 
 
 
A.2.1 Reduction based on quality control and reduced deviations 
 
(1) If execution is subjected to a quality control system, which ensures that unfavourable deviations of cross-
sectional dimensions are within the reduced deviations given in Table A.1, the partial safety factor for 
reinforcement may be reduced to γs,red1. 
The conditions are considered to be fulfilled in construction class 1 of RakMK B4 with the allowances given 
there, or with CE-marked precast concrete products with certified quality assurance and reduced deviations 
according to table A.1. 
The partial safety factor can be reduced to γs,red1 = 1, 1. 
 
(2) Under the condition given in A.2.1 (1), and if the coefficient of variation of the concrete strength is 
shown not to exceed 10 %, the partial safety factor for concrete may be reduced to γC,red1. 
The conditions are considered to be fulfilled in construction class 1 of RakMK B4 with the allowances given 
there, or with CE-marked precast concrete products with certified quality assurance and reduced deviations 
according to table A.1. 
The partial safety factor can be reduced to γc,red1 = 1, 35. 
 
 
A.2.2 Reduction based on using reduced or measured geometrical data in design 
 
(1) If the calculation of design resistance is based on critical dimensions, including effective depth (see 
Figure A.1), which are either: 
 
- reduced by deviations, or 
- measured in the finished structure, 
 
the partial safety factors may be reduced to γs,red2 = 1,05 and  γc,red2 = 1,45. 
 
(2) Under the conditions given in A.2.2 (1) and provided that the coefficient of variation of the concrete 
strength is shown not to exceed 10%, the partial factor for concrete may be reduced to γc,red3 = 1,35. 
 

A.2.3 Reduction based on assessment of concrete strength in finished structure 
 
 
(1) For concrete strength values based on testing in a finished structure or element, see EN 13791, EN 206-1 
and relevant product standards, γc may be reduced by the conversion factor 
η = 0,85. 
 
The value of γc  to which this reduction is applied may already be reduced according to A.2.1 or A.2.2. 
However, the resulting value of the partial factor should not be taken less than γc,red4 = 1,2. 
 
If the factor η has already been taken into account when evaluating the strength in a finished structure ( EN 
13791: η = 0,85 or RakMK B4 6.3.3.4: η = 0,85 in construction class 1 and η = 0,80 in construction class 2), 
the safety factor for concrete γc may not more be reduced by factorη.  
 
 
ANNEX B  
Creep and shrinkage strain 
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Annex B can be used as informative. 
 
 
ANNEX D  
Detailed calculation method for prestressing steel relaxation losses 
 
Annex D can be used as informative. 
 
 
Annex E  
Indicative strength classes for durability 
 
The table E.1N does not apply in Finland. The table F.1-FI in the National Annex of standard EN 206-1 (= 
RakMK B4 Annex 3) is applied. 

 
 
Annex F 
Tension reinforcement expressions for in-plane stress conditions 
 
Annex F can be used as informative. 
 
 
Annex G  
Soil structure interaction 
 
Annex G can be used as informative. 
 
 
 
Annex H  
Global second order effects in structures 
 
Annex H can be used as informative. 
 

 
 

Annex I  
Analysis of flat slabs and shear walls 
 
Annex I can be used as informative. 
 
 
 
LIITE J  
Detailing rules for particular situations 
 
J.1 Surface reinforcement 
Annex J.1 is not used. 
 
J.2 Frame corners 
Annex J2 is not used.  
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J.3 Corbels 
Annex J.3 can be used as informative.  



 
ANNEX 8 

 
 
 

NATIONAL ANNEX  

TO STANDARD 

SFS-EN 1992-1-2 EUROCODE 2: DESIGN OF CONCRETE STRUCTURES 
Part 1-2: General rules. Structural fire design   

 
 
Preface 

 
This National Annex is used together with Standard SFS-EN 1992-1-2:2004.  
 
This National Annex sets out:  
 
a) National parameters for the following paragraphs in Standard EN 1992-1-2 where national selection is 
permitted.  
 

- 2.1.3 (2) 
- 2.3 (2)P 
- 3.2.3 (5) 
- 3.2.4 (2) 
- 3.3.3 (1) 
- 4.1 (1)P 
- 4.5.1 (2) 
- 5.2 (3) 

- 5.3.2 (2) 
- 5.6.1 (1) 
- 5.7.3 (2) 
- 6.1 (5) 
- 6.2 (2) 
- 6.3.1 (1) 
- 6.4.2.1 (3) 
- 6.4.2.2 (2) 

 
 
b) Guidance on the use of the Informative Annexes A, B, C, D and E. 
 
c) Complementary information which is not contradictory to the Eurocode Standard. 
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2.1.3 Parametric fire exposure 
 
2.1.3(2)  
 
No values are given for the average temperature rise ∆θ1  and for the maximum temperature rise ∆θ2  during the 
cooling phase of fire.  
 
Explanation: 
 
The requirement for separation 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 if the building is designed and executed based on 
design fire scenarios which cover the situations likely to occur in the said building. Satisfaction  of the require-
ment is attested case-by-case taking into account the properties and use of the building (The National Building 
Code of Finland E1:1.3.2). 
 
 
2.3 Design values of material properties 
 
2.3(2)P 
 
Recommended values γM,fi = 1.0 are used for partial safety factors of materials for both thermal and mechanical 
properties of concrete, reinforcing steel and prestressing steel. 
 
 
2.4.2 Member analysis 
 
2.4.2(3) 
 
Note 1: Partial safety factors for load 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 1992-1-2 is set out in Fig. 2.1(FI) below where 
the reduction factor has been calculated as a function of the load ratio Qk,1/Gk using values of partial safety factors 
used in Finland.  
 
Note 2: As a simplification, the recommended value of ηfi = 0.7 may be used. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2.1(FI) Variation of the reduction factor ηfi as a function of the load ratio Qk,1 / Gk using values of partial 
safety factors of load in accordance with the National Annex to EN 1990 
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3.2.3 Reinforcing steel 
 
3.2.3(5) 
 
Class N (Table 3.2a) may be used for all reinforcing steels conforming to standards valid in Finland.   
 
Class X (table 3.2b) may be used with the following additional conditions: 
Strength characteristics at elevated temperatures are determined, as applicable, by applying Standard SFS-EN 
10002-5. 
Strength characteristics of reinforcing steel at elevated temperatures are subject to initial type testing at tempera-
tures 300°C, 400°C, 450°C, 500°C and 550°C. 
Requirements for 0.2% proof strength Rp0.2 are given in Table 3.2(FI) where fyk is nominal yield strength or 
0.2% proof stress of the reinforcing steel at room temperature. 
 
Table 3.2(FI)  Strength requirements of reinforcing steel at elevated temperatures 
Temperature (°C) Rp0.2 (% fyk) 
300 
400 
450 
500 
550 

87 
80 
70 
60 
45 

 
 
3.2.4 Prestressing steel 
 
3.2.4(2) 
 
Both classes A or B may be used in Finland. 
 
 
3.3.3 Thermal conductivity 
 
3.3.3(1) 
 
Lower limit is used for thermal conductivity. 
 
 
4.1 General 
 
4.1(1)P 
 
No additional rules for the use of advanced calculation methods are given.  
 
 
4.5.1 Explosive spalling 
 
4.5.1(2)  
 
When considering a risk of explosive spalling, the value k = 2.5% is used as a limit value. 
 
 
5.2 General design rules 
 
5.2(3)  
 
No deviating values are given for the load level, ηfi = 0.7 is valid. 
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5.3.2 Method A 
 
5.3.2(2) 
 
Note 1: The limit value of emax = 0.4h (and b) is used for eccentricity.  
 
 
5.6.1 General 
 
5.6.1(1) 
 
Class WC is used for web thickness.  
 
 
5.7.3 Continuous solid slabs 
 
5.7.3(2) 
 
No additional rules on rotation capacity on supports are given. 
 
 
6.1 General 
 
6.1.(5) 
 
When reducing the strength of high strength concrete at elevated temperatures, Class FI in accordance with Table 
6.1(FI) is used for all strength classes of concrete. 
 

Table 6.1(FI)  Reduction of strength at elevated temperatures    
 

fc,θ/ fck Temperature of  
 concrete  θ °C Class FI   

20 1.00 
50 1.00 
150 0.75 
300 0.75 
800 0.15 
900 0.08 
1000 0.04 
1100 0.01 
1200 0.00 

 
 
6.2 Spalling 
 
6.2(2)  
 
Method A: Not used   
 
Method B: May be used     
 
Complementary information to Method B: 
Types of concrete with the following characteristics have been shown to be acceptable: 
- cement CEM I 42,5 (or 52,5) R 
- maximum content of silica fume 10% of the weight of cement, 
- natural aggregate and 



 

 

5 
- after the concrete has attained about  60% of its nominal strength, it is allowed to dry, i.e. no long-
term moisture curing may be used.  
 
Method C: May be used 
 
Method D: May be used 
 
 
6.3 Thermal properties 
 
6.3(1) 
 
Note 1: A lower limit value is used for thermal conductivity of high strength concrete in accordance with 
paragraph 3.3.3. 
 
 
6.4.2.1 Columns and walls 
 
6.4.2.1(3)  
 
For Class FI, factor k = 1.3 is used. Class FI is defined in Table 6.1(FI) above. 
 
 
6.4.2.2 Beams and slabs 
 
6.4.2.2(2)  
 
The factors km in Table 6.2N are not valid for Class FI (defined in Table 6.1(FI) above). More accurate methods 
are used instead, e.g. 400ºC isotherm as for columns and walls in paragraph 6.4.2.1. 
 
 
6.4.3 Tabulated data 
 
6.4.3(1)  
 
Complementary information: 
Axis distance of reinforcement  may be adjusted by using more accurate methods in paragraph 5.2. When taking 
into account that thermal conductivity for high strength concrete according to the Finnish National Annex is the 
same as for normal strength concrete, the outcome of the use of more accurate methods is that there is no need to 
increase the axis distance by factor k. 
 
 
Annex A  
Temperature profiles 
 
Annex may be used  
 
 
Annex B  
Simplified calculation methods  
 
Annex may be used, but not for parametric fire.    
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Annex C  
Buckling of columns under fire conditions 
 
Annex is used in connection with Method B. 
 
 
Annex D  
Calculation methods concerning shear, torsion and anchorage  
 
Annex is not used unless the results are separately verified. 
 
 
Annex E  
Simplified calculation method for beams and slabs  
 
Annex may be used, unless there are more detailed calculations. 
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ANNEX 9 
 

NATIONAL ANNEX 
 

TO STANDARD 
 

SFS-EN 1993-1-1 EUROCODE 3: DESIGN OF STEEL STRUCTURES.  
Part 1-1: General Rules and Rules for Buildings 

 
 
Preface 

 
This national annex is used together with Standard SFS - EN 1993-1-1:2005.  

 
This national annex sets out:  

 
a) The national parameters for the following clauses in Standard SFS-EN 1993-1-1 where national 

selection is permitted:   
 
 

- 1.1.1(3) 
- 2.3.1(1)  Note 1 
- 3.1.(2) 
- 3.2.1(1) 
- 3.2.2(1) 
- 3.2.3(3)B 
- 3.2.4(1)  Note 3B 
- 5.2.1(3) 
- 5.2.2(8) 
- 5.3.2(3) 
- 5.3.2(11) 
- 5.3.4(3) 
- 6.1.(1)  Note 1 
- 6.1.(1)  Note 2B 
- 6.3.2.2(2) 
- 6.3.2.3(1) 
- 6.3.2.3(2) 
- 6.3.2.4(1)B Note 2B 
- 6.3.2.4(2)B Note B 
- 6.3.3.(5) Note 2 
- 6.3.4(1) 
- 7.2.1(1)B 
- 7.2.2(1)B 
- 7.2.3(1)B Explanation   

 
b) Guidance for the use of Annexes A, B, AB and BB. 
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1.1.1 Scope of Eurocode 3 
 
1.1.1(3) 

Explanation:   

For execution in Standard EN 1993 reference is made to Standard EN 1090, which is not yet ready, when 
this explanation is written.  For execution the valid part B7 of the Finnish collection of building regulations 
may be used till then Standard SFS-EN 1090-1 and Standard SFS-EN 1090-2 are ready.  In that case 
tolerances according to Standard SFS 5867 and Standard SFS 5871 may also be used. However for 
straightness of compression member the value according to B7 should be used. 
 
 
2.3.1 Actions and environmental influences 
 
2.3.1(1), Note 1 

The rules in Standard SFS-EN 1990 and Standard SFS- EN 1991 including their National Annexes should be 
used.  For determining characteristic values of ice loads Standard ISO 12494 should be used. 
 
3.1 General 
 
3.1(2) 

In addition to the materials given in the table 3.1 the following steel grades may also be used:  
 
a) Steel grades S315MC, S355MC, S420MC and S460MC according to the Standard SFS-EN 10149-2. 
 
b) Steel grades S260NC, S315NC, S355NC and S420NC according to the Standard SFS-EN 10149-3. 
 
c) Steel grades with valid product approval which refers to the clause 3.1(2) of the National Annex to the 
Standard SFS-EN 1993-1-1 and states that the said steel grade is suitable for use in accordance to Standard 
SFS-EN 1993-1-1.   
 
In the cases a) and b) the requirement for the fracture toughness should be determined according to the 
option 5 in the section 11 of the Standard SFS-EN 10149-1.   
 
The properties of steels should fulfil the general requirements given in Standard SFS-EN 1993-1-1 and in its 
National Annex. 
 
βw- values to steel grades according to Standards SFS-EN 10149-2 and SFS-EN 10149-3 is given in the 
National Annex of Standard SFS-EN 1993-1-8.  
 
For steel grades according to Standards SFS-EN 10149-2 and SFS-EN 10149-3 mechanical properties at 
elevated temparatures may be determined according to National Annex of Standard SFS-EN 1993-1-2. 
 
For steels according to Standards SFS-EN 10149-2 and SFS-EN 10149-3 maximum permissible values of 
element thickness may be determined according to National Annex of Standard SFS-EN 1993-1-10. 
 
 
3.2.1 Material properties 
 
3.2.1(1) 

Both alternatives may  be used. 
 
3.2.2 Ductility requirements 
 
3.2.2(1) 

Steels used should fulfil the requirements given in the Note, if not otherwise mentioned in some part of 
Standard SFS-EN 1993 or in other National Annexes of Standard SFS-EN 1993. 
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3.2.3 Fracture toughness 
 
3.2.3(1) 

The lowest service temperature should be determined according to Standard SFS-EN 1991-1-5 and its 
National Annex.   The fracture toughness should be checked in all operating temperatures with relevant load 
case corresponding that temperature.  The situation during erection stage should also be taken into account 
by using appropriate load combinations and temperatures during erection. 
 
 
3.2.3(3)B 

σEd = 0,25 fy(t) should be used for building component under compression.  
 
Clause 2.1(2) of Standard SFS-EN 1993-1-10 states that fracture toughness need not be specified for 
elements only in compression.  However the recommendation given in the Note B above should be used. 
 
 
3.2.4 Through-thickness properties 
 
3.2.4(1), Note 3B 

The table 3.2 should be applied for building structures. 
 
 
5.2.1 Effects of deformed geometry of the structure 
 
5.2.1(3) 

Other values for αcr is not given.   
 
 
5.2.2 Structural stability of frames 
 
5.2.2(8) 

Buckling lengths should be determined according to the rules of structural mechanics.   
 
When this method is used the second order effects should be taken into account in the design of cross-section 
resistance of members and in the design of joints, connections and splices. 
 
 
5.3.2 Imperfections for global analysis of frames 
 
5.3.2(3) 

The values according to Table 5.1 should be used. 
 
5.3.2(11), Note 2 

The method is not  used.  
 
 
5.3.4 Member imperfections 
 
5.3.4(3) 

The value k = 0,5 should be used.   
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6.1 General 
 
6.1(1), Note 1 

Partial factors for structures not covered by Standard SFS-EN 1993 are not given. 
 
6.1(1), Note 2B 
 
The recommended values should be used.   
 
 
6.3.2.2 Lateral torsional buckling curves – General case 
 
6.3.2.2(2) 

The values given in the table 6.3 should be used. 
 
6.3.2.3 Lateral torsional buckling curves for rolled sections or equivalent welded sections 
 
6.3.2.3(1) 

a) For rolled double symmetric I-sections and H-sections and hot-finished and cold-formed hollow 
sections with constant cross section the following values should be used: 

4,00,LT =λ  

β = 0,75. 
 
b) For welded double symmetric I-sections with constant cross section the following values should be 

used: 

2,00, =LTλ  

β = 1,0. 
 
In both cases lateral torsional buckling curve is selected from table 6.5(FI). 
 

Table 6.5 (FI)  Selection of lateral torsional buckling curve for cross sections using equation (6.57) 

Cross-section 
(constant cross section) 

Limits Buckling curve 

Rolled double symmetri I- and H- 
sections and hot fnished hollow 
sections 

h/b ≤ 2    
2 < h/b < 3,1 

b 
c 

Welded double symmetric I-
section and H- sections and cold-
formed hollow sections 

h /b ≤ 2     
2 < h/b < 3,1 

c 
d 

 
In all other cases the rules given in 6.3.2.2 should be applied. 
 
 
6.3.2.3(2) 

The value f = 1,0 should be used. 
 
 
6.3.2.4 Simplified assessment methods for beams with restraints in buildings 
 
6.3.2.4(1)B, Note 2B 

A limit value 1,00,LT0c +λ=λ  should be used. 
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6.3.2.4(2)B, Note B 

The value 10,1k f =l  should be used.   
 
6.3.3 Uniform members in bending and axial compression 
 
6.3.3(5), Note 2 

The alternative method 2 should be used, if applicable. The alternative method 1 may be used. 
 
6.3.4 General method for lateral and lateral torsional buckling of structural components 
 
6.3.4(1) 

This method may be used, when other methods given in Standard SFS-EN 1993-1-1 are not applicable. In 
these cases the applicability of the general method should be verified case by case. 
 
7.2.1 Vertical deflections 
 
7.2.1(1)B 

The final vertical (wmax, see Standard SFS-EN 1990) and horizontal deflections due to characteristic load 
combinations calculated with a static load should not exceed the values in Table 7.1(FI) if some harm is 
caused by it unless due to type of structure, use or the nature of activity other values are determined to be 
more suitable. Precamper (wc, see Standard SFS-EN 1990) may be used for compensation of the deflection 
of the permanent load unless harm is not caused by it. 
 
Table 7.1 (FI) Serviceability limit states for deflections 

Structure Serviceability limit state 
for deflection 

Main girders: 
-roofs 
-floors 
 
Cantilevers 

 
L/300 
L/400 

 
L/150 

 
Roof purlins L/200 

 
Wall purlins L/150 

 
Sheetings: 
-in roofs, with no risk for accumulation of water or other risk for failure of the 
roof 
-in roofs, with risk for accumulation of water or other risk for failure of the roof 
     -when L ≤  4,5 m 
     -when 4,5 m < L ≤  6,0 m 
     -when L > 6,0 m 
-in floors 
-in walls 
-cantilevers 
 

 
L/100 

 
L/150 
30 mm 
L/200 
L/300 
L/100 
L/100 

Horizontal deflection of the structure 
-1- and 2-storey high buildings  
-other buildings 
 

 
H/150 
H/400 

L is span 
H is the height of the building at the point to be checked 
 
Buildings supporting crane gantry girders, see Standard SFS-EN 1993-6 and its National Annex. 
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7.2.2 Horizontal deflections 
 
7.2.2(1)B 

See table 7.1 of clause 7.2.1. 
 
7.2.3 Dynamic effects 
 
7.2.3(1)B 

 
Explanation:   
 
Information for Guidance is given in the Code of Practice No. 17/2005: The Vibration of Floors induced by 
Walking,  published by Finnish Constructional Steelwork Association. 
 
 
 
Annex A  
Method 1: Interaction factors kij for interaction formula in 6.3.3(4) 
 
Annex A may be used. 
 
 
Annex B  
Method 2: Interaction factors kij for interaction formula in 6.3.3(4) 
 
Annex B may be used. 
 
 
Annex AB 
Additional design provisions 
 
Annex AB may be used. 
 
 
Annex BB  
Buckling of componets of building structures 
 
Annex BB may be used. 
 
BB.1.3 Hollow sections as members 
 
BB.1.3(3)B 

The buckling length Lcr of a hollow section brace member without cropping or flattening, welded around its 
perimeter to hollow section chords, may be generally taken as 0,75L for both in-plane and out-of-plane 
buckling.  Lower buckling lengths may be used based on testing or calculations. 
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ANNEX 10 

NATIONAL ANNEX 

TO STANDARD 

SFS-EN 1993-1-2 EUROCODE 3: DESIGN OF STEEL STRUCTURES.  
Part 1-2: Structural fire design  

 
 
Preface 

 
This national annex is used together with Standard SFS - EN 1993-1-2: 2005.  

 
This national annex sets out:  

 
a) The national parameters for the following paragraphs in Standard SFS-EN 1993-1-2 where national 

selection is permitted:   
 
 

 
- 1.1.2 (6) 

- 2.1.3          Explanation   

- 2.3 (1) 

- 2.3 (2) 

- 2.4.2 (3) 

- 4.1 (2) 

- 4.2.3.6 (1)   Note 2 

- 4.2.4 (2) 

 
b) Guidance for the use of informative Annexes C, D and E 
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1.1.2 Scope of Standard EN 1993-1-2 
 
1.1.2 (6) 

Explanation:  
 
The rules in Standard SFS-EN 1993-1-2 and its National Annex may be used also for steels given in clause 
3.1(2) of National Annex to Standard SFS-EN 1993-1-1.   
 
 
2.1.3 Parametric fire exposure 
 
Explanation: 
 
For separating function Standard SFS-EN 1994-1-2 and its National Annex may be used. 
 
 
2.3 Design values of material properties 
 
2.3(1) 

The value γM,fi = 1.0 should be used. 
 
2.3(2) 

The value γM,fi = 1.0 should be used 
 
 
2.4.2 Member analysis 
 
2.4.2 (3), Note 1 

Partial factors to be used should be according to National Annex of Standard SFS-EN 1990.  Original Figure 
2.1 is replaced by the new Figure 2.1.   

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

0 0,5 1 1,5 2 2,5 3

ψ = 0,9

ψ = 0,7

ψ = 0,5

ψ = 0,2

ηfi

ψ = 0,3
ψ = 0,4

ψ = 0,6

ψ = 0,8

Qk,1 / Gk  
Figure 2.1 (FI) Variation of the reduction factor ηfi with the load ratio  Qk,1 / Gk  based on the 

combination rules of loadings according to National annex of Standard SFS-EN 1990. 
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4.1  General 
 
4.1(2) 

Advanced calculation method may be used. Detailed guidance is not given.  See also National Annex for 
Standard SFS-EN 1991-1-2. 
 
4.2.3.6 Members with Class 4 cross-sections 
 
4.2.3.6(1), Note 2 

The value θcrit = 450 °C may be used together with the value kp0,2,θ  = 0,59.   kp0,2,θ, see Annex E.   
 
4.2.4 Critical temperature 
 
4.2.4(2) 

Default values are not given. 
 
 
Annex C  
Stainless steel 
 
Annex C may be used. 
 
Explanation:  
 
For steel grades 1.4318, 1.4318 C850 and 1.4571 C850 the values at elevated temperatures given in the 
publication “Euro Inox: Design Manual for Structural Stainless Steel, Third Edition, Brussel 2006.” may be 
used. 
 
 
Annex D  
Joints 
 
Annex D may be used. 
 
 
Annex E 
Class 4 cross-sections 
 
Annex E may be used. 
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ANNEX 11 
 

NATIONAL ANNEX 

TO STANDARD 

SFS-EN 1993-1-8 EUROCODE 3: DESIGN OF STEEL STRUCTURES.  
Part 1-8: Design of joints 

 
 
 
Preface 

 
This national annex is used together with Standard SFS - EN 1993-1-8: 2005.  

 
This national annex sets out:  

 
The national parameters for the following paragraphs in Standard SFS-EN 1993-1-8 where national selection  
is permitted:   
 
 
 - 1.2.6 

- 2.2(2) 

- 3.1.1(3) 

- 3.4.2(1) 

- 4.5.3.2  Explanation   

- 4.5.3.3 Explanation   

- 5.2.1(2) 

 - 6.2.7.2(9) 
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1.2.6 References 
 
Reference Standards, Group 6: Rivets 
 
Standards DIN 124 Halbrundniete – Nenndurchmesser 10 bis 36 mm (1993) and DIN 302 Senkniete - 
Nenndurchmesser 10 bis 36 mm (1993) may be used. Standard NF E 27156 – Elements de fixation – Rivets 
a tete ronde destinates a lèxecution des constructiones metalligues, Septembre 1983 may be used. Rivets, 
which fulfill the requirements according to Standards SS 39 and SS 318, may be used.  Material according to 
Standard SFS-EN 10263-2 may be used in rivets.   

 
 
 

2.2 General requirements 
 
2.2(2) 

The partial factors given in the note should be used. 
 
 
3.1.1 General 
 
3.1.1(3) 

It is recommended to use only 8.8 and 10.9 bolt classes. 
 
 
3.4.2 Tension connections 
 
3.4.2(1) 

The preload in this case should be 0,70 fub As.  In this case bolted connections should be controlled at least as 
non-preloaded connections. 
 

4.5.3.2 Directional method 
 
Explanation:  
 
βw- values to steel grades according to Standards SFS-EN 10149-2 and SFS-EN 10149-3 should be 
determined based on yield strength as for steels according to Standard SFS-EN 10025. 
 

4.5.3.3 Simplified method for design resistance of fillet weld 
 
Explanation:  
 
βw- values to steel grades according to Standards SFS-EN 10149-2 and SFS-EN 10149-3 should be 
determined based on yield strength as for steels according to Standard SFS-EN 10025. 
 
 
5.2.1 General 
 
5.2.1(2) 

Additional information are not given. 
 
6.2.7.2 Beam-to-column joints with bolted end-plate connections 
 
6.2.7.2(9) 

No further information is given. 



 
ANNEX 12 

NATIONAL ANNEX 

TO STANDARD 

SFS-EN 1993-1-9 EUROCODE 3: DESIGN OF STEEL STRUCTURES.  
Part 1-9: Fatigue  

 
Preface 

 
This national annex is used together with Standard SFS - EN 1993-1-9: 2005.  

 
This national annex sets out:  

 
a) The national parameters for the following paragraphs in Standard SFS-EN 1993-1-9 where national 

selection is permitted:   
 
 
 

- 1.1(2) Note 1 

- 1.1(2) Note 2 

- 2(2) 

- 2(4) 

- 3(2) Note 2 

- 3(7) 

- 5(2) Note 2 

- 6.1(1) 

- 6.2(2) 

- 7.1(3) Note 2 

- 7.1(5) 

- 8(4) Note 2 
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1.1 Scope 
 
1.1(2), Note 1 

Tolerances and execution in general, see clause 1.1.1 of National Annex of Standard SFS-EN 1993-1-1. 
 
1.1(2), Note 2 

Additional inspection requirements, see clause 3(2) Note 2. 
 
 
2 Basic requirements and methods 
 
2(2) 

Additional requirements for determining specific fatigue loading models are not given. 
 
2(4) 

Additional requirements for determining fatigue strength from tests are not given. 
 
 
 
3 Assessment methods 
 
 
3(2), Note 2 

Following rules should be followed in the inspection programmes. 
 

a) Damage tolerant design should ensure that when damage occurs due to accidental action, deterioration 
of material, corrosion or fatigue, the remaining structure can sustain at least an used combination of 
actions without failure beyond an agreed extent, until the damage can be detected and the damaged 
structure can be repaired or replaced. 

 
b) The combination of actions to be considered and the extent of failure to be accepted should be agreed 

between the client, the designer and the competent authority and recorded in the project specification.  
When the damage tolerant concept is used, the project specification should include information 
concerning the methods of inspection and inspection intervals to be used as well as the procedure to be 
followed when the structure has reached the end of its service life. 

 
c) To ensure sufficient robustness, provisions should be made for inspection and maintenance at 

appropriate intervals that comply with the safety requirements.  Guidance for the use, maintenance and 
inspection of the fatigue loaded structure should be given in the use and maintenance document of the 
fatigue loaded structure or of the building. Guidance for the use, maintenance and inspection of the 
fatigue loaded structure should be given to the owner of the structure during the final approval of the 
structure. 

 
d) All structural parts of a fatigue loaded structure, including all connections, should be sufficiently 

accessible for appropriate inspection and maintenance.  The real possibilities of making the required 
inspections should be taken into account when the partial safety factors according to damage tolerant 
concept are chosen. 

 
3(7) 
 

The recommended values of Table 3.1 should be used.  Usually safe life method is used. 
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5 Calculation of stresses 
 
5(2), Note 2 

Rules according to Standard SFS-EN 1993-1-5 should be used in the calculation of stresses for class 4 
sections. 

 
 
6.1 General 
 
6.1(1) 

No additional information is given. 
 
6.2 Design value of nominal stress range 
 
6.2(2) 

Supplementary information is not given. 
 
 
7.1 General 
 
7.1(3), Note 2 

Verification of a fatigue strength category for a particular application is permitted, if the rules in the 
Note 1 is applied. 

 
7.1(5) 
 

Additional details are not given. 
 
8 Fatigue verification 
 

8(4), Note 2 

Annex A may be used.  
 



 
 
 
 
ANNEX 13 

NATIONAL ANNEX 

TO STANDARD 

SFS-EN 1993-1-10 EUROCODE 3: DESIGN OF STEEL STRUCTURES.  
Part 1-10: Material toughness and through-thickness properties  

 
 
Preface 

 
This national annex is used together with Standard SFS - EN 1993-1-10: 2005.  

 
This national annex sets out:  

 
The national parameters for the following paragraphs in Standard SFS-EN 1993-1-10 where national 
selection is permitted:   
 
 
 

- 2.1(2) Explanation 

- 2.2(5) Note 1 

- 2.2(5) Note 3 

- 2.2(5) Note 4 

- 3.1(1).    

 
 



 
2.1 General 
 
2.1(2) 

Explanation:  
Note.  Requirements for fracture toughness for elements only in compression the recommendations of 
3.2.3(3)B of Standard SFS-EN 1993-1-1 should be applied, see National Annex of Standard SFS-EN 
1993-1-1.  

 
2.2 Procedure 
 
2.2(5), Note 1 

Other reliability requirements are not given. The recommended value ∆TR = 0 °C should be used.  In 
addition the rules of the National Annex  of Standard SFS-EN 1991-1-5 should be used. 
 

2.2(5), Note 3 

The Table 2.1 should be applied as such.   
 
2.2(5), Note 4 

The Table 2.1 may be applied up to steel grade S690. Values for S700 should be taken from Standard 
SFS-EN 1993-1-12.  Values for some other steel grades are also given in Standard SFS-EN 1993-1-12.  
For steels according to Standard SFS-EN 10149-2 and Standard SFS-EN 10149-3 Table 2.1a (FI) 
should be used.  See also clause 3.1(2) of National Annex of Standard SFS-EN 1993-1-1.    
 
 

Table 2.1a (FI): Maximum permissible values of element thickness t in mm for steels according to 
Standards SFS-EN 10149-2 and SFS-EN 10149-3 

Steels according to Standards SFS-EN 10149-2 and  SFS-EN 10149-3  
Reference temperature TEd [°C] Charpy 

energy 
CVN 10 0 -10 -20 -30 -40 -50 10 0 -10 -20 -30 -40 -50 10 0 -10 -20 -30 -40 -50Steel 

grade 
Sub-
grade 

at T 
[°C] Jmin σEd = 0,75 fy(t) σEd = 0,50 fy(t) σEd = 0,25 fy(t) 

S260 NC -20 40 140 115 100 80 70 60 50 185 160 135 120 100 85 75 200 200 195 170 150 130 115
S315 NC,MC -20 40 125 100 85 70 60 50 40 170 145 120 105 90 75 65 200 200 185 160 140 120 105
S355 NC,MC -20 40 110 90 75 60 50 40 35 155 135 110 95 80 65 55 200 200 175 150 130 110 95
S420 NC,MC -20 40 95 80 65 55 45 35 30 140 120 100 85 70 60 50 200 185 160 140 120 100 85
S460 MC -20 40 90 70 60 50 40 30 25 130 110 95 75 65 55 45 200 175 155 130 115 95 80

NOTE 1 : Requirement for fracture toughness for these steels should be determined according to option 5 in section 11 of  
                Standard SFS-EN 10149-1. 
NOTE 2 :  Thickness range according to Standard SFS-EN 10149 : max. 20 mm 

 
 
3.1 General 
 
3.1(1) 

Class 1 should be used. 
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NATIONAL ANNEX  

TO STANDARD  

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

Part 1-1: General rules and rules for buildings 
 

 

Preface 
 
This National Annex is used together with Standard SFS-EN 1994-1-1: 2004. 
 
This National Annex sets out: 
 
a) Nationally determined parameters for the clauses of Standard SFS-EN 1994-1-1, where national 
choice is permitted.  

National choice is permitted in the following clauses of Standard SFS-EN 1994-1-1: 
 
- 2.4.1.1(1) 
- 2.4.1.2(5)P 
- 2.4.1.2(6)P 
- 2.4.1.2(7)P 
- 3.1(4) 
- 3.5(2) 

- 6.4.3(1)(h) 
- 6.6.3.1(1) 
- 6.6.3.1(3) 
- 6.6.4.1(3) 
- 6.8.2(1) 
- 6.8.2(2) 

- 9.1.1(2) 
- 9.6(2) 
- 9.7.3(4) 
- 9.7.3(8) 
- 9.7.3(9) 

- B.2.5(1) 
- B.3.6(5) 

 
b) Guidance for the use of the Informative Annexes A, B and C. 
 
c) Guidance on the evaluation and limitation of deflections in composite structures of buildings. 
 
 
 



 

2.4.1.1 Design values of actions 
 
2.4.1.1(1) 
  
For pre-stress by controlled imposed deformations, e.g. by jacking at supports, the partial safety factor 
for ultimate limit state is γP = 1 for both favourable and unfavourable effects. 
 
 
2.4.1.2 Design values of material and product properties 
 
2.4.1.2(5)P 
  
For shear connection, the partial safety factor γV = 1,25. 
 
2.4.1.2(6)P 
  
For longitudinal shear in composite slabs for buildings, the partial safety factor γVS = 1,25 
 
2.4.1.2(7)P 
  
For fatigue verification of headed studs in buildings the value of γMf is that used in the relevant parts of 
SFS-EN 1993 and γMf,s = 1,0. 
 
 
3.1 Concrete 
 
3.1(4) 
  
The shrinkage strains used for composite structures in buildings are those given in Annex C. 
 
3.5(2) 
  
The minimum value for the nominal thickness t of steel sheets is 0,70 mm. 
 
 
6.4.3 Simplified verification for buildings without direct calculation 
 
6.4.3(1)(h) 
 
Table 6.1 of SFS-EN 1994-1-1 for IPE and HE profiles may also be used for equivalent welded sec-
tions where the geometry complies with rules If,z,w/If,z,hr ≥ 0,9 and 0,95 ≤ hw/hhr ≤ 1,05.  If,z,w is the sec-
ond moment of area of the flange in a welded section in the transverse direction and If,z,hr is the respec-
tive second moment of area in a rolled IPE or HE section.  Respectively, hw is the depth of a welded 
section and hhr is the depth of a rolled IPE or HE section.  If,z = b3tf/12, when notation of Fig. 1.1 in 
SFS-EN 1993-1-1 is used. 
 
 
6.6.3.1 Design resistance 
 
6.6.3.1(1) 
 
The value of partial safety factor γV is 1,25. 
 
 



 

trapezoidal

re-entrant

b

b

bs

r

r

bs

br

bs

TT-profile

6.6.3.1(3) 
 
Where studs are arranged in a way such that splitting forces occur in the direction of the slab thick-
ness, the design resistance of the studs is determined on the basis of shear tests in accordance with sec-
tion B.2 of Annex B in SFS-EN 1994-1-1. 
 
 
6.6.4.1 Sheeting with ribs parallel to the supporting beams 
 
6.6.4.1(3) 
 
No special guidance is given. 
 
 
6.8.2 Partial factors for fatigue assessment for buildings 
 
6.8.2(1)  

The value of the partial factor for fatigue strength is γMf,s = 1,0. 
 
6.8.2(2)  

The partial factor for fatigue loading is γFf.  No special values for different kinds of fatigue loading are 
given. 
 
9.1.1 Scope 
 
9.1.1(2)P 
 
The upper limit for the ratio defining the narrowly spaced webs, br/bs, is 0,6.  Figure 1-FI gives addi-
tional clarification on the definition. 

 
 
 
Figure 1-FI 
 
The narrow spacing of the webs is defined in 
terms of: 

br = width of ribs, bs = spacing of the webs. 

When the vertical parts of the webs are 
corrugated, the maximum web width is used as 
web width br. 

It is most likely that the profiles of the type 
shown in the middle (TT-profiles) are not 
included in the scope. 

 
 
 
 
 

 

 

 



 

9.6 Verification of profiled steel sheeting as shuttering for serviceability limit states 
 
9.6(2) 
 
The deflection δs of the sheeting under its own weight plus the weight of wet concrete, excluding the 
construction load should not exceed δs,max = L/180.  L is the effective span between supports, props 
being supports in this context. 
 
 
9.7.3 Longitudinal shear for slabs without end anchorage 
 
9.7.3(4)  

The value for the partial safety factor γVS  in equation (9.7) is 1,25. 
 
9.7.3(8) 
  
In expression τu,Rd = τu,Rk/γVS, the value of the partial safety factor γVS  is 1,25. 
 
9.7.3(9) 
  
In expression (9.8) Nc may be increased by µREd provided that τu,Rd is determined taking into account 
the additional longitudinal shear resistance caused by the support reaction.  The value of the nominal 
factor µ is 0,5, provided that it is clearly stated in the product specification of the sheeting that the ad-
ditional effect of the support reaction has been taken into account in the appropriate tests for τu,Rd.  
Otherwise, µ = 0 is applied. 
 
 
Annex A 
Stiffness of joint components in buildings 
 
Informative Annex A may be used.  
 
 

Annex B 
Standard tests 
 
Informative Annex B may be used taking into account the values of nationally determined parameters 
given below. 
 
B.2.5(1) 
 
In expression (B.1) the value of the partial safety factor γV  is 1,25. 
 
B.3.6(5) 
  
The design strength τu,Rd is the characteristic strength τu,Rk divided by the partial safety factor γVS = 
1,25. 
 
 
 
 
 



 

Annex C 
Shrinkage of concrete for composite structures for buildings 
 
Informative Annex C may be used. 
 
 
Guidance on evaluation and limitation of deflections in composite struc-
tures in buildings 
  
The deflections are evaluated in accordance with section 7.3.1 of SFS-EN 1994-1-1 and they should 
be below the limits set out in Table 1-FI of this National Annex. The Table sets out the recommended 
maximum values for final deflections and horizontal displacements in the composite structures due to 
characteristic combination of static loads, unless other limits due to type of the structure, its intended 
use or known behaviour are better applicable. 

Table 1-FI The maximum values of deflections and horizontal displacements of composite structures 
in serviceability limit state 

wmax = w1 + w2 + w3 - wc 

The deflections are calculated using characteristic load combination conforming to expressions 
(6.14) and quasi-permanent combination conforming to expressions (6.16) of SFS-EN 1990 

Recommended limits for   wmax w2 + w3 

Roofs L/200 L/250 

Floors in general L/250 L/300 

Floors supporting columns L/400 L/500 

Deflection of structures that carry partitions of brittle nature, after installa-
tion of walls L/400 L/500 

Horizontal displacement of a structure 

- Buildings of no more than two storeys 

- Other buildings 

 

H/150 

H/400 

 

 
L  = span length, 
H  = height of the building in the section considered, 
wc  = precamber of the steel member, 
w1 = short-term deflection due to permanent loads (expressions (6.14) in SFS-EN 1990), 
w2 = long-term effects on the deflection due to permanent loads (expressions (6.16) in SFS-EN 

1990), 
w3 = deflection due to variable loads (expressions (6.16) in SFS EN 1990). 



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) 
- 2.1.3(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.  
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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 ∆θ1  and for the maximum temperature rise ∆θ2  
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 γM,fi,a = 1.0; 
γM,fi,s = 1.0; γM,fi,c = 1.0; γM,fi,v = 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 γM,fi = 1.0.   
 
 

2.4.2 Member analysis 
 
2.4.2(3)  
 
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 ηfi has been calculated as a function of the 
load ratio Qk,1/Gk using the values in the Finnish National Annex to Standard SFS-EN 1990. 
 

Note 2: As a simplification, the recommended value ηfi = 0.65 is used excluding load class E (storage 
and industrial premises) in accordance with Standard SFS-EN 1991-1-1 where the value ηfi = 0.7 is 
used. 
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Fig. 2.1(FI)  Variation of the reduction factor ηfi as a function of the load ratio Qk,1/Gk when partial 
safety factors in accordance with the National Annex to Standard SFS-EN 1990 are used. 
  
 
3.3.2 Normal weight concrete 
 
3.3.2(9)  
 
An upper limit value in accordance with expression (3.6a) in Standard SFS-EN 1994-1-2 is used for 
the thermal conductivity λc 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 Lei and Let . 
 
 

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

fi ,Rd fi ,pl ,RdN ( )Nθχ λ=                                                                                          (4.12) 

where 

( )θχ λ   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 θλ , unless demonstrated 
reliably that some other buckling curve is more correct, 

Nfi,pl,Rd  is the fire design value for cross-sectional compression resistance. 

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

  
(4) Fire design value for cross-sectional compression resistance is: 

( ) ( ) ( )fi ,pl ,Rd a, ay , M,fi ,a s, sy , M,fi ,s c, c, M,fi ,c
j k m

N A f / A f / A f /θ θ θ θ θ θγ γ γ= + +∑ ∑ ∑             (4.13) 

where 

Ai,θ  is the area of each part of cross-section at the temperature θ . 

 
(5) Effective flexural stiffness is calculated from: 

fi ,eff a, a, a, s, s, s, c, c,sec, c,(E ) ( E ) ( E ) ( E )θ θ θ θ θ θ θ θ θϕ ϕ ϕ= + +∑ ∑ ∑I I I I                         (4.14) 

where 

Ii,θ  is the second moment of area of material part i related to the considered axis, 

ϕi,θ is 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.  
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Ec,sec,θ  is the characteristic value of secant modulus of concrete during fire which is calculated by 
dividing fc,θ  by compression εcu,θ. 

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

2 2
fi ,cr fi ,effN (E ) / θπ= I l  

where 

lθ is the buckling length during fire calculated in accordance with paragraph 4.3.5.1(10). 

(7) Relative slenderness during fire is: fi ,pl ,R

fi ,cr

N
Nθλ =  

where 

Nfi,pl,R  is the value of cross-sectional resistance Nfi,pl,Rd in accordance with paragraph (4) when the par-
tial safety factors γM,fi,a, γM,fi,s and γM,fi,c are = 1,0. 

 
(8) The design value Nfi,Rd,δ of compression resistance in an eccentrically loaded column is 

Ed,1cd c
fi ,Rd, fi ,Rd

pl ,Rd pl ,Rd

Mf AN N 1 1
N Mδ

  
 = − −     

 

where fcd = fck/γc is the design strength of concrete at normal temperature and MEd,1 = the maximum 
first order design moment due to design load at normal temperature. Npl,Rd and Mpl,Rd 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 ϕi,θ are characteristic to each method and depend on the temperatures θ 
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 Nfi,pl,R and (EI)fi,eff, 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.  
 

 



 

ANNEX 16 

 

NATIONAL ANNEX 

TO STANDARD  

SFS-EN 1995-1-1 EUROCODE 5: DESIGN OF TIMBER STRUCTURS 
Part 1-1: Common rules and rules for buildings 

 

Preface 

This National Annex is used together with standard SFS-EN 1995-1-1:2004. 

This National Annex gives:  

a) Nationally determined parameters for the following clauses of EN 1995-1-1 where a national choice 
is allowed.  
 

- 2.3.1.2(2)P    

- 2.3.1.3(1)P  

- 2.4.1(1)P   

- 6.4.3(8)    

- 7.2(2)    

- 7.3.3(2)     

- 8.3.1.2(4)   

- 8.3.1.2(7)    

- 9.2.4.1(7)    

- 9.2.5.3(1)   

- 10.9.2(3)   

- 10.9.2(4)   
 

b) Guidance on the use of the Annexes A, B and C. 
 
 
In respect of mandatory reference standards under preparation, their latest prEN versions are applied. 
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2.3.1.2 Load-duration classes 
 
2.3.1.2(2)P  
 
Examples of load-duration assignment are given in Table 2.2(FI) below. 
 
Table 2.2(FI)  Examples of load-duration assignment 
 
Load-duration class Loading 
Permanent Self-weight 

Machinery, equipment and lightweight partition walls fixed permanently to the 
structure 
Earth pressure 

Long-term Storage loads (category E) 
Water tank load 

Medium-term Snow  
Uniformly distributed imposed loads on floors and balconies in categories A - D 
Imposed loads on garages and trafficable areas (categories F and G) 
Actions due to moisture variation 

Short-term Imposed loads on stairs  
Concentrated imposed load (Qk) 
Horizontal loads on partition walls and parapets  
Maintenance load or load caused by persons on a roof  (category H) 
Vehicle loads in category E 
Actions due to transport vehicles 
Installation loads  

Instantaneous Wind  
Accidental action 

 
 
 
2.3.1.3 Service classes 
 
2.3.1.3(1)  
 
The following sets out additional information on the assignment of structures to service classes given in (2)P, 
(3)P and (4)P: 
 
Timber structures in heated rooms or in corresponding moisture conditions belong to service class 1. 
Generally, any structures in thermal insulation and beams with their tension side within thermal insulation 
may also be included in service class 1. 
 
Service class 2 includes dry timber structures outdoors. Structures should be in a covered and ventilated 
space and well protected underneath and on the sides from getting wet. For instance, timber structures in a 
ground floor and cold attic space are usually included in this service class. 
 
Service class 3 includes timber structures exposed to weather, in a damp space outside or subject to the 
immediate effect of water. When assessing the durability of a timber structure, the service class 3 is further 
divided into two different sub-classes describing the degree of exposure to moisture (see EN 335-1:2005). 
 
 
In addition to the average moisture content, attention should be paid to moisture variation in assignment of  
structures to service classes. The effect of moisture variation on a timber structure may be greater than the 
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effect of high average moisture level. Particular attention should be paid in service class 1 to the risk of 
timber splitting. 
 
 
2.4.1 Design value of material property 
 
2.4.1(1)P  
 
Values given in Table 2.3(FI) are used for strength and stiffness properties of materials.  
 
Table 2.3(FI)  Partial factors γM for material properties and resistances 
 

Fundamental combinations: 
Solid timber and round timber generally 
Coniferous sawn timber in strength class ≥ C35  
Glued laminated timber, LVL 
Wood-based panels 
Connections  

Punched metal plate fasteners: 
 - anchorage strength 
                                   - plate (steel) strength 

 
1,4 
1,25 
1,2 
1,25 
*) 

 
1,25 

1,1 

Accidental combinations 1,0 

*)  In the calculation of the design resistance of a connection, the partial safety factor γM of the 
timber material is used. If two or more timber materials with different partial safety factors are 
connected together the highest γM value is used for the connection.   

 Alternatively, the lateral load-carrying capacity of metal dowel-type fasteners, Fv,Rd, may be 
calculated directly with the design values of the material properties. For the design values of 
embedment strength and axial withdrawal capacity, fh,d and Fax,Rd, the partial and kmod factors of 
the actual timber material are used in equation (2.14) of EN 1995-1-1.  For the yield moment of 
steel fasteners the partial safety factor γM = 1,1 is used, hence My,Rd = My,Rk /1,1.   

 The resistances of steel members in a connection are verified according to Eurocode 3 with the 
partial safety factors of material properties given in the National Annex to EN 1993.  

 

6.4.3 Double tapered, curved and pitched cambered beams 

6.4.3(8)  
 
The tensile stresses perpendicular to grain in double tapered, curved and pitched cambered beams may be 
evaluated using equation (6.55), if the timber has a surface treatment preventing the moisture transfer. 
Otherwise equation (6.54) is applied. 
 
 
7.2 Limiting values for deflections of beams 

7.2(2) 
  
When deflection of a structure or horizontal deflection of a building is harmful, the serviceability limits of 
deformations for the characteristic combinations of actions are according to table 7.2 unless due to the type 
of structure, purpose of use or nature of activity other values can be considered more appropriate. If the wind 
load is not the leading variable action (Qk1), it may be disregarded in the loading combinations of 
serviceability limit states. 
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Table 7.2 - Limiting values for deflections. Deflection of cantilevers may be double. 
 l  is the span width and H is the height of the considered point in building. 
 

Structure winst 
1) wnet,fin wfin

  2) 

Main girders l/400 l/300 l/200 

Purlins and other secondary girders - l/200 l/150 

Horizontal deflection of the building - H/300 - 

 1) Applied only to floor members 
2) Relates to precambered structures and curved or angled structures between supports  

 
 
7.3.3 Residential floors 
 
7.3.3(2) 
 
The following method is recommended for the vibration design of floors. This replaces clause 7.3.3 of EN 
1995-1-1 with fulfilling all its criteria.   
 
Vibrations caused by walking are taken into account in the serviceability limit state design of floors in 
residential, office and commercial buildings or of floors in other congregate areas.   
 
For floors of residential or office areas with a fundamental frequency less than 9 Hz (f1 < 9 Hz) a special 
investigation should be made.  
 
For floors of residential or office areas with a fundamental frequency greater than 9 Hz (f1 > 9 Hz) the 
following requirement should be satisfied, unless otherwise agreed with the client:  
 
δ < 0,5 mm              (7.3) 

where δ  is the maximum instantaneous deflection of floor beam caused by a vertical concentrated static 
force of  1 kN. 

For small rooms, the allowed deflection of  0,5 mm may be increased by a factor k presented in figure 7.2.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.2 The increasing factor k for the deflection limit. 
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In the addition to deflection of floor beam δ, the local deflection of skin plate or floating floor may be at 
maximum 0,5 mm due to the point load of 1 kN.   

For simply supported floor, the fundamental frequency may be calculated as  
 

m
EI

f l

l

)(
2 21
π

=              (7.4-FI) 

 
For two-way bearing floor, the fundamental frequency may be calculated as    

( ) ( )
( )

l

l ll

l EI
EI

bbm
EIπf b⋅+⋅+⋅=






























 42

21 21
2

        (7.5-FI) 

where: 

l  is the floor span, in m; 

b is the width of room, in m; 

(EI)l  is the equivalent plate bending stiffness of the floor about an axis perpendicular to the beam direction,  
  in Nm2/m; 

(EI)b  is the equivalent plate bending stiffness of the floor about an axis parallel to the beam direction,  
     in Nm2/m; 

m is the mass per unit area calculated as the sum of the self-weight of the floor and the quasi-permanent 
value of the imposed load (ψ2qk), in kg/m2. 

 
The maximum deflection caused by the point load (F = 1 kN) may be calculated for a simply supported floor 
as    
 











⋅⋅

⋅⋅
= δ

l

l

l

l

)(48

)(42
min 3

2

EIs
F

EIk
F

δ             (7.6-FI) 

 
where:  

4
)(
)(

lEI
EI

k b=δ  with the restriction:  kδ < b/l.         (7.7) 

s  is the spacing of floor beams, in m. 

The expression (7.6-FI) may be used also for the two-way bearing floor. In that case the restriction kδ < b/l   
needs not to be applied. 

These rules, as such, may also be applied for continuous floor beams and slabs. However, in that case the 
floor structure should not be continuous between different apartments.  
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8.3.1.2 Nailed timber-to-timber connections 
 
8.3.1.2(4)  
 
NOTE 2 
The rules of clause 8.3.1.2(4) are used to determinate the lateral load-carrying capacity of nails in end grain. 
 
8.3.1.2(7)  
 
The rules of clause 8.3.1.2(7) are not applied to nailed joints. 
 
   
9.2.4.1 General 
 
9.2.4.1(7)  
 
The simplified analysis of wall diaphragms is carried out using method A in accordance with clause 9.2.4.2 
of EN 1995-1-1. 
 
 
9.2.5.3 Bracing of beam and truss systems 

9.2.5.3(1) 

Values given in Table 9.2(FI) are used for modification factors in design of bracing. 
 
Table 9.2(FI) Values of modification factors. 
 

 
  

 

 

 *)   m  is the number of bays each of length a;  m > 2 (see Figure 9.9 of EN 1995-1-1).  

 
10.9.2 Erection 
 
10.9.2(3)  
 
The maximum bow permitted after installation in bay of any truss member is abow,perm = 15 mm. The 
maximum bow permitted in total length of chord abow,perm = min(L/300; 50 mm), when L is the length of 
chord. 

10.9.2(4)  
 
The maximum permitted deviation of a truss from true vertical alignment adev,perm = min(10 mm + H /200; 25 
mm), when H is the height of the truss in the actual point, in mm. 
 

Modification factor Value 

ks 









+

m

o180cos22        
*)

 

kf,1 50 
kf,2 80 
kf,3 50 
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Annex  A  
Block shear and plug shear failure at multiple dowel-type steel-to-timber 
connections  

Informative Annex A of EN 1995-1-1 is applied in Finland for steel-to-timber connections in tension as 
normative with the following additions. 

In conjunction with LVL equation (A.1) of EN 1995-1-1 is replaced by 





=
kflat,v,0,vnet,

kt,0,tnet,
Rkbs, 70

25,1
max

fA,
fA

F  

where: 

fv,0,flat,k is the characteristic flatwise shear strength of LVL.    

Block shear capacity shall be verified also for tension stressed two and multiple shear timber-to-timber 
joints. For timber-to-timber joints equation (A.3) of EN 1995-1-1 simplifies to form  
 
Anet,v = Lnet,vt1. 
 
 
 
Appendix B  
Mechanically jointed beams  
 
Informative Annex  B may be used. 

 
 
 
Appendix C  
Built-up columns  
 
Informative Annex C may be used.  
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ANNEX 17 

 

NATIONAL ANNEX 

TO STANDARD 

SFS-EN 1995 EUROCODE 5: DESIGN OF TIMBER STRUCTURES 

Part 1-2: General. Structural fire design 

 

Foreword 
 
This National Annex is issued to be used together with Standard SFS-EN 1995-1-2:2004.  
 
This National Annex sets out:  
 
a) Nationally determined parameters for the following clauses of EN 1995-1-2:2004 where national choice 
is permitted. 
 

- 2.1.3(2)   

- 2.3(1)P   

- 2.3(2)P   

- 2.4.2(3)   

- 4.2.1(1)   

 
b) Guidance on use of the Informative Annexes A, B, C, D, E and F. 
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2.1.3  Parametric fire exposure 
 
2.1.3(2)  
 
No values are given for the average temperature rise and the maximum temperature rise during the decay 
phase.  
 
Explanation: 
 
The requirement for the separating function is based only on standard fire exposure and the temperature 
limits set by it. 
 
The fire safety requirement is deemed to be satisfied also if the building is designed and executed based on 
design fire scenarios, which  cover situations likely to occur in the said building. The satisfaction of the 
requirement is attested case-by-case taking into consideration the properties and use of the building (The 
National Building Code of Finland E1:1.3.2).  
 
 
2.3. Design values of material properties and resistances 
 
2.3(1)P and 2.3(2)P 
 
Partial safety factor for material properties in fire is γM,fi = 1,0. 
 
 
2.4.2 Member analysis 
 
2.4.2(3) 
 
The value ηfi = 0,6 is used for the reduction factor except for imposed loads according to category E given in 
standard EN 1991-1-1 where the value is ηfi = 0,7. 
 
 
4.2.1 General 
 
4.2.1(1) 
 
The section properties should be determined by the rules given in 4.2.2. 
 
 
Annex A 
Parametric fire exposure 
 
Informative Annex A may be used in Finland.  
 
 
Annex B  
Advanced calculation methods 
 
Informative Annex B may be used in Finland.  
 
 



 3

Annex C  
Load-bearing floor joists and wall studs in assemblies whose cavities are completely filled with 
insulation  
 
Informative Annex C is used in Finland as follows: 
 

C1 (1), amendment 

The method may be used although the cavities are would not be completely filled with insulation if the thick-
ness of insulation is at least 100 mm and the density at least 30 kg/m3. The insulation shall be at the level of 
the narrow side of the member exposed to fire so that it protects the wide sides of the member from charring. 

 

C2.1 (3), amendment 

Value ks = 1.0, when b ≥ 90 mm, is added to Table C1. For intermediate values of b, linear interpolation is 
applied. 

 

C2.1 (4) 

correction 
Equations (C.3) and (C.4) should be the other way round i.e. equation (C.3) is related to joint configurations 
1 and 3 and equation (C.4) to joint configurations 2 and 4. 

amendment 
The insulation factor values k2 in table 1 shall be used for floors and the values k2 in table 2 for walls. The 
values are not dependant on joint configurations. 

 

Table 1  Time of start of charring tch and failure time of claddings tf as well as factors k2 and k3 for floor 
structures. 

Cladding tch k2 tf k3 1) / k3 2) 

 min  min  

A 3) 10 - 10 3.0 / 4.0 

2 x A 3) 30 - 30 3.0 / 4.0 

A + F 3,4) 40 0.85 45 3.8 / 5.0 

F 4) 15 0.85 30 3.8 / 5.0 

2 x F 4) 60 0.85 > 60 - 

Pl + F 4,5) 40 0.85 45 4.0 

Pl + A 3,5) 30 - 30 3.0 

1) If the insulation is supported in such a manner that there is no charring on the wide sides of joists 
2) If the insulation is supported with steel channels or timber battens or chicken wire (the wide sides are not completely 
uncharred) 
3) A-board 13 mm thick gypsum board 
4) F-board 15 mm thick gypsum board manufactured especially for fire 
5) Pl-board 12 mm thick plywood or some other wood-based panel. If thickness d of plywood or wood-based panel 
board is greater than 12 mm the values tch and tf in the table are increased by ∆t, when ∆t = (d – 12) / β0. 
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Taulukko 2  Time of start of charring tch and failure time of claddings tf as well as factors k2 and k3 for wall 
structures. 

Cladding  tch k2 tf k3 

 min  min  

A 1) 15 - 15 1.5 

2 x A 1) 40 - 40 1.0 

A + F 1,2) 55 0.85 >60 - 

F 2) 20 0.85 50 3.8 

2 x F 2) 65 0.85 > 60 - 

Pl + F 2,3) 55 0.85 >60 - 

Pl + A 1,3) 40 - 40 1.0 

1) A-board 13 mm thick gypsum board  
2) F-board 15 mm thick gypsum board manufactured especially for fire  
3) Pl-board 12 mm thick plywood or some other wood-based panel. If thickness d of plywood or wood-based panel is 
greater than 12 mm the values tch and tf in the table are increased by ∆t, when ∆t = (d – 12) / β0. 

 

C2.1(5)  

amendment 
The factors k3 in table 1 are used for floors and the factors k3 in table 2 for walls. The values given for floor 
structures depend on how the insulation is supported. 

 

C2.1(6)  

amendment 
If cavity insulation is made of glass wool, fire design of wall and floor structures is performed according to 
method given in Annex D (Charring of members in wall and floor assemblies with void cavities). 

 

C2.2(2) 

correction 
Where the fire protective claddings are made of gypsum plasterboard of type A, H or F the time of start of 
charring on the narrow fire-exposed side of the timber member should be determined according to 3.4.3.3(2), 
expressions (3.11) or (3.12) or 3.4.3.3(3) or 3.4.3.3(4). 

amendment 
Where the fire protective claddings are made of gypsum plasterboard of type A, R or F or of the combination 
of these boards and wood-based panels (gypsum plasterboard outermost), the time of start of charring tch in 
table 1 shall be used for floors and the time of start of charring tch in table 2 for walls. 

 

C2.3(4)  

amendment 
Where the fire protective claddings are made of gypsum plasterboard of type A, R or F or of the combination 
of these boards and wood-based panels (gypsum plasterboard outermost) the failure time of claddings tf in 
table 1 shall be used for floors and the failure time tf  in table 2 for walls. 
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C2.3(5)  

amendment 
The value kj = 1.0 is used for all joint types. k2 is insulation factor according to Tables 1 or 2. 

 

C3 (1)  

amendment 
Following values are added to table C2: 

  Case h 

mm 

a0 a1 

1 Bending strength 
with exposed side in 
tension 

 

 

300 0,84 0,51 

   400 0.94 0.51 

   500 1.00 0.51 

2 Bending strength 
with exposed side in 
compression 

 

 

300 0,73 0,47 

   400 0.81 0.47 

   500 0.89 0.47 

 

For intermediate values of h in tables C2 and C4, linear interpolation is applied.  

 

Annex D  
Charring of members in wall and floor assemblies with void cavities  
 
Informative Annex D is used in Finland as follows: 
 

D2 (1)  

amendment 
For fire protective claddings made of gypsum plasterboard or of the combination of wood-based panel and 
gypsum plasterboard the insulation factor values k2 in table 1 are used for floors and the values in table 3 for 
walls. 
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D3 (2) 

correction 
For fire protective claddings made of gypsum plasterboard the time until start of charring tch of timber mem-
bers should be determined according to the following: 

 -on the narrow side of the timber exposed to the fire, see figure D1, according to expression (3.11) or 
(3.12) or according to clause 3.4.3.3(3) or (4) 

amendment 
For fire protective claddings made of gypsum plasterboard or of the combination of wood-based panel and 
gypsum plasterboard the time until start of charring tch of timber members the values in table 1 are used for 
floors and the values in table 3 for walls. The same time of start of charring is used for narrow and wide sides 
of a member. 

 

D4 (2) 

amendment 
For fire protective claddings made of gypsum plasterboard or of the combination of wood-based panel and 
gypsum plasterboard the values of failure time tf  are taken from table 1 for floors and from table 3 for walls. 
Table 3  Time of start of charring tch and failure time of claddings tf as well as factors k2 and k3 for wall 
structures. 

Cladding tch k2 tf k3 

 min  min  

A 1 15 - 15 2.0 

2 x A 1) 40 - 40 2.0 

A + F 1,2) 55 0.85 77 2.0 

Pl + F 2,3) 55 0.85 77 2.0 

Pl + A 1,3) 40 - 40 2.0 

1) A-board 13 mm thick gypsum board  
2) F-board 15 mm thick gypsum board manufactured especially for fire  
3) Pl-board 12 mm thick plywood or some other wood-based panel. If thickness d of plywood or wood-based panel is 
greater than 12 mm the values tch and tf in the table are increased by ∆t, when ∆t = (d – 12) / β0. 

 

addition 
Reduced cross-section method, clause 4.2.2, is used for determining of mechanical resistance. Factor k0 is 
determined according to clause 4.2.2(3). 
 

 

Annex E  
Analysis of the separating function of wall and floor assemblies 
 
Informative Annex E is used in Finland as follows: 
 

Calculation method is used only for the analysis of wall structures. 

 

E1 (3)  
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addition 
The rules are applied for loadbearing timber studs, claddings made of wood-based panels according to stan-
dard EN 13986 and claddings made of gypsum plasterboards of type A, F or H according to standard EN 
520. Integrity of structures made of other materials shall be determined experimentally. 

Design values of type A can be used for gypsum plasterboard of type R. 

E1 (3) NOTE, correction 
NOTE The test method of walls is presented in standards EN 1364-1 (non-loadbearing) and EN 1365-1 (loadbearing) and the test 
method of floors in standard EN 1365-2. 
 
 
Annex F  
Guidance for users of this Eurocode Part 
Informative Annex F is used in Finland as follows:  

Reduced cross-section method is chosen as design procedure for mechanical resistance in the flow chart F1. 
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1. Foreword 
 

The National annex is used together with the standard SFS-EN 1997-1:2004. The nationally determined 
parameters are valid for house building and related excavation and earth works.  

 
 
2. Nationally determined parameters 
 

Partial and correlation factors for ultimate limit states are presented in Annex A (normative) of the 
standard SFS-EN 1997-1; the values of these factors are the nationally determined parameters. Table 1 
shows in which clauses of this National annex the values of these parameters to be used in Finland are 
given or the table states these values. The values in Tables A(FI) of this National Annex replace the 
recommended values in Annex A of  SFS-EN 1997-1:2004. 
 
In the standard SFS-EN 1997-1:2004 there are numerous references to ‘a model factor’ which has no 
ascribed value. To items without a clearly stated numerical value by Table 1, a designer may apply 
values considered by himself. Selection of these values shall be made so that the national overall safety 
level will be preserved (cf. clause 6.2).  
 
Partial safety factors recommended in Table A(FI)  are valid for normally persistent and transient design 
situations. In cases with exceptionally high risks or with unusual or exceptionally difficult soil or loading 
conditions, appropriate partial factors on actions γG/Q KFI  are applied. In addition, to achieve a sufficient 
safety, partial resistance factors (γR) may be increased by a model factor the value of which is not 
provided in this National Annex. See clause 6.2 of this National Annex. 
 
For temporary structures or in temporary design situations, appropriate partial safety factors γG/Q KFI  on 
actions are applied. As appropriate, the partial safety factors (γR) given below for respective limit states 
are applied on resistances. See item 6.2 of this National Annex. 
 
Symbols used in the National Annex are presented in clauses 1.6 of the standards SFS-EN 1997-1:2004 
and SFS-EN 1990:2002 

 
 
3.  Country specific data 
 

3.1. Required foundation depth to overcome frost heave  
 
General guidelines for house building on determination of ground frost susceptibility and required 
foundation depth at the construction site against frost heave are provided in clauses 2.5.1.ja 4.4.1.2. of 
the National Building Code of Finland part B3 (2004). 

 
 3.2. Risk of flood and landslide 
 

Risk of flood and landslide related to the construction site is considered according to clauses 2.6.1 and 
2.6.2  of the National Building Code of Finland part B3 (2004). 
 
3.3. Contaminated ground 
 
Purity of the ground at the construction site and the effect of harmful substances on the planning and 
execution of construction is clarified according to clause 2.7.1 of the National Building Code of Finland 
part B3 (2004). 
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 3.4. Risk of radon 
 

Risk of radon at the construction site is taken into consideration in planning and construction according 
to clause 2.8.1 of the National Building Code of Finland part B3 (2004). 

 
             
4.  Procedure to be followed when alternative methods are given in EN 1997-1:2004 
 

In Finland, Design Approach 2 is used in the design of spread foundations, pile foundations, anchorages 
and retaining structures. In the design of slopes and overall stability, Design Approach 3 is used. 
 
Note: Design Approach 2 can be applied in two ways denoted as  DA2 and DA2*. In DA2 the actions 
are factored at their source and the design calculation is performed using factored values of actions. In 
DA2* the design calculation is performed using characteristic values of actions, and partial safety 
factors are applied only at the end of calculation in verifying the ultimate limit state condition (see 
Designers’ guide to EN 1997-1 -  EUROCODE 7: Geotechnical design - General rules. Thomas Telford 
2004; ISBN 0 7277 3154 8 ). 
 
When using the design approach DA2* special attention shall be given to the verification of the stability 
of a foundation structure. 
                                                        

5.  Use of informative annexes 
  

The annex H is not valid in Finland. Other annexes may be used in Finland. 
 
In the building design, regulations given in clauses 4.1.5.and 4.1.6 of the National Building Code of 
Finland part B3 are followed instead of those in annex H.     
                                

6.  Reference to non-contradictory, complementary information to assist the user in  applying the  
Eurocode 

 
 6.1. Prescriptive methods 
 

Design situations in which exceeding limit states may be avoided by the use of prescriptive measures 
involving conventional and generally conservative rules, are among others frost heave, flood and 
landslide (cf. 3.2), contaminated ground (cf. 3.3) and risk of radon and the design of easy foundation 
engineering works. (Cf. SFS-EN 1997-1:2004; clause 2.5) 
                 
6.2. Internationally recognized standards and recommendations 
              
In the standard SFS-EN 1997-1:2004 there are references to procedures to be applied, in the absence of 
SFS-EN standards, according to ‘internationally recognized standards and recommendations’, e.g. in 
clauses 3.1(3)P, 7.5.2.1(1)P and 7.5.3(1). Those international and national standards and specifications 
may be used before the substitutive SFS-EN standards have been published. 
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Table 1(FI)  – Clauses in which national choices exist and where quidance is given in this National Annex.
              

Item Object Rules of this National annex  
2.1(8)P Minimum requirements for light and 

simple structures  and small  earth- 
works 

When judging complexity of  design  at a project level one may proceed as stated in the 
National Building Code of Finland, part A2. See clause 6.1 of this National Annex and 
Table B1(FI) in the National Annex to SFS-EN 1990. 

2.4.6.1(4)P  Value of partial safety factor γF in 
equation (2.1a). 

Take values in Tables A.1(FI), A.3(FI), A.15(FI) and A.17(FI) of  this National Annex. 

2.4.6.2(2)P  Value of partial safety factor γM  in 
equation (2.2). 

Take values in Tables A.2(FI), A.4(FI) and A.16(FI) of this National Annex. 

2.4.7.1(2)P  Values of partial safety factors in 
persistent and transient situations. 

Take values in Tables A(FI) of this National Annex if applicable. 

2.4.7.1(3) Values of partial safety factors in 
accidental situations. 
Values of partial safety factors for 
resistance 

The value to be taken for actions or  the effects of actions is 1,0. 
 
If applicable, take values of appropriate limit states given below. 

2.4.7.2(2)P NOTE.2: Values of partial safety factors 
in persistent and transient situations. 

Take values in Tables A.1(FI) and A.2(FI) of this National Annex. 

2.4.7.3.2(3)P Values of partial safety factors in 
equations (2.6a) and (2.6b). 
 

Take values in Tables A.3(FI) and A.4(FI) of this National Annex. 

2.4.7.3.3(2)P Values of partial safety factors in 
equations (2.7a, b and c). 

Take values in Tables A.5(FI) - A.8(FI) and A.12(FI) – A.14(FI) this National Annex 

2.4.7..3.4.1(1)P NOTE.1: Design Approach to be  used In the design of spread foundations, pile foundations, anchors and retaining structures, 
Design Approach 2 is used. In the design of slopes and overall stability, Design 
Approach 3 is used.  (See section 4). 

2.4.7.4(3)P  Values of partial safety factors in 
persistent and transient situations. 
 in equation (2.8). 
 

Take values in Tables A.15(FI) and A.16(FI) of this National Annex. 

2.4.7.5(2)P Values of partial safety factors in 
persistent and transient situations. 
in equation (2.9a and 2.9b). 

Take values in Table A.17(FI) of this National annex. 

2.4.7.5(2)P Values of partial safety factors in 
persistent and transient situations. 
in equation (2.9a and 2.9b). 

 

2.4.8(2) Values of partial safety factors in 
serviceability limit state. 

Take the value of 1,0. 

2.4.9(1)P  Permitted foundation movements. Permitted values are not given in this National annex. Suggestive limit values are given 
in clauses 4.1.5 and 4.1.6 of the National Building Code of Finland, part B3 (2004). 

2.5(1) Conventional and generally conservative See clause 2.1(8)P above and clause 6.1 of this National Annex. 
7.6.2.2(8)P  Values of correlation factors ξ1 and ξ2. Take values in Tables A.9(FI) of this National Annex. 
7.6.2.2(14) P Values of partial safety factors γb, γs and 

γt. 
Take values in Tables A.6(FI), A.7(FI) and A.8(FI) of  this National Annex depending 
on the pile type. 

7.6.2.3(4)P  Values of partial safety factors γb and γs. Take values in Tables A.6(FI), A.7(FI) and A.8(FI) of this National Annex depending on 
the pile type. 

7.6.2.3(5)P  Values of correlation factors ξ3 and ξ4. Take values in Tables A.10(FI) of this National Annex. 
7.6.2.3(8) 
NOTE. 

Value of model factor correcting the 
partial safety factors γb and γs. 

Take a model factor  not less than 1,60 for friction piles. For cohesion piles the model 
factor is > 1,95 in long-term loading and  > 1,40 in short-term loading. 

7.6.2.4(4)P  Values of partial safety factor  γt and 
correlation factors  ξ5 and ξ6 

For partial safety factor γt, take the values in TablesA.6(FI), A.7(FI) and A.8(FI) of this 
National Annex depending on the pile type. For correlation factors ξ5 and ξ6, take the 
values in Table A.11(FI) of this National Annex. 

7.6.3.2(2)P  Value of partial safety factor γs;t. Take values in Tables A.6(FI), A.7(FI) and A.8(FI) of this National Annex depending on 
the pile type. 

7.6.3.2(5)P  Values of correlation factors ξ1 and ξ2. Take values in Tables A.9(FI) of this National Annex. 
7.6.3.3(3)P  Value of partial safety factor γs;t  For partial safety factor γs;t , take the values in TablesA.6(FI), A.7(FI) and A.8(FI) of this 

National Annex depending on the pile type. 
7.6.3.3(4)P  Values of correlation factors ξ3 and ξ4 . Take values in Tables A.10(FI) of this National Annex. 
7.6.3.3(6)  Value of model factor correcting the 

partial safety factor γs;t . 
Take a model factor  not less than 1,50 for both short and long-term loading. 

8.5.2(2)P  Value of partial safety factor γa .  Take values in Tables A.12(FI) of this National Annex. 
8.5.2(3) NOTE. Value of correlation factor ξa. Value for ξa is not given in this National Annex.  
8.6(4) Value of model factor. Value of model factor is not given in this National Annex. 
11.5.1(1)P Values of partial safety factors Take values in Tables A.3(FI), A.4(FI) ja A.14(FI) of this National Annex. 
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Partial  and correlation factors for ultimate limit states to be applied in Finland 

   
Table A.1(FI) – Partial factors on actions ( γF) (EQU) 

  
Cf. National Annex of SFS-EN 1990:2002, Table A1.2(A)(FI)     

________________________________________ 
Action__________ Symbol_______Value__ 
Permanent: 

      Unfavourablea γG;dst               1,1KFI 

         Favourableb  γG;stb    0,9____ 
 
  Variable: 
       Unfavourablea γQ;dst    1,5 KFI 
       Favourableb  γQ;stb    0_____ 
  a     Destabilising 
  b   Stabilising 
   

KFI depends on the reliability class in SFS-EN1990 Annex B, Table B2 as follows: 
        in reliability class RC3 KFI = 1,1 
        in reliability class RC2 KFI = 1,0 
        in reliability class RC1 KFI = 0,9 
   

Consequences classes CC3…CC1 clarifying the reliability classes are presented in Table  
  B1(FI) of the National Annex of SFS-EN 1990: Definition of consequences classes.. 
   

Symbols used in this National Annex are presented in clause 1.6 of the standard SFS-EN 1997-
1:2004 and in clause 1.6 of the standard SFS-EN 1990:2002. 

 
Comment: Earth pressure in this limit state is calculated as earth pressure at rest. 

 
Table A.2(FI) – Partial factors for soil parameters (γM) (EQU) 

   _________________________________________________ 
  Soil parameter ______  Symbol___________Value 
  Angle of shearing resistancea     γφ’   1,25 
  (”Friction angle”) 

Effective cohesion       γc’   1,25 
  Undrained shear strength           γcu   1,5  
  Unconfined strength                   γqu   1,5   

Weight density         γγ   1,0_ 
a The factor is applied to tan φ’    
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Table A.3(FI) – Partial factors on actions (γF) or the effects of actions (γE)  
(STR/GEO) 

   
Cf. National annex of SFS-EN 1990: Table A1.2(B)(FI) and set A1 and Table A1.2(C)(FI) and set A2 

 ________________________________________________________________ 
Action    Symbol      _______        Set          _  

 __________________________________________ ____A1_______    A2____   
Permanent:          
       Unfavourable      

    (Eq.6.10a)          1,35 KFI    
    (Eq.6.10b)      γGkj,sup   1,15 KFI 
    (Eq.6.10)       1,0 KFI 

       Favourable 
    (Eq.6.10a)      0,9 
    (Eq.6.10b)      γGkj,inf    0,9 
    (Eq.6.10)             1,0___ 

Variable:       
       Unfavourable      
   (Eq.6.10b)        γQ       1,5 KFI 
   (Eq.6.10)        1.3 KFI 
       Favourable                                            0    0_____ 
 
Note 1: The case can be expressed as a design equation so that the less favourable of the two following 

 expressions is used as the combination of actions.  
 
      1,15 KFI Gkj,sup +  0,9 Gkj,inf  + 1,5 KFI Qk,1+  1,5 KFI Σ ψ0,i Qk,i          (Eq.6.10b) 

                 i>1 

      1,35 KFI Gkj,sup+ 0,9 Gkj,inf                                                                                                 (Eq.6.10a) 
 
      KFI depends on the reliability class in SFS-EN1990 Annex B, Table B2 as follows: 

        in reliability class RC3 KFI = 1,1 
        in reliability class RC2 KFI = 1,0 
        in reliability class RC1 KFI = 0,9 
  
 Consequences classes CC3…CC1 clarifying the reliability classes are presented in Table B1 (FI) of the 
 National Annex SFS-EN 1990: Definition of consequences classes.. 
  
 Symbols used in this National Annex are presented in clause 1.6 of the standard SFS-EN 1997-1:2004    
             and in clause 1.6 of the standard SFS-EN 1990:2002. 

 
Note 2: See also values of partial safety factors γ applied in forced movement or strain state in 
the standards SFS-EN 1992 … SFS-EN 1999. 
 
Note 3: All characteristic values of permanent actions coming from one source are multiplied 
by the partial safety factor γG,sup, if the total action effect is unfavourable and by the partial safety 
factor γG,inf, if the total action effect is favourable. For instance, all the actions originating from the self 
wweeiigghhtt of the structure may be considered as coming from one source; this also applies if different 
materials are involved. 
 
Note 4: See also Tables A1.2(B)(FI) and A1.2(C)(FI) in the standard SFS-EN 1990. 
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Table A.4(FI) – Partial factors for soil parameters (γM) (STR/GEO) 
________________________________________________________ 
Soil parameter   Symbol      ____Set________ 
_________________________________________M1________M2_ 
Angle of shearing resistancea     γφ’      1,0  1,25 
(”Friction angle”) 
Effective cohesion       γc’      1,0  1,25 
Undrained shear strength                 γcu      1,0  1,5  
Unconfined strength       γqu      1,0  1,5  
Weight density        γγ      1,0  1,0_ 

 a  The factor is applied to tan φ , 

       
Taulukko A.5(FI) – Partial resistance factors (γR) for spread foundations 
 _______________________________________________ 

Resistance  Symbol   Set R2__ 
Bearing        γR,v         1,55  
Sliding        γR,h                 1,1  ___ 

                     
Table A.6(FI) – Partial resistance factors (γR) for driven piles  
_____________________________________________________________ 
Resistance    Symbol   Set R2___ 
Base                   γb     1,20  
Shaft (compression)                       γs     1,20  
Total/combined (compression)          γt     1,20  
Shaft in tension: 
     - short-term loading         γs,t     1,35 

                  - long-term loading        γs;t     1,50____  
            

Tble A.7(FI) – Partial safety factors (γR) for bored piles 
______________________________________________________________ 
Resistance     Symbol  Set R2____ 
Base                   γb     1,20  
Shaft (compression)                       γs     1,20  
Total/combined (compression)          γt     1,20  
Shaft in tension: 
     - short-term loading         γs,t     1,35 

                  - long-term loading         γs;t     1,50____  
 

Table A.8(FI) – Partial resistance factors (γR) for CFA piles 
_____________________________________________________________ 
Resistance    Symbol   Set R2___ 
Base                   γb     1,20  
Shaft (compression)                       γs     1,20   
Total/combined (compression)          γt     1,20 
Shaft in tension: 
     - short-term loading          γs,t     1,35 

                  - long-term loading        γs;t     1,50____  
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Table A.9(FI) – Correlation factors ξ to derive characteristic values from static pile load   
tests (n – number of tested piles)a,b 
______________________________________________________________________ 
 ξ for n = 1  2          3/50 %  4         5/100%_ 

  ξ1           1,40           1,30          1,20           1,10           1,00 
  ξ2           1,40           1,20          1,05           1,00           1,00___  
 a  The values in the table are valid for compressed piles.. 

b  For tensile piles the values in the table (A.9(FI)) are multiplied with a model factor 1,25.  

    

                   

Table A.10(FI) – Correlation factors ξ to derive characteristic values from ground test   
results (n – number of test profiles) 
 _______________________________________________________________________  
 ξ for n =  1      2             3       4        5            7                   10__  
 ξ3            1,85    1,77         1,73  1,69      1,65           1,62      1,60 
 ξ4            1,85    1,65         1,60  1,55      1,50           1,45      1,40_ 

     
Table A.11(FI) – Correlation factors ξ to derive characteristic values from dynamic impact      
 testsa,b,c,d,e  (n – number of tested piles) 
______________________________________________________________________   

   ξ for n        =>2                    =>5      =>10/50 %         =>15     =>20/100 % 
   ξ5          1,60           1,50            1,45            1,42           1,40 
   ξ6          1,50           1,35            1,30            1,25           1,25___ 
   

a The ξ-values are valid for dynamic impact tests. 
 
b The ξ-values may be multiplied with a model factor 0,9 when using signal matching. 

 
c The ξ-values are multiplied with a model factor 1,1 when using a pile driving formula with measurement 

of the quasi-elastic pile head displacement during the impact. 
 
d The ξ-values are multiplied with a model factor 1,2 when using a pile driving formula without 

measurement of the quasi-elastic pile head displacement during the impact. 
 
e If different piles exist in the foundation, groups of similar piles are considered separately when selecting 

the number n of test piles. 
 

Comment: The ξ-values may be multiplied with 0,9 also without signal matching when the piles rest reliably on the 
bedrock and the resistance of the pile depends principally on its structural resistance.  

 
For structures having sufficient stiffness and strength to transfer loads from “weak”  to “strong” piles, the values 
ξ5 and ξ6 may be divided by 1,1. 
 
The number of piles n means the number of measurements in similar piles in similar soil  conditions regarding the 
geotechnical resistance or the proportion of measured piles of the total number of similar piles in similar soil 
conditions (50 %, 100 %). According to the number or percentage, the one giving the smaller correlation value is 
selected. 

  
The use of a pile driving formula provides that the formula is previously regarded reliable in similar conditions 
and that the piling rig has been calibrated in appropriate  site conditions. 
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Table A.12(FI) – Partial resistance factors (γR) for pre-stressed anchorages.  
__________________________________________________________ 
Resistance   Symbol           Set R2___ 
Temporary      γa,t                          1,25    
Permanent      γa,p                         1,50____  

  
 
    

Table A.13(FI) –  Partial resistance factors (γR) for retaining structures 
___________________________________________________________ 
Resistance   Symbol              Set R2__ 
Bearing resistance            γR,v    1,55  
Sliding resistance       γR,h    1,1  
Earth resistance                    γR,e    1,5____  

  
   
 
  

Table A.14(FI) – Partial resistance factors (γR) for slopes and overall stability 
_____________________________________________________ 
Resistance  Symbol    Set R3__ 
Earth resistance       γR,e        1,0 _ 

  
 
        

Table A.15(FI) – Partial factors on actions (γF) (UPL)   
________________________________________ 
Action    Symbol    Value_ 
Permanent: 
     Unfavourablea      γG,dst     1,1 KFI   
     Favourableb       γG,stb     0,9___ 
Variable 
     Unfavourablea      γQ,dst     1,5 KFI_  
a  Destabilising action 
b   Stabilising action 

 
 
  
 Table A.16(FI) – Partial factors for soil parameters and resistances (UPL)    

___________________________________________________ 
Soil parameter   Symbol   Value 
Angle of shearing resistancea      γφ’    1,25 
(”Friction angle”) 
Effective cohesion       γc’    1,25 
Undrained shear strength      γcu    1,5  
Tensile pile resistance       γs,t    1,5  
Anchorage resistance       γa    1,5_   
a  This factor is applied to tan φ’ 
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Table A.17(FI) – Partial factors on actions (γF) (HYD) 
______________________________________________________________________ 
Action    Symbol   Value_____________________ ____  
Permanent: 
     Unfavourablea      γG,dst   1,35 KFI (favourable soil conditions) 
      - ” -         ”   1,8 KFI   (unfavourable soil conditions) 
     Favourableb       γG,stb   0,9 
Variable: 
     Unfavourablea                  γQ,dst  1,5 KFI_________________________ 
a  Destabilising action 
b  Stabilising action       

 


