
 

 

 

 

 

 
 

 
 

 

TITLE 1. DESIGN BASES  

CHAPTER II. GENERAL PRINCIPLES AND 
LIMIT STATE DESIGN 

Section 6. Safety criteria 

6.1. Principles 

The safety of a structure when confronted with a risk may be expressed in terms 
of the probability of failure, characterised by a reliability index value.  

This Code ensures the required reliability by adopting the limit state design 
method (subsection 8.1). This method allows the random nature of the stress variables 
and structural response included in the design to be considered in a simple way. The 
design value of a variable is obtained from its main representative value, and is 
evaluated using the relevant partial safety factor.  

The partial factors for actions and resistance do not consider the influence of 
possible human error. Such errors must be avoided through adequate quality control 
mechanisms, which must cover all activities relating to the design, construction, use 
and maintenance of a structure. 

6.2. Execution classes 

The design shall include a classification of all the structure's members, according 
to its execution. This is necessary to ensure the safety level that has been determined. 
A work, or part thereof, may include members from different classes. It is necessary to 
categorise the members so as to make it easier to describe the requirements and 
evaluate execution and monitoring.  

6.2.1. Risk level 

The risk level of a site defines the consequences that may arise from structural 
failure during construction or service (public buildings, private dwellings, strategic sites, 
flyovers on major roads, car park shelters, etc.) 
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The risk level is defined according to the following criteria: 

-	 level CC 3: members the failure of which would compromise the safety of 
people, as is the case for a public building, or could cause 
substantial financial losses; 

-	 level CC 2: members the failure of which would compromise the safety of 
people but not of the general public, or could cause appreciable 
financial losses; 

- level CC 1:	 members that are not covered by the preceding levels.  

A structure may contain parts and members that have different risk levels.  

6.2.2. Conditions for execution and use 

The conditions for execution and use categorise the inherent risks for the type of 
construction and actions that may take place on the structure. 

It may generally be accepted that the complexity of construction or the use of 
special technology and procedures may entail a heightened risk, as does the existence 
of unfavourable dynamic forces and climate conditions (on-site welding against bolted 
joints, rails for bridge cranes against rail supports, low temperatures against interior 
members, etc.).  

The conditions for execution and use may be defined in accordance with Table 
6.2.3, based on the use and execution categories defined below.  

6.2.2.1 Use categories 

The use category depends on the risk associated with the service for which the 
structure is designed:  

-	 SC1: structures and components designed for quasi static actions only 
(buildings); structures with joints designed for moderate seismic action 
that do not require ductility; rails and supports with low fatigue loads 
below the damage threshold for more vulnerable details; 

-	 SC2: structures and components designed for fatigue actions (road and 
railway bridges, cranes and rails generally); structures susceptible to 
vibrations induced by wind, crowd or rotating machinery; structures 
with joints requiring ductility as an earthquake resistance design 
requirement. 

6.2.2.2 Execution categories 

The execution category depends on the manufacture and assembly of the 
structure: 

-	 PC1: non welded components manufactured from any steel grade products; 
welded components manufactured from steel grade products bellow 
S355 and made in a workshop; 

-	 PC2: components essential for structural integrity that are assembled by 
welding on construction site; components receiving thermic treatment 

TITLE 1 	 page 2 



 

 

 

 

 

 

 

 

 

 
 

 

 
 

  

 

 
  

during manufacturing; components of CHS lattice girders requiring end 
profile cuts. 

6.2.3. Definition of the execution class 

The execution class is defined on the basis of the criteria above relating to risk 
levels and the category of execution and use conditions, in accordance with the 
following table:  

Table 6.2.3. Definition of the execution class. 

Risk level CC1 CC2 CC3 

Use category  SC1 SC2 SC1 SC2 SC1 SC2 

Execution 
category 

PC1 1 2 2 3 3 3 

PC2 2 2 2 3 3 4 

In special cases, and with the consent of the Owner, it may be worth imposing a 
higher execution class for certain special components. The classification above does 
not preclude additional requirements that may be explicitly stated in the Special 
Technical Specifications.  

6.3. Structural check through design procedures  

A structural check through design procedures is one of the possible ways to 
ensure the safety of a structure, and it is the system proposed by this Code.  

6.4. Structural check through testing  

In cases where the rules contained in this Code are insufficient, or where test 
results may lead to a significant saving for a structure, it is also possible for the 
Designer to perform the structural check by means of testing, whilst adhering to all the 
other criteria in this Code.  

The minimum requirements to be satisfied by tests relating to planning, execution 
and evaluation will be set out in the following subsections. 

Owing to the great diversity of circumstances that may arise during the design of 
a test-based structure, it is worth ensuring that, in the absence of any applicable 
legislation, all parties agree to the trial and particularly the testing procedures in 
advance. 

The experimental test planning shall be based on a design model that identifies 
most, if not all, of the variables that will determine the structure’s performance so that 
the general trend of the tests may be foreseen. 

In the event that the way in which the structure collapses or the performance 
under loading cannot be described by means of an approximate calculation, or even if 
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there is reasonable doubt as to its validity, it is recommended that pilot tests be 
conducted. 

6.4.1. Test plan 

A test plan must be drawn up before the tests are conducted.  

Such a plan shall state the objective of the tests, the operation instructions, the 
design of the test models, any other auxiliary members and the criteria to be used for 
evaluating the results. 

Among other things, the test plan shall discuss the following: 

– 	 the scope of the tests (their parameters and validity range);  
– 	a description of member properties that may affect the structure’s 

performance (geometry, material properties, tolerances or assembly 
procedures); 

– 	 a complete description of the models to be tested;  
– 	 the number of test models to be established, taking account of the statistical 

significance criteria and the criteria for evaluating the results; 
– 	 a definition of the actions, sequencing and speed of application of loads, etc.; 
– 	 environmental conditions;  
– 	 anticipated performance; criterion for finalising the tests; 
– 	 availability of testing equipment and supplementary apparatus; 
– 	 a description of the instruments, test monitoring method and how the results 

are to be recorded; 
– 	 the tolerances and margins of error anticipated for the measurement devices. 

There must then be a pre-test check that covers both the manufacture of the 
models and their assembly. 

6.4.2. Execution of tests 

Tests must be conducted by specialised organizations with experienced staff in 
this area. 

The laboratory in which the tests are conducted must be suitably equipped and 
be organised in a way that ensures all tests are conducted and documented carefully.  

6.4.3. Evaluation of tests 

The random nature of all the data must be taken into account when evaluating 
the tests. The reliability of the results shall be established according to statistical 
methods that are adequately contrasted. 

6.4.4. Documentation 

Each batch of tests shall be documented in the form of a test report, which shall 
include, in addition to the test plan described in subsection 6.4.1, a description of the 
tests, the events that took place, the participants, including their responsibilities, the 
results and an evaluation of the results. 
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Section 7. Design situations 

The design situations to be considered are as follows:  

– 	persistent situations that correspond to the structure’s normal usage 
conditions; 

– 	 temporary situations, such as those that occur during construction of or 
repairs to the structure; 

– 	 accidental situations that correspond to exceptional conditions that may apply 
to the structure.  

Section 8. Design bases 

8.1. Limit state design 

8.1.1. Limit states 

Limit states are defined as situations beyond which the structure may be 
considered not to fulfil any one of the functions for which it has been designed. 

Limit states are usually classified as:  

– 	 ultimate limit states; 
– 	 serviceability limit states.  

It shall be checked that the structure does not exceed any of the limit states 
defined above in any of the design situations listed in Section 7, considering the action 
design values, material properties and geometric data. 

The verification procedure for a given limit state consists of working out the effect 
of the actions applied to the structure or part thereof on the one hand, and the 
structure’s response to the limit situation being studied on the other. The limit state 
shall be ensured if it is found, with an acceptable level of reliability, that the structure’s 
response is not less than the effect of the actions applied to it.  

In order to determine the effect of the actions, the combined design actions must 
be taken into consideration in accordance with the criteria given in Chapter III, as well 
as the geometric data defined in Section 16, and a structural analysis must be carried 
out in accordance with the criteria given in Chapter V.  

In order to determine the structural response, the separate criteria defined in 
Titles 4 and 5 of this Code must be considered, bearing in mind the design values for 
material properties and geometric data, in accordance with Chapter IV.  

Actions that have an effect on the structures shall be defined according to the 
codes, regulations, basic standards, etc. relating to actions. This Code generally sets 
out rules for defining the action design values and combinations thereof, given that 
such rules are essential for the use of action design values, unless otherwise stipulated 
by the relevant action regulations. 

8.1.2. Ultimate limit states 

“Ultimate limit states” covers all limit states that result in failure of the structure or 
part thereof through collapse or fracture.  
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The following must be regarded as causing ultimate limit states: 

– 	 loss of equilibrium of the structure or part thereof, considered as a rigid solid; 
– 	 failure of the structure, or part thereof, or any of the structural members that 

make up the structure, due to loss of stability; 
– 	 failure of the structure or sections of the structural members that make up the 

structure, due to exceeding the resistance; 
– 	 failure of joints due to exceeding the resistance;  
– failure due to progressive deterioration under the influence of repeated loads. 

When checking the ultimate limit states for collapse or fracture of a section or 
structural member, the following condition must be satisfied: 

Rd ≥ Ed 

where: 

Rd design value of the structure’s response; 

Ed design value of the effect of actions.  

In order to evaluate the equilibrium limit state (Section 33), the following condition 
must be satisfied: 

Ed.stab ≥ Ed.destab 

where: 


Ed.stab design value of the effect of stabilising actions; 


Ed.destab design value of the effect of destabilising actions;  


8.1.3. Serviceability limit states 

“Serviceability limit states” covers all situations where the structure does not fulfil 
the functionality, comfort, durability or appearance requirements. 

When checking the serviceability limit states, the following condition must be 
satisfied: 

Cd ≥ Ed 

where: 

Cd permissible limit value for the limit state being checked (deformations, 
vibrations, etc.); 

Ed design value of the effect of actions (stress, vibration level, etc.). 

8.2. Durability-orientated design bases  

Before starting the design, the type of environment that defines the corrosion to 
which each structural member will be subjected must be identified. 
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In order to achieve adequate durability, the design must establish a strategy, 
depending on the environment, in accordance with the criteria in Chapter VII(79), 
entitled Protective treatment, and Title 8, entitled Maintenance, of this Code.  

8.2.1. Definition of the type of environment 

The type of environment to which a structural member is subjected will be defined 
by the set of physical and chemical conditions to which it is exposed and which may 
lead to its deterioration as a consequence of different effects which differ from those of 
loads and stresses that are taken into account in the structural analysis. 

The type of environment will be defined for one of the corrosion exposure classes 
in subsection 8.2.2. 

Where a structure contains elements subjected to different types of environment, 
the Designer shall define groups with the structural members that have similar 
exposure conditions. Members of the same type (e.g. pillars, roof beams, base plates, 
etc.) shall therefore be grouped together wherever possible, and it shall also be 
ensured that the criteria followed are consistent with the actual aspects of the 
execution phase. 

The class that defines the environmental aggressiveness to which the members 
are subjected is to be identified for each group. 

8.2.2. Exposure classes related to steel corrosion 

For the purposes of this Code, “exposure classes” shall mean those that relate 
solely to processes associated with steel corrosion.  

A distinction is made between structures or structural members that are exposed 
to atmospheric corrosion (Table 8.2.2.a) and those that are submerged in water or 
buried in the ground (Table 8.2.2.b). In the case of mechanical processes (wind erosion 
caused by sand, or abrasion caused by the action of waves or solids transported by 
water), biological processes (action of living organisms), thermal processes 
(temperatures greater than 60ºC) or particularly corrosive chemicals (for certain special 
industrial installations, such as paper plants, ink factories and oil refineries), the effect 
of which is to aggravate any corrosion significantly, these factors must be taken into 
account in order to improve protection for the structure. 

The danger of condensation must be taken into account, since it may form in the 
coldest areas of structures inside buildings, enclosed spaces and hollow members 
which are not confirmed to be airtight (where discontinuous welding or non-airtight 
bolted joints are used), or in special installations (such as pumping stations or water
cooling circuits). The formation of condensation always aggravates corrosion. 

In the case of road bridges or pedestrian walkways, special attention must be 
paid to whether there is a risk of corrosion from using de-icing agents (road salt). This 
may result in corrosion on bridge or walkways decks on which de-icing agents are 
used, and in the bottom sections of piles in flyovers or even the bottom surface of the 
decks in flyovers, owing to the saline aerosols produced. For this reason, areas where 
there are more than five instances of snowfall per annum or where the mean value of 
the minimum temperature in winter is less than 0ºC shall be considered as exposure 
class C5-I. 
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Table 8.2.2.a. Exposure classes associated with atmospheric corrosion 

Name 
Exposure 

class 
(corrosivity) 

Loss of mass per surface unit/loss of thickness (after the 
first year of exposure) 

Examples of typical environments in a 
temperate climate 

Steel with low carbon 
content 

Zinc Exterior Interior 

Loss of mass 
g/m2 

Loss of 
thickness 
μm 

Loss of mass 
g/m2 

Loss of 
thickness 
μm 

C l very low ≤ 10 ≤ 1.3 ≤ 0.7 ≤ 0.1 --- Heated buildings with 
clean atmosphere, e.g. 
offices, shops, schools, 
hotels. 

C2 low > 10 and up to 
200 

> 1.3 and up to 
25 

> 0.7 and up to 
5 

> 0.1 and up to 
0.7 

Atmospheres 
with low levels of 
contamination 
Mainly rural 
areas. 

Unheated buildings 
where condensation 
may occur, e.g. 
warehouses, sports 
centres. 

C3 average > 200 and up 
to 400 

> 25 and up to 
50 

> 5 and up to 
15 

> 0.7 and up to 
2.1 

Urban and 
industrial 
atmospheres with 
moderate sulphur 
dioxide 
contamination. 
Coastal areas 
with low salinity. 

Manufacturing sites 
with high humidity and 
some air 
contamination, e.g. 
food processing plants, 
launderettes, 
breweries, dairies. 
Inside box girder 
bridges. 

C4 high > 400 and up 
to 650 

> 50 and up to 
80 

> 15 and up to 
30 

> 2.1 and up to 
4.2 

Industrial area 
and coastal areas 
with moderate 
salinity. 

Chemical plants, 
swimming pools, 
coastal vessels and 
shipyards. 

C5-I very high 
(industrial) 

> 650 and up 
to 1500 

> 80 and up to 
200 

> 30 and up to 
60 

> 4.2 and up to 
8.4 

Industrial areas 
with high 
humidity and 
corrosive 
atmosphere. 

Buildings or areas with 
almost permanent 
condensation and high 
contamination levels. 

C5-M very high 
(marine) 

> 650 and up 
to 1500 

> 80 and up to 
200 

> 30 and up to 
60 

> 4.2 and up to 
8.4 

Coastal and 
maritime areas 
with high 
salinity. 

Buildings or areas with 
almost permanent 
condensation and high 
contamination levels. 

Table 8.2.2b. Exposure classes associated with water and soil 

Name Exposure class Examples 

Im1 

Im2 

Im3 

Fresh water 

Seawater or salty water 

Soil 

Riverside installations, hydroelectric plants. 

Structures in port areas in contact with seawater; 
off-shore structures. 

Buried tanks, steel piles, steel pipes. 
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CHAPTER III. ACTIONS 


Section 9. Classification of actions 

The actions to be considered when designing a structure or structural member 
may be classified according to the following criteria:  

-	 classification according to their nature;  
-	 classification according to variation over time; 
-	 classification according to variation over space.  

9.1. Classification of actions according to their nature  

Actions may be classified according to nature in the following groups: 

-	 direct action: actions applied directly to the structure. This group includes 
the dead weight of the structure, other dead loads, overloads, etc.; 

-	 indirect action: imposed deformation or acceleration that may cause 
stresses. This group includes effects due to temperature, settling of 
foundations, imposed displacement, earthquakes, etc. 

9.2. Classification of actions according to variation over time  

Actions may be classified according to variation over time in the following groups: 

-	 permanent action (G): actions that take place at all times and have a 
constant magnitude and position. This group includes the dead weight of the 
structure, flooring and pavements, auxiliary elements, fixed installations, 
etc.; 

-	 permanent actions of inconstant value (G*): actions that take place at all 
times but whose magnitude is not constant and varies monotonously, such 
as diferred movements in foundations; 

-	 variable actions (Q): actions whose value frequently varies over time and in 
a non-monotonous way. This group includes service overloads, environment 
actions, actions due to construction processes, etc.; 
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-	 accidental actions (A): actions with a low probability of incidence throughout 
the design working life of the structure but which are of significant 
magnitude. This group includes actions due to impact, explosions, etc. 
Earthquakes may be considered to be of this type.  

Fire action is regarded as an accidental design situation and is analysed in 
Chapter XII of and Annex 8 to this Code.  

9.3. Classification of actions according to variation over space  

Actions may be classified according to their variation over space in the following 
groups: 

-	 fixed action: actions that always take place in the same position. This group 
basically includes actions due to the dead weight of the structural and 
functional members;  

-	 free action: actions whose position may vary in the structure. This group 
includes service overloads, for example.  

Section 10. Characteristic values of actions  

10.1. General 

The characteristic value of an action is its reference value for design purposes. It 
may be determined by a mean value, a nominal value or, in cases where it is fixed by 
statistical criteria, a value corresponding to a given probability of not being exceeded 
during a reference period that takes the design working life of the structure and the 
duration of the action into account. 

10.2. Characteristic values of permanent actions  

For permanent actions in which significant dispersion can be expected, or in 
which there may be some variation during the structure's service period, such as 
ballast, pavement and flooring, the highest and lowest characteristic values are taken. 
A single value will suffice in other cases. 

In general, a single value calculated using the nominal dimensions and specific 
nominal weights is used as the characteristic value of the structure’s dead weight. For 
steel products, the following value is taken for specific weight: 

Steel: 78.5 kN/m3 

Section 11. Representative values of actions 

The representative value of an action is the value used to check its limit states. 

One action may have one or more representative values, depending on its type.  

The representative value of an action is its characteristic value Fk or this as 
affected by a simultaneity factor Ψi: 

ΨiFk 
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The characteristic values of actions shall be those given in the regulations on 
actions in force.  

Table 11.a. Simultaneity factors for service overloads in buildings 

USE OF THE MEMBER ψ0 ψ1 ψ2 

Residential and domestic areas 

Office areas 

Meeting areas 

Commercial areas 

Storage areas 

Traffic areas with vehicle weight ≤ 30 kN 

Traffic areas, 30 kN < vehicle weight ≤ 160 kN 

Inaccessible ceilings 

0.7 

0.7 

0.7 

0.7 

1.0 

0.7 

0.7 

0.0 

0.5 

0.5 

0.7 

0.7 

0.9 

0.7 

0.5 

0.0 

0.3 

0.3 

0.6 

0.6 

0.8 

0.6 

0.3 

0.0 

Table 11.b. Simultaneity factors for snow action 

ψ0 ψ1 ψ2 

Buildings located at an altitude of H > 1000 metres 
above sea level 

0.7 0.5 0.2 

Buildings located at an altitude of H ≤ 1000 metres 
above sea level 

0.5 0.2 0.0 

Table 11.c. Simultaneity factors for wind action 

ψ0 ψ1 ψ2 

0.6 0.2 0.0 

Table 11.d. Simultaneity factors for heat action 

ψ0 ψ1 ψ2 

0.6 0.5 0.0 

Section 12. Design values of actions 

The design value of an action is the value obtained as the product of the 
representative value (Section 11º) and a partial factor for the action: 

Fd = γf Ψi Fk 

where: 

Fd design values of the action F; 

γf partial factor for the action in question.  
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12.1. Ultimate limit states 

The values in Table 12.1 shall be adopted as partial factors for the actions in the 
ultimate limit state checks, provided that the corresponding specific legislation 
applicable to actions does not lay down other criteria, in which case the latter shall be 
adopted. 

Table 12.1. Partial factors for actions, for assessing ultimate limit states 

ACTION TYPE Persistent or temporary 
situations 

Accidental situations 

Favourable 
effect 

Unfavourable 
effect 

Favourable 
effect 

Unfavourable 
effect 

Permanent γG = 1.00 γG = 1.35 γG = 1.00 γG = 1.00 

Permanent with non
constant value 

γG* = 1.00 γG* = 1.50 γG* = 1.00 γG* = 1.00 

Variable γQ = 0.00 γQ = 1.50 γQ = 0.00 γQ = 1.00 

Accidental - - γA = 1.00 γA = 1.00 

For permanent actions, the obtaining of the favourable or unfavourable effect 
thereof shall be determined by weighing up all actions of the same origin with the same 
safety factor indicated in Table 12.1.a.  

Where the results of checking are very sensitive to variations in the magnitude of 
permanent action on some part of the structure, the favourable and unfavourable parts 
of that action shall be considered as individual actions. This shall particularly apply to 
the checking on the equilibrium limit state where a factor of γG = 0.9 shall be adopted 
for the favourable part, and a factor of γG = 1.1 shall be adopted for the unfavourable 
part, in the case of service situations, or a factor of γG = 0.95 shall be adopted for the 
favourable part, and a factor of γG = 1.05 shall be adopted for the unfavourable part, in 
the case of construction stage. 

12.2. Serviceability limit states  

The values in Table 12.2 shall be adopted as partial factors for the actions in the 
serviceability limit state checking, provided that the corresponding specific legislation 
applicable to actions does not lay down other criteria. 

Table 12.2. Partial factors for actions, for assessing serviceability limit states 

ACTION TYPE Favourable effect Unfavourable effect 

Permanent γG = 1.00 γG = 1.00 

Permanent with non-constant value  γG* = 1.00 γG* = 1.00 

Variable γQ = 0.00 γQ = 1.00 
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Section 13. Combination of actions 

13.1. General principles 

The possible combinations of actions shall be established for each of the 
situations studied. A combination of actions shall consist of a set of compatible actions 
which shall be considered as acting simultaneously for a specific check. 

Each combination will usually comprise permanent actions, one determinant 
variable action and one or more concomitant variable actions. Any of the variable 
actions may be the determinant action.  

13.2. Ultimate limit states 

The combinations of actions for the different design situations shall be defined 
according to the following expressions: 

In persistent or temporary situations: 

 γG, jGk, j  γG*, jG *k, j γQ,1Qk,1  γQ,iψ0,iQk,i
 
j1 j1 i1
 

In accidental situations: 

 γG, jGk, j  γG*, jG *k, j γAAk  γQ,1ψ1,1Qk,1  γQ,iψ2,iQk,i
 
j1 j1 i1
 

In earthquake situations: 

 γG, jGk, j  γG*, jG *k, j γAAk  γQ,1ψ1,1Qk,1  γQ,iψ2,iQk,i
 
j1 j1 i1
 

where: 


Gk,j characteristic value of permanent actions; 


G*
k,j characteristic value of permanent actions with a non-constant value;  


Qk,1 characteristic value of the determinant variable action; 


ψo,i Qk,i representative value of a combination of variable actions acting at the
 
same time as the determinant variable action; 

ψ1,1 Qk,1 frequent representative value of the determinant variable action; 

ψ2,i Qk,I quasi-permanent representative value of variable actions acting at the 
same time as the determinant variable action and the accidental action, or with an 
earthquake; 

Ak characteristic value of the accidental action; 

AE,k characteristic value of earthquake action. 
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In persistent or temporary situations where there is no obvious determinant action 
Qk,1, different possibilities will be assessed, considering different variable actions as the 
determinant action. 

Currently, the ultimate limit state of fatigue requires special checks that depend 
on the members to be designed (structural members, construction steel, joints, bolts, 
etc.) and on the construction details. The fatigue checking shall be conducted in 
accordance with Chapter XI of this Code.  

13.3. Serviceability limit states  

Only persistent and temporary design situations are considered for these limit 
states. In these cases, combinations of actions shall be defined according to the 
following expressions: 

Unlikely combination:  

*
 γG, jGk, j  γG*, jG k, j  γQ,1Qk,1  γQ,i0,iQk,i
 
j1 j1 i1 

Frequent combination:  

G, jGk , j G*, jG
* 

k , j Q,11,1Qk ,1 Q,i 2,iQk ,i
 
j1 j1 i1
 

Quasi-permanent combination: 

*
 γG, jGk, j  γG*, jG k, j  γQ,i2,iQk,i
 
j1 j1 i1 
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CHAPTER IV. MATERIALS AND GEOMETRY 


Section 14. 	 General 

The structural response must be determined and the effect of actions assessed 
using design values for the material properties and the structure’s geometric data. 

The design values necessary for checking fragile fractures and fatigue are given 
in subsection 32.3 and Chapter XI respectively.  

Section 15. 	 Characteristic and design values for material 
properties 

15.1. Characteristic values 

For the purposes of this Code, the nominal values given in Chapter VIII shall be 
used as the characteristic values for material properties. 

15.2. Design values 

The design values for material properties (Rd) are obtained by dividing the 
characteristic values (Rk) by a partial factor for resistance (γM): 

Rd = Rk / γM 

15.3. Partial factors for steel resistance 

The partial factor values for resistance in the ultimate limit states verification are 
given in Table 15.3. 
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Table 15.3. Partial resistance factors for ultimate limit states 

Resistance of cross-sections.  γM0= 1.05(1) 

Resistance of structural members 
to instability.  

γM1= 1.05(1), (2) 

Resistance of cross-sections in 
tension to fracture. 

γM2= 1.25 

Resistance of joints.  γM2= 1.25 

Slip resistance of pre-loaded bolts: 

- at ultimate limit state (category 
C joints) (see subsections 58.2 
and 58.8); 

- at serviceability limit state 
(category B joints) (see 
subsections 58.2 and 58.8).  

γM3= 1.25 

γM3= 1.10 

(1)	 In the design of building structures, a partial factor of γM0= γM1= 1.00 may be adopted wherever 
the following requirements are met at the same time:  

-	 “stricter” tolerances in accordance with Section 80; 

-	 additional guarantees for the steel in accordance with Section 84. It must be ensured 
that the yield strength of the steel used in the works shows a dispersion in 
accordance with the reduced partial factor, from an analysis based on structural 
reliability theory; 

-	 intensive monitoring of execution in accordance with Section 89.  
(2)	 In the design of steel bridges, a partial factor of γM1= 1.10 is adopted in all cases.  

The partial factors for resistance that apply for checking structural joints 
connecting hollow sections are given in Chapter XIV. 

The partial factors for resistance that apply for fatigue assessment are given in 
Chapter XI. 

Serviceability limit states will be checked using partial factors for resistance with 
values equal to unity. 

Section 16. Geometry 

16.1. Characteristic and design values 

The nominal values defined in the product standards or design documentation 
shall be adopted as the characteristic and design values for the geometric data: 

ak = ad = anom 
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In some cases, where geometric imprecision has a significant effect on the 
resistance of the structure, the following shall be taken as the design value for the 
geometric data: 

ad = anom + Δa 

where ∆a shall consider any unfavourable deviation to the nominal values, and shall be 
defined according to the tolerances established in the design. The value of ∆a may be 
either negative or positive. 

16.2. Imperfections 

Imperfections in manufacture and assembly, including residual stresses and 
geometric imperfections such as errors in verticality, straightness, flatness, alignment, 
and any eccentricities in the assembly of joints, shall be taken into account for checking 
instability. 

In this Code, the effects of such imperfections shall be taken into account by 
using some equivalent geometric imperfections, to be defined in accordance with 
Section 22. 
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