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National foreword

This publication comprises the English language version of ENV 1993-1-1:1992 
Eurocode 3: Design of Steel Structures — Part 1.1: General rules and rules for 
buildings, as published by the European Committee for Standardization (CEN), 
plus the National Application Document (NAD) to be used with the ENV on the 
design of buildings to be constructed in the United Kingdom (UK).
ENV 1993-1-1:1992 results from a programme of work sponsored by the 
European Commission to make available a common set of rules for the design of 
building and civil engineering works.
An ENV is made available for provisional application, but does not have the 
status of a European Standard. The aim is to use the experience gained to modify 
the ENV so that it can be adopted as a European Standard.
The values for certain parameters in the ENV Eurocodes may be set by CEN 
members so as to meet the requirements of national regulations. These 
parameters are designated by in the ENV.
During the ENV period reference should be made to the supporting documents 
listed in the National Application Document (NAD).
The purpose of the NAD is to provide essential information, particularly in 
relation to safety, to enable the ENV to be used for buildings constructed in the 
UK. The NAD takes precedence over corresponding provisions in the ENV.
The Building Regulations 1991, Approved Document A 1992, 
(published December 1991) identifies ENV 1993-1-1:1992 as appropriate 
guidance, when used in conjunction with the NAD, for the design of steel 
buildings.
Compliance with ENV 1993-1-1:1992 and the NAD does not in itself confer 
immunity from legal obligations.
Users of this document are invited to comment on its technical content, ease of 
use and any ambiguities or anomalies. These comments will be taken into account 
when preparing the UK national response to CEN on the question of whether the 
ENV can be converted to an EN.
Comments should be sent in writing to BSI, 2 Park Street, London W1A 2BS 
quoting the document reference, the relevant clause and, where possible, a 
proposed revision, within 2 years of the issue of this document.

Summary of pages
This document comprises a front cover, an inside front cover, pages i to xxii, 
the ENV title page, pages 2 to 270, an inside back cover and a back cover.
This standard has been updated (see copyright date) and may have had 
amendments incorporated. This will be indicated in the amendment table on the 
inside front cover.
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Introduction
This National Application Document (NAD) has been prepared under the direction of the Technical Sector 
Board for Building and Civil Engineering. It has been developed from:

a) a textual examination of ENV 1993-1-1:1992;
b) a parametric calibration against BS 5950, supporting standards and test data;
c) trial calculations.

1 Scope
This NAD provides information to enable ENV 1993-1-1:1992 (EC3-1.1) to be used for the design of 
buildings to be constructed in the UK.

2 References
2.1 Normative references
This National Application Document incorporates, by reference, provisions from specific editions of other 
publications. These normative references are cited at the appropriate points in the text and the 
publications are listed on page xix. Subsequent amendments to, or revisions of, any of these publications 
apply to this National Application Document only when incorporated in it by updating or revision.
2.2 Informative references
This National Application Document refers to other publications that provide information or guidance. 
Editions of these publications current at the time of issue of this standard are listed on page xix, but 
reference should be made to the latest editions.

3 Partial safety factors, combination factors and other values
a) The values for partial safety factors (¾) should be those given in Table 1 and Table 2 of this NAD.
b) The values for combination factors (Ò) should be those given in Table 3 and Table 4 of this NAD.
c) The value of the reduction factor Òvec should be taken as 0.7.

Table 1 — Partial safety factors (¾ factors)

Reference 
in EC3-1.1 Definition Symbol Condition

Value

Boxed 
EC3 UK

2.3.2.2(1) Partial safety factors for 
accidental actions

¾A Accidental 1.00 1.05

2.3.2.2(3) Partial safety factors for 
permanent actions in 
accidental design situation

¾GA

¾GA

Favourable

Unfavourable

1.00

1.00

0.90

1.05

2.3.3.1(1) Partial safety factors for 
permanent actions

¾G, inf

¾G, sup

Favourable

Unfavourable

1.00

1.35

1.00

1.35

2.3.3.1(1) Partial safety factors for 
variable action

¾Q, inf

¾Q, sup

¾Q, sup

Favourable

Unfavourable

2 or more combined

0.00

1.50

1.50

0.00

1.50

1.50

2.3.3.1(3) Partial safety factors for 
permanent action

¾G, inf

¾G, sup

¾G, inf

Favourable part

Unfavourable part

Favourable and
unfavourable parts

1.10

1.35

1.00

1.10

1.35

1.00
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 Table 1 — Partial safety factors (¾ factors)

Table 2 — Partial safety factors for fatigue strength

Reference 
in EC3-1.1 Definition Symbol Condition

Value

Boxed 
EC3 UK

5.1.1 Partial safety factors for steel ¾M0

¾M1

¾M1

¾M2

Resistance of Class 1, 2 or 3 
cross-sections

Resistance of Class 4
cross-sections

Resistance of a member to 
buckling

Resistance of net section at 
bolt holes

1.10

1.10

1.10

1.25

1.05

1.05

1.05

1.20

6.1.1 Partial safety factors for 
connections

¾Mb

¾Mr

¾Mp

¾Mw

Bolts

Rivets

Pins

Welds

1.25

1.25

1.25

1.25

1.35

1.35

1.35

1.35

6.5.8.1 Partial safety factors for slip 
resistance

¾Ms.ult

¾Ms.ser

¾Ms.ult

Ultimate limit state

Serviceability limit state

Ultimate limit state with 
oversize or slotted holes

1.25

1.10

1.40

1.20

1.35

1.35

9.3.2 Partial safety factors for 
fatigue loading

¾Ff Fatigue loading 1.00 1.00

9.3.4 Partial safety factors for 
fatigue strength

¾Mf Fatigue strength — See 
Table 2

C.2.5 ¾ factors for brittle fracture ¾C1 C1 1.00 1.00

C.2.5 ¾ factor for brittle fracture ¾C2 C2 Fe 430 or 
Fe E 275

1.50 1.20

Fe 510 or 
Fe E 355

1.50 1.10

All other grades 1.50 1.50

K.1 Partial safety factor for joint 
resistance

¾Mj Hollow section lattice girder 
connections

1.10 1.05

Inspection and access “Fail-safe” 
components

Non-“fail-safe” 
components

Periodic inspectiona and maintenance
Accessible joint detail

1.0 1.0

Periodic inspectiona and maintenance
Poor accessibility

1.0 1.0

a See 9.3.1(2) of EC3-1.1 concerning inspection.
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Table 3 — Combination factors (Ò factors)

Table 4 — Combination factors for accidental loads

4 Loading codes
The loading codes to be used are:
BS 648:1964, Schedule of weights of building materials.
BS 6399, Loading for buildings.
BS 6399-1:1984, Code of practice for dead and imposed loads.
BS 6399-3:1988, Code of practice for imposed roof loads.
CP 3, Code of basic data for the design of buildings.
CP 3:Chapter V, Loading.
CP 3:Chapter V-2:1972, Wind loads.
In using these documents with EC 3-1.1 the following modifications should be noted.

a) The imposed floor loads of a building should be treated as one variable action to which the reduction 
factors given in BS 6399-1:1984 are applicable.
b) The wind loading should be taken as 90 % of the value obtained from CP 3:Chapter V-2:1972.

Variable actiona Ò0 Ò1 Ò2

Imposed 
floor loads

Dwellings 0.5 0.4 0.2

Office and stores 0.7 0.6 0.3

Parking 0.7 0.7 0.6

Wind loads 0.7 0.2 0

Imposed roof loadsb 0.7 0.2 0

Crane 
loadsc

Vertical

Horizontal 0.7 0.6 0.3

0.9 (vertical + 
horizontal)

a For the purpose of EC3-1.1 these four categories of variable actions should be treated as 
separate and independent variable actions.
b Local drifting of snow on roofs should be treated as an accidental action [see 6.1.1 c)].
c The most onerous of the three specified alternatives should be treated as a single 
variable action.

Variable action Ò1 or Ò2 for use 
in A.3 and A.4

Imposed 
floor loads

Dwellings 0.35a

Offices 0.35a

Stores 1.0

Parking 0.35a

Wind loadsb 0.35

Imposed roof loads 0.35

Crane loadsc Vertical 1.00

Horizontal 0.00
a Where the variable action is of a persistent or quasi-permanent nature, 
the Ò factor should be taken as 1.0.
b The full value obtained from CP 3:Chapter V-2:1972 should be multiplied 
by 0.35.
c The values given in this table assume that the crane is stationary. The 
vertical load to which the combination factor is applied is the static load 
value.

Full document details: DD ENV 1993-1-1:1992

http://dx.doi.org/10.3403/00043553
http://dx.doi.org/10.3403/BS6399
http://dx.doi.org/10.3403/00024050
http://dx.doi.org/10.3403/01064556
http://dx.doi.org/10.3403/00024050
http://www.avadocuments.com/doc/dd-env-1993-1-1-1992
http://www.avadocuments.com/doc/dd-env-1993-1-1-1992


DD ENV 1993-1-1:1992

viii © BSI 04-2000

5 Reference standards
The supporting standards to be used, including materials specifications and standards for construction, are 
listed in Table 5 to Table 14. 

Table 5 — Reference standard 1. Weldable structural steel 

Table 6 — Reference standard 2. Dimensions of sections and plates 

Topic EC3-1.1 calls up UK supporting standard

Hot rolled EN 10025 BS EN 10025 and BS 4360

prEN 10113 BS EN 10113 and BS 4360

prEN 10210-1 BS 4360

Cold formed prEN 10219-1 BS 6363

Topic EC3-1.1 calls up UK supporting 
standard

Hot rolled sections excluding structural 
hollow sections

EN 10025 BS EN 10025

EN . . . . . 
[B.2.2.1(2)]

BS 4

EN . . . . .
[B.2.2.1(3)]

BS 4

EN . . . . .
[B.2.2.1(4)]

BS 4848-5

EN . . . . .
[B.2.2.1(5)]

BS 4

EN . . . . .
[B.2.2.1(6)]

BS 4

EN . . . . .
[B.2.2.1(7)]

BS 4848-4

ISO 657-1 and 
ISO 657-2

ISO 657-1 and 
ISO 657-2

EN . . . . .
[B.2.2.1(9)]

BS 4360

EN . . . . .
[B.2.2.1(10)]

BS 4360

EN . . . . .
[B.2.2.1(11)]

BS 4360

Hot rolled structural hollow sections prEN 10210-2 BS 4848-2

ISO 657-14 ISO 657-14

Cold finished structural hollow sections prEN 10219-2-2 BS 6363

ISO 4019 ISO 4019
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Table 7 — Reference standard 2. Dimensions of sections and
plates: tolerances 

Topic EC3-1.1 calls up UK supporting 
standard

Hot rolled sections excluding structural 
hollow sections

prEN 10034 BS 4

prEN 10056 BS 4848-4

EN . . . . . 
[B.2.3.1(3)]

BS 4

EN . . . . . 
[B.2.3.1(4)]

BS 4

EN . . . . . 
[B.2.3.1(5)]

BS 4848-5

EN . . . . . 
[B.2.3.1(6)]

BS 4

EN . . . . . 
[B.2.3.1(7)]

BS 4360

EN . . . . . 
[B.2.3.1(8)]

BS 4360

Structural hollow sections prEN 10210-2 BS 4848-2

prEN 10219-2 BS 6363

Plates and flats EN 10029 BS EN 10029

EN . . . . .
[B.2.3.4(2)]

BS 4360

EN . . . . . 
[B.2.3.4(3)]

BS 4360
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Table 8 — Reference standard 3. Bolts, nuts and washers: 
non-pre-loaded bolts 

Table 9 — Reference standard 3. Bolts, nuts
and washers: pre-loaded bolts 

Table 10 — Reference standard 4.
Welding consumables 

Topic EC3-1.1 calls up UK supporting standards

Bolts EN 24014 BS EN 24014, BS 3692, 
BS 4190, BS 4933

EN 24016 BS EN 24016, BS 3692, 
BS 4190, BS 4933

EN 24017 BS EN 24017, BS 3692, 
BS 4190, BS 4933

EN 24018 BS EN 24018, BS 3692, 
BS 4190, BS 4933

ISO 7411 BS 4395

ISO 7412 BS 4395

Nuts EN 24032 BS EN 24032, BS 3692, 
BS 4190

EN 24034 BS EN 24034, BS 3692, 
BS 4190

ISO 7413 BS 3692, BS 4190

ISO 4775 BS 4395

ISO 7414 BS 4395

Washers ISO 7089 ISO 7089
BS 4320

ISO 7090 ISO 7090
BS 4320

ISO 7091 ISO 7091
BS 4320

ISO 7415 ISO 7415

ISO 7416 ISO 7416

Topic EC3-1.1 calls up UK supporting 
standard

Bolts ISO 7411 BS 4395-1 and 
BS 4395-2

Nuts ISO 4775 BS 4395-1 and 
BS 4395-2

Washers ISO 7415 BS 4395-1 and 
BS 4395-2

ISO 7416 BS 4395-1 and 
BS 4395-2

EC3-1.1 calls up UK supporting standards

EN . . . . . 
[B.2.5(1)]

BS 639, BS 2901, BS 2926, 
BS 4105, BS 4165 and BS 7084
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Table 11 — Reference standard 5. Rivets 

Table 12 — Reference standards 6 to 9.
Execution standards 

Table 13 — Reference standard 10.
Corrosion protection 

Table 14 — Directly referenced 
supporting standards

6 Additional recommendations
6.1 Guidance on EC3-1.1
NOTE 6.1.1 to 6.1.6 should be followed when designing in accordance with EC3-1.1.

6.1.1 Chapter 2. Basis of design

a) Clause 2.1(2)
Structural integrity. Design rules to provide structural integrity by limiting the effects of accidental 
damage are given in Annex A.
b) Clause 2.2.2.3
Temperature. Where, in the design of a structure, it is necessary to take account of changes in 
temperature it may be assumed that in the UK the average temperature of internal steelwork varies 
from – 5 °C to + 35 °C. The actual range, however, depends on the location, type and purpose of the 
structure and special consideration may be necessary for structures in other conditions.
c) Clause 2.3.2.2
Accidental design situation. When designing for the accidental situation in Table 2.1 of EC3-1.1 the 
values of Ò1, Ò2 and Ak should be determined from Annex A.
NOTE The values of Ò1 and Ò2 are also given in Table 4.

The accidental load Ak (34 kN/m2, see A.4), should be multiplied by a ¾A factor of 1.05.

The ¾GA factor should be taken as 1.05, except where the dead load is considered as consisting of 
unfavourable and favourable parts, in which case the favourable part should be multiplied by a ¾GA 
factor of 0.9 and the unfavourable part should be multiplied by a ¾GA factor of 1.05.

d) Clause 2.5
Fire resistance. Pending the issue of ENV 1993-1-2 (Eurocode 3-1.2), BS 5950-8:1990 should be used.

EC3-1.1 calls up UK supporting standard

EN . . . . . 
[B.2.6(1)]

BS 4620

EC3-1.1 calls up UK supporting standard

EN . . . . .
[B.2.7(1)]

BS 5950-2, BS 4604-1 and 
BS 4604-2, BS 5135, BS 5531

EC3-1.1 calls up UK supporting standard

EN . . . . .
[B.2.8(1)]

BS 5493

EC3-1.1 calls up UK supporting standards

ISO 8930 ISO 8930

ISO 6707-1 ISO 6707-1

prEN 10025 BS EN 10025

prEN 10113 BS EN 10113

EN . . . . . 
[6.6.1(2)]

BS 5135
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6.1.2 Chapter 3. Materials

a) Clause 3.2
Grade A steels are not covered in EC3-1.1. They are not included in the harmonized text of EN 10025 
and appear only in Annex D of BS EN 10025:1990.
Pending the superseding of grade A in UK practice by untested grade B, grade A may be used up to the 
maximum thickness given in Table 15 for the conditions and temperatures given in Table 15. However, 
if the conditions differ such that reference to Annex C of EC3-1.1 is necessary, then grade A steels 
should not be used.
The recommendations of this clause do not apply to grade Fe 430A base plates subject to compression 
only. Grade Fe 430A base plates transmitting moments to the foundation should not exceed the 
thickness limits for grade Fe 430A in Table 15.
b) Clause 3.2.2.3
Maximum thickness. The maximum thickness should not exceed the value given in Table 15. Where the 
steel is subjected to temperatures other than those given or where the steel grade or thickness used is 
not covered by Table 15 then Annex C of EC3-1.1 may be used with a ¾C factor for condition C2 of 1.2 for 
Fe 430 and Fe E 275 steel, 1.1 for Fe 510 and Fe E 355 steel and 1.5 for all other grades.
Crane girder loads. For crane girders under normal use, the loading rate to be used in calculations for 
brittle fracture should be taken as R1 (see C.2.2 of EC3-1.1).

6.1.3 Chapter 5. Ultimate limit state

a) Table 5.2.1
In continuous framing, with elastic global analysis, rigid connections need not be full-strength. 
Similarly in continuous framing with rigid-plastic global analysis, full-strength connections need not be 
rigid (but see also 6.4.3.2(3) of EC3-1.1).
In rigid-plastic global analysis, where full-strength connections are not needed to resist the internal 
forces and moments, partial-strength connections may be introduced provided they are remote from 
plastic hinge locations.
b) Clause 5.2.3.4
Columns in simple framing. Pending the issue of Annex H of EC3-1.1 interim design rules for columns 
in simple framing are given in Annex B of this NAD.
c) Clause 5.4.8
As an alternative to the formulae in 5.4.8 of EC3-1.1, the theoretical reduced plastic resistance moment 
of a cross section in the presence of axial force may be used.
NOTE Formulae for such values are given in some section property tables commercially available from steel producers and 
suppliers.
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Table 15 — Maximum thickness for statically loaded
structural elements

d) Clause 5.5.1
Maximum slenderness. The value of Æ should not exceed the following: 

A member with slenderness greater than 180 should be checked for self weight deflection using the 
method in 4.7.3.2 of BS 5950-1:1990.
Buckling length. Where no guidance is given in EC3-1.1, the nominal effective lengths for a strut given 
in 4.7.2 of BS 5950-1:1990 should be used.

Dimensions in millimetres

Steel grade and quality Maximum thickness for lowest service temperature of

– 5 °C: Internal – 15 °C: External

S1a S2a S1a S2a

BS EN 10025b

Fe 430 A
Fe 430 B
Fe 430 C
Fe 430 D
Fe 510 A
Fe 510 B
Fe 510 C
Fe 510 D
Fe 510 DDd

BS EN 10113d

Fe E 275 KGe

Fe E 275 KT
Fe E 355 KGe

Fe E 355 KT

50
120
250
250
40
60
150
250
250

250
250
250
250

25
32
82
250
20
20
43
117
168

250
250
168
250

30
81
235
250
25
43
115
250
250

250
250
250
250

15
23
57
150
12
13
31
79
142

250
250
142
250

a Service conditions.
S1: either

— non-welded, or
— in compression.

S2: as welded, in tension.
In both cases this table assumes loading rate R1 and consequences of failure condition C2 defined 
in Annex C of EC3-1.1.
For full details of service conditions, refer to Annex C of EC3-1.1.
b For rolled sections over 100 mm thick, the minimum Charpy V-notch energy specified in 
BS EN 10025 is subject to agreement. For thicknesses up to 150 mm, a minimum value of 27 J 
at the relevant specified test temperature is necessary; a minimum value of 23 J at the relevant 
specified test temperature is necessary for thicknesses over 150 mm up to 250 mm.
c For steel grade Fe 510 DD conforming to BS EN 10025, the specified minimum
Charpy V-notch energy value is 40 J at – 20 °C. The entries in this row assume an equivalent 
value of 27 J at – 30 °C.
d For steels of delivery condition N conforming to BS EN 10113-2 over 150 mm thick and for 
steels of delivery condition TM conforming to BS EN 10113-3 over 150 mm thick for long 
products and over 63 mm thick for flat products, the minimum Charpy V-notch energy specified 
in BS EN 10113-1 is subject to agreement. For thicknesses up to 150 mm, a minimum value 
of 27 J is necessary and a minimum value of 23 J is necessary for thicknesses over 150 mm up 
to 250 mm. The test temperature should be – 30 °C for KG quality steel and – 50 °C for KT 
quality steel.
e For steel of quality KG conforming to BS EN 10113-1, the specified minimum values of Charpy 
V-notch energy go down to 40 J at – 20 °C. The entries in this row assume an equivalent value 
of 27 J at – 30 °C.

1) for members resisting loads other than wind loads 180;
2) for members resisting self weight and wind loads only 250;
3) for any member normally acting as a tie but subject to reversal of stress resulting from 
the action of wind

350.
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e) Clause 5.5.2
Effective length factor. 

1) When calculating the elastic critical moment a value of k (see Annex F of EC3-1.1) less than 0.7 may 
be used for a member only where it can be demonstrated that the stiffness of the connecting members 
and of the connections to be used would justify such a value. In all other cases the value of k should 
not be taken as less than 0.7.
2) For normal loading conditions where no guidance is given in EC3-1.1, the recommendations in 4.3.5 
of BS 5950-1:1990 for the effective length of beams and cantilevers with normal loading conditions 
may be used to determine the value of k. The effective length, LE, referred to in BS 5950-1:1990 is 
equivalent to the kL term used in Annex F of EC3-1.1. For destabilizing loads see Load position below.

Load position. For loads above or below the shear centre, the effective length factors in 1) and 2) above 
should be used, in association with the appropriate value of zg.

Buckling resistance moment for single angles. The buckling resistance moment for a single angle should 
be taken from 4.3.8 of BS 5950-1:1990.
f) Clause 5.5.4
Appendix G of BS 5950-1:1990 should be used for the design of restrained members with an 
unrestrained compression flange.
g) Clause 5.7.6
Design of diagonal, tension and torsional stiffeners. 4.5.6, 4.5.7 and 4.5.8 of BS 5950-1:1990 should be 
used for the design of diagonal, tension and torsional stiffeners respectively. Bearing stiffeners should 
be designed in accordance with EC3-1.1.

6.1.4 Chapter 6. Connections subject to static loading

a) Clause 6.4.3.2
When allowing for overstrength effects by checking whether the design resistance of the full-strength 
connection is at least 1.2 times the design plastic resistance of the members, the value ¾Mb for bolts in 
tension should be taken as 1.2.
The rotation capacity of a connection adjacent to a haunch need not be checked provided that the 
connection is capable of resisting the maximum moments and forces that would result if one or more of 
the plastic hinges located in the members are overstrength, due to the relevant members having an 
actual yield strength 1.2 times the specified value.
The rotation capacity need not be checked in a full-strength connection immediately adjacent to the last 
hinge to form, provided that this can be clearly identified.
b) Clause 6.5.5
Bearing resistance. The values for bearing resistance given in Table 6.5.3 of EC3-1.1 may result in 
larger deformations in joints than those normally accepted in the UK. Unless such deformation is 
acceptable, the bearing stresses on the parent material should be limited to 0.85(fu + fy)/¾Mb.

c) Clause 6.5.8.1(3)
Load combination. The load combination for the serviceability limit state should be taken as the rare 
combination defined in 2.3.4(2) of EC3-1.1.
d) Clause 6.5.8.2
Pre-loading force. For high strength bolts conforming to BS 4395-1:1969 and BS 4395-2:1969, with 
controlled tightening in conformity with BS 4604-1:1970 and BS 4604-2:1970, the design pre-loading 
force, Fp.Cd, to be used in design calculations should be that given in BS 4604-1:1970 and
BS 4604-2:1970.
e) Clause 6.5.8.4
Fasteners conforming to BS 4395-2:1969 should not be subjected to externally applied tension.
f) Clause 6.6.4(7)
Weld ductility. The welds should be designed for the full design resistance of the weakest element, 
not 80 % of the design resistance.
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g) Clause 6.6.5.2
Throat size. The throat thickness should not be taken as more than 0.7 times the leg length 
(see Figure 6.6.6 of EC3-1.1).
h) Clause 6.6.8(5)
Connecting welds. 6.6.8(5) in EC3-1.1 assumes that the axial force, NSd, in the plate is equal to its 
resistance, based on its effective breadth, beff. In practice where the axial force is less than this 
resistance the welds should have a design resistance per unit length equal to NSd/beff, provided that the 
same size of weld extends across the full width of the plate.

6.1.5 Chapter 9. Fatigue

a) Clause 9.1.2
General. For crane supporting structures reference should be made to BS 2573-1:1983, BS 466:1984, 
BS 2573-2:1980 and the crane manufacturer’s publications for loading and frequency details.

6.1.6 Annex L. Column bases

a) Clause L.1
Thickness. The thickness of the base plate should not be less than the thickness of the column flange 
which it supports.
Bearing strength. When calculating the bearing strength, fj, of the joint, the ¾c factor should be taken 
as 1.5.

6.2 Recommendations on subjects not covered in EC3-1.1

6.2.1 Design of purlins and slide rails

As an alternative to the general rules in EC3-1.1 purlins and side rails may be designed using the empirical 
rules given in BS 5950-1:1990.

6.2.2 Web openings

Pending the issue of Annex N of EC3 the design of beams with web openings, other than those required for 
fasteners, should be in accordance with 4.15 of BS 5950-1:1990.

6.2.3 Cased columns

Cased columns and beams may be designed using the rules given in 4.14 of BS 5950-1:1990.

6.2.4 Eccentrically connected T-sections and channels

a) General. All eccentrically connected members should be designed in accordance with the principles 
given in 6.5.2.3(1) and 6.6.10(1) of EC3-1.1. The following application rules satisfy these principles for 
eccentrically connected T-sections and channel sections.
b) Tension resistance. The tension resistance of a member may be determined in accordance with 5.4.3 
of EC3-1.1 provided that the effective net area of the cross section, Anet, is determined from the following 
recommendations.
For single T-sections connected only through the flange and channel sections connected through the 
web the effective net area, Anet, should be taken as the effective net area of the connected element plus 
half the area of the outstanding elements.
c) Buckling resistance. The member buckling resistance may be determined in accordance with 5.5.1 of 
EC3-1.1 provided that the slenderness, Æ, is determined from the following recommendations. 

1) Single channels: for a single channel connected only by its web, the connection should be by two or 
more rows of symmetrically placed fasteners or an equivalent weld and the slenderness for buckling 
about the minor axis should be determined from 4.7.10.4 of BS 5950-1:1990.
2) Single T-sections: for a single T-section connected only by its flange the connection should be by two 
or more rows of symmetrically placed fasteners or an equivalent weld and the slenderness for buckling 
about the axis parallel to the flange should be determined from 4.7.10.5 of BS 5950-1:1990.
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Annex A (normative)
General recommendations for structural integrity

A.1 Introduction
All structures should be designed using the principles given in 2.1 of EC3-1.1. This annex gives application 
rules which satisfy the principle of structural integrity given in 2.1(2) of EC3-1.1. These application rules 
apply to buildings.
For the purposes of this provision, it may be assumed that substantial permanent deformation of members 
and their connections is acceptable.
A.2 Tying forces
A.2.1 Recommendations for all buildings
Every building frame should be effectively tied together at each principal floor and roof level. All columns 
should be effectively restrained in two directions approximately at right angles at each principal floor or 
roof which they support.
This anchorage may be provided by either beams or tie members. Where possible these should be arranged 
in continuous lines as close as practicable to the columns and to each edge. At re-entrant corners the 
peripheral tie should be anchored into the steel framework.
Ties may be either steel members or steel reinforcement embedded in concrete or masonry provided that 
they are properly anchored to the steel framework.
Steel members provided for other purposes may be utilized as ties. When they are checked as ties other 
loading may be ignored. Beams designed to carry the floor or roof loading will generally be suitable 
provided that their end connections are capable of resisting tension.
All ties and their end connections should be of a standard of robustness commensurate with the structure 
of which they form a part and should have a design tension resistance of not less than 75 kN at floors 
or 40 kN at roof level.
Ties are not required at a roof level where steelwork supports cladding weighing not more than 0.7 kN/m2 
and carries roof loads only.
Where a building is provided with expansion joints, each section between expansion joints should be 
treated as a separate building for the purpose of this clause.
A.2.2 Additional recommendations for tall multi-storey buildings
Local or national regulations may stipulate that tall multi-storey buildings be designed to localize 
accidental damage.
Steel-framed buildings which satisfy the recommendations of A.2.1 may be assumed to conform to this 
requirement provided that the five additional conditions given below are met.
A tall multi-storey building which is required to be designed to localize accidental damage but which does 
not satisfy these five additional conditions should be checked as recommended in A.3.

a) Bracing. The bracing or shear walls should be so distributed throughout the building that no 
substantial portion of the structural framework is solely reliant on a single plane of bracing in each 
direction.
b) Tying. The ties described in A.2.1 should be arranged in continuous lines wherever practicable 
throughout each floor and roof level in two directions approximately at right angles. These and their 
connections should be checked for the following design tensile forces, which need not be considered as 
additive to other forces. 

1) Generally: 0.5wfstLa for any internal ties and 0.25wfstLa for edge ties but not less than 75 kN for 
floors or 40 kN at roof level 
where

wf is the total factored dead and imposed load per unit area of floor or roof;
st is the mean transverse spacing of the ties;
La is the greatest distance in the direction of the tie under consideration between the centres of 

adjacent lines of supporting columns, frames or walls.
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2) At the periphery: ties anchoring columns at the periphery of a floor or roof should be checked for 
the greater of: 

— the force given in item b) 1) and
— 1 % of the design vertical load in the column at that level.

c) Columns. All column splices should be capable of resisting a design tensile force of not less than
two-thirds of the design vertical load applied to the column from the floor level next below the splice.
Where the steel framework is not of continuous construction in at least one direction, the columns 
should be carried through at each beam-to-column connection.
d) Integrity. Any beam which carries a column should be checked, together with the members which 
support it, for localization of damage as recommended in A.3.
e) Floor units. Where precast concrete or other heavy floor or roof units are used they should be 
effectively anchored in the direction of their span either to each other over a support or directly to their 
supports as recommended in BS 8110-1:1985 and BS 8110-2:1985.

A.3 Localization of damage
At the accidental limit state, where recommended in A.2, the effect of the removal of any single column or 
beam carrying a column should be assessed for each storey of a building in turn. Where the removal of one 
of these members would result in collapse of any area greater than 70 m2 or 15 % of the area of the storey, 
that member should be designed as a key element as recommended in A.4.
In this check the appropriate value of Ò of the ordinary wind load and of the ordinary imposed load should 
be considered together with the dead load, except that in the case of buildings used predominantly for 
storage, or where the imposed load is of a persistent nature, the full imposed load should be used. The 
combination factors, Ò1 and Ò2, for accidental loads are given in Table 4. The ¾GA factor should be taken 
as 1.05 except where the dead load is considered as consisting of unfavourable and favourable parts, in 
which case the favourable part should be multiplied by a ¾GA factor of 0.9 and the unfavourable part should 
be multiplied by a ¾GA factor of 1.05.
A.4 Design of key elements
Key elements or members are single structural elements which support a floor or roof area of more 
than 70 m2 or 15 % of the area of the storey.
Any other steel member or other structural component which provides lateral restraint vital to the stability 
of a key element should itself also be designed as a key element for the same accidental loading.
Where it is recommended in A.3 that a member be designed as a key element, the accidental load, Ak, 
should be chosen having particular regard to the importance of the key element and the consequences of 
failure and should not be less than 34 kN/m2. The accidental load, Ak, should be multiplied by a ¾A factor 
of 1.05.
Accidental loads should be applied to members from appropriate directions together with the reactions 
from other building components attached to the member which are subject to the same loading but limited 
to the ultimate strength of these components or their connections.
In designing for the accidental situation the member should be designed for the accidental load in 
combination with the dead and imposed loads [see 2.3.2.2(2) of EC3-1.1]. The combination factors for use 
with loads are given in Table 4.

Annex B (normative)
Application rules for columns in simple framing

B.1 General
The application rules in B.2 to B.5 apply to columns in structures of simple framing and are intended as 
application rules for use within the UK.
B.2 Pattern loading
Pattern loading need not normally be considered in simple framing. However, unbalanced loading due to 
variations in span or actual loading should be taken into account.
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B.3 Buckling length of column
Provided that the nominal moments obtained as described in B.5 are the only applied moments the 
geometrical slenderness ratio of the column, 2LT, should be determined from Annex F of EC3-1.1 with the C1 
factor taken as 1.0.
B.4 Eccentricities
The eccentricity of the beam end reactions or other loads should be as follows.

a) For a beam supported on a cap plate, the load should be taken as acting at the face of the column, or 
edge of packing if used, towards the span of the beam.
b) For a roof truss supported on a cap plate, eccentricity may be neglected provided simple connections 
are used which do not develop significant moments adversely affecting the structure.
c) In all other cases the load should be taken as acting at a distance from the face of the steel column 
towards the span of the beam equal to 100 mm, or at the centre of the length of stiff bearing, whichever 
gives the greater eccentricity.

B.5 Unbalanced loading
Where columns are subject to unbalanced loading, they should be designed for the resulting moments. In 
multi-storey buildings where the columns are effectively continuous at each floor level, the net moment at 
one level should be divided between the column lengths above and below that level in proportion to the 
stiffness coefficient, (I/L), of each length.
The moments due to the eccentricities given in B.4 should be assumed to have no effect at the levels above 
and below the level at which they are applied.
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List of references (see clause 2)

Normative references

BSI standards publications
BRITISH STANDARDS INSTITUTION, London

BS 466:1984, Specification for power driven overhead travelling cranes, semi-goliath and goliath cranes for 
general use. 
BS 648:1964, Schedule of weights of building materials. 
BS 2573, Rules for the design of cranes. 
BS 2573-1:1983, Specification for classification, stress calculations and design criteria for structures. 
BS 2573-2:1980, Specification for classification, stress calculations and design of mechanisms. 
BS 4395, Specification for high strength friction grip bolts and associated nuts and washers for structural 
engineering. 
BS 4395-1:1969, General grade. 
BS 4395-2:1969, Higher grade bolts and nuts and general grade washers. 
BS 4604, Specification for the use of high strength friction grip bolts in structural steelwork. Metric series. 
BS 4604-1:1970, General grade. 
BS 4604-2:1970, Higher grade (parallel shank). 
BS 5950, Structural use of steelwork in building. 
BS 5950-1:1990, Code of practice for design in simple and continuous construction: hot rolled sections. 
BS 5950-8:1990, Code of practice for fire resistant design. 
BS 6399, Loading for buildings. 
BS 6399-1:1984, Code of practice for dead and imposed loads. 
BS 6399-3:1988, Code of practice for imposed roof loads. 
BS 8110, Structural use of concrete. 
BS 8110-1:1985, Code of practice for design and construction. 
BS 8110-2:1985, Code of practice for special circumstances. 
CP 3, Code of basic data for the design of buildings. 
CP 3:Chapter V, Loading. 
CP 3:Chapter V-2:1972, Wind loads. 

Informative references

BSI standards publications
BRITISH STANDARDS INSTITUTION, London

BS 4, Structural steel sections. 
BS 4-1:1980, Specification for hot-rolled sections. 
BS 639:1986, Specification for covered carbon and carbon manganese steel electrodes for manual metal-arc 
welding. 
BS 2901, Filler rods and wires for gas-shielded arc welding. 
BS 2901-1:1983, Ferritic steels. 
BS 2901-2:1990, Specification for stainless steels. 
BS 2901-3:1990, Specification for copper and copper alloys. 
BS 2901-4:1990, Specification for aluminium and aluminium alloys and magnesium alloys. 
BS 2901-5:1990, Specification for nickel and nickel alloys. 
BS 2926:1984, Specification for chromium and chromium-nickel steel electrodes for manual metal-arc 
welding. 
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Foreword

0.1 Objectives of the Eurocodes
(1) The Structural Eurocodes comprise a group of 
standards for the structural and geotechnical design 
of buildings and civil engineering works.
(2) They are intended to serve as reference 
documents for the following purposes: 

a) As a means to prove compliance of building and 
civil engineering works with the essential 
requirements of the Construction Products 
Directive (CPD)
b) As a framework for drawing up harmonised 
technical specifications for construction products.

(3) They cover execution and control only to the 
extent that is necessary to indicate the quality of the 
construction products, and the standard of the 
workmanship, needed to comply with the 
assumptions of the design rules.
(4) Until the necessary set of harmonised technical 
specifications for products and for methods of 
testing their performance is available, some of the 
Structural Eurocodes cover some of these aspects in 
informative annexes.
0.2 Background to the Eurocode Programme
(1) The Commission of the European Communities 
(CEC) initiated the work of establishing a set of 
harmonized technical rules for the design of 
building and civil engineering works which would 
initially serve as an alternative to the different rules 
in force in the various Member States and would 
ultimately replace them. These technical rules 
became known as the “Structural Eurocodes”.
(2) In 1990, after consulting their respective 
Member States, the CEC transferred the work of 
further development, issue and updates of the 
Structural Eurocodes to CEN, and the EFTA 
Secretariat agreed to support the CEN work.
(3) CEN Technical Committee CEN/TC 250 is 
responsible for all Structural Eurocodes.
0.3 Eurocode programme
(1) Work is in hand on the following Structural 
Eurocodes, each generally consisting of a number of 
parts: 

(2) Separate sub-committees have been formed by 
CEN/TC250 for the various Eurocodes listed above.
(3) This part of the Structural Eurocode for Design 
of Steel Structures, which had been finalised and 
approved for publication under the direction of CEC, 
is being issued by CEN as a European Prestandard 
(ENV) with an initial life of three years.
(4) This Prestandard is intended for experimental 
practical application in the design of the building 
and civil engineering works covered by the scope as 
given in 1.1.2 and for the submission of comments.
(5) After approximately two years CEN members 
will be invited to submit formal comments to be 
taken into account in determining future action.
(6) Meanwhile feedback and comments on this 
Prestandard should be sent to the Secretariat of 
sub-committee CEN/TC250/SC3 at the following 
address: 

BSI Standards
2 Park Street
London W1A 2BS
England

or to your national standards organisation.
0.4 National Application Documents
(1) In view of the responsibilities of authorities in 
member countries for the safety, health and other 
matters covered by the essential requirements of 
the CPD, certain safety elements in this ENV have 
been assigned indicative values which are identified 
by . The authorities in each member country 
are expected to assign definitive values to these 
safety elements.
(2) Many of the harmonized supporting standards, 
including the Eurocodes giving values for actions to 
be taken into account and measures required for fire 
protection, will not be available by the time this 
Prestandard is issued. It is therefore anticipated 
that a National Application Document (NAD) giving 
definitive values for safety elements, referencing 
compatible supporting standards and providing 
national guidance on the application of this 
Prestandard, will be issued by each member country 
or its Standards Organisation.

EN 1991 Eurocode 1 Basis of design and 
actions on structures

EN 1992 Eurocode 2 Design of concrete 
structures

EN 1993 Eurocode 3 Design of steel structures
EN 1994 Eurocode 4 Design of composite steel 

and concrete structures
EN 1995 Eurocode 5 Design of timber 

structures

EN 1996 Eurocode 6 Design of masonry 
structures

EN 1997 Eurocode 7 Geotechnical design
EN 1998 Eurocode 8 Design of structures for 

earthquake resistance
In addition the following may be added to the 
programme:
EN 1999 Eurocode 9 Design of aluminium 

structures
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(3) It is intended that this Prestandard is used in 
conjunction with the NAD valid in the country 
where the building or civil engineering works are 
located.
0.5 Matters specific to this Prestandard
0.5.1 General
(1) The scope of Eurocode 3 is defined in 1.1.1 and 
the scope of this Part of Eurocode 3 is defined 
in 1.1.2. Additional Parts of Eurocode 3 which are 
planned are indicated in 1.1.3; these will cover 
additional technologies or applications, and will 
complement and supplement this Part.
(2) In using this Prestandard in practice, particular 
regard should be paid to the underlying 
assumptions and conditions given in 1.3.
(3) In developing this Prestandard, background 
documents have been prepared, which give 
commentaries on, and justifications for, some of the 
provisions in the Prestandard.
0.5.2 Use of Annexes
(1) The nine chapters of this Prestandard are 
complemented by a number of Annexes, some 
normative and some informative.
(2) The normative annexes have the same status as 
the chapters to which they relate. Most have been 
introduced by moving some of the more detailed 
Application Rules, which are needed only in 
particular cases, out of the main part of the text to 
aid its clarity.
0.5.3 Concept of Reference Standards
(1) In using this Prestandard reference needs to be 
made to various CEN and ISO standards. These are 
used to define the product characteristics and 
processes which have been assumed to apply in 
formulating the design rules.
(2) This Prestandard mentions 10 “Reference 
Standards” which are detailed in normative 
Annex B. Each Reference Standard makes reference 
to the whole or, or part of, a number of CEN and/or 
ISO standards. Where any referenced CEN or ISO 
standard is not yet available, the National 
Application Document should be consulted for the 
standard to be used instead. It is assumed that only 
those grades and qualities given in normative 
Annex B will be used for buildings and civil 
engineering works designed to this Prestandard.

0.5.4 Weldable structural steel
(1) An important product standard quoted in the 
defined Reference Standard for weldable structural 
steels is EN 10025, in which grades Fe 360, Fe 430 
and Fe 510 are relevant.
(2) However, EN 10025 also contains other steel 
grades besides these three weldable grades. It has 
been recognised that even for these three steel 
grades, which past experience has shown to be 
weldable, the specifications in EN 10025 are such 
that within the tolerance limits for the chemical 
analysis, steels could be supplied that might prove 
to be difficult to weld. Therefore in referring to 
EN 10025 in normative Annex B, an additional 
requirement has been included in B.2.1.1(2) 
concerning weldability of the steel, which should be 
quoted when steels to EN 10025 are ordered.
(3) The means for achieving adequate weldability 
has not been specified in this Prestandard. 
However, EN 10025 offers the definition of Carbon 
Equivalent Values (CEV) that can be negotiated 
with the steel suppliers to ensure adequate 
weldability.
0.5.5 Partial safety factors for resistances
(1) This Prestandard gives general rules for the 
design of steel structures which relate to limit states 
of members such as fracture in tension, failure by 
instability phenomena or rupture of the 
connections.
(2) It also gives particular rules related to the design 
of buildings such as rules for frames, beams, lattice 
girders and beam-to-column connections.
(3) Most of the rules have been calibrated against 
test results in order to obtain consistent values of 
the partial safety factors for resistance ¾M.
(4) In order to avoid a large variety of ¾M values, two 
categories were selected: 

¾M1 = 1,1 to be applied to resistances related 
to the yield strength fy (eg for all 
instability phenomena)

¾M2 = 1,25 to be applied to resistances related 
to the ultimate tensile strength fu 
(eg net section strength in tension 
or bolt and weld resistances).
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(5) However, for the particular cases of hot-rolled I 
beams with Class 1 cross-sections that are bent 
about the strong axis and are not subject to failure 
through instability phenomena, and of members in 
tension where the cross-section verification against 
yielding governs the design, it has been found from 
calibration studies using data from European steel 
producers, that the statistical distribution of 
geometrical tolerances and yield strengths would 
justify reducing the ¾M1 factor from 1,1 to 1,0. In 
view of this finding, category ¾M0 was introduced to 
allow member countries to choose 
either ¾M0 = 1,1 or ¾M0 = 1,0.
0.5.6 Fabrication and erection
(1) Chapter 7 of this Prestandard is intended to 
indicate some minimum standards of workmanship 
and normal tolerances that have been assumed in 
deriving the design rules given in the Prestandard.
(2) It also indicates to the designer the information 
relating to a particular structure that needs to be 
supplied in order to define the execution 
requirements.
(3) In addition it defines normal clearances and 
other practical details which the designer needs to 
use in calculations.
0.5.7 Design assisted by testing
(1) Chapter 8 is not required in the course of routine 
design, but is provided for use in the special 
circumstances in which it may become appropriate.
(2) Only the Principles to be followed are outlined. 
More detailed guidance appears in the Application 
Rules given in informative Annex Y.
0.5.8 Fatigue resistance
(1) Chapter 9 has been included in this Prestandard 
under the category of “General Rules”. Its inclusion 
does not imply that fatigue is likely to be a design 
criterion for the majority of building structures.
(2) It is anticipated that the principal role of 
Chapter 9 will be as general rules that can be 
referred to in subsequent parts of this Eurocode.
(3) However, its inclusion does also make possible 
the application of this Prestandard to that minority 
of special building structures where it is necessary 
to consider the effects of repeated fluctuations of 
stresses.
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1 Introduction

1.1 Scope
1.1.1 Scope of Eurocode 3

(1) Eurocode 3 applies to the design of buildings and civil engineering works in steel. It is subdivided into 
various separate parts, see 1.1.2 and 1.1.3.
(2) This Eurocode is only concerned with the requirements for resistance, serviceability and durability of 
structures. Other requirements, e.g. concerning thermal or sound insulation are not considered.
(3) Execution1) is covered to the extent that is necessary to indicate the quality of the construction 
materials and products which should be used and the standard of workmanship on site needed to comply 
with the assumptions of the design rules. Generally, the rules related to execution and workmanship are 
to be considered as minimum requirements which may have to be further developed for particular types of 
buildings or civil engineering works1) and methods of construction1).
(4) Eurocode 3 does not cover the special requirements of seismic design. Rules related to such 
requirements are provided in ENV 1998 Eurocode 8 “Design of structures for earthquake resistance”2) 
which complements or adapts the rules of Eurocode 3 specifically for this purpose.
(5) Numerical values of the actions on buildings and civil engineering works to be taken into account in the 
design are not given in Eurocode 3. They are provided in ENV 1991 Eurocode 1 “Basis of design and actions 
on structures”2) which is applicable to all types of construction1).

1.1.2 Scope of Part 1.1 of Eurocode 3

(1) Part 1.1 of Eurocode 3 gives a general basis for the design of buildings and civil engineering works in 
steel.
(2) In addition, Part 1.1 gives detailed rules which are mainly applicable to ordinary buildings. The 
applicability of these rules may be limited, for practical reasons or due to simplifications; their use and any 
limits of applicability are explained in the text where necessary.
(3) The following subjects are dealt with in this initial version of Eurocode 3-1.1:

1) For the meaning of this term, see 1.4.1(2)
2) At present at the draft stage.

w Chapter 1: Introduction
w Chapter 2: Basis of design
w Chapter 3: Materials
w Chapter 4: Serviceability limit states
w Chapter 5: Ultimate limit states
w Chapter 6: Connections subject to static loading
w Chapter 7: Fabrication and erection
w Chapter 8: Design assisted by testing
w Chapter 9: Fatigue
w Annex B: Reference standards (normative)
w Annex C: Design against brittle fracture (informative)
w Annex E: Buckling length of a compression member (informative)
w Annex F: Lateral-torsional buckling (informative)
w Annex J: Beam-to-column connections (normative)
w Annex K: Hollow section lattice girder connections (normative)
w Annex L: Column bases (normative)
w Annex M: Alternative method for fillet welds (normative)
w Annex Y: Guidelines for loading tests (informative)
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(4) Additional Annexes are already available or under preparation, for incorporation into Part 1.1 at an 
appropriate stage, after approval of their contents, as follows: 

(5) Further Annexes which have been proposed for future inclusion in Part 1.1 are as follows:

(6) Chapter 1 and Chapter 2 are common to all Structural Eurocodes, with the exception of some additional 
clauses which are specific to individual Eurocodes.
(7) This Part 1.1 does not cover: 

• resistance to fire
• particular aspects of special types of buildings
• particular aspects of special types of civil engineering works (such as bridges, masts and towers or 
offshore platforms)
• cases where special measures may be necessary to limit the consequences of accidents.

1.1.3 Further Parts of Eurocode 3

(1) This Part 1.1 of Eurocode 3 will be supplemented by further Parts 2, 3 etc. which will complement or 
adapt it for particular aspects of special types of buildings and civil engineering works, special methods of 
construction and certain other aspects of design which are of general practical importance.
(2) Further Parts of Eurocode 3 which, at present, are being prepared or are planned include the following:

1.2 Distinction between Principles and Application Rules
(1) Depending on the character of the individual clauses, distinction is made in this Eurocode between 
Principles and Application Rules.
(2) The Principles comprise: 

• general statements and definitions for which there is no alternative, as well as
• requirements and analytical models for which no alternative is permitted unless specifically stated.

(3) The Principles are printed in roman type.
(4) The Application Rules are generally recognised rules which follow the Principles and satisfy their 
requirements.
(5) It is permissible to use alternative design rules different from the Application Rules given in the 
Eurocode, provided that it is shown that the alternative rule accords with the relevant Principles and is at 
least equivalent with regard to the resistance, serviceability and durability achieved by the structure.

w Annex D: The use of steel grade Fe E 460 etc
w Annex K: Hollow section lattice girder connections — revised version including multi-planar 

joints.
w Annex Z: Determination of design resistance from tests

w Annex G: Design for torsion resistance
w Annex H: Modelling of building structures for analysis
w Annex J: Beam-to-column connections — extended version
w Annex N: Openings in webs
w Annex S: The use of stainless steel

w Part 1.2 Fire resistance
w Part 1.3 Cold formed thin gauge members and sheeting
w Part 2 Bridges and plated structures
w Part 3 Towers, masts and chimneys
w Part 4 Tanks, silos and pipelines
w Part 5 Piling
w Part 6 Crane structures
w Part 7 Marine and maritime structures
w Part 8 Agricultural structures
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(6) The Application Rules are printed in italics. This is an Application Rule.

1.3 Assumptions
(1) The following assumptions apply: 

• Structures are designed by appropriately qualified and experienced personnel.
• Adequate supervision and quality control is provided in factories, in plants and on site.
• Construction is carried out by personnel having the appropriate skill and experience.
• The construction materials and products are used as specified in this Eurocode or in the relevant 
material or product specifications.
• The structure will be adequately maintained.
• The structure will be used in accordance with the design brief.

(2) The design procedures are valid only when the requirements for execution and workmanship given in 
Chapter 7 are also complied with.
(3) Numerical values identified by are given as indications. Other values may be specified by 
Member States.

1.4 Definitions
1.4.1 Terms common to all Structural Eurocodes

(1) Unless otherwise stated in the following, the terminology used in International Standard ISO 8930 
applies.
(2) The following terms are used in common for all Structural Eurocodes with the following meanings: 

• Construction works: Everything that is constructed or results from construction operations3). This 
term covers both building and civil engineering works. It refers to the complete construction comprising 
both structural and non-structural elements.
• Execution: The activity of creating a building or civil engineering works. The term covers work on 
site; it may also signify the fabrication of components off site and their subsequent erection on site.
NOTE In English “construction” may be used instead of “execution” in certain combinations of words where there is no ambiguity 
(e.g. “during construction”).

• Structure: Organized combination of connected parts designed to provide some measure of rigidity4). 
This term refers to load carrying parts.
• Type of building or civil engineering works: Type of “construction works” designating its 
intended purpose, e.g. dwelling house, industrial building, road bridge.
NOTE “Type of construction works” is not used in English.

• Form of structure: Structural type designating the arrangement of structural elements, e.g. beam, 
triangulated structure, arch, suspension bridge.
• Construction material: A material used in construction work, e.g. concrete, steel, timber, masonry.
• Type of construction: Indication of principal structural material, e.g. reinforced concrete 
construction, steel construction, timber construction, masonry construction.
• Method of construction: Manner in which the construction will be carried out, e.g. cast in place, 
prefabricated, cantilevered.
• Structural system: The load bearing elements of a building or civil engineering works and the way 
in which these elements are assumed to function, for the purpose of modelling.

(3) The equivalent terms in various languages are given in Table 1.1.

3) This definition accords with International Standard ISO 6707-1.
4) International Standard ISO 6707-1 gives the same definition but adds “or a construction works having such an arrangement”. 
In the Structural Eurocodes this addition is not used, in order to facilitate unambiguous translation.
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1.4.2 Special terms used in this Part 1.1 of Eurocode 3

(1) The following terms are used in Part 1.1 of Eurocode 3 with the following meanings: 
• Frame: Portion of a structure, comprising an assembly of directly connected structural elements, 
designed to act together to resist load. This term refers to both rigid-jointed frames and triangulated 
frames. It covers both plane frames and three-dimensional frames.
• Sub-frame: A frame which forms part of a larger frame, but is treated as an isolated frame in a 
structural analysis.
• Type of framing: Terms used to distinguish between frames which are either:

• Semi-continuous, in which the structural properties of the connections need explicit consideration 
in the global analysis.
• Continuous, in which only the structural properties of the members need be considered in the 
global analysis.
• Simple, in which the joints are not required to resist moments.

• Global analysis: The determination of a consistent set of internal forces and moments in a 
structure, which are in equilibrium with a particular set of actions on the structure.
• System length: Distance between two adjacent points at which a member is braced against lateral 
displacement in a given plane, or between one such point and the end of the member.
• Buckling length: System length of an otherwise similar member with pinned ends, which has the 
same buckling resistance as a given member.
• Designer: Appropriately qualified and experienced person responsible for the structural design.

1.5 S.I. units
(1) S.I. units shall be used in accordance with ISO 1000.
(2) For calculations, the following units are recommended: 

w forces and loads : kN, kN/m, kN/m2

w unit mass : kg/m3

w unit weight : kN/m3

w stresses and strengths : N/mm2 (= MN/m2 or MPa)
w moments (bending ....) : kNm.
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Table 1.1 — List of equivalent terms in various languages

English Français Deutsch Italiano Nederlands Español

Construction works Construction Bauwerk Costruzione Bouwwerk Construcción

Execution Exécution (Bau-)Ausführung Esecuzione Uitvoering Ejecución

Structure Structure Tragwerk Struttura Draagconstructie Estructura

Type of building or civil 
engineering works

Nature de construction Art des Bauwerks Tipo di costruzione Type bouwwerk Natureleza de la 
construcción

Form of structure Type de structure Art des Tragwerks Tipo di struttura Type 
draagconstructie

Tipo de estructura

Construction material Matériau de construction Baustoff; Werkstoff*) 
(*nur im Stahlbau)

Materiale da 
costruzione

Constructie 
materiaal

Material de 
construcción

Type of construction Mode de construction Bauweise Sistema costruttivo Bouwwijze Modo de 
construcción

Method of construction Procédé d’ exécution Bauverfahren Procedimento 
esecutivo

Bouwmethode Procedimiento de 
ejecución

Structural system Système structural Tragsystem Sistema strutturale Constructief 
systeem

Sistema estructural
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1.6 Symbols used in Part 1.1 of Eurocode 3
1.6.1 Latin upper case letters

1.6.2 Greek upper case letters

1.6.3 Latin lower case letters

A Accidental action
A Area
B Bolt force
C Capacity; Fixed value; Factor
D Damage (fatigue assessment)
E Modulus of elasticity
E Effect of actions
F Action
F Force
G Permanent action
G Shear modulus
H Total horizontal load or reaction
I Second moment of area
K Stiffness factor (l/L)
L Length; Span; System length
M Moment in general
M Bending moment
N Axial force
Q Variable action
R Resistance; Reaction
S Internal forces and moments (with subscripts d or k)
S Stiffness (shear, rotational ... stiffness with subscripts v, j ...)
T Torsional moment; Temperature
V Shear force; Total vertical load or reaction
W Section modulus
X Value of a property of a material

% Difference in ... (precedes main symbol)

a Distance; Geometrical data
a Throat thickness of a weld
a Area ratio
b Width; Breadth
c Distance; Outstand
d Diameter; Depth; Length of diagonal
e Eccentricity; Shift of centroidal axis
e Edge distance; End distance
f Strength (of a material)
g Gap; Width of a tension field
h Height
i Radius of gyration; Integer
k Coefficient; Factor
l (or = or L) Length; Span; Buckling lengtha

a l (lower case L) can be replaced by L or by = (handwritten) for certain lengths or to avoid confusion with 1 (numeral) or I 
(upper case i)
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1.6.4 Greek lower case letters

1.6.5 Subscripts

n Ratio of normal forces or normal stresses
n Number of ...
p Pitch; Spacing
q Uniformly distributed force
r Radius; Root radius
s Staggered pitch; Distance
t Thickness
uu Major axis
vv Minor axis
xx, yy, zz Rectangular axes

µ (alpha) Angle; Ratio; Factor
µ Coefficient of linear thermal expansion
¶ (beta) Angle; Ratio; Factor
¾ (gamma) Partial safety factor; Ratio
¸ (delta) Deflection; Deformation
¼ (epsilon) Strain; Coefficient = [235/fy]0,5 (fy in N/mm2)
½ (eta) Coefficient (in Annex E)
Ú (theta) Angle; Slope
Æ (lambda) Slenderness ratio; Ratio
È (mu) Slip factor; Factor
É (nu) Poisson’s ratio
Ô (rho) Reduction factor; Unit mass
Ö (sigma) Normal stress
Ù (tau) Shear stress
Ì (phi) Rotation; Slope; Ratio
· (chi) Reduction factor (for buckling)
Ò (psi) Stress ratio; Reduction factor
Ò Factors defining representative values of variable actions.

A Accidental; Area
a Average (yield strength)
a, b.... First, second .... alternative
b Basic (yield strength)
b Bearing; Buckling
b Bolt; Beam; Batten
C Capacity; Consequences
c Cross section
c Concrete; column
com Compression
cr Critical
d Design; Diagonal
dst Destablizing
E Effect of actions (with d or k)
E Euler
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eff Effective
e Effective (with further subscript)
e= Elastic
ext External
f Flange; Fastener
g Gross
G Permanent action
h Height; Higher
h Horizontal
i Inner
inf Inferior; Lower
i, j, k Indices (replace by numeral)
j Joint
k Characteristic
= Lower
L Long
LT Lateral-torsional
M Material
M (Allowing for) bending moment
m Bending; Mean
max Maximum
min Minimum
N (Allowing for) axial force
n Normal
net Net
nom Nominal
o Hole; Initial; Outer
o Local buckling
o Point of zero moment
ov Overlap
p Plate; Pin; Packing
p Preloading (force)
p Partial; Punching shear
p= Plastic
Q Variable action
R Resistance
r Rivet; Restraint
rep Representative
S Internal force; Internal moment
s Tensile stress (area)
s Slip; Storey
s Stiff; Stiffener
ser Serviceability
stb Stabilizing
sup Superior; Upper
t (or ten*)) Tension; Tensile

t (or tor*)) Torsion
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1.6.6 Use of subscripts in Part 1.1 of Eurocode 3

(1) Strengths and properties of steel materials are nominal values, treated as characteristic values but 
written as below: 

(2) To avoid ambiguity, subscripts are given in full in this Eurocode, but some may be omitted in practice 
where ambiguity is not caused by their omission.
(3) Where symbols with multiple subscripts are needed, they have been assembled in the following 
sequence: 

(4) Dots are used to separate subscripts into pairs of characters, except as follows: 
• Subscripts with more than one character are not sub-divided.
• Combinations Rd, Sd etc. are not sub-divided.

(5) Where two variant type subscripts are needed to describe a parameter, they may be separated by a 
comma: 

u Major axis of cross-section
u Ultimate (tensile strength)
ult Ultimate (limit state)
V (Allowing for) shear force
v Shear; Vertical
v Minor axis of cross-section
vec Vectorial effects
w Web; Weld; Warping
x Axis along member; Extension
y Yield
y Axis of cross-section
z Axis of cross-section
Ö Normal stress
Ù Shear stress
¹ Perpendicular
// Parallel

fy yield strength [rather than fyk]
fu ultimate strength [rather than fuk]
E modulus of elasticity [rather than Ek]

w main parameter: eg. M, N, ¶
w variant type: eg. p=, eff, b, c
w sense: eg. t, v
w axis: eg. y, z
w location: eg. 1, 2, 3
w nature: eg. R, S
w level: eg. d, k
w index: eg. 1, 2, 3

eg. M, Ò
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1.6.7 Conventions for member axes

(1) In general the convention for member axes is: 

(2) For steel members, the conventions used for cross-section axes are: 
• generally: 

• for angle sections: 

• where necessary: 

(3) The symbols used for dimensions and axes of rolled steel sections are indicated in Figure 1.1.
(4) For rolled steel sections, section properties were formerly tabulated in Reference Standards with the 
following convention for cross-section axes: 

(5) The convention used for subscripts which indicate axes for moments is: 
“Use the axis about which the moment acts.”

(6) For example, for an I-section a moment acting in the plane of the web is denoted My because it acts about 
the cross-section axis parallel to the flanges.

x-x — along the member
y-y — axis of the cross-section
z-z — axis of the cross-section

y-y — cross-section axis parallel to the flanges
z-z — cross-section axis perpendicular to the flanges

y-y — axis parallel to the smaller leg
z-z — axis perpendicular to the smaller leg

u-u — major axis (where this does not coincide with the yy axis)
v-v — minor axis (where this does not coincide with the zz axis)

x — cross-section axis parallel to the flanges or the smaller leg.
y — cross-section axis perpendicular to the flanges or the smaller leg.
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Figure 1.1 — Dimensions and axes of sections
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2 Basis of design

2.1 Fundamental requirements
(1) A structure shall be designed and constructed in such a way that: 

• with acceptable probability, it will remain fit for the use for which it is required, having due regard to 
its intended life and its cost, and
• with appropriate degrees of reliability, it will sustain all actions and other influences likely to occur 
during execution and use and have adequate durability in relation to maintenance costs.

(2) A structure shall also be designed in such a way that it will not be damaged by events like explosions, 
impact or consequences of human errors, to an extent disproportionate to the original cause.
(3) The potential damage should be limited or avoided by appropriate choice of one or more of the following: 

• avoiding, eliminating or reducing the hazards which the structure is to sustain
• selecting a structural form which has low sensitivity to the hazards considered
• selecting a structural form and design that can survive adequately the accidental removal of an 
individual element
• tying the structure together

(4) The above requirements shall be met by the choice of suitable materials, by appropriate design and 
detailing and by specifying control procedures for production, construction and use as relevant for the 
particular project.

2.2 Definitions and classifications
2.2.1 Limit states and design situations

2.2.1.1 Limit states

(1) Limit states are states beyond which the structure no longer satisfies the design performance 
requirements.
Limit states are classified into: 

• ultimate limit states
• serviceability limit states.

(2) Ultimate limit states are those associated with collapse, or with other forms of structural failure which 
may endanger the safety of people.
(3) States prior to structural collapse which, for simplicity, are considered in place of the collapse itself are 
also classified and treated as ultimate limit states.
(4) Ultimate limit states which may require consideration include: 

• loss of equilibrium of the structure or any part of it, considered as a rigid body,
• failure by excessive deformation, rupture, or loss of stability of the structure or any part of it, including 
supports and foundations.

(5) Serviceability limit states correspond to states beyond which specified service criteria are no longer met.
(6) Serviceability limit states which may require consideration include: 

• deformations or deflections which adversely affect the appearance or effective use of the structure 
(including the proper functioning of machines or services) or cause damage to finishes or
non-structural elements
• vibration which causes discomfort to people, damage to the building or its contents, or which limits its 
functional effectiveness.

2.2.1.2 Design situations

(1) Design situations are classified as: 
• persistent situations corresponding to normal conditions of use of the structure
• transient situations, for example during construction or repair
• accidental situations.
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2.2.2 Actions

2.2.2.1 Definitions and principal classification5)

(1) An action (F) is: 
• a force (load) applied to the structure (direct action), or
• an imposed deformation (indirect action); for example, temperature effects or settlement.

(2) Actions are classified: 
i) by their variation in time: 

• permanent actions (G), e.g. self-weight of structures, fittings, ancilliaries and fixed equipment
• variable actions (Q), e.g. imposed loads, wind loads or snow loads
• accidental actions (A), e.g. explosions or impact from vehicles

ii) by their spatial variation: 
• fixed actions, e.g. self-weight [but see 2.3.2.3(2) for structures very sensitive to variations in
self-weight]
• free actions, which result in different arrangements of actions, e.g. movable imposed loads, wind 
loads, snow loads.

(3) Supplementary classifications relating to the response of the structure are given in the relevant clauses.

2.2.2.2 Characteristic values of actions

(1) Characteristic values Fk are specified: 
• in ENV 1991 Eurocode 1 or other relevant loading codes, or
• by the client, or the designer in consultation with the client, provided that the minimum provisions 
specified in the relevant loading standards or by the competent authority are observed.

(2) For permanent actions where the coefficient of variation is large or where the actions are likely to vary 
during the life of the structure (e.g. for some superimposed permanent loads), two characteristic values are 
distinguished, an upper (Gk,sup) and a lower (Gk,inf). Elsewhere a single characteristic value (Gk) is sufficient.
(3) The self-weight of the structure may, in most cases, be calculated on the basis of the nominal dimensions 
and mean unit masses.
(4) For variable actions the characteristic value (Qk) corresponds to either: 

• the upper value with an intended probability of not being exceeded, or the lower value with an 
intended probability of not being reached, during some reference period, having regard to the intended 
life of the structure or the assumed duration of the design situation, or
• the specified value.

(5) For accidental actions the characteristic value Ak (when relevant) generally corresponds to a specified 
value.

2.2.2.3 Representative values of variable actions6)

(1) The main representative value is the characteristic value Qk.
(2) Other representative values are related to the characteristic value Qk by means of a factor Òi.
These values are defined as:

(3) Supplementary representative values are used for fatigue verification and dynamic analysis.
(4) The factors Ò0, Ò1 and Ò2 are specified: 

• in ENV 1991 Eurocode 1 or other relevant loading standards, or
• by the client, or the designer in consultation with the client, provided that the minimum provisions 
specified in the relevant loading standards or by the competent authority are observed.

5) Fuller definitions of the classification of actions will be found in ENV 1991 Eurocode 1.
6) Fuller definitions of representative values will be found in ENV 1991 Eurocode 1.

w combination value: Ò0Qk (see 2.3.2.2)
w frequent value: Ò1Qk (see 2.3.4)
w quasi-permanent value: Ò2Qk (see 2.3.4)
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2.2.2.4 Design values of actions

(1) The design value Fd of an action is expressed in general terms as: 

where ¾F is the partial safety factor for the action considered — taking account of, for example, the 
possibility of unfavourable deviations of the actions, the possibility of inaccurate modelling of the actions, 
uncertainties in the assessment of effects of actions and uncertainties in the assessment of the limit state 
considered.
(2) Specific examples of the use of ¾F are: 

(3) The upper and lower design values of permanent actions are expressed as follows: 
• where only a single characteristic value Gk is used [see 2.2.2.2(2)] then: 

• where upper and lower characteristic values of permanent actions are used [see 2.2.2.2(2)] then: 

2.2.2.5 Design values of the effects of actions

(1) The effects of actions (E) are responses (for example, internal forces and moments, stresses, strains) of 
the structure to the actions. Design values of the effects of actions (Ed) are determined from the design 
values of the actions, geometrical data and material properties when relevant: 

2.2.3 Material properties

2.2.3.1 Characteristic values

(1) A material property is represented by a characteristic value Xk which in general corresponds to a fractile 
in the assumed statistical distribution of the particular property of the material, specified by relevant 
standards and tested under specified conditions.
(2) In certain cases a nominal value is used as the characteristic value.
(3) Material properties for steel structures are generally represented by nominal values used as 
characteristic values.
(4) A material property may have two characteristic values, the upper value and the lower value. In most 
cases only the lower value need be considered. However, higher values of the yield strength, for example, 
should be considered in special cases where overstrength effects may produce a reduction in safety.

2.2.3.2 Design values

(1) The design value Xd of a material property is generally defined as: 
Xd = Xk/¾M

where ¾M is the partial safety factor for the material property.
(2) For steel structures, the design resistance Rd is generally determined directly from the characteristic 
values of the material properties and geometrical data: 

Fd = ¾FFk (2.1)

Gd = ¾GGk

Qd = ¾QQk or ¾QÒiQk

Ad = ¾AAk (if Ad is not directly specified)

Gd,sup = ¾G,supGk

Gd,inf = ¾G,infGk

Gd,sup = ¾G,supGk,sup

Gd,inf = ¾G,infGk,inf

where Gk,inf is the lower characteristic value of the permanent action
Gk,sup is the upper characteristic value of the permanent action
¾G,inf is the lower value of the partial safety factor for the permanent action
¾G,sup is the upper value of the partial safety factor for the permanent action

Ed = E(Fd, ad ....) (2.2)
where ad is defined in 2.2.4.

Rd = R (Xk, ak, ...)/¾M (2.3)
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