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Foreword

The construction sector is of strategic importance to the European Union (EU) as it delivers
the buildings and infrastructure needed by the rest of the economy and society. It
represents more than 10% of EU GDP and more than 50% of fixed capital formation. It is
the largest single economic activity and it is the biggest industrial employer in Europe. The
sector employs directly almost 20 million people. Construction is a key element not only
for the implementation of the Single Market, but also for other relevant EU Strategies, e.g.
Sustainability, Environment and Energy, since 40-45% of Europe’s energy consumption
stems from buildings with a further 5-10% being used in processing and transport of
construction products and components.

The publication of the Eurocodes, by the European Committee for Standardization (CEN)
in May 2007, marked a major milestone in the European standardization for construction,
since the EN Eurocodes are a set of European standards (Européenne Normes), which
provide common rules for the design of construction works to check their strength, stability
and fire resistance. The on-going implementation of Eurocodes in the Member States of
the European Union and of the European Free Trade Association (EFTA) does enhance the
functioning of the Internal Market for construction products and services by removing the
obstacles arising from different national practices.

The next goal of the European Union is to keep the Eurocodes as the most advanced
state-of-the-art codes for structural design in the world. In December 2012, the Directorate
General Internal Market, Industry, Entrepreneurship, and Small and Medium Enterprises
(DG GROW) issued the Mandate M/515 EN for a detailed work programme to develop the
second generation of structural Eurocodes, which includes amending the existing
Eurocodes and extending their scope.

Since March 2005, the Joint Research Centre of the European Commission (JRC) provides
scientific and technical support to DG GROW in the frame of Administrative Arrangements
on the Eurocodes. The mission initially devoted to the JRC included support to the national
implementation and harmonization of the Eurocodes, support to the training, international
promotion and further development of the Eurocodes. Since 2015, the scope of the JRC
contribution has been extended to support to policies and standards for sustainable
construction.

One of the tasks allocated to the JRC is the development and maintenance of a Database
with the Nationally Determined Parameters (NDPs Database) adopted in the countries of
EU and EFTA applying the EN Eurocodes. The NDPs Database acts as a platform of
notification to the European Commission by the Member States on the adopted values of
the NDPs and constitutes the basis for the analysis of the NDPs, contributing to the
definition of strategies tending to achieve further harmonization of the Eurocodes.

This JRC Technical Report aims at evaluating the reliability levels of design reached with
the NDP values recommended by CEN and with the current NDP values selected by Member
States. The obtained results for selected structural members serve as a basis to support
further work on the calibration of the CEN recommended values in the second generation
of the Eurocodes.

The editors and authors have sought to present useful and consistent information
in this report. However, users of information contained in this report must satisfy
themselves of its suitability for the purpose for which they intend to use it.

The report is available to download from the “Eurocodes: Building the future” website
(http://eurocodes.jrc.ec.europa.eu).

Ispra, July 2018
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Abstract

Reliability is defined in the Eurocodes as the “ability of a structure or a structural
member to fulfil the specified requirements, including the design working life, for
which it has been designed”. The reliability levels are expressed by reliability indices,
which are defined by probabilistic analysis considering the uncertainties in the actions and
material properties, and the uncertainties in the modelling of action effects and structural
resistance. The Eurocodes recommend reliability indices for three reliability classes
which are associated to the consequences of failure or malfunction of the structure.

The study is developed under Administrative Arrangements between DG GROW and the
JRC. The analysis of the reliability levels achieved with the Nationally Determined
Parameters (NDPs) chosen by the EU/EFTA Member States (MS) allows to cluster the
national choices related to the design of particular type of structures and to
compare their joint impact on the level of safety achieved.

The reliability analysis is performed for selected basic structural members, namely a
beam, a column, a slab, a tie and a wall, considering different materials, /j.e., concrete,
composite steel concrete, steel, timber and masonry. The imposed loads considered in the
analysis correspond to commonly used categories of loaded areas A to D in buildings, as
specified in EN 1991-1-1. Typical buildings whose prevailing type of area corresponds to
these categories of loaded areas are: residential buildings and houses (category A);
office buildings (category B); schools (category C1); churches, theatres, cinemas
(category C2); museums, exhibition centres (category C3); sports facilities (category
C4); concert halls, sports halls (category C5); retails shops (category D1);
department stores (category D2).

The reliability level of structural members in buildings designed according to the
Eurocodes was assessed for 20 EU and EFTA MS using the NDPs uploaded in the
European Commission NDPs Database by the end of 2017 by 16 EU MS and consulting the
National Annexes of four other EU and EFTA MS.

The main conclusions of the study are the following:

e the reliability of structural members which were designed according to the national
choice of the NDPs varies in a rather broad range. The reliability levels of the
structural members for most common categories of imposed loads match
the reliability indices recommended in EN 1990.

e in some cases the reliability levels according to the country choices of the
NDPs are below the CEN target values and therefore should be further analysed
and calibrated. Special attention should be given to country choices related
to composite members, for the categories of imposed loads C2 and C5, to steel
members for the category C5, and to timber structural members for the
categories C2, C4 and C5, especially for fundamental combination of actions defined
with the twin expressions (6.10a, 6.10b) of EN 1990.

e the reliability levels achieved using CEN recommended values should also be studied
further, in order to delineate eventual needs for calibration of the
recommended values, especially when expressions 6.10a & 6.10b of EN 1990 are
used for the fundamental combination of actions.

e the reliability levels of composite, steel and timber members designed according to
the lower bound of imposed loads recommended in EN 1991-1-1, are
commonly lower than the reliability levels recommended in EN 1990, when
expressions 6.10 & 6.10b, and expressions 6.10amod & 6.10b of EN 1990 are used
for the fundamental combination of actions. The rather broad interval of values
of imposed loads for categories A to D presently recommended in the Eurocodes,
should be further analysed by CEN and narrowed down.

The reliability indices calculated in the present study for the typical load ratio y = 0.4 vary
from 2.9 to 6.8, the former value was obtained by Latvia for the composite steel concrete



slab for category of use C2 and for the combination procedure b and the latter value was
obtained by the United Kingdom for the masonry wall for category of use C4 and for the
combination procedure a. It should be noted, that the reliability of whole structure is
normally higher than the one of a structural member. Thus, the presented results
show that a generally good level of structural reliability has been achieved with the
country choices of the NDPs.

Vi



1 Introduction

This report aims to present the reliability levels of structural members designed according
to the partial factor method given in the Eurocodes, using the Nationally Determined
Parameters (NDPs) uploaded in the European Commission Database by the Member States
(MS) of the European Union (EU) and of the European Free Trade Association (EFTA). The
Eurocodes Database for Nationally Determined Parameters, herein called the “NDPs
Database”, has restricted access to the interested Commission Services, CEN/TC 250
Coordination Group and its 10 Sub Committees, the interested National Authorities and the
National Standardization Bodies of the EU and EFTA Member States, and is administrated
by the Joint Research Centre (JRC). The report includes the description of the underlying
methodology to evaluate the reliability levels, the presentation of the used data, the
analysis of reliability levels for selected structural members, and the presentation of
conclusions and recommendations.

It should be noted, that the recommended by CEN values for the reliability index are
targeting primarily whole buildings, whose reliability is normally higher than the one of a
structural member.

The report also incorporates results achieved since 2015 [1] and uses a software package
previously developed in Mathcad 15.0 for the purpose of the reliability analyses [2]. The
software package uses the values of partial factors for actions and material properties, and
the values of reduction factors nationally adopted by the countries that were available in
the NDPs Database in the last quarter of 2017. The alternative fundamental combinations
of actions given in EN 1990 for the verification of the Ultimate Limit States (ULS) are taken
into account.

The reliability analysis is made for selected basic structural members, namely a beam, a
column, a slab, a tie, and a wall, considering different materials, i.e., reinforced concrete,
steel, composite steel concrete, timber and masonry.

The structural members were designed by the partial factor method, which is the basic
method for structural design in the Eurocodes, using the NDPs values available in the JRC
NDPs Database or given in the National Annexes of several CEN Member States. An
economic design of a structural member is considered assuming that the design value of
the effect of actions, Eq, is equal to the design value of the corresponding resistance, Ra.
The reliability level of the structural members is then verified by probabilistic methods.

The current report is organized as follows:

— Chapter 2 gives a procedure which was applied for analyses of reliability levels of
structural members.

— Chapter 3 provides information on the NDP values used in the reliability analysis,
focusing on the Recommended Values (RVs) in the Eurocodes and on the national
selection of the values of NDPs by the Member States.

— Chapter 4 presents the reliability indices B of selected structural members, addressing
the following conditions:

o for steel members, typical values of load ratios y (the ratio of the variable actions
to the total load) equal to 0.3 and 0.4 (see section 4.2) are considered;

o for reinforced concrete members, the analysis of sensitivity of the variation of
the concrete strength on the reliability indices is made (see section 4.3);

o for nine different structural members and five basic materials, the minimum and
maximum reliability indices for the NDPs Recommended Values and country
selected values are evaluated along an interval of typical possible values of the
load ratio y (see section 4.4). The reliability levels for a typical value of load
ratio y = 0.4 is calculated.

— Chapter 5 presents the reliability indices B taking into consideration the national
selection of the reduction factors yo needed for combinations of imposed loads.



— Chapter 6 provides diagrams illustrating reliability levels of selected structural members
designed according to the NDPs Recommended Values (RV) by CEN/TC 250, for the
complete range of the load ratio y, considering the upper and lower bounds of the
characteristic values of imposed values provided in EN 1991-1-1.

— Chapter 7 summarizes the results obtained, presents the concluding remarks of the
report and addresses the way ahead.

— Finally, Annex A presents, in percentage terms, the reliability indices obtained for a
typical load ratio value equal to 0.4 and Annex B shows the load ratios for which the
reliability indices achieved the minimum and the maximum values.



2 Methodology for reliability analyses

2.1 Design of structural members according to the partial factor
method

ULS (type STR) of internal failure or excessive deformation of the structure or structural
members, where the strength of construction materials of the structure governs, are
considered in the reliability analysis. For verifications of structural members, alternative
procedures for the fundamental combination of actions in permanent and transient design
situations are provided in Eurocode EN 1990 for basis of structural design, namely the
expression (6.10), the twin expressions (6.10a and 6.10b) or the modified twin expressions
where in the first expression (6.10a) only the permanent actions are applied, denoted here
as (6.10amod).

Considering one permanent action G and two variable actions Q and F, the load
combination given in EN 1990 by expression (6.10), denoted here as procedure a, for the
specification of the design value of action effect Eq is given as:

v6 Gk "+”vq Qk "+” yFwo,F Fk (EN 1990, exp. 6.10) (1)

where:

"+” implies “to be combined with”,

Gk, Qk and Fk are the characteristic values of actions G, Q and F,
vG, Yo and yr denote the partial factors of actions G, Q and F,
wo,Fis the combination factor for the action F.

An alternative procedure (denoted as procedure b for combination of actions is provided in
EN 1990 by the twin expressions (6.10a) and (6.10b), given as:

v Gk "+ 7 yowo,q Qk "+ vF wor Fk (EN 1990, exp. 6.10a) (2)
Eve Gk "+ yq Qk "+ " yryo,F Fk (EN 1990, exp. 6.10b) (3)
where:

the less favourable action effect from (2) and (3) should be considered,
yo,q is the combination factor for the variable load Q,
¢ is the reduction factor for the permanent load G.

In addition, in EN 1990, the NDP in A1.3.1(1), Table A1.2(B), allows to further modify the
alternative procedure b, twin expressions (6.10a, 6.10b), simplifying equation (2) by
considering permanent loads only in the first expression (6.10a). This alternative is
denoted here as procedure c, thus the load effect in the first expression (6.10a) is given
as:

YG Gk (6-10amod) (4)

and the less favourable action effect resulting from (3) and (4) is then considered.

If the leading action is a variable action F, then in equations (1) and (3) instead of reducing
the action F by the factor yo,r the load Q should be reduced by appropriate factor yo,q. a

To study the resulting load effects under various intensities of variable actions, the
characteristic values of actions Gk, Qx and Fx are related using the quantity y given as the
ratio of the variable actions Q«+Fr to the total load Gk+Q«k+Fk, and the ratio k of
accompanying action Fx to the main action Q« as:

v = (Qx+Fr)/(Gk+Qr+Fk), k = Fi/Q« (5)



The values of y may be commonly expected within a range from 0 to 0.6 for common
buildings, however sometimes they are approaching to 1, e.g. in case of snow loads on
light-weight steel roofs of industrial halls [3].

For a given design value of the load effect Eq4, the characteristic values of the individual
actions Gk, Qx, Fk can be expressed using variables y and k defined by equation (5). For
example the expression for Gk becomes:

Ed
O s @oolig +K(v 1o ©)
N CEYS )

The reliability elements &, y and vy indicated in brackets in relationship (6) are applied in
the same way (either used or not) as specified in equations (1), (2) and (3) for appropriate
combination rules and the leading action.

The analyses presented in chapters 4 and 6 consider only the presence of permanent and
imposed loads. In case that one imposed load is considered only then the load ratiok=0
and expression (6) becomes:

E
Gk = 4 (7)
(&) + —oetoX
1 _

This assumption has been introduced to make the comparison of the reliability levels
achieved by different EU and EFTA countries independent from their climatic conditions and
from the chosen approaches for definition of the climatic actions.

Chapter 5 presents the reliability levels obtained with the combination of two different
imposed loads in order to analyse the influence of the combination factor yo different from
the CEN recommended value.

2.2 Structural members and categories of imposed loads selected
in EN 1991-1-1

The reliability analysis is performed for selected basic structural members, namely a slab,
a beam, a tie, a column and a wall, considering different materials, as follows:

— reinforced concrete beam, column and slab;
— composite steel concrete slab;

— steel tie and column;

— timber beam and column;

— masonry wall.

Several categories of imposed loads A to H are given in EN 1991-1-1 from which in the
presented analysis are considered commonly used categories A to D described in Clause
6.3.1.1(1), Table 6.1.

Table 1 presents examples of buildings with prevailing areas of categories A to D. This
association gives the possibility to interpret the results of the reliability analyses of
structural members considering imposed loads corresponding to these areas, in the context
of typical categories of buildings.



Table 1 - Examples of buildings with prevailing areas of categories A to D

Category of | Example of buildings with prevailing areas of this category
use of area
A residential buildings and houses
B office buildings
c1 schools
Cc2 churches, theatres, cinemas
C3 museums, exhibition centres
Cc4 sports facilities
C5 concert halls, sports halls
D1 retails shops
D2 department stores

2.3 Probabilistic reliability analysis

EN 1990 allows a design or verification of structures based directly on the probabilistic
methods. In accordance with the principles of these methods the basic variables are
considered as random variables with appropriate probabilistic distributions. It is verified
whether a limit state of a structural member is exceeded with a probability lower than the
target value given as:

Pr = P(g(X) < 0) < pt (8)
where:

g(X) is the limit state function, for which the inequality g(X) < 0 indicates that the
limit state is exceeded,

Pr is the probability of failure and

pt is the target value of the probability of failure.

The condition (8) may be replaced by the inequality B > B¢, where B is the reliability index
and B: is the target reliability index.

EN 1990 recommends the target probability ps = 7.24 x 107> for the ULS corresponding to
the target reliability index Bt = 3.8 for a 50 years reference period and common types of
structures in the consequence class CC2. Following the expression (C.1) of EN 1990, the
reliability index B is related to the probability of failure Pr as

B = -04(P) (9)

where:
@ is the cumulative distribution function of the standardized Normal distribution.

The probabilistic reliability analysis is based on the limit state function g(X) corresponding
to the load effect given, for instance, by equation (1) and to the resistance R of a structural
member:

gX)=0rR-0:(G+Q+F (10)

where:



X is the vector of basic variables (random variables entering the right hand side of
this equation),

Or is the factor expressing the uncertainty of the resistance model,

Oe is the factor expressing the uncertainty of the action effect model.

An important step in reliability analysis is the specification of probabilistic models for the
basic variables. The limit state function, equation (10), has six basic variables that describe
the actions G, Q and F, the resistance R and the model uncertainties 6z and Ok.

The selection of probabilistic models used in the reliability analysis in this report is based
on the JCSS Probabilistic Model Code (PMC) [4], on other documents [5 to 14] and on
previous research of the Klokner Institute CTU. An overview of probabilistic models for
imposed loads for categories of areas A to D according to PMC [4] and other documents [5
to 14] is given in Table 2.

Table 3 provides the probabilistic models of basic variables which were used for
time-invariant reliability analyses of structural members. This table includes three
fundamental categories of basic variables (actions, material strengths and geometric data)
supplemented by model uncertainties for action effects and structural resistance.

The permanent actions are here described by Normal distributions (N). It is not considered
here that self-weight of structural members could have lower variability than other
permanent actions. Imposed loads of categories A to D in buildings as given in EN 1991-1-1
(two reference periods are given for imposed loads of categories A and B) are described
by Gumbel distribution (GUM) and the material strength by Lognormal distribution (LN).
For the purpose of comparative studies, the mean values px of all the variables X are related
to the characteristic values X« used in the design calculation by the expressions given in
Table 3.

The models applied are intended as "conventional models" in time invariant reliability
analysis of structural members using Turkstra's combination rule, as described in the PMC
[4], Holicky [3], and Markova & Holicky [15].

Further information on probabilistic analyses including probabilistic models can be found in
the PMC [4, 12, 13, 14, 16].



Table 2 - Survey of probabilistic models for imposed loads based on PMC [4] and selected documents [5, 6, 7, 8, 9]

Sustained load g

Intermittent load p

Category Ao Ug ov ou 1/%ren Up ou 1/%ren durat. Aioad Xk Mso/ Xk Vso | P(X<Xk)* Reference, note
JCss
( ) m?2 | kN/m? kN/m? kN/m? year kN/m? kN/m?2 year days m? kN/m?2 - - %
Residence 20 0.3 0.15 0.3 7 0.3 0.4 1 1-3 30 1.75 0.52 0.57 99.0 PMC [4]
Office 20 0.5 0.3 0.6 5 0.2 0.4 0.3 1-3 100 2.5 0.57 0.41 99.4 PMC [4]
School
100 0.6 0.15 0.4 10 0.5 1.4 0.3 1-5 100 2.5 0.54 0.52 98.6 PMC [4]
classroom
No data available,
Churches, partly based on
theatres, 1.4 otor = 0.5 0.02 3.5 1.10 0.08 95.8 the models
cinemas provided by
Melchers [7]
Museums, Gulvanessian and
exhibition 1.16 oot = 0.84 7.5 - - - - 100 4 0.61 0.37 99.1 Holicky [5] and
centres fib bulletin [8]
1)1.25 2.5 1.51 0.33 95.8 1) PMC [4
Sports - - - - ) Rt 0.5 100 | 4.75 ) PMC 4]
facilities 2)1.40 0.78 0.79 0.19 99.8 2) Choi [9]
1) 1.25 2.5 2.31 0.17 39.9 1) PMC [4]
Retail shops - - - - 0.02 0.5 100 6.25
2) 1.40 0.78 0.93 0.11 99.5 2) Choi [9]
1) PMC [4
1) 0.9 0.6 1) 1.6 1.56 0.73 94.3 ) [4]
2) [5] and [9
Department 2) 0.63 |owt = 0.95 2) - 0.60 0.35 99.7 ) [5] and [9]
100 1-5 0.4 1.1 1.0 1-14 100 4.5 3) Melchers [7]
stores 3) 0.75 |6t = 0.5 3) - 0.42 0.27 100
4)Jud t
4)0.6 |owe=0.75 4) - 0.55 | 0.43 99.7 )Judgmen

based on [1-3]

*  Estimated from a point-in-time distribution of the sustained component, i.e. 7-year maxima for category A.

**  According to [7].




Table 3 - Models of basic variables for time-invariant reliability analyses

Category of Name of basic | Symb. X Dimension Distribution Mean St. deviation
variables variables ux ox

Permanent Permanent* G kN/m?2 N Gk 0.1px

Imposed-area

Area A Imposed-5 years Q kN/m?2 GUM 0.2Q« 1.1pux
Imposed-50 years Q kN/m?2 GUM 0.5Q« 0.55ux

Area B Imposed-5 years Q kN/m?2 GUM 0.2Q« 1.1pux
Imposed-50 years Q kN/m?2 GUM 0.60Qk 0.35ux

Areas C1 Imposed-50 years Q kN/m?2 GUM 0.55Q« 0.5ux

Areas C2 Imposed-50 years Q kN/m?2 GUM 1.1Q« 0.1ux

Areas C3 Imposed-50 years Q kN/m?2 GUM 0.6Q« 0.4ux

Areas C4 Imposed-50 years Q kN/m?2 GUM 0.8Q« 0.2ux

Areas C5 Imposed-50 years Q kN/m?2 GUM 0.95Q« 0.15px

Areas D1 Imposed-50 years Q kN/m?2 GUM 0.55Q« 0.35ux

Areas D2 Imposed-50 years Q kN/m?2 GUM 0.7Q« 0.25ux

Material Steel yield fy MPa LN fy+2c 0.05ux -0. 08ux

strengths Concrete . MPa LN fut 26 0.05ux -0.15ux
Reinforcement fy MPa LN fy +20 0.05ux -0.07ux
Timber par. to gr. fe MPa LN fec+20 0.20ux -0.25ux
Solid masonry fe MPa LN fec+20 0.17ux -0.30ux

Geometry IPE profiles AW, I m2:3:4 N 0.99Xnom 0.01px -0.04 ux

steel sect. L-section, rods AW, I m2 34 N 1.02Xnom | 0.01px -0.02 px

Geometry Cross-section b, h m N bx, h 0.005-0.01

concrete Cover of reinforc. a m BETA ax 0.005-0.015

cross-sect.
Additional ecc. e m N 0 0.003-0.01

Model Load effect factor O - N 1 0.05-0.10

uncertainties™ Resistance factor Or - N 1-1.25 0.05-0.20

* For the self-weight the standard deviation is commonly in a range from 0.03 to 0.05. Permanent actions and
and self-weight are not distinguished here.
** Depend on uncertainty of loading, its effects, material properties and models for resistance.




3 National selection of the NDPs used in the reliability
analyses

The NDPs values used in the reliability analysis are the Recommended Values (RVs)
provided in the Eurocodes, herein called CEN Recommended Values, and the parameters
values adopted by the Member States. The alternative choices provided by CEN for the
combination of actions and the recommended values for the reduction and partial factors
are given in EN 1990, Annex 1, Clause A1.3.1 (1), Table A1.2(B).

As referred in section 2.1, the selection of the alternative expression (6.10) provided in
EN 1990 for the fundamental combination of actions is called here procedure a; when only
the twin expressions (6.10a) and (6.10b) are used, it is called procedure b; when in the
first one of the twin expressions only permanent actions are applied (here denoted as twin
expressions (6.10amod and 6.10b) then it is called procedure c; finally when there is the
national possibility of application of both procedures, a or b, i.e. when the national choice
comprises expression (6.10), but also expressions (6.10a, 6.10b), it is called procedure
a + b. Table 4 summarizes the possible procedures to be adopted by Member States for
the fundamental combination of actions.

Table 4 - Possible procedures for the fundamental combination of actions

Procedure EN 1990 expressions
a 6.10
b 6.10a & 6.10b
c 6.10amod & 6.10b
possibility of application of both procedures a + b 6.10, or 6.10a & 6.10b

The national selection of the fundamental combination of actions for the verification of
structural members with respect to the ULS of type STR including the reduction factor for
permanent load, &, and the partial factors for permanent and variable actions, ycand yo, is
illustrated in Table 5. The NDPs values shown in Table 5 have been extracted from the JRC
NDPs Database in 2017.

National Annexes were also examined to bridge information gaps related to NDP values
not uploaded to the Database. The NDP values obtained from the available National
Annexes are presented in Table 6.

In case where both alternatives are used (a + b), one alternative is commonly preferred
in a Member State (MS), which is highlighted in bold in Table 5 and Table 6. The
fundamental combination of actions favoured by the countries is identified in the second
column of those tables. Supplementary conditions may be given for its application that are
specified as notes in the table. For instance, procedure b can be used in Belgium and
Luxembourg, when the low variability of permanent actions is assured. In Hungary, the
procedure b can be used only when in addition of Ultimate Limit States also the
Serviceability Limit States (SLS) of structures are to be verified by calculation, while in
Slovakia the procedure b is only allowed for verification of existing structures. In some
countries, the information on the selection of the combination is not available (e.g. in
Poland). Countries that did not upload the NDPs for the combination of actions or imposed
loads are not included in the present report.



Table 5 - Fundamental combination of actions for verification of ULS and partial factors of actions

uploaded in the NDPs Database

EN 1990
Selected expressions - Partial Partial
. P Coefficient
Countries | combination (6.10a) E factor factor
- 1 .
of actions (6.10) & Y6 1Q
(6.10b)
CEN a, b, c X X 0.85 1.35 1.5
BEL a+b b ¢ X RV RV RV
BGR a X - RV RV
CYP a X - RV RV
CZE a+b X ) ¢ RV RV RV
DNK C x2 1 1.2/1 RV
FIN C x2 1 1.35/1.15 K | 1.5 Kn
FRA a X - RV RV
GBR a+b X X 0.925 RV RV
HRV a X - 1.1/1.35 RV
HUN a+b b ¢ X RV RV RV
IRL a+b b ¢ X RV RV RV
LUX a+b b ¢ X RV RV RV
LVA a+b X X RV RV RV
PRT a X - RV RV
SVN a X - RV RV
SWE b X 0.89 RV RV
1 preferred procedure of MS is highlighted in bold
2 procedure c is used, (6.10amod) & (6.10b)
BEL: Procedure b can be used only for permanent actions with low variability.
BGR: National Annex to EN 1990 was uploaded in the JRC NDPs Database.
CZE: Procedure b is recommended as favourable in the National Annex.
DNK:  The material partial factor ym in Denmark is multiplied by Ker and is equal to 1.2 for (6.10a) and to 1.0
for (6.10b).
FIN: NDPs are uploaded in the JRC Database, but information given in the National Annex was considered in
the analysis.
HRV: Differentiation of partial factors is given in the National Annex (1.1 for self-weight and 1.35 for other

permanent loads) while in the JRC database the partial factors are given as RV. The partial factor ys=1.1

was considered in the analysis.

HUN: Procedure b is allowed only when SLS are verified by calculation.
LUX: National Annex for EN 1990 was uploaded in the JRC NDPs Database. Procedure b can be used in case
of assurance of low variability of G.
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Table 6 - Fundamental combination of actions for verification of ULS and partial factors of actions
given in available National Annexes which were not uploaded in 2017 to the JRC Database.

Selected EN 1990 expressions .. Partial | Partial
. . . Coefficient
Countries | combination factor | factor
of actions (6.10) (6.10a) & 5 Y6 Ye
: (6.10b)
X X
CEN a, b, c 1.35 1.5 CEN
LTU a+b X X RV RV 1.3
NLD b X 0.89 RV RV
NOR b X 0.89 RV RV
SVK a X X - RV RV

SVK: Procedure b is allowed only for verification of existing structures.

The analysis of Table 5 and Table 6 shows that the procedure a was chosen by seven
countries among the 20 countries considered in the analysis, procedure b was chosen by
three, procedure a + b was chosen by eight and procedure ¢ was chosen by two countries.

With regard to the reduction factor ¢ for permanent load, 7 out of 13 countries accepted
the Recommended Value (RV) proposed by CEN, whereas the partial factor ye for
permanent actions was accepted by 17 countries, the partial factor yo for variable actions
by 18 countries among a total of 20 countries.

Table 7 presents the characteristic values of uniformly distributed imposed loads, gk,
selected by countries for the categories of loaded areas A to D in buildings. The NDP is
given in EN 1991-1-1, clause 6.3.1.2 (1). The ranges of imposed loads provided by CEN
are also shown in Table 7, where the values highlighted in bold are recommended to be
used. CEN recommended values for category A were fully accepted by 12 countries; for
category B, CEN recommended values were fully accepted by 10 countries; for categories
C1,C2,C3,C4and C5 by 13, 16, 15, 19 and 15 countries, respectively, and for categories
D1 and D2 by 13 and 18 countries, respectively. For each of the categories of loaded areas
C1, C3 and C4, one country selected a characteristic value out of the range of values
provided by CEN. In cases where a country has not selected a characteristic value of
imposed loads gk, since it has identified a range of permissible values or more than one
value (e.g. several subcategories could be applied), the CEN recommended value was
applied in the reliability calculations made in the current report.

Table 8 illustrates the values of partial factors selected by the countries for concrete,
reinforcement, steel, timber and for the type of masonry considered in the analysis. The
CEN recommended values of partial factors given in Eurocodes EN 1992 to EN 1996 are
also presented in Table 8.

When the information on the partial factors for materials is not available (represented by
NU in Table 8), the CEN recommended values (RVs) are used in the analysis. Slovakia has
no available information on partial factors for steel, Belgium, Lithuania, Luxembourg, and
Portugal have no information for timber, and Belgium, Luxembourg, Norway, Slovakia and
Slovenia has no information for masonry.
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Table 7 - Uniformly distributed imposed loads gk (in kN/m2) selected by countries, for categories
of use A to D, and the range proposed by CEN with recommended value in bold

Category of use!
Country

A B C1 C2 C3 C4 C5 D1 D2
CEN 1.5-2 2-3 2-3 3-4 3-5 .5-5 5-75(4-5|4-5
BEL RV RV RV RV RV RV RV 5 RV
BGR RV RV RV RV RV RV 7.5 RV RV
CYP RV RV RV RV RV RV RV 5 RV
CZE 1.5 2.5 RV RV RV RV RV 5 RV
DNK 1.5 2.5 2.5 RV RV RV RV RV RV
FIN RV 2.5 2.5 3 4 RV 6 RV RV
FRA 1.5 2.5 2.5 RV 4 RV RV 5 RV
GBR 1.5-2.5 2.5/RV 2-RV 3/RV 3-7.5 RV RV/7.5 RV 4
HRV 1.5/RV 2/RV RV RV RV RV RV 2 RV
HUN RV RV RV RV RV RV RV RV RV
IRL 1.5/RV RV RV RV RV RV RV RV RV
LTU 1.5 2 RV RV RV RV RV RV RV
LUX RV RV RV RV RV RV RV 5 RV
LVA RV 2.5 2.5 3 4 RV 6.0 RV RV
NLD 1.75 2.5 4 RV RV RV RV RV 4
NOR RV RV RV RV RV RV RV 5 RV
PRT RV RV RV RV RV RV 6.0 RV RV
SVK RV RV RV RV RV RV RV RV RV
SVN RV RV RV RV RV RV RV RV RV
SWE RV 2.5 2.5 2.5 3 4.0 RV RV RV

! Stairs and balconies are not considered.

BGR: The RV was adopted in the calculations for the category of use D1, although the uploaded value in JRC
Database by Bulgaria was the following: “the value for g« should be not less than 4.0".

GBR: National subcategories of use are not illustrated in the table; boundary values are shown, as for example,
1.5-2.5 for category A, or possible values are shown, as for example 2.5/RV for category B.

HRV: For the category of use A, the subcategory Al is valid for floors with satisfactory lateral distribution where
1.5 kN/m? is applied, and A2 for floors without lateral distribution where the imposed load 2 kN/m? is
given.

HUN: Other values within the ranges given in Table 6.2 of EN 1991-1-1 may be used subject to approval from
the client and the regulatory authorities.

IRL: National subcategories of use are not illustrated in the table, but possible values are shown. Other values
within the ranges given in Table 6.2 of EN 1991-1-1 may be used subject to approval from the client and
the regulatory authorities.

FIN: Information was obtained from available NAs, since Finland did not upload the JRC NDPs Database.

LUX: National Annexes were uploaded in the JRC NDPs Database.
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Table 8 - Partial factors for concrete, reinforcement, steel, timber and masonry selected by
countries and recommended values proposed by CEN

NDPs
EN1993-1-1 EN 1995 1-1
EN 1992 1-1 | EN 1992-1-1 6.1 (1) 2.4.1 (1) EN 1996 1-1
) 2.4.2.4 (1) | 2.4.2.4 (1) NOTE 2B A 2.4.3 (1) Class 2
Countries NOTE 2
- Tm
solid
Ye ¥s Ymo, 'YM11 Yf’ units of Category II,
timber b
any mortar®°¢
CEN 1.5 1.15 1.0 1.3 2.2
BEL RV RV RV NU?2 NU
BGR RV RV 1.05 RV RV
CYP RV RV RV RV RV
NU for class 2
CZE RV RV RV RV uploaded 2.5 for a
middle class
DNK 1.45 1.2 1.1; 1.2 1.35 1.7
FIN RV RV RV RV RV
FRA RV RV RV RV 28
Class = IL2
2.5 0r 2.7 or 3.0 for
GBR RV RV RV RV class of execution control
2A)
HRV RV RV RV RV 2.5
HUN RV RV RV RV RV
IRL RV RV RV RV RV
3.0
LT RV RV RV N
v u Class of execution B
LUX RV RV RV NU NU
2.7
LVA RV RV RV RV
Class of execution II
NLD RV RV RV RV 1.7
NOR RV RV 1.05 1.25 NU
2.5
PRT RV RV RV NU
(no class)
SVK RV RV NU RV NU
SVN RV RV RV RV NU
3.0
SWE RV RV RV RV .
Class of execution II

! The partial factor ymo is used for common resistance verifications of cross-sections (in the analysis of the steel
beam), ym: is used for cases of instability verifications (in the analysis of the steel column); the partial factors

for fatigue and joints verifications are not given in Table 3.5, as they are not applied in the calculations.
2 NU - Not uploaded yet

DNK:
FIN:

GRB:
LUX:
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Values selected for assumed conditions (e.g. normal inspection level, masonry units of category II)
Information was obtained from available NAs, since Finland did not upload the JRC NDPs Database
The used value for ym = 3.0
National Annexes were uploaded in the JRC NDPs Database




Table 9 illustrates the values of the combination factor yo recommended by CEN for
imposed loads on floors in buildings of categories A to D and the values selected by the

countries that have not accepted the recommended values, i.e., Denmark and the
Netherlands.

Table 9 - Combination factor yo for the categories of areas A to D of imposed loads recommended
by CEN and selected by Denmark and the Netherlands

Factor yo for CEN and DNK NLD

categories of most MS
imposed
loads

A 0.7 0.5 0.4

B 0.7 0.6 0.5

CltoC5 0.7 0.6 0.25

D1 and D2 0.7 0.6 0.4

The reliability analysis of a structural member considering the combination of two different
imposed loads, CEN recommended value for the combination factor yo and the national
selection of this factor by Denmark and the Netherlands, as presented in Table 9, is
illustrated in chapter 5.
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4 Reliability of structural members using the NDPs selected
by Member States

4.1 Introduction

This chapter presents the reliability levels of selected structural members designed
according to the nationally selected NDPs, considering uniformly distributed imposed loads
of categories A to D and specific load ratios.

Section 4.2 gives the reliability levels for a steel tie and a steel column for two common
load ratio (y) values between the characteristic value of the imposed load and the
characteristic value of the total load, namely, y = 0.3 and y = 0.4. The difference, in
relative terms (expressed in percentages), to the recommended value for the reliability
index B: is also shown.

In section 4.3, the reliability analysis is made for a reinforced concrete beam and column
with the objective of studying the influence (sensitivity) of the variability of concrete
compressive strength to the reliability levels. For that purpose, three different values of
the coefficient of variation, i.e., Ve equal to 0.05, 0.1 and 0.15, are considered to model
the uncertainty of concrete resistance, aiming to take into account a higher or a lower
quality of concrete production and execution on site. The analysis is made for the load ratio
x = 0.4. The relative ratio, in percentage terms, to the recommended value for the
reliability index B¢ is also shown.

Finally, section 4.4 presents the minimum and maximum values of reliability indices for
values of the load ratio ranging from a lower bound equal to 0, for which permanent loads
prevail, to an upper bound equal to 0.7, with significant contribution of imposed load. The
reliability indices for a typical load ratio value equal to 0.4 are also shown. Annex A presents
the same information as in tables in section 4.4, but in percentage terms measuring the
relative ratio to the recommended value for the reliability index B¢ (Table 28 to Table 36).
Annex B shows the load ratios for which the reliability indices achieve the minimum and
the maximum values (Table 37 to Table 45).

The reliability analysis was made for the following structural members: a concrete beam,
column and slab, a steel tie and column, a composite steel concrete slab, a timber beam
and column, and a masonry wall.

All the tables presented in chapter 4 contain the following common features and results:

— the reliability indices B¢ for structural members designed according to CEN
recommended values are highlighted in italic and bold.

— the alternative procedure adopted by the MS for the fundamental combination of actions
is shown in the last column of the tables. There are eight MS, which have the possibility
of application of both procedures, i.e., a + b. The procedure adopted in the calculations
is identified in jtalic underlined as follows: a + b or a + b. To begin with, the results are
presented for structural member designed according to CEN recommended values and
for the complete set of 20 countries using the respective choice of load combinations.
For CEN, and for the eight countries where the application of procedures a or procedure
b is allowed, the calculation is firstly made adopting procedure a, identified as a + b.
Below, in the same table, the reliability levels are calculated adopting procedure b,
identified as a + b, for CEN and for the eight countries where there is the possibility of
application of the two procedures.

— reliability levels are shaded in red in case they are lower than the indicative level, B¢, of
the Reliability Classes RC2 and RC3 given in EN 1990 and shaded in blue otherwise. In
both cases, the greater the difference to the target reliability levels, the stronger is the
colour of the shade covering the reliability levels. A common colour scale is used in the
complete set of tables of chapter 4. As previously stated in section 2.3, for a 50 years
reference period, the recommended value for the reliability index B: of the Reliability
Class RC2 is 3.8, i.e., for the categories of loaded areas A, B, C1, C2, C3, D1 and D2.
The recommended value for the reliability index Bt of Reliability Class RC3 is 4.3, i.e.,
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for the categories of loaded areas C4 and C5. The latter categories, C4 and C5, are
representative of buildings with prevailing areas used for sport activities or for public
gathering spaces, like for instance concert halls (see Table 1). In some cases, reliability
levels equal to 3.8 are shaded red since the results are below 3.8, but rounded do one
decimal place. Note that Denmark set up in its National Annex of EN 1990 a target
reliability index Bt = 4.3 for the class RC2 of structural members, and Bt = 4.7 for the
class RC3 for the reference period of 1 year, which was considered to correspond to
Bt = 3.3 for the class RC2, and Bt = 3.8 for the class RC3 for a reference period of 50
years.

4.2 Reliability levels of steel members for two typical load ratios

Table 10 to Table 13 present the results of the analysis of reliability levels of two steel
structural members, respectively, a steel tie and a steel column, considering uniformly
distributed imposed loads for building areas of categories A to D, designed according to
the nationally selected NDPs and for two load ratios, y = 0.3 and x = 0.4, between the
characteristic values of the imposed loads and the characteristic value of the total load.
These values correspond to typical load ratios for steel structures and the study aims to
analyse the influence of the variation of load ratios on the reliability levels of steel members
designed according to CEN Recommended Values and to the NDPs selected by MS.

In most cases, the reliability levels of a steel tie (Table 10 and Table 11), designed
according to the NDPs selected by MS, satisfy the reliability levels indicated in EN 1990.
Bulgaria, Cyprus, Denmark, France, Norway, Portugal, Slovakia and Slovenia achieved
reliability levels higher than the recommended for all categories of imposed loads.
However, the great majority of Member States that have the possibility to adopt the
procedure b for the combination of actions, i.e., expressions (6.10a and 6.10b), achieved
a reliability level lower than the recommended level of 4.3 for buildings of category C5
(concert halls, sports halls). For the same category C5, the reliability levels of a steel tie
designed according to CEN recommended values, are below the target p: with a maximum
relative difference up to 12% (see Table 11). The category A (residential buildings and
houses) also show a number of MS with reliability levels lower than the recommended,
mainly when procedure b is adopted. In this case, Lithuania achieved reliability levels lower
than the recommended for most categories of imposed loads, exception made for C4 and
D2. The lowest reliability level for a steel tie is also achieved by Lithuania for procedure b,
being 23% lower than the target reliability level. Note that Lithuania has chosen a partial
factor yo for the imposed load Q equal to 1.3 whereas nearly all countries have adopted
the RV, i.e., yo = 1.5. The reliability levels obtained for the load ratio y = 0.3 are slightly
higher than the reliability levels obtained for the load ratio y = 0.4, for almost all building
categories, except for C2 (churches, theatres, cinemas).

In the majority of cases, the reliability levels of a steel column (see Table 12 and Table
13), designed according to the selected NDPs by the MS, satisfy the reliability level
indicated in EN 1990. However, for buildings of category C5 (concert halls, sports halls),
when procedure b is chosen, reliability levels are always lower than the recommended. In
those conditions, a steel column designed according to CEN recommended values achieved
a reliability level lower than the recommended target level, showing a relative difference
of 12%, for the load ratio y = 0.4 (see Table 13). For the load ratio y = 0.3, the category
C2 (churches, theatres, cinemas) also has a large number of MS with reliability levels lower
than the recommended, when procedure b is chosen. Nevertheless, the global picture of
the results obtained for a steel column is slightly better than for a steel tie, with a large
number of MS achieving reliability levels higher than the recommended.

It should be noted that the dynamic character of the imposed loads C4, C5 is not considered
here.
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Table 10 - Reliability levels for the load ratios ¥y = 0.3 and yx = 0.4, considering uniform imposed loads for categories of use A to D - steel tie

ot A B c1 c2 c3 ca cs D1 D2 o
Buos  PBucos  PBr-oz  Bu-os  PBios  PBh-os  Bueos  Puoa  PBh-oz  Bieos  Puos  Bu-os  PBuos  Prosa  Bueoz  PBuos  Preos  Pu-os M
CEN 4.5 4.1 5.2 4.9 4.7 43 4.8 4.8 4.9 45 5.8 5.5 4.9 46 4.8 45 52 5.0 a+b
BEL 4.5 4.1 5.2 49 4.7 4.3 4.8 4.8 4.9 4.5 5.8 5.5 4.9 4.6 5.3 5.0 5.2 5.0 a+b
BGR 4.8 4.4 5.6 5.2 5.0 4.5 5.3 5.3 5.3 4.8 6.2 5.9 6.5 6.4 5.1 4.8 5.6 5.3 a
cYp 45 41 5.2 4.9 4.7 43 4.8 4.8 4.9 45 5.8 5.5 4.9 46 5.3 5.0 52 50 a
CZE 41 3.7 438 44 4.7 43 4.8 4.8 4.9 45 5.8 5.5 4.9 46 5.3 5.0 52 50 a+b
DNK 4.0 3.8 4.7 4.6 4.2 4.0 4.7 5.1 4.9 4.7 5.7 5.7 4.7 4.6 5.2 5.2 5.1 5.2 [¢
FIN 3.9 3.7 4.0 3.9 36 34 3.1 3.2 3.8 3.6 4.9 4.9 45 46 3.9 3.9 43 44 c
FRA 4.1 3.7 4.8 44 43 3.9 4.8 4.8 45 41 5.8 5.5 5.2 5.0 5.3 5.0 52 50 a
GBR 4.5 4.1 5.2 49 4.7 4.3 4.8 4.8 4.9 4.5 5.8 5.5 4.9 4.6 4.8 4.5 4.6 4.4 a+b
HRV 3.7 3.6 4.3 4.3 3.9 3.8 3.5 3.8 4.1 4.0 4.6 4.7 3.6 3.6 3.1 3.1 4.1 4.2 a
HUN 4.5 4.1 5.2 4.9 4.7 4.3 4.8 4.8 4.9 4.5 5.8 5.5 4.9 4.6 4.8 4.5 5.2 5.0 a+b
IRL 45 41 5.2 4.9 4.7 43 4.8 4.8 4.9 45 5.8 55 4.9 4.6 48 45 52 50 a+b
LTU 3.9 35 4.0 3.6 4.4 3.9 4.3 4.3 4.6 4.2 5.4 5.1 4.5 4.2 4.4 4.1 4.8 4.5 a+b
LUX 4.5 4.1 5.2 4.9 4.7 4.3 4.8 4.8 4.9 4.5 5.8 5.5 4.9 4.6 5.3 5.0 5.2 5.0 a+b
LVA 45 41 4.8 44 43 3.9 42 41 45 41 5.8 5.5 5.2 5.0 4.8 45 52 50 a+b
NLD 3.9 3.6 4.2 4.0 4.3 4.1 4.1 4.3 4.4 4.2 5.1 5.1 4.1 4.0 4.1 4.0 4.0 3.9 b
NOR 4.4 4.1 5.1 4.8 4.5 4.2 4.5 4.7 4.8 4.5 5.5 5.4 4.6 4.4 5.1 4.9 4.9 49 b
PRT 4.5 4.1 5.2 4.9 4.7 4.3 4.8 4.8 4.9 4.5 5.8 5.5 5.2 5.0 4.8 4.5 5.2 5.0 a
SVK 4.5 4.1 5.2 4.9 4.7 4.3 4.8 4.8 4.9 4.5 5.8 5.5 4.9 4.6 4.8 4.5 5.2 5.0 a
SVN 4.5 4.1 5.2 4.9 4.7 4.3 4.8 4.8 4.9 4.5 5.8 5.5 4.9 4.6 4.8 4.5 5.2 5.0 a
SWE 4.1 3.8 42 4.0 3.8 3.6 3.7 3.8 4.0 3.8 5.0 4.9 41 4.0 41 4.0 45 45 b
CEN 3.9 3.7 4.5 4.4 4.0 3.9 3.8 4.0 4.2 4.1 4.9 4.9 4.1 3.8 4.0 3.9 4.3 4.4 ath
BEL 3.9 3.7 4.5 4.4 4.0 3.9 3.8 4.0 4.2 4.1 4.9 49 4.1 3.8 4.5 4.5 4.3 4.4 a+h
CZE 3.6 33 4.0 3.9 4.0 3.9 3.8 4.0 4.2 4.1 4.9 49 4.1 3.8 4.5 4.5 4.3 4.4 a+h
GBR 4.2 3.9 4.9 4.7 4.4 41 43 45 46 43 53 5.2 4.4 4.2 43 42 42 41 ath
HUN 3.9 3.7 45 44 4.0 3.9 38 4.0 42 41 4.9 4.9 41 3.8 4.0 39 43 44 a+h
IRL 3.9 3.7 4.5 4.4 4.0 3.9 3.8 4.0 4.2 4.1 4.9 49 4.1 3.8 4.0 3.9 4.3 4.4 a+h
LTU 3.4 3.0 3.4 3.0 3.7 3.5 3.4 3.4 3.9 3.7 4.6 4.4 3.9 3.3 3.8 3.5 4.0 3.9 a+b
LUX 3.9 3.7 4.5 4.4 4.0 3.9 3.8 4.0 4.2 4.1 4.9 49 4.1 3.8 4.5 4.5 4.3 4.4 a+b
LVA 3.9 3.7 4.0 3.9 3.6 3.4 3.3 3.2 3.8 3.6 4.9 49 4.3 4.2 4.0 3.9 4.3 4.4 a+h
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Table 11 - Reliability levels (%) relative to CEN target for the load ratios y = 0.3 and y = 0.4, considering uniform imposed loads for categories of use Ato D -
steel tie

s\t A B c1 c2 c3 ca cs D1 D2 \orr]
Gena | Be | Bee | Ben | Bese | Bene | B | Be | Bmn | B | B | B | Bme | B | Bee | Bee | s | e | 202
CEN 19.5 8.7 37.6 29.1 22.9 12.1 25.7 27.5 29.7 19.6 34.5 28.5 13.7 6.5 25.3 17.4 35.7 30.6 a+b
BEL 19.5 8.7 37.6 29.1 22.9 12.1 25.7 275 29.7 19.6 345 285 13.7 6.5 38.4 311 35.7 306 a+b
BGR 27.4 14.7 47.2 36.5 30.8 18.2 38.2 39.5 38.5 26.4 44.3 36.8 51.5 48.0 35.2 25.3 46.3 394 a
CYP 19.5 8.7 37.6 29.1 22.9 12.1 25.7 27.5 29.7 19.6 34.5 28.5 13.7 6.5 38.4 31.1 35.7 30.6 a
CZE 9.0 2.0 25.4 16.5 22.9 12.1 25.7 275 29.7 19.6 345 285 13.7 6.5 38.4 311 35.7 306 a+b
DNK 22.2 14.8 42.0 37.9 27.6 20.3 43.5 54.8 49.8 433 50.4 50.2 22.5 21.5 58.4 56.2 55.2 56.2 [¢
FIN 2.8 -2.0 4.7 2.7 -4.9 -9.6 -18.1 -16.2 -0.8 -4.5 13.6 13.6 5.5 6.5 3.1 2.1 13.6 15.3 [¢
FRA 9.0 -2.0 25.4 16.5 12.6 1.8 25.7 27.5 18.4 8.2 34.5 285 209 15.1 38.4 311 357 306 a
GBR 19.5 8.7 376 29.1 229 12.1 25.7 27.5 29.7 19.6 34.5 285 13.7 6.5 253 17.4 21.8 153  a+b
HRV -1.6 -4.8 13.1 13.2 2.2 -0.9 -7.0 1.1 7.0 5.1 8.0 9.6 -16.5 -17.1 -18.9 -19.5 7.7 11.2 a
HUN 19.5 8.7 37.6 29.1 22.9 12.1 25.7 27.5 29.7 19.6 34.5 28.5 13.7 6.5 25.3 17.4 35.7 30.6 a+b
IRL 19.5 8.7 376 29.1 229 12.1 25.7 27.5 29.7 19.6 34.5 285 13.7 6.5 253 17.4 35.7 30.6 a+b
LTU 23 -8.9 5.0 -5.3 14.7 3.9 13.8 12.4 20.7 10.5 25.3 18.2 5.8 -3.2 17.0 8.4 25.6 19.6 a+b
LUX 19.5 8.7 37.6 29.1 22.9 12.1 25.7 27.5 29.7 19.6 34.5 28.5 13.7 6.5 38.4 31.1 35.7 30.6 a+b
LVA 19.5 8.7 25.4 16.5 12.6 1.8 9.4 6.6 18.4 8.2 34.5 28.5 20.9 15.1 25.3 17.4 35.7 30.6 a+b
NLD 1.7 -4.8 10.2 6.4 13.6 7.1 6.8 122 16.6 11.2 19.1 17.5 3.8 7.2 9.1 6.2 45 29 b
NOR 15.3 7.0 33.0 27.4 19.0 10.7 19.1 24.1 25.4 18.0 28.9 25.9 6.5 2.2 33.1 28.9 30.1 28.2 b
PRT 19.5 8.7 37.6 29.1 22.9 12.1 25.7 27.5 29.7 19.6 34.5 28.5 20.9 15.1 25.3 17.4 35.7 30.6 a
SVK 19.5 8.7 37.6 29.1 22.9 12.1 25.7 27.5 29.7 19.6 34.5 28.5 13.7 6.5 25.3 17.4 35.7 30.6 a
SVN 19.5 8.7 37.6 29.1 22.9 12.1 25.7 27.5 29.7 19.6 34.5 28.5 13.7 6.5 25.3 17.4 35.7 30.6 a
SWE 7.3 0.8 10.2 6.4 -0.2 -6.6 -1.9 13 4.3 -1.1 15.7 13.7 -3.8 -7.2 9.1 6.2 19.5 19.4 b
CEN 2.6 -2.1 18.0 16.4 6.4 1.7 -0.5 6.3 11.5 8.0 13.3 13.4 -4.5 -12.4 6.2 1.9 13.3 15.1 atb
BEL 2.6 2.1 18.0 16.4 6.4 17 0.5 6.3 115 8.0 133 13.4 45 -12.4 17.4 17.2 133 151  a+b
CZE -6.5 -14.0 5.5 2.5 6.4 1.7 -0.5 6.3 11.5 8.0 13.3 13.4 -4.5 -12.4 17.4 17.2 13.3 15.1 a+h
GBR 11.3 3.4 28.1 22.9 14.8 7.0 12.9 17.1 20.8 14.0 24.1 21.1 1.9 -2.7 14.4 9.8 10.1 7.0 a+b
HUN 2.6 -2.1 18.0 16.4 6.4 1.7 -0.5 6.3 115 8.0 13.3 13.4 -4.5 -12.4 6.2 1.9 133 15.1 a+b
IRL 2.6 -21 18.0 16.4 6.4 1.7 -0.5 6.3 11.5 8.0 13.3 13.4 -4.5 -12.4 6.2 1.9 13.3 15.1 a+h
LTU -11.6 -21.8 -10.1 -22.0 -2.6 -7.4 -10.9 -10.2 1.7 -2.0 6.2 2.0 -10.4 -23.2 -0.1 -8.1 4.3 2.9 a+h
LUX 2.6 -2.1 18.0 16.4 6.4 1.7 -0.5 6.3 115 8.0 13.3 13.4 -4.5 -12.4 17.4 17.2 133 15.1 a+b
LVA 2.6 -2.1 5.5 2.5 -4.2 -9.8 -14.3 -16.5 -0.1 -4.7 13.3 13.4 1.0 -2.8 6.2 1.9 133 15.1 a+b

*The target reliability indices adopted for Denmark were B+ = 3.3 for categories of use A, B, C1 to C3, D1 and D2 and B+ = 3.8 for categories of use C4 and C5
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Table 12 - Reliability levels for the load ratios y = 0.3 and y = 0.4, considering uniform imposed loads for categories of use A to D - steel column

wscat A B c1 c2 c3 ca s D1 D2 Vert]
Bu-os  Buoa PBros PBuos Byos  PBuos Puos  Buos Puos  Buos  Puos  Buos  PBuos  Bios  Buos  PBuoa  PBros  Puoa O™
CEN 4.6 4.4 5.0 4.9 4.7 4.5 4.4 4.4 4.8 4.7 5.2 5.2 4.5 4.4 4.6 45 48 4.9 a+b
BEL 4.6 4.4 5.0 4.9 47 4.5 4.4 4.4 4.8 47 5.2 5.2 45 4.4 5.0 5.0 48 49 a+b
BGR 4.8 4.6 5.3 5.2 4.9 4.7 4.7 4.8 5.1 4.9 5.5 5.5 5.6 5.7 4.9 4.8 5.1 5.1 a
cYp 46 4.4 5.0 4.9 47 4.5 4.4 4.4 4.8 47 5.2 5.2 45 4.4 5.0 5.0 48 49 a
CZE 43 4.0 4.6 45 47 4.5 4.4 4.4 4.8 47 5.2 5.2 45 4.4 5.0 5.0 48 49 a+b
DNK 4.2 4.1 4.6 4.6 4.3 4.2 4.3 4.6 4.8 4.8 5.2 5.3 4.4 4.4 4.9 5.1 4.8 5.0 c
FIN 4.1 4.0 4.0 4.1 3.8 3.7 3.3 33 3.9 3.9 4.6 4.7 4.3 4.4 4.0 4.0 4.2 4.4 c
FRA 43 4.0 4.6 45 4.4 4.1 4.4 44 4.5 43 5.2 5.2 47 47 5.0 5.0 48 49 a
GBR 4.6 4.4 5.0 4.9 4.7 4.5 4.4 4.4 4.8 4.7 5.2 5.2 4.5 4.4 4.6 4.5 4.4 4.4 a+b
HRV 3.9 3.9 4.3 4.4 4.0 4.0 3.5 3.8 4.1 4.2 4.4 4.6 3.6 3.6 33 3.4 4.0 4.3 a
HUN 46 4.4 5.0 4.9 47 4.5 4.4 44 4.8 47 5.2 5.2 45 4.4 4.6 45 48 49 a+b
IRL 46 4.4 5.0 4.9 47 4.5 4.4 44 4.8 47 5.2 5.2 45 4.4 4.6 45 48 49 a+b
LTU 4.1 3.8 4.0 3.8 4.4 4.2 4.1 4.0 4.6 4.4 4.9 4.9 4.3 4.1 4.4 4.2 4.5 4.5 a+b
LUX 4.6 4.4 5.0 4.9 4.7 4.5 4.4 4.4 4.8 4.7 5.2 5.2 4.5 4.4 5.0 5.0 4.8 4.9 a+b
LVA 46 4.4 46 4.5 4.4 4.1 4.0 3.9 4.5 43 5.2 5.2 47 47 4.6 45 48 49 a+b
NLD 4.0 3.9 4.2 4.2 4.4 4.3 3.9 4.0 4.4 4.4 4.7 4.8 4.0 4.0 4.1 4.2 4.0 4.0 b
NOR 4.5 4.3 4.8 4.9 4.6 4.4 4.2 4.4 4.7 4.6 5.0 5.1 4.3 4.3 4.8 4.9 4.7 4.8 b
PRT 46 4.4 5.0 4.9 47 4.5 44 44 4.8 47 5.2 5.2 47 47 4.6 45 48 49 a
SVK 46 4.4 5.0 4.9 47 4.5 44 44 4.8 47 5.2 5.2 45 4.4 4.6 45 48 49 a
SVN 4.6 4.4 5.0 4.9 4.7 4.5 4.4 4.4 4.8 4.7 5.2 5.2 4.5 4.4 4.6 4.5 4.8 4.9 a
SWE 4.2 4.1 4.2 42 4.0 3.8 3.7 3.8 4.1 4.0 46 47 4.0 4.0 4.1 42 44 45 b
CEN 4.1 4.0 4.4 4.5 4.2 4.1 3.7 3.9 4.3 4.3 4.6 4.7 4.0 3.8 4.1 4.0 4.2 4.4 a+b
BEL 4.1 4.0 4.4 4.5 4.2 4.1 3.7 3.9 4.3 4.3 4.6 4.7 4.0 3.8 4.4 4.5 4.2 4.4 a+b
CZE 3.8 3.6 4.1 4.1 4.2 4.1 3.7 3.9 4.3 4.3 4.6 4.7 4.0 3.8 4.4 4.5 4.2 4.4 a+b
GBR 43 4.2 47 47 4.4 43 4.0 42 4.6 45 4.9 5.0 42 4.1 43 43 41 41 ath
HUN 4.1 4.0 4.4 4.5 4.2 4.1 3.7 3.9 4.3 4.3 4.6 4.7 4.0 3.8 4.1 4.0 4.2 4.4 a+b
IRL 4.1 4.0 4.4 4.5 4.2 4.1 3.7 3.9 43 43 46 47 4.0 3.8 4.1 4.0 42 44 a+h
LTU 3.6 33 3.6 33 3.9 3.8 3.4 3.5 4.0 4.0 4.3 4.3 3.8 3.5 3.9 3.7 4.0 4.0 a+b
LUX 4.1 4.0 4.4 4.5 4.2 4.1 3.7 3.9 4.3 4.3 4.6 4.7 4.0 3.8 4.4 4.5 4.2 4.4 a+b
LVA 4.1 4.0 4.1 4.1 3.8 3.7 33 33 3.9 3.9 46 47 4.1 4.1 4.1 4.0 42 44 a+h
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Table 13 - Reliability levels (%) relative to CEN target for the load ratios y = 0.3 and y = 0.4, considering uniform imposed loads for categories of use Ato D -
steel column

s\t A B c1 c2 c3 ca cs D1 D2 \orr]
Buos  PBuos Pros  PBuoa Buos  Buoa Pros  Puos Puos  PBuoa  Buos  Buoa Pros Puos  Puos PBuoa Buos  Puoa M0
CEN 20.9 14.7 31.1 29.7 23.5 17.7 14.9 16.9 26.9 23.1 21.0 21.1 5.0 2.1 20.9 19.0 26.8 27.7 a+b
BEL 20.9 14.7 311 29.7 235 17.7 14.9 16.9 26.9 231 21.0 21.1 5.0 21 30.7 30.4 268 27.7  a+b
BGR 27.4 20.1 38.4 36.0 30.0 23.1 23.1 25.1 33.9 29.0 28.0 27.6 30.9 32.7 28.3 25.6 34.5 34.7 a
CYP 20.9 14.7 31.1 29.7 23.5 17.7 14.9 16.9 26.9 23.1 21.0 21.1 5.0 2.1 30.7 30.4 26.8 27.7 a
CZE 12.2 5.3 21.8 19.1 235 17.7 14.9 16.9 26.9 231 21.0 21.1 5.0 21 30.7 30.4 268 27.7  a+b
DNK 26.5 22.9 38.4 40.3 30.8 27.7 315 40.0 46.5 46.6 35.8 40.7 14.6 16.2 49.8 54.5 4522 517
FIN 7.2 53 6.0 7.5 0.8 -1.5 -14.4 -13.0 2.9 2.3 6.3 9.6 -0.7 2.1 4.3 6.4 10.7 15.5 [¢
FRA 12.2 5.3 21.8 19.1 15.1 8.6 14.9 16.9 18.0 132 21.0 211 9.9 8.4 30.7 30.4 26.8 277  a
GBR 209 14.7 31.1 29.7 235 17.7 14.9 16.9 26.9 23.1 21.0 211 5.0 21 20.9 19.0 16.7 155 a+b
HRV 3.5 2.8 12.4 16.3 6.6 6.1 -7.0 -1.2 9.0 10.6 2.3 6.5 -15.9 -15.2 -12.2 -11.2 6.5 12.2 a
HUN 20.9 14.7 31.1 29.7 23.5 17.7 14.9 16.9 26.9 23.1 21.0 21.1 5.0 2.1 20.9 19.0 26.8 27.7 a+b
IRL 209 14.7 31.1 29.7 235 17.7 14.9 16.9 26.9 23.1 21.0 211 5.0 21 20.9 19.0 26.8 27.7  a+b
LTU 6.8 -0.8 6.3 0.8 16.8 10.5 7.0 6.5 19.8 15.3 14.6 13.1 -0.4 -5.1 14.7 11.6 19.4 18.8 a+b
LUX 20.9 14.7 31.1 29.7 23.5 17.7 14.9 16.9 26.9 23.1 21.0 21.1 5.0 2.1 30.7 30.4 26.8 27.7 a+b
LVA 209 14.7 218 19.1 15.1 8.6 4.0 26 18.0 132 21.0 211 9.9 8.4 209 19.0 26.8 27.7  a+b
NLD 6.2 29 10.3 10.6 15.9 13.3 2.2 6.4 16.6 15.8 10.2 12.6 7.0 7.9 8.7 9.8 41 56 b
NOR 17.4 13.2 27.6 28.2 20.3 16.4 10.5 14.6 23.5 21.8 17.1 19.1 0.0 -1.1 26.7 28.6 22.7 25.7 b
PRT 20.9 14.7 31.1 29.7 23.5 17.7 14.9 16.9 26.9 23.1 21.0 21.1 9.9 8.4 20.9 19.0 26.8 27.7 a
SVK 20.9 14.7 311 29.7 235 17.7 14.9 16.9 26.9 23.1 21.0 21.1 5.0 21 209 19.0 268 277  a
SVN 20.9 14.7 31.1 29.7 23.5 17.7 14.9 16.9 26.9 23.1 21.0 21.1 5.0 2.1 20.9 19.0 26.8 27.7 a
SWE 10.8 7.8 10.3 10.6 4.6 1.2 -3.5 -1.0 6.9 5.2 7.8 9.7 -7.0 -7.9 8.7 9.8 15.0 18.7 b
CEN 7.0 5.2 16.2 18.9 10.0 8.4 -2.6 2.4 12.6 13.1 6.1 9.4 -7.5 -11.8 6.6 6.3 10.5 15.3 atb
BEL 7.0 5.2 16.2 18.9 10.0 8.4 2.6 2.4 12.6 13.1 6.1 9.4 75 -118 15.0 18.9 10.5 153  a+b
CZE -0.4 -5.3 6.6 7.3 10.0 8.4 -2.6 2.4 12.6 13.1 6.1 9.4 -7.5 -11.8 15.0 18.9 10.5 15.3 a+h
GBR 14.1 10.1 23.8 24.4 16.9 13.2 6.4 9.8 20.0 18.2 13.7 15.4 -3.1 -4.7 12.7 12.8 8.2 8.8 a+b
HUN 7.0 5.2 16.2 18.9 10.0 8.4 -2.6 2.4 12.6 13.1 6.1 9.4 -7.5 -11.8 6.6 6.3 10.5 15.3 a+b
IRL 7.0 5.2 16.2 18.9 10.0 8.4 -2.6 2.4 12.6 13.1 6.1 9.4 -7.5 -11.8 6.6 6.3 10.5 15.3 a+h
LTU -4.6 -12.1 -5.3 -13.0 2.6 0.5 -9.6 -8.9 4.9 4.4 1.1 0.7 -11.7 -19.7 1.9 -1.9 4.0 5.6 a+h
LUX 7.0 5.2 16.2 18.9 10.0 8.4 -2.6 2.4 12.6 13.1 6.1 9.4 -7.5 -11.8 15.0 18.9 10.5 15.3 a+b
LVA 7.0 5.2 6.6 7.3 1.3 -1.6 -11.9 -13.2 3.4 2.2 6.1 9.4 -3.8 -4.8 6.6 6.3 10.5 15.3 a+b

*The target reliability indices adopted for Denmark were B+ = 3.3 for categories of use A, B, C1 to C3, D1 and D2 and B+ = 3.8 for categories of use C4 and C5
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4.3 Influence of concrete strength on resistance

The influence of the selection of the probabilistic model of concrete compressive strength on
resulting reliability indices is analysed using the developed programs [2]. For the reliability
analyses of selected reinforced concrete members, the probabilistic model for concrete
compressive strength is based on the Eurocode EN 1992-1-1 and the Probabilistic Model Code
[4].

The selected concrete used in the reliability analyses is of Class C20/25 having the
characteristic value of compressive concrete strength f« = 20 MPa and the mean value
cm = 28 MPa, based on EN 1992-1-1.

A two parameter lognormal distribution is considered to model the compressive strength of
concrete and a common coefficient of variation of 0.10 is applied in reliability analyses. It
should be noted that the hypothesis of using a greater or a lower coefficient of variation for
the concrete compressive strength, has no significant impact on the resulting reliability of the
considered concrete members.

More significant influence on resulting reliability levels of concrete members has the model
uncertainty of resistance, which is expressed by the coefficient Ogr, with its mean and
coefficient of variation. In the reliability analyses made for concrete members, the coefficient
Or is considered to have a mean value por equal to 1.1 and a coefficient of variation Ver equal
0.10, which are values within the ranges presented in Table 3.

In case of a higher or a lower coefficient of variation is assumed, Ver = 0.15 or Ver = 0.05,
respectively, considering for example a higher or a lower quality of concrete production and
execution on site (see EN 1992-1-1, Annex A), the resulting reliability indices for a reinforced
concrete beam and column are exemplified in Table 14 to Table 17.

In the vast majority of cases, the reliability level of the reinforced concrete members satisfy
the recommended reliability levels indicated in EN 1990. The model uncertainty of resistance
has influence on the results of the analysis, since the higher is the coefficient of variation Vg,
the lower is the resulting reliability level for the reinforced concrete members.

For the reinforced concrete beam and higher value of the coefficient of variation Ver (0.15),
the recommended reliability level is not achieved only for the category of use C5 (Reliability
Class RC3), where 13 out of 20 countries do not fulfil the recommended reliability level
indicated in EN 1990, mainly when procedure b is chosen (Table 14 and Table 15).

For the reinforced concrete column, only one case out of the 810 calculated reliability levels

shown in Table 16 has not met the criterion indicated in EN 1990. It is the reliability level
obtained by Lithuania when using procedure b, for Ver = 0.15 and for the category of use C5.
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Table 14 - Reliability levels for three different values of the coefficient of variation Veg, considering uniformly distributed imposed loads for categories A to D2 -

reinforced concrete beam

MS/cat

Ver
CEN
BEL
BGR
CYP
CZE
DNK
FIN
FRA
GBR
HRV
HUN
IRL
LTU
LUX
LVA
NLD
NOR
PRT
SVK
SVN
SWE
CEN
BEL
CZE
GBR
HUN
IRL
LTU
LUX
LVA

A

B

C1

Cc2

c3

ca

c5

D1

D2

0.05 0.10 0.15 0.05 0.10 0.15 0.05 o0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10

5.2
5.2
5.2
5.2
4.8
4.2
4.8
4.8
5.2
4.7
5.2
5.2
4.6
5.2
5.2
4.7
4.9
5.2
5.2
5.2
4.9
4.8
4.8
4.4
5.0
4.8
4.8
4.2
4.8
4.8

4.9
4.9
4.9
4.9
4.6
4.0
4.6
4.6
4.9
4.5
4.9
4.9
4.3
4.9
4.9
4.5
4.7
4.9
4.9
4.9
4.7
4.6
4.6
4.2
4.7
4.6
4.6
3.9
4.6
4.6

4.5
4.5
4.5
4.5
4.2
3.6
4.2
4.2
4.5
4.1
4.5
4.5
4.0
4.5
4.5
4.1
4.3
4.5
4.5
4.5
4.3
4.2
4.2
3.8
4.4
4.2
4.2
3.6
4.2
4.2

5.9
5.9
5.9
5.9
5.5
4.9
5.1
5.5
5.9
5.4
5.9
5.9
4.8
5.9
5.5
5.2
5.6
5.9
5.9
5.9
5.2
5.5
5.5
5.1
5.7
5.5
5.5
4.3
5.5

5.l

5.5
5.5
5.5
5.5
5.1
4.5
4.7
5.1
5.5
5.0
5.5
5.5
4.4
5.5
5.1
4.8
5.2
5.5
5.5
5.5
4.8
5.1
5.1
4.7
5.3
5.1
5.1
88
5.1

4.7

4.9
4.9
4.9
4.9
4.6
4.0
4.2
4.6
4.9
4.5
4.9
4.9
4.0
4.9
4.6
4.3
4.7
4.9
4.9
4.9
43
4.6
4.6
4.2
4.7
4.6
4.6
3.5
4.6
4.2

53
53
5.3
5.3
53
4.4
4.6
4.9
53
4.9
5.3
53
5.0
5.3
4.9
5.1
5.0
5.3
53
5.3
4.7
4.9
4.9
4.9
5.1
4.9
4.9
4.6
4.9
4.6

5.0
5.0
5.0
5.0
5.0
4.1
4.3
4.7
5.0
4.6
5.0
5.0
4.8
5.0
4.7
4.9
4.8
5.0
5.0
5.0
4.4
4.7
4.7
4.7
4.9
4.7
4.7
4.4
4.7
4.3

46
4.6
46
46
4.6
3.8
4.0
43
4.6
42
4.6
4.6
4.4
4.6
43
45
4.4
4.6
4.6
4.6
41
4.3
43
43
4.5
43
43
4.0
43
4.0

5.9
5.9
5.9
5.9
5.9
5.0
4.7
5.9
5.9
54
5.9
5.9
5.4
5.9
53
5.4
5.4
5.9
5.9
5.9
5.1
5.3
53
5.3
5.6
5.3
5.3
4.8
5.3
4.6

5.1
5.1
5.1
5.1
5.1
4.3
4.0
5.1
5.1
4.4
5.1
5.1
4.7
5.1
4.6
4.7
4.7
5.1
5.1
5.1
45
4.6
4.6
4.6
4.8
4.6
4.6
42
4.6
4.0

4.3
4.3
4.3
4.3
4.3
3.7
34
4.3
4.3
3.8
43
4.3
4.0
4.3
3.9
4.0
4.0
4.3
4.3
4.3
3.8
3.9
3.9
319
4.1
3.9
310
3.5
3.9
34

5.6
5.6
5.6
5.6
5.6
5.0
4.8
5.2
5.6
54
5.6
5.6
53
5.6
5.2
5.3
5.3
5.6
5.6
5.6
4.9
5.2
5.2
5.2
5.4
5.2
5.2
4.9
5.2
4.8

53
5.3
5.3
5.3
5.3
4.7
4.5
4.9
5.3
4.8
5.3
5.3
5.0
5.3
4.9
5.0
5.0
5.3
5.3
5.3
4.6
4.9
4.9
4.9
5.1
4.9
4.9
4.6
4.9

4.5
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4.8
4.8
438
438
4.8
43
4.1
4.4
4.8
43
438
4.8
4.5
438
4.4
4.5
45
438
4.8
438
4.1
4.4
4.4
4.4
46
4.4
4.4
4.1
4.4
4.0

6.5
6.5
6.5
6.5
6.5
5.7
5.9
6.5
6.5
5.8
6.5
6.5
6.1
6.5
6.5
6.1
6.1
6.5
6.5
6.5
5.9
5.9
5.9
5.9
6.2
5.9
5.9
5.5
5.9
5.9

5.8
5.8
5.8
5.8
5.8
5.1
5.3
5.8
5.8
5.2
5.8
5.8
5.5
5.8
5.8
5.4
5.4
5.8
5.8
5.8
5.3
5.3
5.3
5.3
5.6
5.3
5.3
5.0
5.3
5.3

5.0
5.0
5.0
5.0
5.0
4.4
4.6
5.0
5.0
4.5
5.0
5.0
4.7
5.0
5.0
4.7
4.7
5.0
5.0
5.0
4.6
4.6
4.6
4.6
4.8
4.6
4.6
4.3
4.6
4.6

5.7
5.7
6.8
5.7
5.7
4.7
5.7
6.0
5.7
4.9
5.7
5.7
5.4
5.7
6.0
5.2
5.2
6.0
5.7
5.7
5.2
5.1
5.1
5.1
5.4
5.1
5.1
4.7
5.1

5.4

5.0
5.0
6.0
5.0
5.0
4.2
5.0
5.3
5.0
4.3
5.0
5.0
4.7
5.0
5.3
4.6
4.6
5.3
5.0
5.0
4.6
4.5
4.5
4.5
4.8
4.5
4.5
4.1
4.5

4.7

4.3
4.3
5.1
4.3
4.3
3.6
4.3
4.5
4.3
3.7
4.3
4.3
4.1
4.3
4.5
4.0
4.0
4.5
4.3
4.3
4.0
3.8
3.8
3.8
4.1
3.8
3.8
3.6
3.8

4.1

5.6
6.0
5.6
6.0
6.0
5.4
5.1
6.0
5.6
4.4
5.6
5.6
5.3
6.0
5.6
5.2
5.7
5.6
5.6
5.6
5.2
5.1
5.6
5.6
5.3
5.1
5.1
4.8
5.6

5.1

5.1
5.5
5.1
5.5
5.5
4.9
4.7
5.5
5.1
4.0
5.1
5.1
4.8
5.5
5.1
4.8
5.2
5.1
5.1
5.1
4.8
4.7
5.1
5.1
4.9
4.7
4.7
4.4
5.1

4.7

4.5
4.9
4.5
4.9
4.9
4.4
4.1
4.9
4.5
3.6
4.5
4.5
43
4.9
4.5
4.2
4.6
4.5
4.5
4.5
4.2
4.1
4.5
4.5
4.3
4.1
4.1
3.9
4.5

4.1

6.0
6.0
6.0
6.0
6.0
5.3
5.5
6.0
5.5
5.4
6.0
6.0
5.7
6.0
6.0
5.1
5.7
6.0
6.0
6.0
5.7
5.5
5.5
5.5
5.3
5.5
5.5
5.1
5.5

5.5

5.4
5.4
5.4
5.4
5.4
4.8
5.0
5.4
5.0
4.9
5.4
5.4
5.1
5.4
5.4
4.6
5.1
5.4
5.4
5.4
5.1
5.0
5.0
5.0
4.8
5.0
5.0
4.6
5.0
5.0

Load

0.15 comb.

4.8
4.8
438
438
4.8
4.2
4.4
4.8
4.4
43
438
4.8
4.5
438
4.8
4.1
45
438
4.8
438
45
4.4
4.4
4.4
42
4.4
4.4
4.1
4.4
4.4

a+b

a+b

at+b
a+b
a+b
at+b

a+b

a+b
a+b
atb
a+b
a+b
a+b
a+b
a+b

a+b



Table 15 - Reliability levels (%) relative to CEN target values for three different values of the coefficient of variation Ver, considering uniformly distributed

imposed loads for categories A to D2 - reinforced concrete beam

MS/cat

Ver
CEN
BEL
BGR
CYp
CZE
DNK
FIN
FRA
GBR
HRV
HUN
IRL
LTU
LUX
LVA
NLD
NOR
PRT
SVK
SVN
SWE
CEN
BEL
CZE
GBR
HUN
IRL
LTU
LUX
LVA

*The target reliability indices adopted for Denmark were p: = 3.3 for categories of use A, B, C1 to C3, D1 and D2 and Bt = 3.8 for categories of use C4 and C5

A

B

C1

c2

c3

Cc4

c5

D1

D2

0.05 0.10 0.5 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15

36.2
36.2
36.2
36.2
26.7
27.6
26.7
26.7
36.2
24.2
36.2
36.2
20.5
36.2
36.2
24.2
29.2
36.2
36.2
36.2
29.2
26.5
26.5
16.1
315
26.5
26.5

9.2
26.5
26.5

29.4
29.4
29.4
29.4
20.1
20.6
20.1
20.1
29.4
17.7
29.4
29.4
141
29.4
29.4
17.7
22.6
29.4
29.4
29.4
22.6
20.0
20.0

9.8
24.8
20.0
20.0

3.2
20.0
20.0

19.1
19.1
19.1
19.1
10.4
10.6
10.4
10.4
19.1

8.1
19.1
19.1

4.8
19.1
19.1

8.2
12.7
19.1
19.1
19.1
12.7
10.3
10.3

0.8
14.8
10.3
10.3
-5.4
10.3
10.3

56.4
56.4
56.4
56.4
45.6
47.2
33.8
45.6
56.4
42.7
56.4
56.4
26.9
56.4
45.6
36.9
48.4
56.4
56.4
56.4
36.9
45.4
45.4
33.6
51.0
45.4
45.4
12.9
45.4
33.6

44.9
449
44.9
44.9
34.7
35.8
23.5
34.7
44.9
32.0
44.9
44.9
17.1
44.9
34.7
26.5
37.4
44.9
44.9
44.9
26.5
345
34.5
23.3
39.8
34.5
34.5

3.8
34.5
23.3

29.5
29.5
29.5
29.5
20.2
21.0
10.1
20.2
29.5
17.8
29.5
29.5
4.3
29.5
20.2
12.8
22.7
29.5
29.5
29.5
12.8
20.1
20.1
10.0
24.9
20.1
20.1
-7.6
20.1
10.0

39.4
39.4
39.4
39.4
39.4
32.6
20.1
30.2
39.4
27.8
39.4
39.4
32.1
39.4
30.2
35.0
32.7
39.4
39.4
39.4
22.8
30.1
30.1
30.1
34.8
30.1
30.1
22.1
30.1
20.0

32.4
324
32.4
32.4
324
25.2
13.6
23.4
32.4
21.1
32.4
32.4
25.3
324
23.4
28.1
25.8
32.4
32.4
324
16.2
23.3
233
233
27.9
23.3
233
15.5
23.3
13.5

21.7
21.7
21.7
21.7
21.7
14.7

4.1
13.3
21.7
111
21.7
21.7
15.1
21.7
13.3
17.7
15.5
21.7
21.7
21.7

6.6
13.2
13.2
13.2
17.5
13.2
13.2

5.9
13.2

4.0

54.3
54.3
54.3
54.3
54.3
51.8
22.4
54.3
54.3
35.1
54.3
54.3
43.3
54.3
39.1
43.1
43.1
54.3
54.3
54.3
35.2
38.9
38.9
38.9
46.8
38.9
38.9
26.8
38.9
22.2

33.7
33.7
33.7
33.7
33.7
31.5

6.1
33.7
33.7
17.0
33.7
33.7
24.2
33.7
20.5
24.0
24.0
33.7
33.7
33.7
17.1
20.3
20.3
20.3
27.2
20.3
20.3

9.9
20.3

5.9

12.9
12.9
12.9
12.9
12.9
111
-10.3
12.9
12.9
-1.2
12.9
12.9
4.8
12.9
1.8
4.7
4.7
12.9
12.9
12.9
-1.1
1.6
1.6
1.6
7.4
1.6
1.6
-7.2
1.6
-10.5

47.3
47.3
47.3
47.3
47.3
52.8
26.3
37.3
47.3
347
47.3
47.3
39.4
47.3
37.3
40.0
40.0
47.3
47.3
47.3
29.3
37.2
37.2
37.2
42.4
37.2
37.2
28.5
37.2
26.2

38.2
38.2
38.2
38.2
38.2
42.9
18.0
28.6
38.2
26.0
38.2
38.2
30.6
38.2
28.6
31.2
31.2
38.2
38.2
38.2
20.8
28.5
28.5
28.5
33.5
28.5
28.5
20.1
28.5
17.9

23

25.2
25.2
25.2
25.2
25.2
29.2

6.6
16.3
25.2
13.9
25.2
25.2
18.1
25.2
16.3
18.6
18.6
25.2
25.2
25.2

9.2
16.2
16.2
16.2
20.8
16.2
16.2

8.5
16.2

6.4

50.2
50.2
50.2
50.2
50.2
49.8
38.2
50.2
50.2
35.0
50.2
50.2
41.9
50.2
50.2
41.4
41.4
50.2
50.2
50.2
38.3
38.1
38.1
38.1
44.3
38.1
38.1
29.0
38.1
38.1

34.7
34.7
34.7
34.7
34.7
33.9
23.7
34.7
34.7
20.8
34.7
34.7
27.0
347
34.7
26.6
26.6
34.7
34.7
347
23.8
23.5
23.5
23.5
29.2
23.5
23.5
15.3
23.5
23.5

16.5
16.5
16.5
16.5
16.5
15.9
7.0
16.5
16.5
4.5
16.5
16.5
10.0
16.5
16.5
9.6
9.6
16.5
16.5
16.5
7.1
6.9
6.9
6.9
11.8
6.9
6.9
-0.2
6.9
6.9

32.5
32.5
57.5
325
32.5
24.9
325
39.1
325
14.2
325
325
25.0
325
39.1
21.9
21.9
39.1
32,5
32.5
21.9
17.9
17.9
17.9
25.3
17.9
17.9

9.5
17.9
25.3

16.8
16.8
39.1
16.8
16.8
10.1
16.8
22.8
16.8
0.6
16.8
16.8
10.2
16.8
22.8
7.5
7.5
22.8
16.8
16.8
7.5
3.9
3.9
3.9
10.5
88
3.9
-3.5
319
10.4

-0.1
-0.1
19.0
-0.1
-0.1
-5.8
-0.1
5.0
-0.1
-13.9
-0.1
-0.1
-5.7
-0.1
5.0
-8.1
-8.1
5.0
-0.1
-0.1
-8.1
-11.1
-11.1
-11.1
-5.4
-11.1
-11.1
-17.4
-11.1

-5.5

46.7
58.4
46.7
58.4
58.4
62.5
33.8
58.4
46.7
15.7
46.7
46.7
39.2
58.4
46.7
37.3
49.8
46.7
46.7
46.7
37.3
33.7
46.6
46.6
40.4
33.7
33.7
25.3
46.6
33.7

34.7
45.6
34.7
45.6
45.6
49.1
22.7
45.6
34.7

5.8
34.7
34.7
27.6
45.6
34.7
25.9
37.6
34.7
34.7
34.7
25.9
22.5
34.5
34.5
28.7
22.5
22.5
14.7
34.5
22.5

19.5
29.3
19.5
29.3
29.3
32.2

8.7
29.3
19.5
-6.3
19.5
19.5
131
29.3
19.5
11.6
22.1
19.5
19.5
19.5
11.6

8.6
19.3
19.3
14.1

8.6

8.6

1.6
19.3

8.6

58.2
58.2
58.2
58.2
58.2
60.7
45.6
58.2
45.6
42.2
58.2
58.2
49.1
58.2
58.2
354
49.0
58.2
58.2
58.2
49.0
45.4
45.4
45.4
38.7
45.4
45.4
35.4
45.4
45.4

43.3
43.3
433
433
43.3
45.2
31.7
433
31.7
28.6
433
433
34.9
433
433
22.3
34.8
433
433
43.3
34.8
31.5
31.5
31.5
25.4
31.5
315
223
31.5
315

25.3
25.3
25.3
25.3
25.3
26.9
15.1
25.3
15.1
124
25.3
25.3
17.9
25.3
25.3

6.9
17.8
25.3
25.3
25.3
17.8
15.0
15.0
15.0

9.6
15.0
15.0

6.9
15.0
15.0

Load
comb.

a+b

at+b

a+b

at+b
at+b
a+b
a+b

a+b

at+b
a+b
a+b
a+b
a+b
a+b
a+b
a+b

a+b



Table 16 - Reliability levels for three different values of the coefficient of variation Veg, considering uniformly distributed imposed loads for categories A to D2 -

reinforced concrete column

MS/cat

Ver
CEN
BEL
BGR
CYp
CZE
DNK
FIN
FRA
GBR
HRV
HUN
IRL
LTU
LUX
LVA
NLD
NOR
PRT
SVK
SVN
SWE
CEN
BEL
CZE
GBR
HUN
IRL
LTU
LUX
LVA

A

B

C1

Cc2

c3

ca

c5

D1

D2

Load

005 010 015 005 0.0 0.5 005 010 015 005 0.0 0.5 0.05 010 0.5 0.05 0.10 015 005 0.10 0.5 005 0.0 015 005 0.10 0.15 comb.

5.4
5.4
5.4
5.4
5.1
4.4
5.1
5.1
5.4
5.0
5.4
5.4
4.9
5.4
5.4
5.0
5.2
5.4
5.4
5.4
5.2
5.1
5.1
4.8
5.3
5.1
5.1
4.5
5.1
5.1

5.3
53
53
53
4.9
4.2
4.9
4.9
5.3
4.9
53
5.3
4.7
53
5.3
4.9
5.0
53
53
53
5.0
4.9
4.9
4.6
5.1
4.9
4.9
4.4
4.9
4.9

5.0
5.0
5.0
5.0
4.7
4.0
4.7
4.7
5.0
4.6
5.0
5.0
4.5
5.0
5.0
4.6
4.8
5.0
5.0
5.0
4.8
4.7
4.7
4.4
4.9
4.7
4.7
4.1
4.7
4.7

6.0
6.0
6.0
6.0
5.7
4.9
5.3
5.7
6.0
5.6
6.0
6.0
5.1
6.0
5.7
5.4
5.8
6.0
6.0
6.0
5.4
5.7
5.7
5.3
5.8
5.7
5.7
4.6
5.7
5.3

5.8
5.8
5.8
5.8
5.4
4.7
5.0
5.4
5.8
5.3
5.8
5.8
438
5.8
5.4
5.1
5.5
5.8
5.8
5.8
5.1
5.4
5.4
5.0
5.6
5.4
5.4
4.4
5.4
5.0

55
5.5
5.5
5.5
5.1
4.4
4.7
5.1
5.5
5.0
5.5
5.5
45
5.5
5.1
438
5.2
5.5
5.5
5.5
4.8
5.1
5.1
4.7
5.3
5.1
5.1
4.1
5.1
4.7

5.5
5.5
5.5
5.5
5.5
4.6
4.9
5.2
5.5
5.1
5.5
5.5
5.3
5.5
5.2
5.4
53
5.5
5.5
5.5
5.0
5.2
5.2
5.2
5.4
5.2
5.2
5.0
5.2
4.9

5.4
5.4
5.4
5.4
5.4
4.4
4.7
5.1
5.4
5.0
5.4
5.4
5.1
5.4
5.1
5.2
5.1
5.4
5.4
5.4
4.8
5.1
5.1
5.1
5.2
5.1
5.1
4.8
5.1
4.7

5.1
5.1
5.1
5.1
5.1
4.2
4.5
4.8
54
4.8
5.1
54
4.9
5.1
4.8
5.0
4.9
5.1
5.1
5.1
4.6
4.8
4.8
4.8
5.0
4.8
4.8
4.6
4.8
4.5

5.7
5.7
5.7
5.7
5.7
4.8
4.7
5.7
5.7
5.1
5.7
5.7
5.3
5.7
5.2
5.3
53
5.7
5.7
5.7
5.1
5.2
5.2
5.2
5.4
5.2
5.2
4.9
5.2
4.7

5.3
53
53
53
53
4.5
4.4
53
5.3
4.8
53
5.3
5.0
53
49
5.0
5.0
53
53
53
4.8
4.9
49
4.9
5.1
4.9
4.9
4.5
4.9
4.4

4.9
4.9
4.9
4.9
4.9
41
4.0
49
49
44
49
49
46
49
45
46
46
49
49
49
44
45
45
45
4.7
45
45
42
45
4.0

5.8
5.8
5.8
5.8
5.8
5.1
5.1
5.4
5.8
53
5.8
5.8
5.5
5.8
5.4
5.5
5.5
5.8
5.8
5.8
5.2
5.4
5.4
5.4
5.6
5.4
5.4
5.1
5.4
5.1

5.6
5.6
5.6
5.6
5.6
4.9
4.9
5.2
5.6
5.1
5.6
5.6
5.3
5.6
5.2
5.3
5.3
5.6
5.6
5.6
5.0
5.2
5.2
5.2
5.4
5.2
5.2
4.9
5.2
4.9

24

53
5.3
5.3
5.3
5.3
4.6
4.6
5.0
5.3
4.9
5.3
5.3
5.0
5.3
5.0
5.0
5.0
5.3
5.3
5.3
4.7
5.0
5.0
5.0
5.1
5.0
5.0
4.7
5.0
4.6

6.3
6.3
6.3
6.3
6.3
5.5
5.9
6.3
6.3
5.8
6.3
6.3
6.0
6.3
6.3
6.0
6.0
6.3
6.3
6.3
5.9
5.9
5.9
5.9
6.1
5.9
5.9
5.5
5.9
5.9

5.9
5.9
5.9
5.9
5.9
5.2
5.5
5.9
5.9
5.4
5.9
5.9
5.7
5.9
5.9
5.6
5.6
5.9
5.9
5.9
5.5
5.5
5.5
5.5
5.7
5.5
5.5
5.2
5.5
5.5

5.6
5.6
5.6
5.6
5.6
4.8
5.2
5.6
5.6
5.1
5.6
5.6
5.3
5.6
5.6
5.3
5.3
5.6
5.6
5.6
5.2
5.2
5.2
5.2
5.4
5.2
5.2
4.9
5.2
5.2

5.6
5.6
6.4
5.6
5.6
4.7
5.6
5.8
5.6
5.0
5.6
5.6
5.4
5.6
5.8
5.3
5.3
5.8
5.6
5.6
5.3
5.1
5.1
5.1
5.4
5.1
5.1
4.8
5.1
5.4

5.3
5.3
6.1
5.3
5.3
4.4
5.3
5.5
5.3
4.7
5.3
5.3
5.0
5.3
5.5
4.9
4.9
5.5
5.3
5.3
4.9
4.8
4.8
4.8
5.0
4.8
4.8
4.5
4.8
5.0

4.9
4.9
5.7
4.9
4.9
4.0
4.9
5.1
4.9
4.3
4.9
4.9
4.6
4.9
5.1
4.6
4.6
5.1
4.9
4.9
4.6
4.4
4.4
4.4
4.7
4.4
4.4
4.2
4.4
4.7

57
6.1
5.7
6.1
6.1
53
5.3
6.1
5.7
4.7
5.7
5.7
5.4
6.1
5.7
5.4
5.8
5.7
5.7
5.7
5.4
5.3
5.7
5.7
5.5
5.3
5.3
5.0
5.7
5.3

5.4
5.8
5.4
5.8
5.8
5.1
5.0
5.8
5.4
4.4
5.4
5.4
5.2
5.8
5.4
5.1
5.5
5.4
5.4
5.4
5.1
5.0
5.4
5.4
5.2
5.0
5.0
4.7
5.4
5.0

5.1
5.4
5.1
5.4
5.4
4.7
4.7
5.4
5.1
4.1
5.1
5.1
49
5.4
5.1
438
5.2
5.1
5.1
5.1
4.8
4.7
5.1
5.1
4.9
4.7
4.7
4.4
5.1
4.7

6.0
6.0
6.0
6.0
6.0
5.2
5.6
6.0
5.6
5.5
6.0
6.0
5.7
6.0
6.0
5.3
5.7
6.0
6.0
6.0
5.7
5.6
5.6
5.6
5.4
5.6
5.6
5.3
5.6
5.6

5.7
5.7
5.7
5.7
5.7
4.9
5.3
5.7
5.3
5.2
5.7
5.7
5.4
5.7
5.7
5.0
5.4
5.7
5.7
5.7
5.4
5.3
5.3
5.3
5.1
5.3
5.3
5.0
5.3
5.3

5.3
5.3
5.3
5.3
5.3
4.6
4.9
5.3
4.9
4.8
5.3
5.3
5.0
5.3
5.3
4.6
5.0
5.3
5.3
5.3
5.0
4.9
4.9
4.9
4.7
4.9
4.9
4.6
4.9
4.9

a+b

at+b

a+b

a+b
at+b
at+b
a+b

a+b

at+b
atb
a+b
a+b
a+b
a+b
a+b
a+b

a+b



Table 17 - Reliability levels (%) relative to CEN target values for three different values of the coefficient of variation Ver, considering uniformly distributed
imposed loads for categories A to D2 - reinforced concrete column

MS/cat

Ver
CEN
BEL
BGR
CYp
CZE
DNK
FIN
FRA
GBR
HRV
HUN
IRL
LTU
LUX
LVA
NLD
NOR
PRT
SVK
SVN
SWE
CEN
BEL
CZE
GBR
HUN
IRL
LTU
LUX
LVA

*The target reliability indices adopted for Denmark were B+ = 3.3 for categories of use A, B, C1 to C3, D1 and D2 and Bt = 3.8 for categories of use C4 and C5

A

B

C1

c2

c3

c4

c5

D1

D2

0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15 0.05 0.10 0.15

43.0
43.0
43.0
43.0
34.5
33.7
34.5
34.5
43.0
32.3
43.0
43.0
29.0
43.0
43.0
32.3
36.8
43.0
43.0
43.0
36.8
34.4
34.4
25.0
38.8
34.4
34.4
18.9
34.4
34.4

38.5
38.5
38.5
385
30.0
28.8
30.0
30.0
38.5
27.8
38.5
38.5
24.6
38.5
38.5
27.9
323
38.5
38.5
38.5
323
29.9
29.9
20.6
343
29.9
29.9
14.5
29.9
29.9

32.7
32.7
32.7
32.7
24.2
223
24.2
24.2
32.7
22.0
32.7
32.7
18.8
32.7
32.7
22.1
26.5
32.7
32.7
32.7
26.5
24.1
24.1
14.9
28.5
24.1
24.1

8.9
241
24.1

58.3
58.3
58.3
58.3
49.1
48.8
39.0
49.1
58.3
46.7
58.3
58.3
33.2
58.3
49.1
41.7
51.5
58.3
58.3
58.3
41.7
49.0
49.0
38.8
53.7
49.0
49.0
21.1
49.0
38.8

51.7
51.7
51.7
51.7
42.6
41.7
32.6
42.6
51.7
40.2
51.7
51.7
26.9
51.7
42.6
353
45.0
51.7
51.7
51.7
353
42.5
42.5
325
47.2
42.5
42.5
15.1
42.5
325

43.6
43.6
43.6
43.6
34.6
33.0
24.9
34.6
43.6
323
43.6
43.6
19.3
43.6
34.6
27.5
37.0
43.6
43.6
43.6
27.5
34.5
345
24.7
39.1
345
345

7.8
345
24.7

45.8
45.8
45.8
45.8
45.8
38.1
28.6
37.6
45.8
35.4
45.8
45.8
39.3
45.8
37.6
41.9
39.8
45.8
45.8
45.8
31.0
37.5
37.5
37.5
41.8
37.5
37.5
30.4
37.5
28.5

41.3
413
413
41.3
41.3
33.0
24.1
33.1
413
30.9
41.3
41.3
34.8
41.3
33.1
37.3
35.3
41.3
413
413
26.5
33.0
33.0
33.0
37.2
33.0
33.0
25.9
33.0
24.0

35.4
35.4
35.4
35.4
35.4
26.4
18.3
27.2
35.4
25.0
35.4
35.4
28.9
35.4
27.2
31.4
29.4
35.4
35.4
35.4
20.6
27.1
27.1
27.1
313
27.1
27.1
20.0
27.1
18.1

48.9
48.9
48.9
48.9
48.9
45.6
24.9
48.9
48.9
345
48.9
48.9
40.7
48.9
37.5
40.6
40.6
48.9
48.9
48.9
34.6
37.4
37.4
37.4
43.3
37.4
37.4
28.2
37.4
24.7

39.1
39.1
39.1
39.1
39.1
35.4
16.1
39.1
39.1
25.2
39.1
39.1
31.1
39.1
28.1
31.0
31.0
39.1
39.1
39.1
25.3
28.0
28.0
28.0
33.7
28.0
28.0
19.2
28.0
15.9

28.2
28.2
28.2
28.2
28.2
24.0

6.2
28.2
28.2
14.9
28.2
28.2
20.6
28.2
17.7
20.5
20.5
28.2
28.2
28.2
15.0
17.6
17.6
17.6
23.0
17.6
17.6

9.3
17.6

6.1

51.8
51.8
51.8
51.8
51.8
55.0
334
43.1
51.8
40.7
51.8
51.8
44.9
51.8
43.1
45.4
45.4
51.8
51.8
51.8
36.0
42.9
42.9
42.9
47.5
42.9
42.9
35.3
42.9
333

46.3
46.3
46.3
46.3
46.3
48.7
28.0
37.6
46.3
35.3
46.3
46.3
39.4
46.3
37.6
39.9
39.9
46.3
46.3
46.3
30.6
37.4
37.4
37.4
42.0
37.4
37.4
29.9
37.4
27.9

25

39.2
39.2
39.2
39.2
39.2
40.8
21.2
30.6
39.2
28.3
39.2
39.2
324
39.2
30.6
32.9
32.9
39.2
39.2
39.2
23.7
30.5
30.5
30.5
34.9
30.5
30.5
23.0
30.5
21.0

46.0
46.0
46.0
46.0
46.0
44.0
36.4
46.0
46.0
339
46.0
46.0
39.4
46.0
46.0
39.0
39.0
46.0
46.0
46.0
365
36.3
363
363
413
363
363
29.0
363
363

38.1
38.1
38.1
38.1
38.1
35.7
28.8
38.1
38.1
26.3
38.1
38.1
31.7
38.1
38.1
313
313
38.1
38.1
38.1
28.9
28.7
28.7
28.7
335
28.7
28.7
21.6
28.7
28.7

29.1
29.1
29.1
29.1
29.1
26.1
20.1
29.1
29.1
17.7
29.1
29.1
22.9
29.1
29.1
22.5
22.5
29.1
29.1
29.1
20.2
20.0
20.0
20.0
24.7
20.0
20.0
13.1
20.0
20.0

30.5
30.5
49.7
30.5
30.5
22.8
30.5
35.6
30.5
16.2
30.5
30.5
24.6
30.5
35.6
223
223
35.6
30.5
30.5
223
19.1
19.1
19.1
24.9
19.1
19.1
12.6
19.1
24.9

22.4
22.4
41.2
22.4
22.4
14.7
22.4
27.5
22.4

8.7
22.4
22.4
16.8
22.4
27.5
14.5
14.5
27.5
22.4
22.4
14.5
11.5
11.5
11.5
17.1
11.5
11.5

5.2
11.5
17.0

13.4
134
315
13.4
13.4
5.5
13.4
18.3
13.4
0.3
13.4
13.4
8.0
13.4
18.3
5.8
5.8
18.3
134
134
5.8
2.9
2.9
2.9
8.3
2.9
2.9
-3.1
2.9
8.2

49.4
59.2
49.4
59.2
59.2
61.1
38.5
59.2
49.4
23.2
49.4
49.4
43.0
59.2
49.4
41.4
52.0
49.4
49.4
49.4
41.4
38.4
49.2
49.2
44.0
38.4
38.4
31.3
49.2
38.4

42.3
52.0
42.3
52.0
52.0
53.2
31.7
52.0
423
16.8
42.3
42.3
36.1
52.0
42.3
34.5
44.9
423
42.3
42.3
34.5
31.6
42.2
42.2
37.1
31.6
31.6
24.6
42.2
31.6

33.9
43.4
33.9
43.4
43.4
43.8
23.6
43.4
33.9

9.1
33.9
33.9
27.8
43.4
33.9
26.3
36.5
33.9
33.9
33.9
26.3
23.4
33.8
33.8
28.8
23.4
23.4
16.7
33.8
23.4

57.3
57.3
57.3
57.3
57.3
57.8
46.9
57.3
46.9
44.2
57.3
57.3
49.8
57.3
57.3
38.6
49.7
57.3
57.3
57.3
49.7
46.8
46.8
46.8
413
46.8
46.8
38.6
46.8
46.8

49.2
49.2
49.2
49.2
49.2
49.1
39.1
49.2
39.1
36.5
49.2
49.2
41.9
49.2
49.2
31.0
41.8
49.2
49.2
49.2
41.8
39.0
39.0
39.0
33.7
39.0
39.0
31.0
39.0
39.0

39.8
39.8
39.8
39.8
39.8
38.9
30.0
39.8
30.0
27.4
39.8
39.8
32.7
39.8
39.8
22.2
32.6
39.8
39.8
39.8
32.6
29.9
29.9
29.9
24.7
29.9
29.9
22.1
29.9
29.9

Load
comb.

a+b

a+b

a+b

at+b
at+b
a+b
at+b

a+b

atb
a+b
a+b
a+b
a+b
a+b
a+b
a+b

a+b



4.4 Reliability levels for common load ranges

The minimum and maximum values of reliability indices are analysed for selected structural
members made of different materials and for the selected categories of imposed loads. The
values of reliability index B for the typical load ratio y= 0.4, indicated as B;=0.4, are also given
for all structural members and materials.

In general, the minimum values of reliability indices could be found for a load ratio g
approaching 1 (prevailing variable loads), that is in practice rather non-realistic. Therefore,
the lower bound of the load ratio is considered here as y = 0 (prevailing permanent loads)
and the upper bound of the parameter as y = 0.7. In case the procedure c is adopted for the
combination of actions, i.e., when the expressions (6.10amod., 6.10b) are chosen, the minimum
value is often found in the intersection of these twin expressions (see figures in chapter 6).

The reliability indices obtained for a reinforced concrete beam are given in Table 18
considering the categories of imposed loads A to D2. The results show that for the load ratio
x = 0.4 almost all countries and categories of loaded areas obtained reliability levels equal or
above the CEN recommended value. An exception is found for Lithuania, for the category of
use C5, when using procedure b for the combination of actions. The most frequent exceptions
found for Bmin are in the category of use C5, when procedure b is chosen, since most MS and
CEN do not meet the target reliability level B: = 4.3 (reliability category RC3). In this case, the
largest relative difference, in percentage terms, to the target reliability level is achieved by
Lithuania, i.e., -15%, whereas the CEN value is 5% below the recommended reliability level
(see Table 28). Notice that Bmin is mainly achieved at the threshold values of the load ratios
analysed, mostly fory = 0.7, but also for y = 0.0 (see Table 37). The minimum reliability level,
Bmin, Obtained by Croatia is lower than the CEN recommended value B¢ for all categories of
imposed loads. The main particularity in the national choices of NDPs made by Croatia is in
the value of the partial factor for permanent actions, i.e., Croatia adopted a value foryc=1.1,
whereas most Member States have chosen the value recommended by CEN, i.e., ye = 1.35.

For a reinforced concrete column (Table 19) results show that, for the load ratio y = 0.4,
almost all countries and categories of loaded areas obtained reliability levels equal or above
the CEN recommended levels for the reliability categories RC2 and RC3. For Bmin, ONe exception
was found for Lithuania in the category of use C5 that did not meet the target reliability level
Bt = 4.3 for the combination procedure b, showing a maximum relative difference to the target
value of -4% (see Table 29).
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Table 18 - Minimum and maximum reliability levels (B) for relevant y load ratios, and reliability levels for the load ratio y = 0.4, considering the categories of
imposed loads A to D2 - reinforced concrete beam

MS\Cat

CEN
BEL
BGR
Cyp
CZE
DNK
FIN
FRA
GBR
HRV
HUN
IRL
LTU
LUX
LVA
NLD
NOR
PRT
SVK
SVN
SWE
CEN
BEL
CZE
GBR
HUN
IRL
LTU
LUX
LVA

Bmin
4.2
4.2
4.2
4.2
3.8
3.6
4.1
3.8
4.2
34
4.2
4.2
3.5
4.2
4.2
3.9
4.1
4.2
4.2
4.2
4.1
4.1
4.1
3.6
4.1
4.1
4.1
34
4.1
4.1

A
Bl=0.a
4.9
4.9
4.9
4.9
4.6
4.0
4.6
4.6
4.9
4.5
4.9
4.9
4.3
4.9
4.9
4.5
4.7
4.9
4.9
4.9
4.7
4.6
4.6
4.2
4.7
4.6
4.6
3.9
4.6
4.6

Brmax
5.3

5.3
5.3
5.3
5.0
4.1
4.7
5.0
5.3
4.5
5.3
5.3
4.9
5.3
5.3
4.7
4.8
5.3
5.3
5.3
4.8
4.8
4.8
4.7
5.0
4.8
4.8
4.6
4.8
4.8

Bmin
4.6
4.6
4.6
4.6
4.4
3.7
4.2
4.4
4.6
34
4.6
4.6
3.6
4.6
4.4
4.3
4.6
4.6
4.6
4.6
4.3
4.6
4.6
4.3
4.6
4.6
4.6
3.4
4.6
4.3

B
Bir=0.4
5.5
5.5
5.5
5.5
5.1
4.5
47
5.1
5.5
5.0
5.5
5.5
4.4
5.5
5.1
4.8
5.2
5.5
5.5
5.5
4.8
5.1
5.1
4.7
5.3
5.1
5.1
3.9
5.1
4.7

Brmax
5.6

5.6
5.6
5.6
5.2
4.5
4.7
5.2
5.6
5.0
5.6
5.6
4.8
5.6
5.2
4.8
5.2
5.6
5.6
5.6
4.8
5.1
5.1
4.8
5.3
5.1
5.1
4.6
5.1
4.8

Bmin
4.3
4.3
4.3
4.3
4.3
3.7
3.8
3.9
4.3
34
4.3
4.3
4.0
4.3
3.9
4.3
4.3
4.3
4.3
4.3
3.9
4.2
4.2
4.2
4.3
4.2
4.2
3.9
4.2
3.8

c1
Biy=0.4 Pmax
5.0 5.3
5.0 53
5.0 53
5.0 5.3
5.0 5.3
4.1 4.2
4.3 4.6
4.7 5.1
5.0 53
4.6 4.7
5.0 53
5.0 53
4.8 5.1
5.0 53
4.7 5.1
49 5.0
4.8 4.9
5.0 53
5.0 53
5.0 53
4.4 4.7
4.7 4.9
4.7 4.9
4.7 4.9
4.9 5.1
4.7 4.9
4.7 4.9
4.4 4.8
4.7 4.9
4.3 4.7

Bmin
4.6
4.6
4.6
4.6
4.6
34
3.8
4.6
4.6
34
4.6
4.6
4.4
4.6
4.2
4.2
4.4
4.6
4.6
4.6
4.3
4.4
4.4
4.4
4.5
4.4
4.4
4.1
4.4
4.0

C2
Bi=0a
5.1
5.1
5.1
5.1
5.1
4.3
4.0
5.1
5.1
4.4
5.1
5.1
4.7
5.1
4.6
4.7
4.7
5.1
5.1
5.1
4.5
4.6
4.6
4.6
4.8
4.6
4.6
4.2
4.6
4.0

Brmax

5.1
5.1
5.1
5.1
5.1
4.8
4.6
5.1
5.1
4.7
5.1
5.1
4.7
5.1
4.6
4.8
4.8
5.1
5.1
5.1
4.6
4.8
4.8
4.8
4.9
4.8
4.8
4.6
4.8
4.6

Bmin
4.6
4.6
4.6
4.6
4.6
3.7
4.0
4.1
4.6
34
4.6
4.6
4.2
4.6
4.1
4.5
4.5
4.6
4.6
4.6
4.0
4.4
4.4
4.4
4.5
4.4
4.4
4.1
4.4
4.0

Cc3
Bi=0a
5.3
5.3
5.3
5.3
5.3
4.7
4.5
4.9
5.3
4.8
5.3
5.3
5.0
5.3
4.9
5.0
5.0
5.3
5.3
5.3
4.6
4.9
4.9
4.9
5.1
4.9
4.9
4.6
4.9
45
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Brmax

5.4
5.4
5.4
5.4
5.4
4.7
4.6
5.1
5.4
4.8
5.4
5.4
5.2
5.4
5.1
5.0
5.0
5.4
5.4
5.4
4.7
4.9
4.9
4.9
5.2
4.9
4.9
4.8
4.9
4.7

Bmin
5.1
5.1
5.1
5.1
5.1
4.1
4.7
5.1
5.1
4.0
5.1
5.1
4.8
5.1
5.1
4.9
5.1
5.1
5.1
5.1
4.9
5.0
5.0
5.0
5.1
5.0
5.0
4.6
5.0
5.0

ca
Bi=0a
5.8
5.8
5.8
5.8
5.8
5.1
5.3
5.8
5.8
5.2
5.8
5.8
5.5
5.8
5.8
5.4
5.4
5.8
5.8
5.8
5.3
5.3
5.3
5.3
5.6
5.3
5.3
5.0
5.3
5.3

Bmax
5.8

5.8
5.8
5.8
5.8
5.2
5.3
5.8
5.8
5.2
5.8
5.8
5.5
5.8
5.8
5.4
5.4
5.8
5.8
5.8
5.3
5.3
5.3
5.3
5.6
5.3
5.3
5.1
5.3
5.3

Bmin
4.3
4.3
5.1
4.3
4.3
3.8
4.5
4.7
4.3
4.0
4.3
4.3
3.9
4.3
4.7
4.2
4.2
4.7
4.3
4.3
4.2
4.1
4.1
4.1
4.2
4.1
4.1
3.6
4.1
4.5

C5
Bi=0.4
5.0
5.0
6.0
5.0
5.0
4.2
5.0
5.3
5.0
4.3
5.0
5.0
4.7
5.0
5.3
4.6
4.6
5.3
5.0
5.0
4.6
4.5
4.5
4.5
4.8
45
45
4.1
4.5
4.7

Bmax

5.2
5.2
6.0
5.2
5.2
4.6
541
53
5.2
43
5.2
5.2
5.1
5.2
53
5.1
5.1
5.3
5.2
5.2
5.1
5.1
5.1
5.1
5.1
5.1
5.1
5.1
5.1
5.1

Bmin
4.4
4.6
4.4
4.6
4.6
3.7
4.1
4.6
4.4
34
4.4
4.4
4.1
4.6
4.4
4.3
4.6
4.4
4.4
4.4
4.3
4.3
4.6
4.6
4.3
4.3
4.3
310
4.6
4.3

D1
Bir=0.4
5.1
5.5
5.1
5.5
5.5
4.9
4.7
5.5
5.1
4.0
5.1
5.1
4.8
5.5
5.1
4.8
5.2
5.1
5.1
5.1
4.8
4.7
5.1
5.1
4.9
4.7
4.7
4.4
5.1
4.7

Brmax

5.2
5.6
5.2
5.6
5.6
5.0
4.7
5.6
5.2
4.0
5.2
5.2
5.0
5.6
5.2
4.8
5.2
5.2
5.2
5.2
4.8
4.8
5.1
5.1
4.9
4.8
4.8
4.7
5.1
4.8

Bmin
4.6
4.6
4.6
4.6
4.6
3.6
4.2
4.6
4.4
34
4.6
4.6
4.5
4.6
4.6
4.3
4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6
43
4.6
4.6
4.4
4.6
4.6

D2
Bir=0.4
5.4
5.4
5.4
5.4
5.4
4.8
5.0
5.4
5.0
4.9
5.4
5.4
5.1
5.4
5.4
4.6
5.1
5.4
5.4
5.4
5.1
5.0
5.0
5.0
4.8
5.0
5.0
4.6
5.0
5.0

Load

Brmax comb.

5.5
5.5
5.5
5.5
5.5
4.9
5.0
5.5
5.1
4.9
5.5
5.5
5.2
5.5
5.5
4.7
5.1
5.5
5.5
5.5
5.1
5.0
5.0
5.0
4.8
5.0
5.0
4.7
5.0
5.0

a+b

a+b

a+b

a+b
a+b
a+b
a+b

a+b

at+b
a+b
a+b
a+b
a+bh
a+bh
a+b
a+b

a+bh



Table 19 - Minimum and maximum reliability levels (B) for relevant y load ratios, and reliability levels for the load ratio y = 0.4, considering the categories of
imposed loads A to D2 - reinforced concrete column

MS\Cat

CEN
BEL
BGR
Cyp
CZE
DNK
FIN
FRA
GBR
HRV
HUN
IRL
LTU
LUX
LVA
NLD
NOR
PRT
SVK
SVN
SWE
CEN
BEL
CZE
GBR
HUN
IRL
LTU
LUX
LVA

Bmin
4.6
4.6
4.6
4.6
4.2
3.9
4.4
4.2
4.6
3.9
4.6
4.6
3.9
4.6
4.6
43
4.5
4.6
4.6
4.6
4.5
4.4
4.4
4.0
4.5
4.4
4.4
3.8
4.4

4.4

A
Br=o.4
5.3
5.3
53
53
4.9
4.2
4.9
4.9
53
4.9
5.3
5.3
4.7
5.3
5.3
4.9
5.0
5.3
5.3
5.3
5.0
4.9
4.9
4.6
5.1
4.9
4.9
4.4
4.9
4.9

Bmax
5.5
5.5
5.5
5.5
5.2
4.3
5.0
5.2
5.5
4.9
5.5
5.5
5.1
5.5
5.5
5.0
5.1
5.5
5.5
5.5
5.1
5.1
5.1
5.0
5.2
5.1
5.1
4.9
5.1
5.1

Bmin
4.9
49
4.9
4.9
4.8
3.9
4.5
4.8
49
3.9
4.9
49
4.0
4.9
4.8
4.7
4.9
4.9
49
49
4.7
4.9
49
4.7
4.9
4.9
4.9
3.8
49

4.7

B
Br=o.4
5.8
5.8
5.8
5.8
5.4
4.7
5.0
5.4
5.8
5.3
5.8
5.8
4.8
5.8
5.4
5.1
5.5
5.8
5.8
5.8
5.1
5.4
5.4
5.0
5.6
5.4
5.4
4.4
5.4
5.0

Bmax
5.8
5.8
5.8
5.8
5.5
4.7
5.0
5.5
5.8
5.3
5.8
5.8
5.0
5.8
5.5
5.1
5.5
5.8
5.8
5.8
5.1
5.4
5.4
5.0
5.6
5.4
5.4
4.9
5.4
5.0

Bmin
4.7
4.7
4.7
4.7
4.7
3.9
4.2
4.3
4.7
3.9
4.7
4.7
4.4
4.7
43
4.7
4.6
4.7
4.7
4.7
4.2
4.6
4.6
4.6
4.6
4.6
4.6
4.3
4.6
4.2

C1
Bix=04 Pmax
5.4 5.6
54 56
5.4 5.6
5.4 5.6
54 56
44 44
4.7 4.9
51 53
54 56
50 5.0
54 5.6
54 5.6
51 54
54 5.6
51 53
52 53
51 5.2
54 56
54 5.6
54 5.6
48 5.0
51 5.1
51 51
51 51
52 53
5.1 5.1
51 51
48 5.0
5.1 5.1
4.7 5.0

Bmin
4.9
49
4.9
4.9
49
3.7
4.2
4.9
49
3.9
4.9
49
4.8
4.9
4.6
4.5
4.7
4.9
49
49
4.6
4.7
4.7
4.7
4.8
4.7
4.7
4.5
4.7

4.4

Cc2
Bir=04 Pmax
53 53
53 53
53 53
53 53
53 53
45 49
44 49
53 53
53 53
4.8 5.1
53 53
53 53
50 5.0
53 53
49 49
50 5.1
50 51
53 53
53 53
53 53
48 49
49 51
49 51
49 51
51 52
4.9 5.1
49 51
45 49
4.9 5.1
4.4 4.9

Bmin
4.9
49
4.9
4.9
49
3.9
4.4
4.5
49
3.9
4.9
49
4.6
4.9
4.5
4.8
4.8
4.9
49
49
4.4
4.8
4.8
4.8
4.9
4.8
4.8
4.5
4.8

4.4

c3
Bir=04 Pmax
56 56
56 5.6
56 5.6
56 5.6
56 5.6
49 49
4.9 4.9
5.2 5.4
56 5.6
5.1 5.1
56 5.6
56 5.6
53 54
56 5.6
52 54
53 53
53 53
56 5.6
56 5.6
56 5.6
50 5.0
52 5.2
52 5.2
52 52
54 54
52 5.2
52 52
49 5.0
52 5.2
49 5.0
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Bmin
5.3
53
5.3
5.3
53
43
4.9
5.3
53
4.3
5.3
53
5.2
5.3
53
5.1
53
53
53
53
53
5.3
53
53
53
53
53
5.0
53
53

ca
Br=o.4
5.9
5.9
5.9
5.9
5.9
5.2
5.5
59
5.9
5.4
59
5.9
5.7
59
5.9
5.6
5.6
5.9
5.9
5.9
5.5
5.5
55
5.5
5.7
5.5
5.5
5.2
5.5

5.5

Bmax
5.9

5.9
5.9
5.9
5.9
5.3
5.6
5.9
5.9
5.5
5.9
5.9
5.7
5.9
5.9
5.7
5.7
5.9
5.9
5.9
5.6
5.6
5.6
5.6
5.8
5.6
5.6
5.3
5.6
5.6

Bmin
4.7
4.7
5.3
4.7
4.7
4.0
4.8
5.1
4.7
4.3
4.7
4.7
43
4.7
5.1
4.6
4.6
5.1
4.7
4.7
4.6
4.5
4.5
4.5
4.6
4.5
4.5
4.1
4.5
49

C5
Bir=0.4
5.3
5.3
6.1
5.3
5.3
4.4
5.3
5.5
53
4.7
5.3
53
5.0
5.3
55
4.9
4.9
5.5
5.3
5.3
4.9
4.8
4.8
4.8
5.0
4.8
4.8
4.5
4.8
5.0

Brmax
5.4
5.4
6.1
5.4
5.4
4.7
53
5.5
5.4
4.7
5.4
5.4
5.3
5.4
5.5
5.3
5.3
5.5
5.4
5.4
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3
5.3

Bmin
4.8
4.9
4.8
49
4.9
4.0
4.5
4.9
4.8
3.9
4.8
4.8
4.5
4.9
4.8
4.7
4.9
4.8
4.8
4.8
4.7
4.6
49
4.9
4.7
4.6
4.6
4.3
49
4.6

D1
Bir=0.4
5.4
5.8
5.4
5.8
5.8
5.1
5.0
5.8
5.4
4.4
5.4
5.4
5.2
5.8
5.4
5.1
5.5
5.4
5.4
5.4
5.1
5.0
5.4
5.4
5.2
5.0
5.0
4.7
5.4
5.0

Bmax
5.4
5.8
5.4
5.8
5.8
5.1
5.0
5.8
5.4
4.4
5.4
5.4
5.2
5.8
5.4
5.1
5.5
5.4
5.4
5.4
5.1
5.0
5.4
5.4
5.2
5.0
5.0
4.9
5.4
5.0

Bmin
4.9
49
4.9
4.9
49
3.9
4.5
4.9
4.8
3.9
4.9
49
49
4.9
4.9
4.7
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.7
49
4.9
4.8
49
49

D2
Bir=0.4
5.7
5.7
5.7
5.7
5.7
4.9
5.3
5.7
5.3
5.2
5.7
5.7
5.4
5.7
5.7
5.0
5.4
5.7
5.7
5.7
5.4
5.3
5.3
5.3
5.1
5.3
5.3
5.0
5.3
5.3

Load

Brmax comb.

5.7
5.7
5.7
5.7
5.7
5.1
5.3
5.7
5.3
5.3
5.7
5.7
5.4
5.7
5.7
5.0
5.4
5.7
5.7
5.7
5.4
5.3
5.3
5.3
5.1
5.3
5.3
5.0
5.3
5.3

a+b

a+b

a+b

a+b
a+b
a+b
a+b

a+b

a+b
a+b
a+b
a+b
a+bh
a+b
a+b
a+bh

a+bh



For a reinforced concrete slab (see Table 20), results show that for the load ratio y = 0.4
the reliability levels are equal or above the CEN recommended value of B: = 3.8 for most
countries and categories of loaded areas. For the category of loaded areas C5, which are
characteristic for construction works used for sport activities or congregation areas (reliability
category RC3), the reliability level B: = 4.3 is also achieved, except for Pmin mainly when
procedure b is adopted. The results are similar to the ones obtained for the reinforced concrete
beam. In fact, Croatia did not meet the target reliability level for Bmin for all categories of imposed
loads and Lithuania did not achieve the recommended level for Bmin for the categories of imposed
loads A, B and C5, showing the lowest value of B¢, (-16%) for the category C5 and procedure b
(see Table 30). A reinforced concrete slab, designed with CEN recommended values using
procedure b, achieved a minimum reliability level 6% lower than the target (Bt = 4.3) for the
category C5.

For a composite steel concrete slab (see Table 21), the results show that for many countries,
the reliability level is below the CEN target value for the load ratio y = 0.4, mainly for the
categories of imposed loads A, C2 and C5 and when procedure b is chosen. For the category
of imposed loads A, the reliability levels for most countries are less than 5% below the CEN
target values. The only exceptions are Lithuania and the Check Republic, which achieved
reliability levels that are 28% and 20% below the target, respectively. A composite steel
concrete slab designed with procedure b according to CEN recommended values shows, at most,
a reliability level 22% below the target (see Table 31). A large majority of countries and
categories obtained a minimum reliability level Bmin below the CEN recommended reliability
level. For Bmin, the lowest reliability value is achieved by Croatia (- 41%) for all categories with
reliability RC2.

For a steel tie (see Table 22), the results show that that for many countries, the reliability
level is below the CEN target value for the load ratio y = 0.4, mainly for the categories of
imposed loads A and C5, mainly when procedure b is chosen. The lowest value for the load
ratio y = 0.4 is achieved by Lithuania (- 23%) for category C5 and procedure b, whereas CEN
shows a maximum relative difference of -12% for the same situation (see Table 32). On the
contrary, Bulgaria, which applied the upper bound of the imposed load interval for category
C5, and adopted a higher value than the RV in EN 1993-1-1 for the material partial factor,
commonly achieved the CEN recommended reliability level. For most considered countries and
categories of loaded areas the minimum reliability level Bminis below the CEN recommended
reliability level. The situation is more frequent for the categories of imposed loads A, C1, C5
and D1. When interpreting the results for category A of imposed loads, it should be noted that
the use of steel ties is not very common in residential buildings, so the estimated relatively
low reliability of this structural member for category A is more a theoretical, than a practical
case.

For a steel column (see Table 23), the results show that for the load ratio y = 0.4, for the
category of loaded area C5 and when procedure b is chosen, all countries and CEN do not
achieve a reliability level below the CEN recommended. The maximum relative difference to
the recommended target and load ratio y = 0.4 is achieved by Lithuania for the category C5
and procedure b, with a value equal to -20%. CEN shows a maximum relative difference
of -20% for category C5 and procedure b (see Table 33). With respect to Bmin all MS and CEN
do not meet the target reliability level B; = 4.3 for the category of imposed loads C5. Exception
is made for Bulgaria and Denmark that achieved the CEN recommended reliability for all
categories of imposed loads. Croatia’s level for Bmin is lower than the CEN recommended value
for all categories of imposed loads.
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Table 20 - Minimum and maximum reliability levels (B) for relevant y load ratios, and reliability levels for the load ratio y = 0.4, considering the categories of

imposed loads A to D2 - reinforced concrete slab

MS\Cat

CEN
BEL
BGR
Cyp
CZE
DNK
FIN
FRA
GBR
HRV
HUN
IRL
LTU
LUX
LVA
NLD
NOR
PRT
SVK
SVN
SWE
CEN
BEL
CZE
GBR
HUN
IRL
LTU
LUX
LVA

Bmin
4.2
4.2
4.2
4.2
3.8
3.6
4.1
3.8
4.2
34
4.2
4.2
3.5
4.2
4.2
3.9
4.1
4.2
4.2
4.2
4.1
4.1
4.1
3.6
4.1
4.1
4.1
33
4.1
4.1

A
Bir=0.4
4.9
4.9
4.9
4.9
45
3.9
4.5
4.5
4.9
4.4
4.9
4.9
4.3
4.9
4.9
4.4
4.6
4.9
4.9
4.9
4.6
4.5
4.5
41
4.7
4.5
45
3.9
45
45

Brmax

5.2
5.2
5.2
5.2
4.9
4.0
4.6
4.9
5.2
4.5
5.2
5.2
4.8
5.2
5.2
4.6
4.8
5.2
5.2
5.2
4.8
4.8
4.8
4.6
4.9
4.8
4.8
4.6
4.8
4.8

Bmin
4.5
4.5
4.5
4.5
4.4
3.6
4.1
4.4
4.5
34
4.5
4.5
3.6
4.5
4.4
4.3
4.5
4.5
4.5
4.5
4.3
4.5
4.5
4.2
4.5
4.5
4.5
34
4.5
4.2

B
Bix=0.4
5.4
5.4
5.4
5.4
5.1
4.4
4.6
5.1
5.4
5.0
5.4
5.4
4.4
5.4
5.1
4.8
5.2
5.4
5.4
5.4
4.8
5.1
5.1
4.6
5.3
5.1
5.1
3.9
5.1
4.6

Brmax

5.5
5.5
5.5
5.5
5.2
4.4
4.6
5.2
5.5
5.0
5.5
5.5
47
5.5
5.2
438
5.2
5.5
5.5
5.5
4.8
5.1
5.1
4.7
5.3
5.1
5.1
4.5
5.1
4.7

Bmin
4.3
4.3
4.3
4.3
4.3
3.6
3.8
3.9
4.3
34
4.3
4.3
4.0
4.3
3.9
4.3
4.2
4.3
4.3
4.3
3.8
4.2
4.2
4.2
4.3
4.2
4.2
3.9
4.2
3.8

C1
Biy=0.4 Pmax
5.0 5.3
5.0 5.3
5.0 53
5.0 53
5.0 5.3
4.1 4.1
4.3 4.5
4.7 5.0
5.0 53
4.6 4.6
5.0 53
5.0 53
4.7 5.1
5.0 53
4.7 5.0
4.8 4.9
4.7 4.9
5.0 53
5.0 53
5.0 53
4.4 4.7
4.6 4.8
4.6 4.8
4.6 4.8
4.8 5.0
4.6 4.8
4.6 4.8
44 47
4.6 4.8
4.3 4.7

Bmin
4.5
4.5
4.5
4.5
4.5
34
3.8
4.5
4.5
34
4.5
4.5
4.4
4.5
4.2
4.1
4.4
4.5
4.5
4.5
4.2
4.3
4.3
43
4.4
43
43
4.0
43
3.9

Cc2
Bi=o.4
5.0
5.0
5.0
5.0
5.0
43
4.0
5.0
5.0
4.4
5.0
5.0
4.6
5.0
4.5
4.6
4.6
5.0
5.0
5.0
4.4
4.5
4.5
45
4.8
4.5
45
41
4.5
4.0

Brmax

5.0
5.0
5.0
5.0
5.0
4.7
4.5
5.0
5.0
4.7
5.0
5.0
4.7
5.0
4.6
4.8
4.8
5.0
5.0
5.0
4.5
4.7
4.7
4.7
4.8
4.7
4.7
4.5
4.7
4.5

Bmin
4.5
4.5
4.5
4.5
4.5
3.6
4.0
4.1
4.5
34
4.5
4.5
4.2
4.5
4.1
4.4
4.5
4.5
4.5
4.5
4.0
4.4
4.4
4.4
4.5
4.4
4.4
4.1
4.4
4.0

C3
Bi=o.4
5.2
5.2
5.2
5.2
5.2
4.7
4.4
4.8
5.2
4.7
5.2
5.2
4.9
5.2
4.8
4.9
4.9
5.2
5.2
5.2
4.5
4.8
4.8
4.8
5.0
4.8
4.8
45
4.8
4.4
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Brmax

53
5.3
5.3
5.3
5.3
4.7
4.5
5.1
5.3
4.8
5.3
5.3
5.1
5.3
5.1
5.0
5.0
5.3
5.3
5.3
4.7
4.9
4.9
4.9
5.1
4.9
4.9
4.7
4.9
4.7

Bmin
5.1
5.1
5.1
5.1
5.1
4.1
4.6
5.1
5.1
3.9
5.1
5.1
4.8
5.1
5.1
4.8
5.1
5.1
5.1
5.1
4.9
5.0
5.0
5.0
5.1
5.0
5.0
4.6
5.0
5.0

ca
Bi=o.4
5.7
5.7
5.7
5.7
5.7
5.0
5.2
5.7
5.7
5.1
5.7
5.7
5.4
5.7
5.7
5.4
5.4
5.7
5.7
5.7
5.2
5.2
5.2
5.2
5.5
5.2
5.2
49
5.2
5.2

Bmax

57
5.7
5.7
5.7
5.7
5.1
5.3
5.7
5.7
5.2
5.7
5.7
5.4
5.7
5.7
5.4
5.4
5.7
5.7
5.7
5.2
5.3
5.3
5.3
5.5
5.3
5.3
5.1
5.3
5.3

Bmin
4.3
4.3
5.1
4.3
4.3
3.8
4.5
4.7
4.3
3.9
4.3
4.3
3.9
4.3
4.7
4.1
4.1
4.7
4.3
4.3
4.1
4.1
4.1
4.1
4.2
4.1
4.1
3.6
4.1
4.5

C5
Bir=0.4
4.9
4.9
5.9
4.9
4.9
41
4.9
5.2
4.9
4.3
4.9
4.9
4.7
4.9
5.2
4.6
4.6
5.2
4.9
4.9
4.6
4.4
4.4
4.4
4.7
4.4
4.4
41
4.4
4.7

Bmax

5.1
5.1
5.9
5.1
5.1
4.5
5.1
5.3
5.4l
43
5.1
5.4l
5.4l
5.1
53
5.1
5.1
5.3
5.1
5.1
5.1
5.1
5.1
5.1
5.1
5.1
5.1
5.1
5.1
5.1

Bmin
4.4
4.5
4.4
4.5
4.5
3.7
4.1
4.5
4.4
34
4.4
4.4
4.1
4.5
4.4
4.3
4.5
4.4
4.4
4.4
4.3
4.2
4.5
4.5
4.3
4.2
4.2
3.9
4.5
4.2

D1
Bir=0.4
5.1
5.5
5.1
5.5
5.5
49
4.6
5.5
5.1
4.0
5.1
5.1
4.8
5.5
5.1
4.7
5.2
5.1
5.1
5.1
4.7
4.6
5.1
5.1
4.8
4.6
4.6
4.3
5.1
4.6

Brmax

5.1
5.5
5.1
5.5
5.5
4.9
4.6
5.5
5.1
4.0
5.1
5.1
4.9
5.5
5.1
4.7
5.2
5.1
5.1
5.1
4.7
4.7
5.1
5.1
4.9
4.7
4.7
4.6
5.1
4.7

Bmin
4.5
4.5
4.5
4.5
4.5
3.6
4.1
4.5
43
34
4.5
4.5
4.5
4.5
4.5
4.2
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
43
4.5
4.5
4.3
4.5
4.5

D2
Bir=0.4
5.4
5.4
5.4
5.4
5.4
4.7
4.9
5.4
4.9
4.8
5.4
5.4
5.1
5.4
5.4
4.6
5.1
5.4
5.4
5.4
5.1
4.9
4.9
4.9
4.7
4.9
4.9
4.6
4.9
4.9

Load

e comb.

5.4
5.4
5.4
5.4
5.4
4.8
5.0
5.4
5.0
4.9
5.4
5.4
5.1
5.4
5.4
4.6
5.1
5.4
5.4
5.4
5.1
5.0
5.0
5.0
4.7
5.0
5.0
4.6
5.0
5.0

atb

a+b

a+b

a+b
a+b
a+b
a+b

a+b

at+b
atbh
a+bh
a+bh
a+b
a+bh
a+bh
a+b

a+b



Table 21 - Minimum and maximum reliability levels (B) for relevant y load ratios, and reliability levels for the load ratio y = 0.4, considering the categories of
imposed loads A to D2 - composite steel concrete slab

A B C1 c2 c3 c4 c5 D1 D2 Load
Bmin PBioa Pmex PBrin Bu-os Pmex Bmin Broa Pmax Pmin Pyoa Brax Pmin Py-oa Prax PBmin Puoa PBrac PBmin Bu-os Pmac PBrin Bu-os Pmex Prin Buos Pmec MO
CEN 35 41 43 35 46 46 35 42 43 35 40 40 35 44 44 41 48 48 34 40 41 35 42 42 35 45 45 a+b
BEL 35 41 43 35 46 46 35 42 43 35 40 40 35 44 44 41 48 48 34 40 41 35 46 46 35 45 45 a+b
BGR 37 43 45 38 48 49 38 44 46 38 43 43 38 46 47 43 51 51 43 53 53 38 44 45 38 47 47 a
CYP 35 41 43 35 46 46 35 42 43 35 40 40 35 44 44 41 48 48 34 40 41 35 46 46 35 45 45 a
CZE 32 37 40 35 42 42 35 42 43 35 40 40 35 44 44 41 48 48 34 40 41 35 46 46 35 45 45 a+b

MS\Cat

DNK 34 3.8 89 34 43 4.3 34 3.9 4.0 3.2 4.2 4.6 3.5 4.5 4.5 3.9 4.9 5.0 3.6 4.0 4.4 3.5 4.7 4.8 34 4.6 4.7 c
FIN 31 3.7 3.7 31 3.7 3.7 31 3.5 3.5 2.7 2.9 3.5 3.0 3.6 3.6 3.5 4.3 4.3 3.4 4.0 4.1 3.0 3.7 3.7 3.0 4.0 4.1 c
FRA 3.2 3.7 4.0 3.5 4.2 4.2 33 3.8 4.1 3.5 4.0 4.0 3.5 4.0 4.1 4.1 4.8 4.8 3.8 4.2 43 3.5 4.6 4.6 3.5 4.5 4.5 a
GBR 3.5 4.1 4.3 3.5 4.6 4.6 3.5 4.2 4.3 3.5 4.0 4.0 3.5 4.4 4.4 4.1 4.8 4.8 34 4.0 4.1 3.5 4.2 4.2 3.5 4.0 40 a+b
HRV 23 3.6 3.6 23 4.1 4.1 23 3.7 3.7 23 33 3.7 23 3.9 3.9 2.8 4.2 4.2 2.8 3.2 3.2 23 3.0 3.0 23 3.9 4.0 a
HUN 3.5 4.1 4.3 3.5 4.6 4.6 3.5 4.2 4.3 3.5 4.0 4.0 3.5 4.4 4.4 4.1 4.8 4.8 34 4.0 4.1 3.5 4.2 4.2 3.5 4.5 45 a+b
IRL 3.5 4.1 4.3 3.5 4.6 4.6 3.5 4.2 4.3 3.5 4.0 4.0 3.5 4.4 4.4 4.1 4.8 4.8 34 4.0 4.1 3.5 4.2 4.2 3.5 4.5 45 a+b
LTU 2.9 3.5 3.8 2.9 3.5 8Y/ 34 3.9 4.1 34 3.6 3.6 3.5 4.1 4.2 3.9 4.5 4.5 2.9 3.7 4.1 3.4 3.9 3.9 3.5 4.1 41 a+b
LUX 3.5 4.1 4.3 3.5 4.6 4.6 3.5 4.2 4.3 3.5 4.0 4.0 3.5 4.4 4.4 4.1 4.8 4.8 34 4.0 4.1 3.5 4.6 4.6 3.5 4.5 45 a+b
LVA 3.5 4.1 4.3 3.5 4.2 4.2 33 3.8 4.1 3.1 3.4 3.5 3.5 4.0 4.1 4.1 4.8 4.8 3.8 4.2 43 3.5 4.2 4.2 3.5 4.5 45 a+b
NLD 3.3 3.6 BY/ 34 3.9 319 34 4.0 4.1 3.0 3.6 3.8 33 4.1 4.1 3.8 4.4 4.4 3.2 3.5 4.1 3.4 3.8 3.8 3.2 3.6 3.6 b
NOR 3.6 4.0 4.1 3.8 4.5 4.5 3.8 4.1 4.2 3.6 3.9 4.1 3.8 4.3 4.3 4.3 4.7 4.7 3.4 3.8 43 3.8 4.5 4.5 3.8 4.4 4.4 b
PRT 35 4.1 4.3 3.5 4.6 4.6 3.5 4.2 4.3 3.5 4.0 4.0 3.5 4.4 4.4 4.1 4.8 4.8 3.8 4.2 43 3.5 4.2 4.2 3.5 4.5 4.5 a
SVK 3.5 4.1 4.3 3.5 4.6 4.6 3.5 4.2 4.3 3.5 4.0 4.0 3.5 4.4 4.4 4.1 4.8 4.8 3.4 4.0 4.1 3.5 4.2 4.2 3.5 4.5 4.5 a
SVN 3.5 4.1 4.3 3.5 4.6 4.6 3.5 4.2 4.3 3.5 4.0 4.0 3.5 4.4 4.4 4.1 4.8 4.8 3.4 4.0 4.1 3.5 4.2 4.2 3.5 4.5 4.5 a
SWE 3.5 3.8 3.9 3.5 3.9 3.9 3.2 3.6 3.7 3.2 33 3.5 34 3.7 3.7 4.1 4.3 4.3 3.2 3.5 4.1 3.5 3.8 3.8 3.5 4.1 4.2 b
CEN 3.5 3.7 38 3.5 4.2 4.2 3.5 3.8 38 3.2 3.4 3.7 35 40 40 41 4.3 43 3.1 3.4 4.1 3.5 3.7 37 35 4.0 4.1 a+b
BEL 3.5 3.7 3.8 3.5 4.2 4.2 3.5 3.8 3.8 3.2 34 3.7 3.5 4.0 4.0 4.1 4.3 4.3 3.1 3.4 4.1 3.5 4.2 4.2 3.5 4.0 41 a+b
CZE 3.0 33 3.6 3.5 3.7 3.7 3.5 3.8 3.8 3.2 34 3.7 3.5 4.0 4.0 4.1 4.3 4.3 3.1 34 4.1 3.5 4.2 4.2 3.5 4.0 41 a+b
GBR 3.5 3.9 4.0 3.5 4.4 4.4 3.5 4.0 4.1 34 3.7 3.8 3.5 4.2 4.2 4.1 4.5 4.6 33 3.7 4.1 3.5 3.9 3.9 3.5 3.8 3.8 a+b
HUN 3.5 3.7 3.8 3.5 4.2 4.2 3.5 3.8 3.8 3.2 3.4 3.7 3.5 4.0 4.0 4.1 4.3 4.3 3.1 34 4.1 3.5 3.7 3.7 3.5 4.0 41 a+b
IRL 3.5 3.7 3.8 3.5 4.2 4.2 3.5 3.8 3.8 3.2 34 3.7 3.5 4.0 4.0 4.1 4.3 4.3 3.1 34 4.1 3.5 3.7 3.7 3.5 4.0 41 a+b
LTU 2.7 3.0 3.5 2.7 3.0 3.5 33 3.5 3.7 2.9 3.0 3.5 34 3.6 3.7 3.7 3.9 4.1 2.7 3.0 4.1 3.2 34 3.6 3.5 3.6 3.7 a+b
LUX 3.5 3.7 3.8 3.5 4.2 4.2 3.5 3.8 3.8 3.2 3.4 3.7 3.5 4.0 4.0 4.1 4.3 4.3 3.1 34 4.1 3.5 4.2 4.2 3.5 4.0 41 a+b
LVA 3.5 3.7 3.8 3.5 3.7 3.7 3.2 3.4 3.7 2.8 2.9 3.5 33 3.6 3.7 4.1 4.3 4.3 3.5 3.7 4.1 3.5 3.7 3.7 3.5 4.0 41 a+b
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Table 22 - Minimum and maximum reliability levels (B) for relevant y load ratios, and reliability levels for the load ratio y = 0.4, considering the categories of

imposed loads A to D2 - steel tie

MS\Cat

CEN
BEL
BGR
Cyp
CZE
DNK
FIN
FRA
GBR
HRV
HUN
IRL
LTU
LUX
LVA
NLD
NOR
PRT
SVK
SVN
SWE
CEN
BEL
CZE
GBR
HUN
IRL
LTU
LUX
LVA

Bmin
3.5
3.5
3.6
35
3.0
33
33
3.0
3.5
2.2
3.5
3.5
2.7
3.5
3.5
3.2
3.5
3.5
3.5
3.5
34
3.3
3.3
2.9
34
3.3
33
2.6
33
33

A
Bix=0.4
4.1
41
4.4
4.1
3.7
3.8
3.7
3.7
41
3.6
4.1
41
3.5
4.1
41
3.6
4.1
4.1
41
41
3.8
3.7
3.7
33
3.9
3.7
3.7
3.0
3.7
3.7

Brmax
4.9

4.9
5.3
4.9
4.5
46
4.0
4.5
49
3.7
4.9
49
4.4
4.9
49
4.0
4.8
4.9
49
49
43
4.3
43
4.2
4.4
43
43
4.1
43
43

Bmin
4.0
4.0
4.3
4.0
3.6
3.9
34
3.6
4.0
2.2
4.0
4.0
2.7
4.0
3.6
3.5
4.2
4.0
4.0
4.0
3.5
4.0
4.0
3.5
4.0
4.0
4.0
2.5
4.0
3.5

B
Bix=0.4
4.9
4.9
5.2
4.9
4.4
46
3.9
4.4
4.9
4.3
4.9
4.9
3.6
4.9
44
4.0
4.8
4.9
4.9
4.9
4.0
4.4
4.4
3.9
4.7
4.4
4.4
3.0
4.4
3.9

Brmax
5.3

5.3
5.7
5.3
4.9
4.7
4.0
4.9
5.3
4.3
5.3
5.3
43
5.3
4.9
4.2
5.1
5.3
5.3
5.3
4.3
4.5
4.5
4.3
4.9
4.5
4.5
4.0
4.5
4.3

Bmin
3.6
3.6
3.7
3.6
3.6
3.5
3.0
3.2
3.6
2.2
3.6
3.6
33
3.6
3.2
3.6
3.7
3.6
3.6
3.6
31
3.5
3.5
3.5
3.5
3.5
3.5
31
3.5
3.0

C1
Bi=04 Pmax
4.3 5.0
4.3 5.0
4.5 5.4
43 5.0
4.3 5.0
4.0 4.6
3.4 4.0
3.9 4.6
4.3 5.0
3.8 3.9
4.3 5.0
4.3 5.0
3.9 4.7
4.3 5.0
3.9 4.6
41 44
4.2 4.8
43 5.0
4.3 5.0
4.3 5.0
3.6 4.2
3.9 4.4
3.9 4.4
3.9 4.4
4.1 4.5
3.9 4.4
3.9 4.4
35 4.2
3.9 4.4
3.4 4.2

Bmin
4.0
4.0
4.4
4.0
4.0
3.6
2.8
4.0
4.0
2.2
4.0
4.0
3.6
4.0
33
3.4
4.3
4.0
4.0
4.0
3.6
3.8
3.8
3.8
3.9
3.8
3.8
33
3.8
3.0

Cc2
Bi=0a
4.8
4.8
5.3
4.8
4.8
5.1
3.2
4.8
4.8
3.8
4.8
4.8
4.3
4.8
41
4.3
4.7
4.8
4.8
4.8
3.8
4.0
4.0
4.0
45
4.0
4.0
3.4
4.0
3.2

Brmax

4.8
4.8
5.3
4.8
4.8
53
4.0
4.8
4.8
4.0
4.8
4.8
4.3
4.8
4.2
4.3
4.8
4.8
4.8
4.8
4.0
4.2
4.2
4.2
4.5
4.2
4.2
4.0
4.2
4.0

Bmin
3.8
3.8
4.0
3.8
3.8
4.0
3.2
34
3.8
2.2
3.8
3.8
3.5
3.8
3.4
3.7
3.9
3.8
3.8
3.8
33
3.7
3.7
3.7
3.7
3.7
3.7
33
3.7
3.2

C3
Bi=0a
4.5
45
4.8
4.5
45
4.7
3.6
4.1
4.5
4.0
4.5
4.5
4.2
4.5
4.1
4.2
4.5
4.5
4.5
4.5
3.8
4.1
4.1
4.1
4.3
4.1
41
3.7
4.1
3.6
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Brmax

5.1
5.1
5.5
5.1
5.1
5.0
4.0
4.7
5.1
4.1
5.1
5.1
438
5.1
47
4.4
4.9
5.1
5.1
5.1
4.2
4.4
4.4
4.4
46
4.4
4.4
43
4.4
4.2

Bmin
4.4
4.4
4.6
4.4
4.4
4.7
4.1
4.4
4.4
3.0
4.4
4.4
4.0
4.4
4.4
4.3
4.5
4.4
4.4
4.4
4.1
4.2
4.2
4.2
4.3
4.2
4.2
3.7
4.2
4.2

ca
Bi=0a
5.5
5.5
5.9
5.5
5.5
5.7
49
5.5
5.5
4.7
5.5
5.5
5.1
5.5
5.5
5.1
5.4
5.5
5.5
5.5
49
4.9
49
49
5.2
49
49
4.4
49
49

Bmax

5.8
5.8
6.2
5.8
5.8
5.8
4.9
5.8
5.8
4.7
5.8
5.8
5.4
5.8
5.8
5.1
5.5
5.8
5.8
5.8
5.0
5.1
5.1
5.1
5.3
5.1
5.1
4.9
5.1
5.1

Bmin
3.4
34
5.1
34
34
3.9
4.0
3.9
3.4
3.0
34
3.4
2.9
34
3.9
3.2
3.5
3.9
3.4
3.4
3.2
3.1
3.1
3.1
33
3.1
3.1
2.6
3.1
3.6

C5
Bi=0.4
4.6
46
6.4
4.6
46
46
4.6
5.0
4.6
3.6
4.6
4.6
4.2
4.6
5.0
4.0
4.4
5.0
4.6
4.6
4.0
3.8
3.8
3.8
4.2
3.8
3.8
3.3
3.8
4.2

Bmax
5.0

5.0
6.5
5.0
5.0
5.4
4.9
5.2
5.0
3.6
5.0
5.0
4.9
5.0
5.2
4.9
5.3
5.2
5.0
5.0
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9
4.9

Bmin
3.6
4.0
3.8
4.0
4.0
4.0
33
4.0
3.6
2.2
3.6
3.6
3.2
4.0
3.6
3.5
4.2
3.6
3.6
3.6
3.5
3.4
4.0
4.0
3.5
34
34
3.1
4.0
34

D1
Bi=0.4
4.5
5.0
4.8
5.0
5.0
5.2
3.9
5.0
4.5
3.1
4.5
4.5
41
5.0
4.5
4.0
4.9
4.5
4.5
4.5
4.0
3.9
4.5
4.5
4.2
3.9
3.9
3.5
4.5
3.9

Brmax

4.8
5.3
5.2
5.3
5.3
5.2
4.0
5.3
4.8
3.1
4.8
4.8
4.5
5.3
4.8
4.1
5.1
4.8
4.8
4.8
4.2
4.2
4.5
4.5
4.4
4.2
4.2
4.1
4.5
4.2

Bmin
4.0
4.0
4.3
4.0
4.0
3.9
33
4.0
3.5
2.2
4.0
4.0
S/
4.0
4.0
3.4
4.2
4.0
4.0
4.0
4.0
3.9
819
3.9
34
3.9
3.9
3.5
3.9
3.9

D2
Bi=0.4
5.0
5.0
5.3
5.0
5.0
5.2
4.4
5.0
4.4
4.2
5.0
5.0
4.5
5.0
5.0
3.9
4.9
5.0
5.0
5.0
4.5
4.4
4.4
4.4
41
4.4
4.4
3.9
4.4
4.4

Load

e comb.

5.2
5.2
5.6
5.2
5.2
5.2
4.4
5.2
4.7
4.2
5.2
5.2
4.8
5.2
5.2
4.0
5.0
5.2
5.2
5.2
4.6
4.4
4.4
4.4
4.2
4.4
4.4
4.2
4.4
4.4

atb

a+b

a+b

a+b
a+b
a+b
a+b

a+b

at+b
atbh
a+b
a+bh
a+b
a+bh
a+bh
a+b

a+b



Table 23 - Minimum and maximum reliability levels (B) for relevant y load ratios, and reliability levels for the load ratio y = 0.4, considering the categories of
imposed loads A to D2 - steel column

MS\Cat

CEN
BEL
BGR
Cyp
CZE
DNK
FIN
FRA
GBR
HRV
HUN
IRL
LTU
LUX
LVA
NLD
NOR
PRT
SVK
SVN
SWE
CEN
BEL
CZE
GBR
HUN
IRL
LTU
LUX
LVA

Bmin
3.8
3.8
3.9
3.8
34
3.6
3.5
34
3.8
2.7
3.8
3.8
31
3.8
3.8
3.5
3.8
3.8
3.8
3.8
3.7
3.7
3.7
3.2
3.7
3.7
3.7
2.9
3.7
3.7

A
Bi=0.4
4.4
4.4
4.6
4.4
4.0
41
4.0
4.0
4.4
3.9
4.4
4.4
3.8
4.4
44
3.9
4.3
4.4
4.4
4.4
4.1
4.0
4.0
3.6
4.2
4.0
4.0
3.3
4.0
4.0

Brmax
4.6

46
4.9
4.6
4.4
43
4.1
4.4
46
3.9
4.6
46
42
4.6
46
4.0
4.5
4.6
46
46
4.2
4.2
42
4.1
4.4
4.2
4.2
4.0
4.2
4.2

Bmin
3.9
3.9
4.2
3.9
3.9
3.9
3.5
3.9
3.9
2.7
3.9
3.9
3.1
3.9
3.9
3.8
4.2
3.9
3.9
3.9
3.8
3.9
3.9
3.8
3.9
3.9
3.9
2.9
3.9
3.8

B
Br=0a
4.9
4.9
5.2
4.9
45
4.6
4.1
4.5
4.9
4.4
4.9
4.9
3.8
4.9
45
4.2
4.9
4.9
4.9
4.9
4.2
4.5
4.5
4.1
4.7
4.5
45
33
45
4.1

Brmax

5.0
5.0
5.3
5.0
4.6
4.6
4.1
4.6
5.0
4.4
5.0
5.0
4.1
5.0
4.6
4.2
4.9
5.0
5.0
5.0
4.2
4.5
4.5
4.1
4.7
4.5
4.5
3.9
4.5
4.1

Bmin
3.9
3.9
4.0
3.9
3.9
3.8
34
3.5
3.9
2.7
3.9
3.9
3.6
3.9
3.5
3.8
4.0
3.9
3.9
3.9
34
3.8
3.8
3.8
3.8
3.8
3.8
3.5
3.8
34

C1
Biz=04 Pmax
4.5 4.7
45 4.7
4.7 5.0
4.5 4.7
45 4.7
4.2 4.3
3.7 3.9
4.1 4.5
4.5 4.7
4.0 4.1
4.5 4.7
4.5 4.7
4.2 4.5
4.5 4.7
41 45
43 44
4.4 4.6
4.5 4.7
4.5 4.7
4.5 4.7
3.8 4.1
4.1 4.2
4.1 4.2
4.1 4.2
43 44
4.1 4.2
41 42
3.8 4.1
4.1 4.2
3.7 4.1

Bmin
3.9
3.9
4.2
3.9
3.9
3.6
3.1
3.9
3.9
2.7
3.9
3.9
3.8
3.9
3.5
3.5
4.1
3.9
3.9
3.9
3.6
3.7
3.7
3.7
3.8
3.7
3.7
34
3.7
33

Cc2
Bi=0a
4.4
4.4
4.8
4.4
4.4
4.6
3.3
4.4
4.4
3.8
4.4
4.4
4.0
4.4
3.9
4.0
4.4
4.4
4.4
4.4
3.8
3.9
3.9
3.9
4.2
3.9
3.9
3.5
3.9
3.3

Brmax

4.5
4.5
4.8
4.5
4.5
5.0
3.9
4.5
4.5
4.1
4.5
4.5
4.1
4.5
4.0
4.2
4.5
4.5
4.5
4.5
3.9
4.1
4.1
4.1
4.3
4.1
4.1
3.9
4.1
310

Bmin
3.9
3.9
4.2
3.9
3.9
3.9
3.5
3.7
3.9
2.7
3.9
3.9
3.8
3.9
3.7
3.8
4.2
3.9
3.9
3.9
3.6
3.9
3.9
3.9
3.9
3.9
3.9
3.6
3.9
3.6

C3
Bi=0a
4.7
4.7
4.9
4.7
4.7
4.8
3.9
4.3
4.7
4.2
4.7
4.7
4.4
4.7
43
4.4
4.6
4.7
4.7
4.7
4.0
4.3
4.3
4.3
45
4.3
4.3
4.0
4.3
3.9

33

Bmax Bmin
48 4.5
4.8 4.5
5.1 4.8
4.8 4.5
4.8 4.5
4.9 4.4
3.9 4.0
4.5 4.5
4.8 4.5
4.2 3.2
4.8 4.5
4.8 4.5
4.6 4.2
4.8 4.5
4.5 4.5
4.4 4.2
4.7 4.7
4.8 4.5
4.8 4.5
4.8 4.5
4.1 4.4
43 45
4.3 4.5
4.3 4.5
4.6 4.5
4.3 4.5
4.3 4.5
4.1 4.0
4.3 4.5
4.1 4.5

ca
Bi=0a
5.2
5.2
5.5
5.2
5.2
5.3
4.7
5.2
5.2
4.6
5.2
5.2
49
5.2
5.2
4.8
5.1
5.2
5.2
5.2
4.7
4.7
47
4.7
5.0
4.7
4.7
4.3
4.7
4.7

Bmax

5.2
5.2
5.5
5.2
5.2
5.4
4.7
5.2
5.2
4.6
5.2
5.2
4.9
5.2
5.2
4.8
5.1
5.2
5.2
5.2
4.7
4.7
4.7
4.7
5.0
4.7
4.7
4.5
4.7
4.7

Bmin
3.7
3.7
4.8
3.7
3.7
4.1
3.9
4.1
3.7
3.2
3.7
3.7
3
3.7
4.1
3.5
3.8
4.1
3.7
3.7
3.5
3.5
3.5
3.5
3.6
3.5
3.5
3.0
3.5
3.9

C5
Bi=0.4
4.4
4.4
5.7
4.4
4.4
4.4
4.4
4.7
4.4
3.6
4.4
4.4
41
4.4
4.7
4.0
4.3
4.7
4.4
4.4
4.0
3.8
3.8
3.8
41
3.8
3.8
3.5
3.8
4.1

Bmax
4.6

4.6
5.7
4.6
4.6
4.9
4.5
4.7
4.6
3.6
4.6
4.6
4.5
4.6
4.7
4.5
4.8
4.7
4.6
4.6
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5
4.5

Bmin
3.9
3.9
4.1
3.9
3.9
3.9
34
3.9
3.9
2.7
3.9
3.9
3.6
3.9
3.9
3.8
4.2
3.9
3.9
3.9
3.8
3.8
3.9
3.9
3.8
3.8
3.8
34
3.9
3.8

D1
Bi=0.4
4.5
5.0
4.8
5.0
5.0
5.1
4.0
5.0
4.5
3.4
4.5
4.5
4.2
5.0
4.5
4.2
4.9
4.5
4.5
4.5
4.2
4.0
4.5
4.5
4.3
4.0
4.0
3.7
4.5
4.0

Brmax

4.6
5.0
4.9
5.0
5.0
5.1
4.0
5.0
4.6
34
4.6
4.6
4.4
5.0
4.6
4.2
4.9
4.6
4.6
4.6
4.2
4.1
4.5
4.5
4.3
4.1
4.1
4.0
4.5
4.1

Bmin
3.9
3.9
4.2
3.9
3.9
3.9
3.5
3.9
3.8
2.7
3.9
3.9
3.9
3.9
3.9
&7/
4.2
3.9
319
319
3.9
3.9
319
3.9
3.7
3.9
3.9
3.8
3.9
3.9

D2
Bi=0.4
4.9
4.9
5.1
4.9
4.9
5.0
4.4
4.9
4.4
4.3
4.9
4.9
4.5
4.9
4.9
4.0
4.8
4.9
4.9
4.9
4.5
4.4
4.4
4.4
41
4.4
4.4
4.0
4.4
4.4

Load

e comb.

4.9
4.9
5.1
4.9
4.9
5.0
4.4
4.9
4.4
4.3
4.9
4.9
4.5
4.9
4.9
4.0
4.8
4.9
4.9
4.9
4.5
4.4
4.4
4.4
4.1
4.4
4.4
4.0
4.4
4.4

atb

a+b

a+b

a+b
a+b
a+b
a+b

a+b

at+b
atbh
a+b
a+bh
a+b
a+bh
a+bh
a+b

a+b



For a timber beam (see Table 24) and for the load ratio y = 0.4, the results show that for
the category of imposed loads C5 the reliability level is below the recommended reliability
level for CEN and for all countries, except Bulgaria. The same happens for most countries and
CEN for the categories of imposed load C2 and C4 when procedure b is chosen. The maximum
relative difference to the recommended target is achieved by Lithuania for the load ratio
x = 0.4, for the category of imposed load C5 and procedure b, with a value equal to -22%,
whereas CEN shows a relative difference of -17% (see Table 34). For all countries, CEN and
categories of imposed loads, the minimum reliability level Bmin is below the CEN recommended
reliability level.

For a timber column (see Table 25), and for the load ratio y = 0.4, the results show that for
the category of imposed loads C2, C4 and C5 the reliability level is below recommended
reliability level for CEN for all countries, except for Denmark. The maximum relative difference
to the recommended target is achieved by Lithuania for the load ratio y = 0.4, for the category
of imposed load C5 and procedure b, with a value equal to -22%. CEN shows a maximum
relative difference of -18% for the same situation (Table 35). For all countries, CEN and all
categories of imposed loads, the minimum reliability level Bmin is below the CEN recommended
reliability. The maximum reliability level Bmax is also below the CEN recommended level for the
category of imposed load C5 for all countries except Bulgaria.

For a masonry wall (see Table 26 and Table 36), the results show that for the vast majority
of countries and categories of loaded areas the reliability levels are equal or above the CEN
recommended level for the reliability categories RC2 and RC3. An exception occurs for the
Netherlands for the category of imposed loads C5 for the load ratio x = 0.4, and for Denmark
and the Netherlands for the minimum reliability level Bmin, where the reliability levels are below
the CEN recommended reliability level. France, the United Kingdom and Sweden achieved
differences to the CEN target level higher than +50%, for all categories of imposed loads,
except for C5. The reliability levels obtained for CEN show differences from the target level
ranging from +16% (imposed load C5, procedure b) to +51% (imposed load B, procedure a).
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Table 24 - Minimum and maximum reliability levels (B) for relevant y load ratios, and reliability levels for the load ratio y = 0.4, considering the categories of
imposed loads A to D2 - timber beam

MS\Cat

CEN
BEL
BGR
Cyp
CZE
DNK
FIN
FRA
GBR
HRV
HUN
IRL
LTU
LUX
LVA
NLD
NOR
PRT
SVK
SVN
SWE
CEN
BEL
CZE
GBR
HUN
IRL
LTU
LUX
LVA

Bmin
3.6
3.6
3.6
3.6
3.6
31
34
3.6
3.6
2.9
3.6
3.6
3.4
3.6
3.6
3.6
3.5
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
33
3.6
3.6

A
Bi=0.4
4.3
43
4.3
4.3
4.0
36
4.0
4.0
4.3
3.9
4.3
4.3
3.8
4.3
4.3
3.9
4.0
4.3
4.3
4.3
4.1
4.0
4.0
3.7
4.2
4.0
4.0
3.5
4.0
4.0

Brmax
4.3

4.3
4.3
4.3
4.1
3.6
4.0
4.1
4.3
4.0
4.3
4.3
319
4.3
4.3
819
4.0
4.3
43
43
4.1
4.0
4.0
3.8
4.2
4.0
4.0
3.7
4.0
4.0

Bmin
3.6
3.6
3.6
3.6
3.6
31
34
3.6
3.6
2.9
3.6
3.6
3.4
3.6
3.6
3.6
3.5
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
33
3.6
3.6

B
Br=0a
4.5
45
4.5
4.5
43
3.8
3.9
4.3
4.5
4.2
4.5
4.5
3.8
4.5
4.3
4.0
4.2
4.5
4.5
4.5
4.0
4.2
4.2
3.9
4.4
4.2
4.2
3.4
4.2
3.9

Brmax
4.6

46
4.6
4.6
43
4.0
4.0
43
46
4.4
4.6
46
3.8
4.6
43
4.1
43
4.6
4.6
4.6
4.1
4.4
4.4
4.0
4.5
4.4
4.4
3.6
4.4
4.0

Bmin
3.6
3.6
3.6
3.6
3.6
31
34
3.6
3.6
2.9
3.6
3.6
3.6
3.6
3.6
3.6
3.5
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6

C1
Biz=04 Pmax
4.4 4.4
44 44
4.4 4.4
4.4 4.4
44 44
3.7 3.8
3.8 3.8
4.1 4.1
44 44
4.0 4.1
4.4 4.4
44 44
4.2 4.2
4.4 4.4
4.1 4.1
4.2 4.3
4.0 4.1
4.4 4.4
44 44
44 44
3.9 3.9
4.1 4.1
4.1 4.1
4.1 4.1
4.2 4.2
4.1 4.1
4.1 4.1
3.9 3.9
4.1 4.1
3.8 3.8

Bmin
3.6
3.6
3.6
3.6
3.6
2.9
3.1
3.6
3.6
2.9
3.6
3.6
3.6
3.6
3.4
3.4
34
3.6
3.6
3.6
34
3.5
3.5
3.5
3.6
3.5
3.5
33
3.5
3.2

Cc2
Bi=0a
3.9
3.9
3.9
3.9
3.9
35
3.2
3.9
3.9
3.5
3.9
3.9
3.7
3.9
3.6
3.7
3.5
3.9
3.9
3.9
3.5
3.6
3.6
3.6
3.8
3.6
3.6
3.3
3.6
3.2

Brmax

4.0
4.0
4.0
4.0
4.0
3.9
3.6
4.0
4.0
3.8
4.0
4.0
3.7
4.0
3.7
319
3.7
4.0
4.0
4.0
3.6
3.8
3.8
3.8
3.9
3.8
3.8
3.6
3.8
3.6

Bmin
3.6
3.6
3.6
3.6
3.6
31
34
3.6
3.6
2.9
3.6
3.6
3.6
3.6
3.6
3.6
3.5
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6

C3
Bi=0a
4.4
4.4
4.4
4.4
4.4
4.1
3.9
4.2
4.4
4.1
4.4
4.4
4.2
4.4
4.2
4.2
4.1
4.4
4.4
4.4
3.9
4.2
4.2
4.2
4.3
4.2
4.2
3.9
4.2
3.9

35

Brmax

4.4
4.4
4.4
4.4
4.4
42
3.9
4.2
4.4
4.2
4.4
4.4
42
4.4
42
43
4.2
4.4
4.4
4.4
4.0
4.2
42
4.2
43
4.2
4.2
4.0
4.2
3.9

Bmin
4.0
4.0
4.0
4.0
4.0
34
3.7
4.0
4.0
3.2
4.0
4.0
4.0
4.0
4.0
3.8
3.9
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
3.9
4.0
4.0

ca
Bi=0a
4.5
4.5
4.5
4.5
4.5
4.1
4.2
4.5
4.5
4.1
4.5
4.5
4.3
4.5
4.5
4.3
4.2
4.5
4.5
4.5
4.2
4.2
4.2
4.2
4.4
4.2
4.2
4.0
4.2
4.2

Bmax

4.6
4.6
4.6
4.6
4.6
4.4
4.4
4.6
4.6
4.4
4.6
4.6
4.3
4.6
4.6
4.4
4.3
4.6
4.6
4.6
4.3
4.4
4.4
4.4
4.5
4.4
4.4
4.1
4.4
4.4

Bmin
3.7
3.7
4.0
3.7
3.7
3.2
3.6
4.0
3.7
3.2
3.7
3.7
3.4
3.7
4.0
3.6
3.4
4.0
3.7
3.7
3.6
3.5
3.5
3.5
3.6
3.5
3.5
3.2
3.5
3.7

C5
Bi=0.4
4.0
4.0
4.6
4.0
4.0
3.4
4.0
4.1
4.0
3.5
4.0
4.0
3.8
4.0
41
3.7
3.5
4.1
4.0
4.0
3.7
3.6
3.6
3.6
3.8
3.6
3.6
3.4
3.6
3.8

Bmax
4.0

4.0
4.7
4.0
4.0
3.7
4.1
4.1
4.0
3.5
4.0
4.0
4.0
4.0
4.1
4.0
3.9
4.1
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0

Bmin
3.6
3.6
3.6
3.6
3.6
3.1
33
3.6
3.6
2.9
3.6
3.6
3.6
3.6
3.6
3.6
3.5
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6

D1
Bi=0.4
4.2
45
4.2
4.5
45
41
3.9
4.5
4.2
3.4
4.2
4.2
4.0
4.5
4.2
4.0
4.2
4.2
4.2
4.2
4.0
3.9
4.2
4.2
41
3.9
3.9
3.7
4.2
3.9

Brmax

4.2
4.6
4.2
4.6
4.6
4.4
4.0
4.6
4.2
3.5
4.2
4.2
4.0
4.6
4.2
4.0
4.3
4.2
4.2
4.2
4.0
4.0
4.4
4.4
4.1
4.0
4.0
3.7
4.4
4.0

Bmin
3.6
3.6
3.6
3.6
3.6
3.1
34
3.6
3.6
2.9
3.6
3.6
3.6
3.6
3.6
3.5
3.5
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6

D2
Bi=0.4
4.4
4.4
4.4
4.4
4.4
39
4.1
4.4
41
4.0
4.4
4.4
41
4.4
4.4
3.8
4.0
4.4
4.4
4.4
4.1
4.0
4.0
4.0
3.9
4.0
4.0
3.8
4.0
4.0

Load

e comb.

4.4
4.4
4.4
4.4
4.4
4.3
4.3
4.4
4.1
4.2
4.4
4.4
4.2
4.4
4.4
3.9
4.2
4.4
4.4
4.4
4.3
4.3
4.3
4.3
3.9
4.3
4.3
4.0
4.3
4.3

atb

a+b

a+b

a+b
a+b
a+b
a+b

a+b

at+b
atbh
a+b
a+bh
a+b
a+bh
a+bh
a+b

a+b



Table 25 - Minimum and maximum reliability levels (B) for relevant y load ratios, and reliability levels for the load ratio y = 0.4, considering the categories of
imposed loads A to D2 - timber column

MS\Cat

CEN
BEL
BGR
Cyp
CZE
DNK
FIN
FRA
GBR
HRV
HUN
IRL
LTU
LUX
LVA
NLD
NOR
PRT
SVK
SVN
SWE
CEN
BEL
CZE
GBR
HUN
IRL
LTU
LUX
LVA

Bmin
3.6
3.6
3.6
3.6
3.6
31
34
3.6
3.6
3.0
3.6
3.6
3.6
3.6
3.6
3.5
3.5
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.5
3.6
3.6

A
Bir=0.4
4.2
42
4.2
4.2
4.0
36
4.0
4.0
4.2
3.9
4.2
4.2
3.8
4.2
4.2
3.9
3.9
4.2
4.2
4.2
4.0
4.0
4.0
3.7
4.1
4.0
4.0
3.6
4.0
4.0

Brmax

4.2
4.2
4.2
4.2
4.0
3.7
4.0
4.0
4.2
4.0
4.2
4.2
3.8
4.2
4.2
319
4.0
4.2
4.2
4.2
4.1
4.0
4.0
3.8
4.1
4.0
4.0
3.6
4.0
4.0

Bmin
3.6
3.6
3.6
3.6
3.6
31
34
3.6
3.6
3.0
3.6
3.6
3.5
3.6
3.6
3.6
3.5
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
34
3.6
3.6

B
Br=o.4
4.3
43
4.3
4.3
41
37
3.8
41
4.3
4.0
4.3
4.3
3.7
4.3
41
3.9
4.0
4.3
4.3
4.3
3.9
4.1
41
3.8
4.2
4.1
41
3.4
4.1
3.8

Brmax

4.4
4.4
4.4
4.4
4.1
4.0
4.0
4.1
4.4
43
4.4
4.4
3.7
4.4
4.1
4.1
43
4.4
4.4
4.4
4.1
4.4
4.4
4.0
4.4
4.4
4.4
3.6
4.4
4.0

Bmin
3.6
3.6
3.6
3.6
3.6
3.2
34
3.6
3.6
3.0
3.6
3.6
3.6
3.6
3.6
3.5
3.5
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6

C1
Bi=04 Pmax
4.2 4.3
4.2 4.3
4.2 4.3
4.2 4.3
4.2 4.3
3.7 3.8
3.8 3.8
4.0 4.0
4.2 4.3
4.0 4.1
4.2 4.3
4.2 4.3
4.1 4.1
4.2 4.3
4.0 4.0
4.1 4.2
4.0 4.1
4.2 4.3
4.2 4.3
4.2 4.3
3.8 3.9
4.0 4.1
4.0 4.1
4.0 4.1
4.1 4.2
4.0 4.1
4.0 4.1
3.8 3.9
4.0 4.1
3.8 3.8

Bmin
3.6
3.6
3.6
3.6
3.6
3.0
3.2
3.6
3.6
3.0
3.6
3.6
3.5
3.6
3.4
3.4
33
3.6
3.6
3.6
34
3.4
3.4
34
3.5
34
34
33
34
3.2

Cc2
Br=o.4
3.8
38
3.8
3.8
38
3.4
3.3
3.8
3.8
3.5
3.8
3.8
3.6
3.8
3.5
3.6
3.5
3.8
3.8
3.8
3.5
3.5
3.5
3.5
3.6
3.5
3.5
3.3
3.5
3.2

Brmax

3.8
3.8
3.8
3.8
3.8
3.7
3.6
3.8
3.8
3.7
3.8
3.8
3.6
3.8
3.6
3.7
3.6
3.8
3.8
3.8
3.6
3.7
3.7
3.7
3.8
3.7
3.7
3.6
3.7
3.6

Bmin
3.6
3.6
3.6
3.6
3.6
3.2
34
3.6
3.6
3.0
3.6
3.6
3.6
3.6
3.6
3.5
3.5
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6

C3
Br=o.4
4.2
4.2
4.2
4.2
4.2
4.0
3.8
4.0
4.2
4.0
4.2
4.2
4.1
4.2
4.0
4.1
4.0
4.2
4.2
4.2
3.9
4.0
4.0
4.0
4.1
4.0
4.0
3.8
4.0
3.8

36

Brmax
4.3

4.3
4.3
4.3
4.3
4.2
3.9
4.1
4.3
4.2
4.3
4.3
4.1
4.3
4.1
4.2
4.2
4.3
4.3
4.3
3.9
4.2
4.2
4.2
4.3
4.2
4.2
4.0
4.2
310

Bmin
3.8
3.8
3.8
3.8
3.8
34
3.6
3.8
3.8
33
3.8
3.8
3.8
3.8
3.8
3.7
3.7
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8

ca
Bi=o.4
4.2
4.2
4.2
4.2
4.2
39
4.0
4.2
4.2
3.9
4.2
4.2
4.1
4.2
4.2
4.1
4.0
4.2
4.2
4.2
4.0
4.0
4.0
4.0
4.1
4.0
4.0
3.8
4.0
4.0

Bmax

4.4
4.4
4.4
4.4
4.4
43
4.3
4.4
4.4
4.2
4.4
4.4
4.1
4.4
4.4
43
4.2
4.4
4.4
4.4
4.2
4.3
4.3
4.3
4.3
43
4.3
4.0
43
43

Bmin
3.7
3.7
3.8
3.7
3.7
3.2
3.5
3.8
3.7
33
3.7
3.7
34
3.7
3.8
3.6
3.5
3.8
3.7
3.7
3.6
3.5
3.5
3.5
3.6
3.5
3.5
33
3.5
3.6

C5
Bir=0.4
3.8
3.8
4.3
3.8
3.8
3.4
3.8
3.9
3.8
3.4
3.8
3.8
3.7
3.8
3.9
3.6
3.5
3.9
3.8
3.8
3.6
3.5
3.5
3.5
3.7
3.5
3.5
3.4
3.5
3.7

Bmax
3.8

3.8
4.4
3.8
3.8
3.6
4.0
3.9
3.8
3.5
3.8
3.8
3.8
3.8
3.9
3.8
3.7
3.9
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8
3.8

Bmin
3.6
3.6
3.6
3.6
3.6
3.2
33
3.6
3.6
3.0
3.6
3.6
3.6
3.6
3.6
3.5
3.5
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6

D1
Bir=0.4
4.0
43
4.0
4.3
43
4.0
3.8
4.3
4.0
3.4
4.0
4.0
3.9
4.3
4.0
3.9
4.0
4.0
4.0
4.0
3.9
3.8
4.0
4.0
3.9
3.8
3.8
3.6
4.0
3.8

Brmax

4.1
4.4
4.1
4.4
4.4
4.4
4.0
4.4
4.1
3.5
4.1
4.1
3.9
4.4
4.1
4.0
4.3
4.1
4.1
4.1
4.0
4.0
4.3
4.3
4.0
4.0
4.0
3.8
4.3
4.0

Bmin
3.6
3.6
3.6
3.6
3.6
3.1
34
3.6
3.6
3.0
3.6
3.6
3.6
3.6
3.6
3.5
3.5
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6
3.6

D2
Bir=0.4
4.1
41
4.1
4.1
41
3.8
3.9
41
3.9
3.8
4.1
41
4.0
4.1
41
3.7
3.9
4.1
41
4.1
4.0
3.9
3.9
3.9
3.8
3.9
3.9
3.7
3.9
3.9

Load
e comb.

4.3 a+b
4.3 a+tb
4.3 a
4.3 a
4.3 a+tb
4.2 c
4.2 c
4.3 a
3.9 a+b
4.2 a
43 a+tb
4.3 atb
4.0 a+b
43 a+tb
4.3 a+tb
39 b
41 b
4.3 a
4.3 a
4.3 a
42 b
4.2 a+b
42 a+b
42 a+b
39 atb
4.2 a+b
42 a+b
3.9 atb
4.2 a+b
4.2 a+b



Table 26 - Minimum and maximum reliability levels (B) for relevant y load ratios, and reliability levels for the load ratio y = 0.4, considering the categories of

imposed loads A to D2 - masonry wall

MS\Cat

CEN
BEL
BGR
Cyp
CZE
DNK
FIN
FRA
GBR
HRV
HUN
IRL
LTU
LUX
LVA
NLD
NOR
PRT
SVK
SVN
SWE
CEN
BEL
CZE
GBR
HUN
IRL
LTU
LUX
LVA

Bmin
5.0
5.0
5.0
5.0
5.1
3.6
4.8
5.4
5.8
4.8
5.0
5.0
5.3
5.0
5.6
4.2
5.0
5.4
5.0
5.0
5.8
5.0
5.0
5.0
5.8
5.0
5.0
5.2
5.0
5.5

A
Bir=0.4
5.5
5.5
5.5
5.5
5.6
41
53
5.9
6.4
5.6
5.5
5.5
6.0
5.5
6.1
4.5
5.3
5.9
5.5
5.5
6.2
5.3
5.3
5.4
6.3
5.3
5.3
5.7
5.3
5.8

Brmax
5.5

5.5
5.5
5.5
5.7
4.1
5.3
6.1
6.4
5.6
5.5
5.5
6.2
5.5
6.1
4.5
5.3
5.9
5.5
5.5
6.2
5.3
5.3
5.5
6.3
5.3
5.3
6.0
5.3
59

Bmin
5.0
5.0
5.0
5.0
5.4
3.6
4.8
5.8
6.0
4.8
5.0
5.0
5.4
5.0
5.7
4.2
5.0
5.4
5.0
5.0
6.0
5.0
5.0
5.4
6.0
5.0
5.0
5.3
5.0
5.7

B
Bix=0.4
5.8
5.8
5.8
5.8
5.9
43
5.2
6.2
6.7
5.8
5.8
5.8
6.0
5.8
6.1
4.5
5.6
6.1
5.8
5.8
6.2
5.5
5.5
5.6
6.6
5.5
55
5.7
5.5
5.9

Brmax
5.8

5.8
5.8
5.8
5.9
4.4
5.3
6.2
6.7
5.9
5.8
5.8
6.1
5.8
6.1
46
5.6
6.1
5.8
5.8
6.2
5.6
5.6
5.6
6.6
5.6
5.6
6.0
5.6
5.9

Bmin
5.0
5.0
5.0
5.0
5.4
3.6
4.8
5.5
5.9
4.8
5.0
5.0
5.7
5.0
5.4
4.2
5.0
5.4
5.0
5.0
5.6
5.0
5.0
5.4
5.9
5.0
5.0
5.6
5.0
53

C1
Biy=0.4 Pmax
5.6 5.6
5.6 5.6
5.6 5.6
5.6 5.6
5.9 6.0
4.2 4.2
5.1 5.1
6.0 6.1
6.4 6.5
5.6 5.6
5.6 5.6
5.6 5.6
6.3 6.3
5.6 5.6
5.9 6.0
4.7 4.8
5.4 5.4
5.9 6.0
5.6 5.6
5.6 5.6
6.0 6.1
5.3 5.3
53 53
5.7 5.7
6.3 6.4
53 53
53 5.3
6.0 6.1
53 53
5.7 5.8

Bmin
5.0
5.0
5.0
5.0
5.4
3.5
4.6
5.8
6.0
4.8
5.0
5.0
5.9
5.0
5.5
4.0
4.9
5.4
5.0
5.0
5.8
4.9
4.9
5.3
5.9
4.9
4.9
5.7
4.9
5.3

C2
Bix=0.4 Pmax
5.3 5.3
5.3 5.3
53 53
53 53
5.7 5.7
4.0 4.3
4.7 5.0
6.0 6.1
6.2 6.4
53 5.5
53 53
53 5.3
6.1 6.1
53 53
5.6 5.7
42 44
5.1 5.2
5.7 5.7
53 53
53 53
5.9 6.0
5.0 5.2
5.0 5.2
5.4 5.6
6.1 6.3
5.0 5.2
5.0 5.2
5.8 6.0
5.0 5.2
53 5.7

Bmin
5.0
5.0
5.0
5.0
5.4
3.6
4.8
5.7
6.0
4.8
5.0
5.0
5.9
5.0
5.6
4.1
5.0
5.4
5.0
5.0
5.7
5.0
5.0
5.4
6.0
5.0
5.0
5.8
5.0
5.5

c3
Bix=0.4 Pmax
5.7 5.7
5.7 5.7
5.7 5.7
5.7 5.7
6.0 6.0
4.5 4.6
5.2 5.2
6.1 6.1
6.6 6.6
5.7 5.7
5.7 5.7
5.7 5.7
6.4 6.4
5.7 5.7
6.0 6.0
4.7 4.8
5.5 5.5
6.0 6.0
5.7 5.7
5.7 5.7
6.1 6.1
5.4 5.4
5.4 5.4
5.8 5.8
6.4 6.4
5.4 5.4
5.4 5.4
6.1 6.1
5.4 5.4
5.8 5.8
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Bmin
5.3
5.3
5.3
5.3
5.7
3.9
5.1
6.1
6.2
5.1
5.3
5.3
6.2
5.3
6.0
4.4
5.3
5.7
5.3
5.3
6.2
5.3
5.3
5.7
6.2
5.3
5.3
6.1
5.3
6.0

ca
Bi=o.4
5.8
5.8
5.8
5.8
6.1
4.5
5.5
6.5
6.8
5.8
5.8
5.8
6.6
5.8
6.4
4.8
5.6
6.1
5.8
5.8
6.5
5.5
5.5
5.9
6.6
5.5
5.5
6.2
5.5
6.1

Bmax

5.8
5.8
5.8
5.8
6.2
4.8
5.6
6.6
7.2
5.9
5.8
5.8
6.6
5.8
6.5
4.9
5.7
6.2
5.8
5.8
6.5
5.6
5.6
6.1
6.7
5.6
5.6
6.3
5.6
6.2

Bmin
5.0
5.0
5.3
5.0
5.4
3.7
5.0
6.0
6.0
5.1
5.0
5.0
5.7
5.0
5.9
4.2
4.9
5.7
5.0
5.0
5.8
4.9
4.9
5.3
5.9
4.9
4.9
5.5
4.9
5.7

C5
Bir=0.4
5.3
5.3
5.8
5.3
5.7
39
5.3
6.1
6.2
5.3
5.3
5.3
6.1
53
6.1
4.3
5.1
5.8
5.3
5.3
6.0
5.0
5.0
5.4
6.1
5.0
5.0
5.8
5.0
5.8

Bmax

5.3
5.3
5.9
5.3
5.7
4.2
5.4
6.2
6.2
5.3
53
53
6.2
5.3
6.1
4.5
5.3
5.8
5.3
5.3
6.2
5.3
5.3
5.7
6.2
5.3
5.3
6.2
5.3
6.0

Bmin
5.0
5.0
5.0
5.0
5.4
3.7
4.8
5.8
6.0
4.8
5.0
5.0
5.8
5.0
5.7
4.2
5.0
5.4
5.0
5.0
5.9
5.0
5.0
5.4
6.0
5.0
5.0
5.7
5.0
5.7

D1
Bir=0.4
5.5
5.7
5.5
5.7
6.1
45
5.2
6.5
6.4
5.2
5.5
5.5
6.2
5.7
6.1
4.5
5.6
5.9
5.5
5.5
6.2
5.2
5.5
5.9
6.3
5.2
5.2
6.0
5.5
5.8

Brmax

5.5
5.8
5.5
5.8
6.1
4.8
5.2
6.6
6.4
5.2
5.5
5.5
6.2
5.8
6.1
4.6
5.6
5.9
5.5
5.5
6.2
5.2
5.6
5.9
6.3
5.2
5.2
6.0
5.6
5.8

Bmin
5.0
5.0
5.0
5.0
5.4
3.6
4.8
5.8
6.0
4.8
5.0
5.0
6.0
5.0
5.7
4.1
5.0
5.4
5.0
5.0
6.0
5.0
5.0
5.4
6.0
5.0
5.0
6.0
5.0
5.7

D2
Bir=0.4
5.6
5.6
5.6
5.6
6.0
4.4
5.4
6.3
6.3
5.7
5.6
5.6
6.4
5.6
6.2
4.4
5.4
6.0
5.6
5.6
6.4
5.4
5.4
5.7
6.1
5.4
5.4
6.1
5.4
6.0

Load

Brmax comb.

5.7
5.7
5.7
5.7
6.0
4.7
5.5
6.5
6.3
5.8
5.7
5.7
6.4
5.7
6.3
4.4
5.5
6.0
5.7
5.7
6.4
5.5
5.5
5.8
6.2
5.5
5.5
6.1
5.5
6.1

atb

a+b

a+b

a+b
a+b
a+b
a+b

a+b

ath
atbh
a+bh
a+bh
a+b
a+bh
a+bh
a+b

a+b



5 Reliability of structural members considering the
combination of imposed loads

In this chapter it is analysed the influence of the combination factor yo on the reliability of
a selected structural members, namely a concrete column and a steel column (see
Figure 1 to Figure 4).

The analysis was made for the combination of two imposed loads, i.e., office areas
(category B) as the leading action, and residential areas (category A) as the
accompanying action. Three different values for the combination factor yo were considered:
the CEN recommended value equal to 0.7 and reduced values of yo equal to 0.6 and 0.5.
A load ratio kK = 1.0 between the accompanying and the main action was considered.
Procedures a and b for the combination of actions are shown.

The indicative value Bt = 3.8, for the reliability class RC2, is illustrated by a grey dashed
line in the Figures.

The results show that the reliability levels of a reinforced concrete column and of a
steel column designed for the combination of two imposed loads (categories B and A)
satisfy the recommended reliability index Bt given in EN 1990, not only for the combination
factor recommended by CEN (0.7), but also for the other two values (0.6 and 0.5)
considered. Also shown is that the higher the values of the combination factor yo, the
greater the reliability levels obtained.

Figure 1 - Reliability index B of a reinforced concrete column as a function of the load ratio y,
for the CEN recommended value of the combination factor yo = 0.7 and for yo = 0.6 and 0.5;
procedure a and selected load ratio k = 1
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Figure 2 - Reliability index B of a reinforced concrete column as a function of the load ratio y,
for the CEN recommended value of the combination factor yo = 0.7 and for yo = 0.6 and 0.5;
procedure b and selected load ratio k = 1
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Figure 3 - Reliability index B of a steel column as a function of the load ratio y, for the CEN
recommended value of the combination factor yo = 0.7 and for yo = 0.6 and 0.5; procedure a
and selected load ratio k = 1
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Figure 4 - Reliability index B of a steel column as a function of the load ratio y, for the CEN
recommended value of the combination factor yo = 0.7 and for yo = 0.6 and 0.5; procedure b
and selected load ratio k = 1
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6 Reliability of structural members for the lower and upper
bound of imposed loads using CEN NDPs values

This chapter presents the reliability levels of selected structural members designed
according to CEN NDPs values considering the upper and lower bounds of the
characteristic values of imposed loads provided in EN 1991-1-1 (see Table 7). The analysis
is made for a building loaded area of category B and is illustrated in Figure 5 to Figure
22.

Alternative procedures a to c are considered. Alternative procedure a (exp. 6.10) is
illustrated in red, alternative procedure b (exp. 6.10a & 6.10b) in blue, the lowest curve in
dashed green represents alternative procedure c¢ when in expression 6.10a only the
permanent loads are considered (6.10amod & 6.10b).

Figure 5 - Reliability index B of a reinforced concrete beam as a function of the load ratio y, for
the upper bound of imposed load of category B recommended in EN 1991-1-1.
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Figure 6 - Reliability index B of a reinforced concrete beam as a function of the load ratio y, for
the lower bound of imposed load of category B recommended in EN 1991-1-1.
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The results for the reinforced concrete beam show that for all the alternative
combinations of actions the recommended reliability of 3.8 is met along all load ratio y for
the upper bound of the imposed load of category B recommended in EN 1991-1-1. For the
lower bound of the imposed load the recommended reliability level of 3.8 is met for a range
of y between 0 and 0.7.

Figure 7 - Reliability index B of a reinforced concrete column as a function of the load ratio y, for
the upper bound of imposed load of category B recommended in EN 1991-1-1.
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Figure 8 - Reliability index B of a reinforced concrete column as a function of the load ratio y, for
the lower bound of imposed load of category B recommended in EN 1991-1-1.

6.5

a
6.0 —b

5.5
5.0

B 45

4.0

3.5
3.0

2.5
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

X

The results for the reinforced concrete column show that for all the alternative
combinations of actions the recommended reliability of 3.8 is met along all the considered
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range of y for the upper and lower bounds of the imposed load of category B given in
EN 1991-1-1.

Figure 9 - Reliability index B of a reinforced concrete slab as a function of the load ratio y, for
the upper bound of imposed load of category B recommended in EN 1991-1-1.
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Figure 10 - Reliability index B of a reinforced concrete slab as a function of the load ratio y, for
the lower bound of imposed load of category B recommended in EN 1991-1-1.
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The results for the reinforced concrete slab show that for all the alternative combinations
of actions the recommended reliability of 3.8 is met along all the considered range of y for
the upper bound of the imposed load of category B given in EN 1991-1-1. For the lower
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bound of the imposed load, the recommended reliability level of 3.8 is met for a range of
x between 0 and 0.7, for all the alternative combinations of actions.

Figure 11 - Reliability index B of a composite steel concrete slab as a function of the load ratio
x, for the upper bound of imposed load of category B recommended in EN 1991-1-1.
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Figure 12 - Reliability index B of a composite steel concrete slab as a function of the load ratio
%, for the lower bound of imposed load of category B recommended in EN 1991-1-1.
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The results for the composite steel concrete slab show that for the upper bound of the
imposed load, the recommended reliability of 3.8 is met along almost the complete range
of y for the alternative combinations rule a. For the alternative combination rules b and ¢
the recommended reliability is met when y is greater than 0.15 and 0.25, respectively. For
the lower bound of the imposed load, the recommended reliability of 3.8 is only met for
the application of the alternative combination rule a when y in the range between 0.2 to
0.35.

Figure 13 - Reliability index B of a steel tie as a function of the load ratio y, for the upper bound
of imposed load of category B recommended in EN 1991-1-1.
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Figure 14 - Reliability index B of a steel tie as a function of the load ratio y, for the lower bound
of imposed load of category B recommended in EN 1991-1-1.
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The results for a steel tie show that for the upper bound of the imposed load the
recommended reliability of 3.8 is met along all the considered range of y, except for the
alternative combination rule c for prevailing permanent actions when y is in a range from
0.05 to 0.15. For the lower bound of the imposed load, the recommended reliability of 3.8
is not met for procedure c.

Figure 15 - Reliability index B of a steel column as a function of the load ratio y, for the upper
bound of imposed load of category B recommended in EN 1991-1-1.
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Figure 16 - Reliability index B of a steel column as a function of the load ratio y, for the lower
bound of imposed load of category B recommended in EN 1991-1-1.
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The results for the steel column show that for the upper bound of the imposed loads the
recommended reliability of 3.8 is met along all the considered range of y, except for the
alternative combination rule c for prevailing permanent actions when y is in a range from
0.05 to 0.15. For the lower bound of the imposed load the recommended reliability of 3.8
is met for y ratios lower than 0.5 and 0.3, when the application of the alternative
combination rule @ and b are respectively selected.

Figure 17 - Reliability index B of a timber beam as a function of the load ratio y, for the upper
bound of imposed load of category B recommended in EN 1991-1-1.
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Figure 18 - Reliability index B of a timber beam as a function of the load ratio y, for the lower
bound of imposed load of category B recommended in EN 1991-1-1.
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The results for the timber beam show that for the upper bound of the imposed load, the
recommended reliability of 3.8 is met when applying the alternative combination rule a
almost over the entire range of y, and when applying the alternative combination rule b
for values of y higher than 0.1. For the lower bound of the imposed load the recommended
reliability of 3.8 is met only by the application of alternative combination rule a for values
of y between 0.1 and 0.6.

Figure 19 - Reliability index B of a timber column as a function of the load ratio y, for the upper
bound of imposed load of category B recommended in EN 1991-1-1.
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Figure 20 - Reliability index B of a timber column as a function of the load ratio y, for the lower
bound of imposed load of category B recommended in EN 1991-1-1.
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The results for the timber column show that for the upper bound of the imposed load,
the recommended reliability of 3.8 is met by the application of alternative combination rule
a for x > 0.1 and by the application of alternative combination rules b and c for y > 0.25.
For the lower bound of the imposed load the recommended reliability of 3.8 is not met for
all the combinations and y ratios and for procedure b and c. The alternative combination a
provides reliability levels slightly above 3.8 for y between 0.3 and 0.65.

Figure 21 - Reliability index B of a masonry wall as a function of the load ratio x, for the upper
bound of imposed load of category B recommended in EN 1991-1-1.
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Figure 22 - Reliability index B of a masonry wall as a function of the load ratio y, for the lower
bound of imposed load of category B recommended in EN 1991-1-1.
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The results for the masonry wall show that for the lower and upper bounds of the imposed
loads the recommended reliability of 3.8 is met for all alternative load combinations.

Table 27 presents a summary of the results of the reliability analysis for the selected
structural members designed according to CEN NDPs values considering the upper and
lower bounds of the characteristic values of imposed load of category B provided in
EN 1991-1-1 (see Table 7).

Table 27 - Summary of the results of the reliability analysis for the selected structural members
designed according to CEN NDPs values considering the upper and lower bounds of imposed loads
of category B provided in EN 1991-1-1

Selected IIm|(ojosefd Range of y for which g > 3.8
member oads o
category B Procedure a Procedure b | Procedure c
Reinforced Upper bound All All All
concrete
beam Lower bound 0-0.75 0-0.7 0-0.7
Reinforced Upper bound All All All
concrete
column Lower bound All All All
Reinforced Upper bound All All All
concrete slab ||\ erbound | 0-0.75 0-0.7 0-0.7
Composite Upper bound > 0.05 (almost all) | > 0.15 > 0.25
steel concrete
slab Lower bound 0.2 - 0.35 Not met Not met
Upper bound All All > 0.15
Steel tie
Lower bound 0-0.45 0-0.25 Not met
Upper bound All All > 0.15
Steel column
Lower bound 0-0.5 0-0.3 Not met
Upper bound >0.05 (almost all) | > 0.1 > 0.2
Timber beam
Lower bound 0.1 -0.6 Not met Not met
Timber Upper bound > 0.1 > 0.25 > 0.25
column Lower bound 0.3 - 0.65 Not met Not met
Upper bound All All All
Masonry wall
Lower bound All All All

Table 27 reveals that, for imposed loads of category B, when the alternative procedure a
is applied for structural members designed according to CEN NDPs values, the achieved
reliability level of structural members comply with the recommended reliability index B: for
the large majority of reasonable values of the load ratio .
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When the alternative b is applied, and for the lower bound of imposed loads recommended
in EN 1991-1-1, the reliability levels of composite, steel and timber members are commonly
lower than the reliability level recommended in EN 1990.

When the alternative procedure c is chosen and the upper bound of imposed load is
considered, the recommended reliability level is met in the entire range of the load ratio y,
for the reinforced concrete and masonry members and when the load ratio is greater than
0.2 - 0.3 for composite, steel and timber members. For the alternative procedure c and for
the lower bound of imposed loads recommended in EN 1991-1-1, the reliability levels of
composite, steel and timber members are commonly lower than the reliability level
recommended in EN 1990.
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7 Conclusions
7.1 Summary of the results

7.1.1 General assumptions

Reliability is defined in the Eurocodes as the “ability of a structure or a structural
member to fulfil the specified requirements, including the design working life, for
which it has been designed”. The reliability levels of basic structural members designed
according to Eurocodes considering the nationally selected NDPs of 20 countries were
analysed in this report. The obtained reliability indices p were compared with the Eurocodes
recommended requirement, the target reliability index B¢, given in EN 1990 for the
reference period of 50 years. The imposed loads considered in the analysis correspond to
commonly used categories of loaded areas A to D in buildings, as specified in EN 1991-1-1.
Typical buildings whose prevailing area corresponds to these categories of loaded areas
are: residential buildings and houses (category A); office buildings (category B); schools
(category C1); churches, theatres, cinemas (category C2); museums, exhibition centres
(category C3); sports facilities (category C4); concert halls, sports halls (category C5);
retails shops (category D1) and department stores (category D2). For common buildings
(reliability class RC2) with categories of imposed loads A, B, C1 to C3, D1 and D2, the
recommended reliability index is B: = 3.8, and for buildings in categories C4 and C5, used
for sport activities or public gathering spaces (reliability class RC3), the recommended
index is Bt = 4.3.

The study encompasses basic structural members considering different materials, as
follows:

- reinforced concrete beam, column and slab;
- composite steel concrete slab;

- steel tie and column;

- timber beam and column;

- masonry wall.

The reliability indices are calculated by probabilistic analysis considering the uncertainties
in the actions and material properties, and the uncertainties in the modelling of action
effects and structural resistance.

The procedures for fundamental combination of actions, herewith denoted as procedure a,
b, or ¢, are presented in detail in chapter 3, Table 4.

7.1.2 Reliability of structural members achieved

The reliability indices for a typical load ratio value y between the characteristic value of the
imposed load and the characteristic value of total load equal to 0.4 were obtained, as well
as the minimum and maximum values of reliability indices in a common interval of ratio y,
ranging from 0 to 0.7 for categories of imposed loads A to D (section 4.4). The load ratios
for which the reliability indices achieved the minimum and the maximum values were also
determined.

For the reinforced concrete members the vast majority of the considered countries
achieved reliability levels for common buildings (reliability class RC2) equal or
above the CEN recommended value of B: = 3.8 for the typical load ratio y = 0.4. For
the categories of loaded areas C4 and C5 (reliability class RC3), the reliability level Bt = 4.3
is also achieved for most countries, as depicted in Figure 23 for the category C5 and for
a reinforced concrete column.
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Figure 23 - Achievement of reliability levels by Member States relatively to CEN target values; load
ratio y = 0.4, reinforced concrete column, category of imposed loads C5
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Exceptions were found for the minimum value of the reliability indices obtained for a
reinforced concrete beam and a slab for the category of imposed load C5, mainly when
procedure b is chosen. In this case, the reinforced concrete members designed according to
CEN recommended values achieved reliability levels slightly below the recommended level.

For a composite steel concrete slab, the results for the typical load ratio y = 0.4 show
that for most considered countries the obtained reliability level is below the CEN
recommended reliability level for categories of loaded areas C2 and C5, mainly
when procedure b is chosen. Figure 24(a) illustrates the results for the category of
imposed loads B and Figure 24(b) for the category of imposed loads C5.

Figure 24 - Achievement of reliability levels by Member States relatively to CEN target values; load
ratio y = 0.4, composite steel concrete slab, (a) category of imposed loads B, and (b) category
of imposed loads C5
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For the steel column the reliability level attained by Croatia, Lithuania, the Netherlands,
Norway and Sweden is below the CEN target value for the load ratio y = 0.4 for the
category of imposed load C5, as depicted in Figure 25. For the same case, countries like
Belgium, the Czech Republic, Hungary, Ireland, Latvia, Luxembourg and the United
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Kingdom did not attain the target reliability level, when using procedure b for load
combination.

Figure 25 - Achievement of reliability levels by Member States relatively to CEN target values; load
ratio y = 0.4, steel column, category of imposed loads C5
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When designed according to CEN recommended values, the considered steel and
composite structural members exhibit reliability below the recommended level for
category C5 for the typical load ratio y = 0.4 when using procedure b for load
combination. On the other hand, countries like Bulgaria, which have chosen the upper
bound of the imposed load interval for C5 and adopted a higher value of partial factor for
structural steel than the RV in EN 1993-1-1, commonly achieved the CEN recommended
reliability level.

For the timber beam and column the results show that most considered countries
achieved the CEN recommended reliability level for categories of loaded areas A,
B, C1, C3, D1 and D2 for the typical load ratio y = 0.4. Figure 26 illustrates the results
for a timber beam for the typical load ratio x = 0.4 and category of imposed loads A.

Figure 26 - Achievement of reliability levels by Member States relatively to CEN target values; load
ratio y = 0.4, timber beam, category of imposed loads A
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For the category C5 for the timber beam the reliability level for the typical load ratio
v = 0.4 is below the CEN recommended reliability level when using CEN recommended
values and for all considered countries, except Bulgaria. Similar result is obtained when
using the CEN recommended values for a timber column for categories C2, C4 and C5.

The results show that for the masonry wall, made of solid bricks and general mortar, the
reliability levels of the vast majority of the considered countries satisfy the CEN
recommended value, for all categories of use, as shown in Figure 27 for category A.

Figure 27 - Achievement of reliability levels by Member States relatively to CEN target values; load
ratio x = 0.4, masonry wall category of imposed loads A
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A single exception occurs for the Netherlands for category of use C5 for y =0.4. The
reliability levels achieved with the recommended by CEN values have met the
recommended values in all instances.

The results show that the reliability of selected basic structural members designed
according to the national choices of the NDPs varies in a rather broad range in the different
countries and for the different materials:

— Denmark set up in its National Annex of EN 1990 a target reliability index Bt = 4.3 for
the class RC2 of structural members, and Bt = 4.7 for the class RC3 for the reference
period of 1 year, which correspond to B+ = 3.3 for the class RC2, and B+ = 3.8 for the
class RC3 for a reference period of 50 years. All the other considered countries
accepted the CEN recommended values of B+ = 3.8 for the class RC2 of structural
members, and B+ = 4.3 for the class RC3 for a reference period of 50 years.

— In most cases the reliability achieved with the choice of the NDPs by the countries
is equal or lower the one achieved with the CEN recommended values. However,
in some cases the country choices of the NDPs provide higher reliability, as for example
for the masonry wall for y = 0.4, where for each category of use at least 8 countries
achieved higher reliability than the one calculated with the CEN recommended values.

— The reliability achieved with the country choices of the NDPs is different for the different
materials. The vast majority of the countries achieved the target reliability for
reinforced concrete and masonry members, while several countries did not
achieve the target reliability for composite, steel and timber members for
several categories of use.

The reliability indices calculated in the present study for the typical load ratio y = 0.4 vary
from 2.9 to 6.8, the former value was obtained by Latvia for the composite steel concrete
slab for category of use C2 and for the combination procedure b and the latter value was
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obtained by the United Kingdom for the masonry wall for category of use C4 and for the
combination procedure a. The smallest value of the minimum reliability index is Bmin = 2.2.
It was detected for a steel tie for category of use A for Croatia and load ratio y =0, (i.e. no
imposed load applied), which is more academic, than practical case. It should be noted,
that the reliability of whole structure is normally higher than the one of a
structural member. Thus, the presented results show that a generally good level of
structural reliability has been achieved with the country choices of the NDPs.

7.1.2 Other results

Reliability analysis of a steel tie and a steel column was performed in section 4.2 for
a typical load ratio y = 0.3 and compared with the results for y = 0.4 used in the study
encompassing all the materials considered. The reliability levels obtained for the load ratio
x =0.3 for a steel tie are generally equal or slightly higher than the reliability levels
obtained for y = 0.4, for almost all building categories, except for C2. Similar results are
obtained for a steel column, where reliability levels obtained for the load ratio y = 0.3 are
slightly higher than those obtained for y = 0.4, for almost all building categories, except for
C2 and C5. These facts give reasons to consider the reliability levels of steel members for
a typical load ratio of 4y = 0.4 in section 4.4 as slightly conservative.

The influence of the selection of the probabilistic model of concrete compressive
strength on resulting reliability indices was analysed considering a two parameter
lognormal distribution and a common coefficient of variation of 0.10 (section 4.3). The
lower and upper bounds of the considered coefficient of variation of the model uncertainty
were 0.05 and 0.15, respectively, representing a higher and a lower quality of concrete
production and execution on site (section 4.3). In the vast majority of cases, the reliability
level of the reinforced concrete members satisfy the reliability levels recommended in
EN 1990. However, results show that high values (0.15) of the coefficient of variation of
the model uncertainty have influence on the reliability of concrete members for the
category of use C5 where, for the reinforced concrete beam, 13 out of 20 countries do not
fulfil the reliability level recommended in EN 1990, mainly when the load combination
procedure b is adopted. For this situation, also the reliability level obtained with CEN
recommended values is 11% below the recommended level. For the reinforced concrete
column, the large majority of countries have met the recommended reliability level.

The analysis of the influence of the combination factor yo on the reliability was
performed for two structural members, a concrete column and a steel column (chapter 5)
considering a combination of two imposed loads. Only two countries, Denmark and the
Netherlands, are using combination factors different from the recommended values for
different classes of imposed loads (see Table 9). The results indicated that the reliability
of structural members designed for the combination of two imposed loads is
consistent with the requirements in EN 1990 for the reliability level. Also shown was
that the higher the values of the combination factor yo, the greater the reliability levels
obtained.

Finally, reliability analysis for the selected structural members designed according to CEN
NDPs values considering the upper and lower bounds of the characteristic values
of imposed loads provided in EN 1991-1-1 was performed for category of use B (chapter
6). The results revealed that for the alternative procedure a, the achieved reliability levels
are greater than the recommended reliability for almost the entire range of the load ratio y.
The reliability levels of composite, steel and timber members, being designed according to
the lower bound of imposed loads recommended in EN 1991-1-1, are commonly lower
than the reliability level recommended in EN 1990, when alternative procedures b and c
are chosen. A summary of the results may be found in Table 27.

7.2 The way ahead

The analyses performed in the current report indicate that the reliability of selected
structural members, which were designed according to the national choice of the reliability
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elements (NDPs) varies in a rather broad range. The reliability levels of the structural
members for most common categories of imposed loads match the reliability indices
recommended in EN 1990. However, in some cases the reliability levels are below the CEN
target value and therefore should be further analysed and calibrated.

Special attention should be given to country choices related to composite
members, for the categories of imposed loads C2 and C5, to steel members for
the category C5, and to timber structural members for the categories C2, C4 and
C5, especially when procedure b for the fundamental combination of actions
(expressions 6.10a & 6.10b of EN 1990) is used.

The reliability levels achieved using CEN recommended values should also be studied
further, in order to delineate eventual needs for calibration of the recommended values,
especially when procedure b (expressions 6.10a & 6.10b of EN 1990) for the fundamental
combination of actions is chosen.

The rather broad interval of imposed loads for categories A to D presently
recommended in the Eurocodes should be further analysed and narrowed down.

The application of the procedure b for the fundamental combination of actions (expressions
6.10a & 6.10b of EN 1990), leads to a more uniform reliability level along the considered
range of ratio y of the variable loads to the total load, than the application of the unique
combination, i.e., procedure a (expression 6.10 of EN 1990). However, the application
of the procedure b for imposed loads of categories C2, C4 and C5 shall be allowed
after a careful calibration of the chosen NDPs with regard to the recommended reliability
levels.
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Annexes

Annex A. Reliability levels in percentage of CEN target values
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Table 28 - Reliability levels (%) relative to CEN target values, B minimum and maximum for relevant y load ratios, and B for the load ratio y = 0.4, considering the
categories of imposed loads A to D2 - reinforced concrete beam
A B c1 c2 c3 c4 cs5 D1 D2 Load

Bmin B\;(:O,A Bmax Bmin B\X=0»4 Bmax Bmin B\xzo,A Bmax Bmin [3\)(:0‘4 Bmax Bmin B\x:o,A Bmax Bmin B\x:o,A Bmax Bmin B\X:OA Bmax ﬁmin B\X:OA Bmax Bmin B\FOA ﬁmax comb.
CEN 103 294 382 206 449 46.6 14.0 324 403 20.6 33.7 342 200 382 426 194 345 349 09 168 20.9 159 34.7 369 206 433 43.5 a+b

MS\Cat

BEL 103 294 382 206 449 466 140 324 403 206 33.7 342 200 382 426 194 345 349 09 168 209 206 456 46.6 20.6 433 435 a+b
BGR 103 294 382 206 449 466 140 324 403 206 33.7 342 200 382 426 194 345 349 194 391 392 159 347 369 206 433 435 a
CYP 103 294 382 206 449 466 140 324 403 206 337 342 200 382 426 194 345 349 09 168 209 206 456 46.6 206 433 435 a
CZE -05 201 315 161 347 377 140 324 403 206 33.7 342 200 382 426 194 345 349 09 168 209 206 456 46.6 20.6 433 435 atb
DNK* 93 206 233 112 358 359 113 252 263 39 315 446 115 429 429 89 339 36.0 06 101 215 128 | 491 50.0 103 452 | 478 c
FIN 74 201 232 100 235 2338 0.5 13.6 20.6 0.4 6.1 20.6 5.6 180 20.6 83 237 239 56 168 194 8.7 227 228 94 317 321 c
FRA -05 201 315 161 @347 377 3.7 234 335 206 33.7 342 9.1 286 348 194 345 349 9.6 228 243 206 | 456 46.6 206 433 435 a
GBR 103 294 382 206 449 466 140 324 403 206 33.7 342 200 382 426 194 345 349 09 168 209 159 347 369 152 317 332 a+b
HRV -10.2 17.7 197 -10.2 320 320 -10.2 211 227 -10.2 170 245 -10.2 260 264 -80 208 215 -8.0 0.6 0.7 -10.2 5.8 6.2 -10.2 286 29.6 a
HUN 103 294 382 206 449 466 140 324 403 206 337 342 200 382 426 194 345 349 09 168 209 159 347 369 20.6 433 435 a+b
IRL 103 294 382 206 449 466 140 324 403 206 33.7 342 200 382 426 194 345 349 09 168 209 159 347 369 206 433 435 atb
LTU -79 141 279 -5.7 171 254 59 253 348 167 242 246 114 306 364 116 270 285 93 102 194 73 276 314 192 349 359 a+b
LUX 103 294 382 206 449 466 140 324 403 206 33.7 342 200 382 426 194 345 349 09 168 209 206 456 46.6 20.6 433 435 a+b
LVA 103 294 382 16.1 347 37.7 3.7 234 335 109 205 222 9.1 286 348 194 345 349 9.6 228 243 159 347 369 206 433 435 a+b
NLD 28 177 229 134 265 272 143 281 316 101 240 276 171 312 327 131 266 26.6 -3.1 75 194 13.0 259 263 119 223 224 b
NOR 81 226 276 206 374 376 119 258 296 169 240 276 17.8 312 327 184 266 26.6 -3.1 75 194 206 376 376 20.6 348 349 b
PRT 103 294 382 206 449 466 140 324 403 206 33.7 342 200 382 426 194 345 349 9.6 228 243 159 347 369 206 433 435 a
SVK 103 294 382 206 449 466 140 324 403 206 337 342 200 382 426 194 345 349 09 168 209 159 347 369 206 433 435 a
SVN 103 294 382 206 449 466 140 324 403 206 337 342 200 382 426 194 345 349 09 168 209 159 347 369 206 433 435 a

SWE 81 226 276 134 265 272 13 162 247 134 171 206 6.5 208 247 149 238 2338 -3.1 75 194 130 259 263 20.6 348 349 b
CEN 73 200 276 206 345 346 111 233 285 153 203 258 170 285 293 173 235 238 -45 39 194 119 225 252 206 315 32.0 a+b
BEL 73 200 276 206 345 346 111 233 285 153 203 258 17.0 285 293 173 235 2338 -4.5 39 194 206 345 346 206 315 320 a+tb
CZE -4.0 9.8 240 124 233 257 111 233 285 153 203 258 170 285 293 173 235 238 -4.5 39 194 206 345 346 206 315 320 a+b
GBR 88 248 305 206 398 404 126 279 330 183 272 294 185 335 358 193 292 29.2 -1.8 105 194 139 287 296 13.0 254 257 a+b
HUN 73 200 276 206 345 346 111 233 285 153 203 258 170 285 293 173 235 238 -4.5 39 194 119 225 252 206 315 320 a+tb
IRL 73 200 276 206 345 346 111 233 285 153 203 258 170 285 293 173 235 238 -4.5 39 194 119 225 252 206 315 320 a+b

LTU -11.7 3.2 223 -105 3.8 208 2.7 155 254 8.2 9.9 20.6 8.0 20.1 255 73 153 19.7 -154 -35 194 28 147 226 148 223 232 a+tb
LUX 73 200 276 206 345 346 111 233 285 153 203 258 170 285 293 173 235 238 -4.5 39 194 206 345 346 206 315 320 a+b

LVA 73 200 276 124 233 257 0.5 135 247 4.3 59 20.6 56 179 247 173 235 2338 46 104 194 119 225 252 206 315 320 atb
*The target reliability indices adopted for Denmark were B+ = 3.3 for categories of use A, B, C1 to C3, D1 and D2 and Bt = 3.8 for categories of use C4 and C5
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Table 29 - Reliability levels (%) relative to CEN target values, p minimum and maximum for relevant y load ratios, and p for the load ratio y = 0.4, considering the
categories of imposed loads A to D2 - reinforced concrete column

A B c1 c2 c3 c4 c5 D1 D2 Load

Bmin PBuoa Brax PBmin PByos Pmax Pmin PByos Pmex  Pmin Pyoa Pmec  Pmin PBros Pmax  Bmin PByos Pmax  Bmin PBu-os Brac PBrin PBu-os Brac PBrin Pyoa Prax M-
CEN 19.8 385 443 282 51.7 521 234 413 46.2 282 39.1 40.0 282 463 483 238 381 381 103 224 250 259 423 431 282 49.2 49.2 a+b
BEL 19.8 385 443 282 517 521 234 413 462 282 391 400 282 463 483 238 381 381 103 224 250 282 520 521 282 492 @ 49.2 a+b
BGR 19.8 385 443 282 517 521 234 413 46.2 282 391 40.0 282 463 483 238 381 381 238 412 419 259 423 431 282 49.2 492 a
CYP 19.8 385 443 282 517 52.1 234 413 46.2 28.2 39.1 40.0 28.2 463 48.3 23.8 38.1 38.1 10.3 22.4 25.0 28.2 52.0 521 28.2 | 49.2 49.2 a

MS\Cat

CZE 9.5 300 381 260 426 439 234 413 462 282 391 400 282 463 483 238 381 381 103 224 250 282 52.0 521 282 492 492 a+b
DNK* 169 288 29.6 184 417 424 186 330 335 122 354 | 484 187 487 488 132 357 | 395 6.2 147 238 198 | 53.2 554 177 491 534 c
FIN 170 300 321 193 326 326 105 241 282 112 161 282 158 280 288 146 288 298 124 224 238 182 317 317 188 39.1 403 c

FRA 95 300 381 260 426 439 136 331 400 282 391 400 191 376 412 238 381 381 183 275 281 282 520 521 282 492 492 a
GBR 198 385 443 282 517 521 234 413 462 282 391 400 282 463 483 238 381 381 103 224 250 259 423 431 257 391 396 a+tb
HRV 23 278 292 23 | 402 404 23 309 319 23 252 329 23 353 353 1.0 263 279 1.0 8.7 8.7 23 168 16.9 23 365 383 a

HUN 198 385 443 282 517 521 234 413 462 282 391 400 282 463 483 238 381 381 103 224 250 259 423 431 282 | 492 492 a+b
IRL 198 385 443 282 517 521 234 413 462 282 391 400 282 463 483 238 381 381 103 224 250 259 423 431 282 492 49.2 a+b
LTU 25 246 347 55 269 324 157 348 412 262 311 313 213 394 426 203 317 320 1.0 168 238 17.8 361 379 282 419 421 a+b
LUX 198 385 443 282 517 521 234 413 462 282 391 400 282 463 483 238 381 381 103 224 250 282  52.0 521 282 492 492 a+b
LVA 198 385 443 260 426 439 136 331 400 211 281 293 191 376 412 238 381 381 183 275 281 259 423 431 282 | 492 492 a+b
NLD 126 279 315 235 353 354 237 373 395 193 310 354 252 399 405 186 313 318 6.8 145 238 231 345 346 226 310 31.0 b
NOR 17.7 323 352 282 450 450 214 353 376 249 310 354 274 399 405 238 313 318 6.8 145 238 282 | 449 450 282 418 425 b
PRT 19.8 385 443 282 517 521 234 413 462 282 391 400 282 463 483 238 381 381 183 275 281 259 423 431 282 492 49.2 a
SVK 19.8 385 443 282 517 521 234 413 462 282 391 400 282 463 483 238 381 381 103 224 250 259 423 431 282 492 49.2 a
SVN 19.8 385 443 282 517 521 234 413 462 282 391 400 282 463 483 238 381 381 103 224 250 259 423 431 282 492 49.2 a
SWE 177 323 352 235 353 354 113 265 318 220 253 282 167 306 320 235 289 292 6.8 145 238 231 345 346 282 418 425 b
CEN 17.0 299 345 282 425 425 207 330 353 236 280 341 266 374 377 238 287 29.7 54 115 238 221 316 323 232 39.0 402 a+b
BEL 17.0 299 345 282 425 425 207 330 353 236 280 341 266 374 377 238 287 297 54 115 238 282 422 425 282 39.0 402 a+b
CZE 6.2 206 311 225 325 326 207 330 353 236 280 341 266 374 377 238 287 297 54 115 238 282 422 425 282 39.0 402 atb
GBR 184 343 381 282 472 472 220 372 403 261 337 36.7 281 420 429 238 335 338 79 171 238 240 371 372 236 337 337 atb
HUN 17.0 299 345 282 425 425 207 330 353 236 280 341 266 374 377 238 287 29.7 54 115 238 221 316 323 282 39.0 402 a+b
IRL 17.0 299 345 282 425 425 207 330 353 236 280 341 266 374 377 238 287 29.7 54 115 238 221 316 323 282 39.0 402 a+b
LTU 1.2 145 296 09 151 283 127 259 324 177 192 282 181 299 325 163 216 240 -4.4 52 238 136 246 299 254 310 314 a+b
LUX 17.0 299 345 282 425 425 207 330 353 236 280 341 266 374 377 238 287 297 54 115 238 282 422 425 282 39.0 402 atb

LVA 17.0 299 345 225 325 326 105 240 318 152 159 282 158 279 317 238 287 297 138 170 238 221 316 323 282 39.0 40.2 a+b
*The target reliability indices adopted for Denmark were B+ = 3.3 for categories of use A, B, C1 to C3, D1 and D2 and B+ = 3.8 for categories of use C4 and C5
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Table 30 - Reliability levels (%) relative to CEN target values, B minimum and maximum for relevant y load ratios, and B for the load ratio y = 0.4, considering the

categories of imposed loads A to D2 - reinforced concrete slab

MS\Cat
Bmin

CEN 9.9
BEL 9.9
BGR 9.9
CYP 9.9
CZE -0.9
DNK* 7.7
FIN 7.0
FRA -0.9
GBR 9.9
HRV -11.5
HUN 9.9
IRL 9.9
LTU -8.2
LUX 9.9
LVA 9.9
NLD 2.4
NOR 7.7
PRT 9.9
SVK 9.9
SVN 9.9
SWE 7.7
CEN 6.9
BEL 6.9
CZE -4.3
GBR 8.4
HUN 6.9
IRL 6.9
LTU -12.0
LUX 6.9
LVA 6.9

A
Bi=0.4
28.3
283
283
28.3
19.2
19.6
19.2
19.2
283
16.7
28.3
283
13.2
28.3
28.3
16.8
21.6
28.3
28.3
28.3
21.6
19.0
19.0
8.9
23.8
19.0
19.0
2.3
19.0
19.0

Brmax

36.3
36.3
36.3
36.3
29.7
215
21.8
29.7
36.3
18.4
36.3
36.3
26.0
36.3
36.3
21.4
25.7
36.3
36.3
36.3
25.7
25.7
25.7
22.1
28.9
25.7
25.7
20.4
25.7
25.7

Bmin
18.8
18.8
18.8
18.8
15.5

9.5
8.3
15.5
18.8

-11.5
18.8
18.8
-6.1
18.8
15.5
12.8
18.8
18.8
18.8
18.8
12.8
18.8
18.8
11.8
18.8
18.8
18.8

-11.0
18.8
11.8

B

Bi=0.4
43.3
43.3
43.3
43.3
33.2
34.3
22.2
33.2
43.3
30.5
43.3
43.3
15.8
43.3
33.2
25.1
35.9
43.3
43.3
43.3
25.1
33.1
33.1
22.0
38.3
33.1
33.1
2.7
33.1
22.0

Bmax

44.7
44.7
44.7
44.7
35.9
34.6
22.3
35.9
44.7
30.6
44.7
44.7
235
44.7
35.9
25.7
36.0
44.7
44.7
44.7
25.7
33.1
33.1
23.8
38.7
33.1
33.1
18.9
33.1
23.8

Bmin
13.5
13.5
13.5
13.5
13.5

9.6
0.1
3.3
13.5

-11.5
13.5
13.5

553
13.5

3.3
1889
11.5
13.5
135
135

0.9
10.7
10.7
10.7
12.1
10.7
10.7

2.3
10.7

0.1

C1
Bir=0.4
31.3
31.3
31.3
31.3
31.3
24.2
12.7
22.4
31.3
20.1
31.3
31.3
24.3
31.3
22.4
27.0
24.8
31.3
31.3
31.3
15.3
22.3
223
22.3
26.9
223
223
14.6
22.3
12.6

Brmax

38.4
38.4
38.4
38.4
38.4
25.1
18.8
31.7
38.4
21.4
38.4
38.4
33.0
38.4
31.7
30.1
28.1
38.4
38.4
38.4
22.8
26.6
26.6
26.6
313
26.6
26.6
23.5
26.6
22.8

Bmin

18.8
18.8
18.8
18.8
18.8
23
-1.2
18.8
18.8
-11.5
18.8
18.8
15.1
18.8
9.4
8.3
15.0
18.8
18.8
18.8
11.5
134
13.4
13.4
16.4
13.4
13.4
6.5
13.4

2.9

c2
Bi=0.4
31.5
315
315
31.5
31.5
29.4
4.4
31.5
31.5
15.1
31.5
31.5
221
31.5
18.6
22.0
22.0
31.5
31.5
31.5
15.2
18.4
18.4
18.4
25.1
18.4
18.4
8.1
18.4
4.2

Bmax

32.1
32.1
32.1
32.1
32.1
42.6
18.8
32.1
321
22.8
32.1
321
22.6
32.1
20.2
25.7
25.7
32.1
321
321
18.8
24.1
24.1
24.1
27.5
24.1
24.1
18.8
24.1
18.8

Bmin
18.8
18.8
18.8
18.8
18.8

9.8
5.2
8.6
18.8

-11.5
18.8
18.8
10.9
18.8

8.6
15.3
17.3
18.8
18.8
18.8

6.1
16.5
16.5
16.5
18.0
16.5
16.5

7.5
16.5

5.1

c3
Bir=0.4
36.9
36.9
36.9
36.9
36.9
416
16.9
27.4
36.9
24.8
36.9
36.9
29.4
36.9
27.4
29.9
29.9
36.9
36.9
36.9
19.7
27.2
27.2
27.2
32.2
27.2
27.2
18.9
27.2
16.8

Bmax

40.7
40.7
40.7
40.7
40.7
41.6
18.8
33.0
40.7
25.1
40.7
40.7
34.5
40.7
33.0
31.2
31.2
40.7
40.7
40.7
22.8
27.9
27.9
27.9
34.1
27.9
27.9
23.6
27.9
22.8

Bmin
17.5
17.5
17.5
17.5
17.5

7.2
6.6
17.5
17.5
9.4
17.5
17.5
10.7
17.5
17.5
11.3
17.5
17.5
17.5
17.5
141
16.4
16.4
16.4
17.5
16.4
16.4
6.4
16.4
16.4

c4
Bir=0.4
32.7
32.7
32.7
32.7
32.7
32.1
22.0
32.7
32.7
19.1
32.7
32.7
253
32.7
32.7
24.8
24.8
32.7
32.7
32.7
22.0
21.8
218
21.8
27.4
218
218
13.7
21.8
218

Bmax

32.9
329
329
32.9
32.9
345
223
32.9
32.9
20.0
32.9
32.9
26.5
32.9
32.9
24.9
24.9
32.9
32.9
32.9
22.1
22.2
22.2
22.2
27.4
22.2
22.2
17.8
22.2

22.2

Bmin
-0.1
-0.1
17.5
-0.1
-0.1
-0.9

4.0
8.5
-0.1
9.4
-0.1
-0.1

-10.3

-0.1

8.5
-4.0
-4.0

8.5
-0.1
-0.1
-4.0
-5.5
B
-5.5
-2.8
B3
B3

-16.3
-5.5

3.6

C5
Br=0.4
15.1
15.1
37.0
15.1
15.1
8.4
15.1
20.9
15.1
-0.8
15.1
15.1
8.5
15.1
20.9
5.9
5.9
20.9
15.1
15.1
5.9
2.3
2.3
2.3
8.9
2.3
2.3
-4.9
2.3
8.8

*The target reliability indices adopted for Denmark were Bt = 3.3 for categories of use A, B, C1 to C3, D1 and D2 and Bt = 3.8 for categories of use C4 and C5
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Brmax

18.9
18.9
37.1
18.9
18.9
19.7
17.5
223
18.9
-0.8
18.9
18.9
17.5
18.9
223
17.5
17.5
223
18.9
18.9
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5
17.5

ﬁmin

15.3
18.8
15.3
18.8
18.8
11.1
7.0
18.8
15.3
-11.5
15.3
15.3
6.7
18.8
15.3
12.4
18.8
15.3
15.3
15.3
124
11.3
18.8
18.8
13.3
11.3
11.3
2.3
18.8
11.3

D1
Br=0.4
33.2
44.0
33.2
44.0
44.0
47.4
21.3
44.0
33.2
4.6
33.2
33.2
26.2
44.0
33.2
24.5
36.0
33.2
33.2
33.2
24.5
21.1
33.0
33.0
27.3
211
211
13.4
33.0

21.1

Brmax

35.1
44.7
35.1
44.7
44.7
48.6
213
44.7
35.1

4.9
35.1
35.1
29.5
44.7
35.1
24.7
36.0
35.1
35.1
35.1
24.7
23.3
33.1
33.1
27.9
23.3
23.3
20.7
33.1
23.3

Bmin
18.8
18.8
18.8
18.8
18.8

8.7
7.7
18.8
14.4

AL
18.8
18.8
18.4
18.8
18.8
11.2
18.8
18.8
18.8
18.8
18.8
18.8
18.8
18.8
12.2
18.8
18.8
141
18.8
18.8

D2
Br=04
41.5
415
415
41.5
41.5
43.4
30.0
41.5
30.0
27.0
41.5
415
33.2
41.5
41.5
20.8
33.1
41.5
415
415
33.1
29.9
29.9
29.9
23.8
29.9
29.9
20.8
29.9
29.9

Brmax

41.6
416
416
416
416
46.4
30.6
416
31.2
28.2
416
41.6
33.9
416
416
20.8
33.3
416
416
416
33.3
30.5
30.5
30.5
24.0
30.5
30.5
213
30.5
30.5

Load
comb.

a+b

a+b
a+b
a+b
a+b
a+b
a+b
a+b
a+b

a+b



Table 31 - Reliability levels (%) relative to CEN target values, B minimum and maximum for relevant y load ratios, and B for the load ratio y = 0.4, considering the

categories of imposed loads A to D2 - composite steel concrete slab

MS\Cat
Bmin

CEN -8.5
BEL -8.5
BGR -2.2
CYP -8.5
CZE -16.7
DNK* 2.3
FIN -18.1
FRA -16.7
GBR -8.5
HRV -40.7
HUN -8.5
IRL -8.5
LTU -24.1
LUX -8.5
LVA -8.5
NLD -13.4
NOR -4.3
PRT -8.5
SVK -8.5
SVN -8.5
SWE -8.5
CEN -8.8
BEL -8.8
CZE  -20.2
GBR -8.5
HUN -8.8
IRL -8.8
LTU | -28.0
LUX -8.8
LVA -8.8

A
Bi=o.4
7.1
7.1
12,5
7.1
-2.3
14.2
-2.3
-2.3
7.1
-4.9
7.1
7.1
-8.5
7.1
7.1
-4.8
5.6
7.1
7.1
7.1
0.2
-2.5
-2.5
-12.9
2.4
-2.5
-2.5
-19.8
-2.5
-2.5

Brmax

12.0
12.0
18.9
12.0

4.3
17.2
-1.8

4.3
12.0
-4.7
12.0
12.0

0.0
12.0
12.0
-3.1

8.0
12.0
12.0
12.0

1.5
-0.3
-0.3
-4.6

4.7
-0.3
-0.3
-6.7
-0.3
-0.3

Bmin
-8.5
-8.5
-0.8
-8.5
-8.5

4.3

-19.7
-8.5
-8.5

-40.7
-8.5
-8.5

-24.6
-8.5
-8.5
93
-0.8
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5

-29.6
-8.5
-8.5

B
Bi=0.4
20.5
205
26.7
20.5
9.9
29.7
-1.7
9.9
20.5
7.1
20.5
20.5
-8.3
20.5
9.9
14
19.0
20.5
20.5
20.5
1.4
9.8
9.8
-1.8
15.2
9.8
9.8
-22.1
9.8
-1.8

Bmax

21.1
21.1
27.9
21.1
11.2
29.7
-1.6
11.2
21.1
7.9
21.1
21.1
ol
21.1
11.2
1.4
19.1
21.1
21.1
21.1
1.4
10.1
10.1
-1.7
15.3
10.1
10.1
-8.4
10.1
-1.7

Bmin
-8.5
-8.5
-0.8
-8.5
-8.5

4.5

-19.5

-12.7
-8.5

-40.7
-8.5
-8.5

-10.5
-8.5

-12.7

-11.3
-0.8
-8.5
-8.5
-8.5

-15.1
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5

-13.7
-8.5

-16.0

C1
Bi=0.4
10.0
10.0
15.4
10.0
10.0
18.8
9.2
058
10.0
16
10.0
10.0
27
10.0
058
56
8.7
10.0
10.0
10.0
6.5
0.7
0.7
0.7
55
07
07
2
0.7
9.3

Brmax

14.3
14.3
21.2
14.3
143
20.1
-8.4
6.6
14.3
S185
14.3
14.3
8.1
14.3
6.6
6.6
10.8
14.3
14.3
14.3
-3.8
1.1
1.1
1.1
7.4
11
11
-2.9
1.1
-3.8

Bmin
-8.5
-8.5
-0.8
-8.5
-8.5
-3.4

-30.2
-8.5
-8.5

-40.7
-8.5
-8.5

-11.6
-8.5

-17.7

-20.0
5.1
-8.5
-8.5
-8.5

-16.9

-14.9

-14.9

-14.9

-11.5

-14.9

-14.9

-22.4

-14.9

-25.6

c2
Br=0.4
4.8
48
12.8
4.8
4.8
26.0
-24.6
4.8
4.8
-12.9
4.8
4.8
54
4.8
-9.2
-5.5
2.5
4.8
4.8
4.8
-12.8
-9.4
9.4
9.4
-2.2
-9.4
-9.4
-20.5
-9.4
24.8

Bmax

5.6
5.6
13.5
5.6
5.6
383
-8.5
5.6
5.6
-3.5
5.6
5.6
-5.0
5.6
-7.5
-0.5
6.8
5.6
5.6
5.6
-8.5
-2.0
-2.0
-2.0
1.1
-2.0
-2.0
-8.5
-2.0
-8.5

Bmin
-8.5
-8.5
-0.8
-8.5
-8.5

4.7

-20.0
-8.5
-8.5

-40.7
-8.5
-8.5
-8.5
-8.5
-8.5

-12.2
-0.8
-8.5
-8.5
-8.5

-11.1
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5
-9.6
-8.5

-12.0

c3
Bi=0.4
14.6
14.6
20.5
14.6
14.6
36.8
6.2
47
14.6
2.1
14.6
14.6
6.8
14.6
47
7.3
13.3
14.6
14.6
14.6
BE
4.6
4.6
46
9.7
46
46
-4.0
46
6.3

Bmax

16.7
16.7
23.6
16.7
16.7
36.9
-6.1
8.0
16.7
2.2
16.7
16.7
9.7
16.7
8.0
7.6
13.9
16.7
16.7
16.7
-2.7
4.6
4.6
4.6
10.3
4.6
4.6
-3.0
4.6
=349

Bmin
-5.8
-5.8

1.1
-5.8
-5.8

3.7

-17.5
-5.8
-5.8

-34.4
-5.8
-5.8
-8.5
-5.8
-5.8

-12.5

1.1
-5.8
-5.8
-5.8
-5.8
-5.8
-5.8
-5.8
-5.8
-5.8
-5.8

-12.8
-5.8
-5.8

c4
Bi=0.4
114
11.4
17.8
11.4
11.4
29.7
0.0
11.4
11.4
-3.0
11.4
11.4
35
11.4
11.4
3.0
9.5
11.4
11.4
11.4
0.1
-0.1
-0.1
0.1
5.8
-0.1
-0.1
-8.8
0.1
-0.1

Bmax

11.5
11.5
18.1
11.5
11.5
31.0
0.9
11.5
11.5
-1.3
11.5
11.5
4.3
11.5
11.5
34
9.6
11.5
11.5
11.5
0.3
0.8
0.8
0.8
5.9
0.8
0.8
-5.5
0.8
0.8

Bmin
-21.4
-21.4
1.1
-21.4
-21.4
-5.1
-20.5
-12.6
-21.4
-34.4
-21.4
-21.4
-32.0
-21.4
-12.6
-25.5
-20.1
-12.6
-21.4
-21.4
-25.5
-27.0
-27.0
-27.0
-24.2
-27.0
-27.0
-38.3
-27.0
-17.6

C5
B0
-7.9
7.9
223
-7.9
-7.9
4.9
-7.9
-1.7
-7.9
-25.0
-7.9
-7.9
-15.0
-7.9
-1.7
-17.8
4134
-1.7
-7.9
-7.9
-17.8
-21.6
216
-21.6
-14.6
-21.6
-21.6
-29.4
-21.6
-14.7

*The target reliability indices adopted for Denmark were Bt = 3.3 for categories of use A, B, C1 to C3, D1 and D2 and Bt = 3.8 for categories of use C4 and C5
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Brmax

-4.4
-4.4
22.4
-4.4
-4.4
16.9
5.8
-0.6
-4.4
-25.0
-4.4
-4.4
5.8
-4.4
-0.6
5.8
1.1
-0.6
-4.4
-4.4
5.8
-5.8
5.8
5.8
5.8
-5.8
-5.8
5.8
5.8
-5.8

Bmin
-8.5
-8.5
-0.8
-8.5
-8.5

6.1

-21.1
-8.5
-8.5

-40.7
-8.5
-8.5

-11.7
-8.5
-8.5

-11.7
-0.8
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5

-16.3
-8.5
-8.5

D1
Bi=04
9.5
209
16.0
20.9
20.9
43.5
-3.0
20.9
9.5
-20.6
9.5
9.5
2.2
20.9
9.5
0.3
19.0
9.5
9.5
9.5
0.3
-3.2
9.3
9.3
3.3
-3.2
-3.2
-11.3
9.3
-3.2

Brmax

10.3
21.1
17.4
21.1
21.1
44.0
2.7
21.1
10.3
-20.5
10.3
10.3
3.9
21.1
10.3
0.4
19.1
10.3
10.3
10.3
0.4
-2.9
10.1
10.1
3.4
2.9
2.9
-6.4
10.1
2.9

ﬁmin
-8.5
-8.5
-0.8
-8.5
-8.5
3.5
-20.5
-8.5
-8.5
-40.7
-8.5
-8.5
-8.5
-8.5
-8.5
-14.8
-0.8
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5
-8.5

D2
Br=o.a
17.4
17.4
243
17.4
17.4
39.8
53
17.4
53
2.0
17.4
17.4
8.6
17.4
17.4
45
15.4
17.4
17.4
17.4
8.5
5.1
5.1
5.1
.8
5.1
5.1
4.5
5.1
5.1

Brmax

17.4
17.4
24.4
17.4
17.4
415
7.0
17.4
5.8
4.9
17.4
17.4
8.8
17.4
17.4
-4.4
15.8
17.4
17.4
17.4
9.4
6.8
6.8
6.8
-1.3
6.8
6.8
-35
6.8
6.8

Load
comb.

a+b

a+b
a+b
a+b
a+b
a+b
a+b
a+b
a+b

a+b



Table 32 - Reliability levels (%) relative to CEN target values, B minimum and maximum for relevant y load ratios, and B for the load ratio y = 0.4, considering the
categories of imposed loads A to D2 - steel tie

MS\Cat
Bmin

CEN -9.1
BEL 9.1
BGR -5.2
CYP 9.1
CZE -20.6
DNK* 0.7
FIN -12.2
FRA -20.6
GBR 9.1
HRV -42.1
HUN 9.1
IRL 9.1
LTU -28.5
LUX 9.1
LVA 9.1
NLD -17.1
NOR -7.5
PRT 9.1
SVK 9.1
SVN 9.1
SWE -11.4
CEN  -12.2
BEL -12.2
CZE | -243
GBR -10.6
HUN -12.2
IRL -12.2
LTU | -3256
LUX -12.2
LVA -12.2

A
Bi=o.4
8.7
8.7
14.7
8.7
-2.0
14.8
-2.0
-2.0
8.7
-4.8
8.7
8.7
-8.9
8.7
8.7
-4.8
7.0
8.7
8.7
8.7
0.8
-2.1
A4
-14.0
3.4
21
21
-21.8
-2.1
21

Brmax

27.7
27.7
38.5
27.7
19.4
38.5
4.9
19.4
27.7
-15
27.7
27.7
14.7
27.7
27.7
5.1
25.6
27.7
27.7
27.7
14.4
14.4
14.4
9.7
15.2
14.4
14.4
7.4
14.4
14.4

Bmin
4.9
4.9

12.0
4.9
-4.9
19.7
-11.3
-4.9
4.9

-42.1
4.9
4.9

-28.7
4.9

-4.9
=743
9.5
4.9
4.9
4.9
-7.8
4.2
4.2
-8.8
4.9
4.2
4.2

-34.1

4.2
-8.8

B
Bi=0.4
29.1
29.1
36.5
29.1
16.5
37.9
2.7
16.5
29.1
13.2
29.1
29.1
-5.3
29.1
16.5
6.4
27.4
29.1
29.1
29.1
6.4
16.4
16.4
2.5
229
16.4
16.4
-22.0
16.4
2.5

Bmax

39.0
39.0
49.6
39.0
27.8
42.0

4.9
27.8
39.0
14.0
39.0
39.0
12.0
39.0
27.8
10.3
33.1
39.0
39.0
39.0
12.3
19.1
19.1
12.3
28.2
19.1
19.1

5.4
19.1
12.3

Bmin
-5.4
5.4
-1.5
-5.4
-5.4

6.4

-19.8

-16.4
5.4

-42.1
-5.4
5.4

-14.0
-5.4

-16.4
-5.0
-3.7
-5.4
5.4
5.4

-18.9
-8.4
-8.4
-8.4
-6.9
-8.4
-8.4

-17.4
-8.4

-19.8

C1
Bi=0.4
12.1
12.1
18.2
12.1
12.1
20.3
9.6
1.8
12.1
-0.9
12.1
12.1
39
12.1
1.8
7.1
10.7
12.1
12.1
12.1
6.6
1.7
1.7
1.7
7.0
1.7
1.7
7.4
1.7
9.8

Brmax

30.4
30.4
41.1
30.4
30.4
38.5

4.9
22.0
30.4

24
30.4
30.4
23.6
30.4
22.0
15.6
26.9
30.4
30.4
30.4
10.7
15.6
15.6
15.6
18.4
15.6
15.6
11.6
15.6
10.7

c2

Bmin P-4
4.9 27.5
4.9 27.5
16.5 39.5
4.9 27.5
4.9 27.5
9.8 | 54.8
-25.6 -16.2
4.9 27.5
4.9 27.5
-42.1 1.1
4.9 27.5
4.9 27.5
-4.8 12.4
4.9 27.5
-12.4 6.6
-10.5 12.2
13.5 24.1
4.9 27.5
4.9 27.5
4.9 27.5
-4.4 13
-1.3 6.3
-1.3 6.3
-1.3 6.3
3.0 17.1
-1.3 6.3
-1.3 6.3
-13.1  -10.2
-1.3 6.3
-21.3  -165

Bmax

27.5
27.5
39.6
27.5
27.5
59.6
4.9
27.5
27.5
6.5
27.5
27.5
13.8
27.5
9.8
13.8
25.1
27.5
27.5
27.5
4.9
9.7
9.7
9.7
17.8
9.7
9.7
4.9
9.7
4.9

Bmin

0.2
0.2
4.4
0.2
0.2
19.9
-15.3
-11.6
0.2
-42.1
0.2
0.2
9.1
0.2
-11.6
-2.2
2.0
0.2
0.2
0.2
-14.4
-3.1
-3.1
-3.1
-1.4
-3.1
-3.1
-12.8
-3.1

-15.4

c3
Bi=0.4
19.6
19.6
26.4
19.6
19.6
43.3
45
8.2
19.6
5.1
19.6
19.6
10.5
19.6
8.2
11.2
18.0
19.6
19.6
19.6
A
8.0
8.0
8.0
14.0
8.0
8.0
2.0
8.0
47

Bmax

33.7
33.7
443
33.7
33.7
50.1

4.9
23.9
33.7

7.0
33.7
33.7
25.8
33.7
23.9
17.1
27.8
33.7
33.7
33.7
10.9
16.5
16.5
16.5
222
16.5
16.5
11.9
16.5
10.9

Bmin
2.4
24
73
24
24

24.5
-3.9
24
24

-29.8
24
24

-8.1
24
24

-0.6
4.3
24
24
24

-4.3

-1.8

-1.8

-1.8
0.3

-1.8

-1.8

-12.8

-1.8

-1.8

c4
Bi=0.4
28.5
285
36.8
285
285
50.2
13.6
28.5
285
96
28.5
285
18.2
28.5
28.5
17.5
25.9
28.5
28.5
28.5
13.7
13.4
13.4
13.4
21.1
13.4
13.4
2.0
13.4
13.4

Bmax

34.8
34.8
45.0
34.8
34.8
51.6
14.4
34.8
34.8

9.8
34.8
34.8
26.6
34.8
34.8
19.4
29.0
34.8
34.8
34.8
16.3
17.7
17.7
17.7
24.2
17.7
17.7
14.2
17.7
17.7

Bmin
-20.4
-20.4
19.7
-20.4
-20.4
33
-7.9
-10.4
-20.4
-29.8
-20.4
-20.4
-32.6
-20.4
-10.4
-25.1
-18.9
-10.4
-20.4
-20.4
-25.1
-26.8
-26.8
-26.8
-23.6
-26.8
-26.8
-40.1
-26.8
-16.0

C5
Bh=04
6.5
6.5
48.0
6.5
6.5
215
6.5
15.1
6.5
17.1
6.5
6.5
-3.2
6.5
15.1
7.2
2.2
15.1
6.5
6.5
-7.2
-12.4
-12.4
-12.4
-2.7
124
124
-23.2
-12.4
-2.8

*The target reliability indices adopted for Denmark were Bt = 3.3 for categories of use A, B, C1 to C3, D1 and D2 and Bt = 3.8 for categories of use C4 and C5
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Brmax

16.8
16.8
51.5
16.8
16.8
43.4
12.8
21.9
16.8
-16.4
16.8
16.8
13.3
16.8
21.9
12.8
23.3
21.9
16.8
16.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8
12.8

Bmin
-5.2
4.9
-0.6
4.9
4.9
223
-13.3
4.9
-5.2
-42.1
-5.2
-5.2
-14.7
4.9
-5.2
-8.4
10.2
-5.2
-5.2
-5.2
-8.4
-9.6
4.6
4.6
-7.4
-9.6
-9.6
-19.6
4.6
-9.6

D1
Br=0a
17.4
311
253
31.1
31.1
56.2
2.1
31.1
17.4
-19.5
17.4
17.4
8.4
31.1
17.4
6.2
28.9
17.4
17.4
17.4
6.2
1.9
17.2
17.2
9.8
1.9
1.9
-8.1
17.2
1.9

Brmax

26.8
39.0
37.7
39.0
39.0
59.0
4.9
39.0
26.8
-18.6
26.8
26.8
19.7
39.0
26.8
9.1
33.1
26.8
26.8
26.8
11.8
11.8
19.1
19.1
14.5
11.8
11.8
8.2
19.1
11.8

Bmin
4.9
4.9

13.1
4.9
4.9

18.9

-12.1
4.9

-7.4

-42.1
4.9
4.9

-3.0
4.9
4.9

-11.1

10.1
4.9
4.9
4.9
4.9
3.8
3.8
3.8

-9.9
3.8
3.8

-7.8
3.8
3.8

D2
Br=04
30.6
30.6
39.4
30.6
30.6
56.2
15.3
30.6
15.3
11.2
30.6
30.6
19.6
30.6
30.6
29
28.2
30.6
30.6
30.6
19.4
15.1
15.1
15.1
7.0
15.1
15.1
29
15.1
15.1

Brmax

35.8
35.8
46.7
35.8
35.8
57.2
15.6
35.8
22.6
11.2
35.8
35.8
26.1
35.8
35.8

4.9
30.4
35.8
35.8
35.8
20.4
154
15.4
15.4
10.1
15.4
15.4

9.4
15.4
15.4

Load
comb.

a+b

a+b
a+b
a+b
a+b
a+b
a+b
a+b
a+b

a+b



Table 33 - Reliability levels (%) relative to CEN target values, B minimum and maximum for relevant y load ratios, and B for the load ratio y = 0.4, considering the
categories of imposed loads A to D2 - steel column

MS\Cat
Bmin

CEN -0.9
BEL -0.9
BGR 2.8
CYP -0.9
CZE -11.7
DNK*  10.4
FIN -6.9
FRA -11.7
GBR -0.9
HRV -30.0
HUN -0.9
IRL -0.9
LTU -19.2
LUX -0.9
LVA -0.9
NLD -8.4
NOR 0.6
PRT -0.9
SVK -0.9
SVN -0.9
SWE -3.0
CEN -3.8
BEL -3.8
CZE -15.2
GBR -2.3
HUN -3.8
IRL -3.8
LTU  -23.0
LUX -3.8
LVA -3.8

A
Bi=o.4
14.7
14.7
20.1
14.7
5.3
229
5.3
5.3
14.7
2.8
14.7
14.7
-0.8
14.7
14.7
29
132
14.7
147
147
7.8
5.2
5.2
-5.3
10.1
5.2
5.2
-12.1
5.2
5.2

Brmax

22.3
223
29.6
223
15.1
30.5

7.2
15.1
223

3.7
223
223
11.0
223
223

6.5
18.3
223
22.3
22.3
10.9
10.7
10.7

6.6
14.5
10.7
10.7

4.7
10.7
10.7

Bmin
2.9
2.9

10.8
2.9
2.9

17.5

-8.5
2.9
2.9

-30.0
2.9
2.9

-18.7
2.9
2.9
0.6

10.8
2.9
2.9
2.9
0.6
2.9
2.9

-0.4
2.9
2.9
2.9

-23.6
2.9

-0.4

B
Bi=0.4
29.7
29.7
36.0
29.7
19.1
40.3
7.5
19.1
29.7
16.3
29.7
29.7
0.8
29.7
19.1
10.6
28.2
29.7
29.7
29.7
10.6
18.9
18.9
7.3
24.4
18.9
18.9
-13.0
18.9
7.3

Bmax

313
31.3
385
313
21.8
40.4

7.5
21.8
31.3
16.4
313
31.3

8.2
313
21.8
11.0
28.7
313
313
313
11.0
18.9
18.9

8.4
24.9
18.9
18.9

3.0
18.9

8.4

Bmin

2.6
2.6
6.3
2.6
2.6
15.8
-10.9
-7.7
2.6
-30.0
2.6
2.6
-5.5
2.6
-7.7
0.0
43
2.6
2.6
2.6
-10.1
-0.2
-0.2
-0.2
1.2
-0.2
-0.2
-8.7
-0.2

-11.0

C1
Bi=0.4
17.7
17.7
23.1
17.7
17.7
27.7
-1.5
8.6
17.7
6.1
17.7
17.7
10.5
17.7
8.6
133
16.4
17.7
17.7
17.7
1.2
8.4
8.4
8.4
13.2
8.4
8.4
0.5
8.4
16

Brmax

24.6
24.6
31.8
24.6
24.6
30.8

2.9
17.3
24.6

6.9
24.6
24.6
18.7
24.6
17.3
15.9
20.5
24.6
24.6
24.6

7.4
11.7
11.7
11.7
17.1
11.7
11.7

8.2
11.7

7.4

Bmin

2.9
2.9
10.8
2.9
2.9
9.9
-19.0
2.9
2.9
-30.0
2.9
2.9
-1.1
2.9
-7.2
-8.6
6.9
2.9
2.9
2.9
-5.2
-3.1
-3.1
-3.1
0.2
-3.1
-3.1
-10.7
-3.1

-14.1

c2
Br=0.4
16.9
16.9
25.1
16.9
16.9
40.0
-13.0
16.9
16.9
1.2
16.9
16.9
6.5
16.9
2.6
6.4
14.6
16.9
16.9
16.9
-1.0
2.4
24
2.4
9.8
2.4
2.4
-8.9
2.4
-13.2

Bmax

17.4
17.4
25.5
17.4
17.4
50.3
2.9
17.4
17.4
7.0
17.4
17.4
7.0
17.4
4.4
10.3
17.9
17.4
17.4
17.4
2.9
8.4
8.4
8.4
12.3
8.4
8.4
2.9
8.4
2.9

Bmin

2.9
2.9
10.8
2.9
2.9
17.8
-8.8
-3.0
2.9
-30.0
2.9
2.9
-0.7
2.9
-3.0
-0.9
9.7
2.9
2.9
2.9
-5.6
2.9
2.9
2.9
2.9
2.9
2.9
-4.1
2.9

-6.6

c3
Bi=0.4
23.1
23.1
29.0
23.1
23.1
46.6
23
13.2
23.1
10.6
23.1
23.1
15.3
23.1
13.2
15.8
218
23.1
23.1
23.1
5.2
13.1
13.1
13.1
18.2
13.1
13.1
4.4
13.1

2.2

Bmax

27.0
27.0
34.2
27.0
27.0
47.5

31
18.7
27.0
10.7
27.0
27.0
20.3
27.0
18.7
16.9
23.6
27.0
27.0
27.0

73
13.5
135
13.5
20.0
13.5
13.5

8.2
13.5

7.3

Bmin
4.6
4.6

11.6
4.6
4.6

15.5

-7.3
4.6
4.6

-24.7
4.6
4.6

-2.0
4.6
4.6

-2.2
9.2
4.6
4.6
4.6
13
3.7
3.7
3.7
4.6
3.7
3.7

-6.3
3.7
3.7

c4
Bi=0.4
21.1
21.1
27.6
21.1
21.1
40.7

9.4
15.4
9.4
9.4
0.7
9.4
9.4

Bmax

21.6
21.6
28.3
21.6
21.6
41.2
9.9
21.6
21.6
7.3
21.6
21.6
14.6
21.6
21.6
12.7
19.1
21.6
21.6
21.6
9.7
9.7
9.7
9.7
15.4
9.7
9.7
4.9
9.7
9.7

Bmin
-13.9
-13.9
11.6
-13.9
-13.9
6.6
-10.2
Bl
=38
-24.7
-13.9
=38
-24.3
-13.9
Bl
-17.9
-12.5
Bl
-13.9
-13.9
-17.9
-19.4
-19.4
-19.4
-16.6
-19.4
-19.4
-30.6
-19.4
-10.0

C5
B0
2.1
2.1
32.7
2.1
2.1
16.2
2.1
8.4
2.1
-15.2
2.1
2.1
-5.1
2.1
8.4
-7.9
4.9
8.4
2.1
2.1
-7.9
-11.8
-11.8
-11.8
4.7
-11.8
-11.8
-19.7
-11.8
-4.8

*The target reliability indices adopted for Denmark were Bt = 3.3 for categories of use A, B, C1 to C3, D1 and D2 and Bt = 3.8 for categories of use C4 and C5
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Brmax

6.2
6.2
32.7
6.2
6.2
28.9
4.6
10.0
6.2
-15.2
6.2
6.2
4.6
6.2
10.0
4.6
11.6
10.0
6.2
6.2
4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6
4.6

Bmin
2.9
2.9
7.2
2.9
2.9

19.2
-9.9
2.9
2.9

-30.0
2.9
2.9

-5.7
2.9
2.9

-0.4

10.8
2.9
2.9
2.9
0.0

-1.1
2.9
2.9
1.0

-1.1

-1.1

-10.3
2.9

-1.1

D1
Br=0a
19.0
30.4
2556
30.4
30.4
54.5
6.4
30.4
19.0
-11.2
19.0
19.0
11.6
30.4
19.0
9.8
28.6
19.0
19.0
19.0
9.8
6.3
18.9
18.9
12.8
6.3
6.3
-1.9
18.9
6.3

Brmax

20.9
313
28.3
313
313
54.5
6.4
313
20.9
-11.2
20.9
20.9
14.8
313
20.9
10.0
28.7
20.9
20.9
20.9
10.0
8.0
19.0
19.0
134
8.0
8.0
5.0
19.0
8.0

ﬁmin

2.9
2.9
10.8
2.9
2.9
16.7
9.2
2.9
0.8
-30.0
2.9
2.9
2.9
2.9
2.9
-3.4
10.8
2.9
2.9
2.9
2.9
2.9
2.9
2.9
-1.4
2.9
2.9
0.5
2.9
2.9

D2
Br=04
27.7
27.7
34.7
27.7
27.7
51.7
15.5
27.7
15.5
12.2
27.7
27.7
18.8
277
277
56
25.7
27.7
27.7
27.7
18.7
15.3
15.3
15.3
8.8
15.3
15.3
56
15.3
15.3

Brmax

27.9
27.9
35.2
27.9
27.9
52.3
16.1
27.9
16.7
13.6
27.9
27.9
19.7
27.9
27.9

5.6
25.8
27.9
27.9
27.9
18.9
16.0
16.0
16.0

9.0
16.0
16.0

5.8
16.0
16.0

Load
comb.

a+b

a+b
a+b
a+b
a+b
a+b
a+b
a+b
a+b

a+b



Table 34 - Reliability levels (%) relative to CEN target values, B minimum and maximum for relevant y load ratios, and B for the load ratio y = 0.4, considering the
categories of imposed loads A to D2 - timber beam

MS\Cat
Bmin

CEN -4.0
BEL -4.0
BGR -4.0
CYP -4.0
CZE -4.0
DNK* -7.4
FIN -9.9
FRA -4.0
GBR -4.0
HRV -24.0
HUN -4.0
IRL -4.0
LTU 9.4
LUX -4.0
LVA -4.0
NLD -5.1
NOR -7.8
PRT -4.0
SVK -4.0
SVN -4.0
SWE -4.0
CEN -4.0
BEL -4.0
CZE -6.0
GBR -4.0
HUN -4.0
IRL -4.0
LTU -12.7
LUX -4.0
LVA -4.0

A
Bi=0.4
12.9
12.9
12.9
12.9
5.8
9.0
5.8
5.8
12.9
3.9
12.9
12.9
11
12.9
12.9
3.9
4.4
12.9
12.9
12.9
7.7
5.7
5.7
-2.2
9.4
5.7
5.7
-7.3
5.7
5.7

Brmax

13.1
13.1
13.1
131
6.6
9.9
6.1
6.6
13.1
4.6
13.1
13.1
2.9
13.1
131
819
4.6
13.1
13.1
13.1
7.7
6.0
6.0
-1.0
9.4
6.0
6.0
-2.7
6.0
6.0

Bmin
-4.0
-4.0
-4.0
-4.0
-4.0
-6.5

-11.0
-4.0
-4.0

-24.0
-4.0
-4.0
L9
-4.0
-4.0
-4.5
=7/43
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0

-14.0
-4.0
-4.0

B
Bi=0.4
19.3
19.3
19.3
19.3
11.8
15.8
3.7
11.8
19.3
9.9
19.3
19.3
-0.9
19.3
11.8
5.9
10.2
19.3
19.3
19.3
5.9
11.7
117
3.6
15.6
11.7
11.7
-10.5
11.7
3.6

Bmax

20.2
20.2
20.2
20.2
12.0
21.6
5.9
12.0
20.2
14.7
20.2
20.2
0.0
20.2
12.0
7.3
13.5
20.2
20.2
20.2
7.3
15.5
15.5
5.8
17.7
15.5
15.5
-4.0
15.5
5.8

Bmin
-4.0
-4.0
-4.0
-4.0
-4.0
-6.2

-10.7
-4.0
-4.0

-24.0
-4.0
-4.0
-4.0
-4.0
-4.0
-5.7
=7/43
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0

C1
Bi=0.4
14.9
14.9
14.9
14.9
14.9
122
0.4
8.0
14.9
6.2
14.9
14.9
9.4
14.9
8.0
116
6.5
14.9
14.9
14.9
24
7.9
7.9
7.9
115
7.9
7.9
1.9
7.9
03

Brmax

15.0
15.0
15.0
15.0
15.0
13.6
0.5
8.5
15.0
7.2
15.0
15.0
9.8
15.0
8.5
11.9
6.9
15.0
15.0
15.0
24
8.5
8.5
8.5
11.5
8.5
8.5
21
8.5
0.4

Bmin
-4.0
-4.0
-4.0
-4.0
-4.0

-11.8

-17.8
-4.0
-4.0

-24.0
-4.0
-4.0
5.4
-4.0
9.4

-11.5

-11.6
-4.0
-4.0
-4.0

-10.0
-8.9
-8.9
-8.9
-6.5
-8.9
-8.9

-13.4
-8.9

-15.3

c2
Br=o.4
3.1
3.1
3.1
3.1
3.1
5.3
-14.7
3.1
3.1
7.7
3.1
3.1
-3.1
3.1
-5.4
-3.2
7.4
3.1
3.1
3.1
-7.6
5.5
-5.5
BE
1.1
-5.5
-5.5
-12.3
5.5
-14.8

Bmax

4.7
4.7
4.7
4.7
4.7
16.9
-4.0
4.7
4.7
-0.1
4.7
4.7
DS
4.7
349
1.8
240
4.7
4.7
4.7
-4.0
0.8
0.8
0.8
2.7
0.8
0.8
-4.0
0.8
-4.0

Bmin
-4.0
-4.0
-4.0
-4.0
-4.0
-6.2

-11.1
-4.0
-4.0

-24.0
-4.0
-4.0
-4.0
-4.0
-4.0
-6.4
=7/ 3
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0

c3
Bi=0.4
16.7
16.7
16.7
16.7
16.7
232
16
9.4
16.7
7.5
16.7
16.7
10.9
16.7
9.4
11.4
7.9
16.7
16.7
16.7
3.7
9.3
93
9.3
13.1
93
93
3.1
9.3
1.4

Bmax

16.8
16.8
16.8
16.8
16.8
27.9

23

9.5
16.8
10.1
16.8
16.8
10.9
16.8

9.5
12.5

9.4
16.8
16.8
16.8

4.0
11.1
111
111
13.8
111
111

4.1
111

2.2

Bmin
-6.9
-6.9
-6.9
-6.9
-6.9

-11.1

-14.4
-6.9
-6.9

-24.6
-6.9
-6.9
-6.9
-6.9
-6.9

-11.4

-10.3
-6.9
-6.9
-6.9
-6.9
-6.9
-6.9
-6.9
-6.9
-6.9
-6.9
9.4
-6.9
-6.9

c4

Bi=0.4
5.3
53
53
53
53
7.6
4
53
53
-4.0
53
53
0.2
53
53
-0.1
3.4
53
53
53
2.0
2.2
2.2
A
1.7
22
22
7.8
A
22

Bmax

6.4
6.4
6.4
6.4
6.4
16.1
2.2
6.4
6.4
1.4
6.4
6.4
0.3
6.4
6.4
3.0
0.1
6.4
6.4
6.4
0.5
2.1
21
21
4.0
2.1
2.1
-5.6
21

2.1

Bmin
-13.9
-13.9
-6.9
-13.9
-13.9
-16.6
-16.3
-7.4
=38
-24.6
-13.9
=38
-21.5
-13.9
-7.4
-16.8
-20.0
-7.4
-13.9
-13.9
-16.8
-17.9
-17.9
-17.9
-15.9
-17.9
-17.9
-25.9
-17.9
=33

C5
Br=0a
-8.2
-8.2
6.6
-8.2
-8.2
9.8
-8.2
4.2
-8.2
-18.9
-8.2
-8.2
126
-8.2
4.2
-14.4
-17.8
4.2
-8.2
-8.2
-14.4
-16.7
-16.7
-16.7
-12.3
-16.7
-16.7
216
-16.7
124

*The target reliability indices adopted for Denmark were Bt = 3.3 for categories of use A, B, C1 to C3, D1 and D2 and Bt = 3.8 for categories of use C4 and C5
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Brmax

-6.6
6.6
9.3
6.6
6.6
25
48
-4.2
-6.6
-18.4
6.6
-6.6
6.9
6.6
-4.2
6.9
-10.3
-4.2
-6.6
-6.6
6.9
-6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9
6.9

Bmin
-4.0
-4.0
-4.0
-4.0
-4.0
-5.5

-11.9
-4.0
-4.0

-24.0
-4.0
-4.0
-4.0
-4.0
-4.0
-6.1
-7.8
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.1
-4.0
-4.0

D1
B0
10.9
18.8
10.9
18.8
18.8
24.4
23
18.8
10.9
9.7
10.9
10.9
5.9
18.8
10.9
4.6
9.4
10.9
10.9
10.9
46
2.2
10.8
10.8
6.7
2.2
2.2
3.4
10.8

2.2

Brmax

11.3
20.2
11.3
20.2
20.2
335

5.0
20.2
11.3
-8.6
11.3
11.3

5.9
20.2
11.3

6.4
13.5
11.3
11.3
11.3

6.4

4.9
15.5
15.5

7.9

4.9

4.9
-2.0
15.5

4.9

ﬁmin
-4.0
-4.0
-4.0
-4.0
-4.0
-7.2

-11.6
-4.0
-4.0

-24.0
-4.0
-4.0
-4.0
-4.0
-4.0
-8.1
-7.8
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0
-4.0

D2
Br=0a4
14.7
14.7
14.7
14.7
14.7
19.4
6.7
14.7
6.7
45
14.7
14.7
8.9
14.7
14.7
0.2
5.1
14.7
14.7
14.7
8.8
6.5
6.5
6.5
23
6.5
6.5
0.1
6.5
6.5

Brmax

16.7
16.7
16.7
16.7
16.7
30.3
12.6
16.7

7.0
11.8
16.7
16.7

9.5
16.7
16.7

21
10.3
16.7
16.7
16.7
134
12.6
12.6
12.6

35
12.6
12.6

4.0
12.6
12.6

Load
comb.

a+b

a+b
a+b
a+b
a+b
a+b
a+b
a+b
a+b

a+b



Table 35 - Reliability levels (%) relative to CEN target values, B minimum and maximum for relevant y load ratios, and B for the load ratio y = 0.4, considering the

categories of imposed loads A to D2 - timber column

MS\Cat
Bmin

CEN -6.0
BEL -6.0
BGR -6.0
CYP -6.0
CZE -6.0
DNK* -5.2
FIN -10.4
FRA -6.0
GBR -6.0
HRV -21.0
HUN -6.0
IRL -6.0
LTU -6.0
LUX -6.0
LVA -6.0
NLD -6.8
NOR -8.9
PRT -6.0
SVK -6.0
SVN -6.0
SWE -6.0
CEN -6.0
BEL -6.0
CZE -6.0
GBR -6.0
HUN -6.0
IRL -6.0
LTU -7.9
LUX -6.0
LVA -6.0

A
Bi=o.4
9.8
9.8
9.8
9.8
4.1
9.6
4.1
4.1
9.8
2.6
9.8
9.8
0.4
9.8
9.8
2.6
29
9.8
9.8
9.8
5.6
4.0
4.0
-2.3
7.0
4.0
4.0
-6.4
4.0
4.0

Brmax

10.3
10.3
10.3
10.3
4.1
12.9
6.5
4.1
10.3
5.8
10.3
10.3
0.5
10.3
10.3
3.7
5.0
10.3
10.3
10.3
7.3
6.4
6.4
-1.3
8.2
6.4
6.4
-4.9
6.4
6.4

Bmin
-6.0
-6.0
-6.0
-6.0
-6.0
-4.6

-11.3
-6.0
-6.0

-21.0
-6.0
-6.0
-6.8
-6.0
-6.0
-6.4
-8.9
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0

-10.2
-6.0
-6.0

B
Bi=o.4
13.1
13.1
13.1
13.1
7.3
13.5
1.0
7.3
13.1
5.8
13.1
13.1
-2.6
13.1
7.3
27
6.1
13.1
13.1
13.1
2.7
7.2
7.2
09
10.2
7.2
7.2
-10.0
7.2
0.9

Bmax

16.9
16.9
16.9
16.9

9.0
22.5

6.0

9.0
16.9
14.0
16.9
16.9
-2.5
16.9

9.0

6.7
12.8
16.9
16.9
16.9

6.7
14.6
14.6

6.0
15.7
14.6
14.6
-6.0
14.6

6.0

Bmin
-6.0
-6.0
-6.0
-6.0
-6.0
-4.3

-11.1
-6.0
-6.0

-21.0
-6.0
-6.0
-6.0
-6.0
-6.0
-7.3
-8.9
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0

C1
Bi=0.4
11.3
11.3
11.3
11.3
11.3
12.1
0.3
5.7
11.3
43
11.3
11.3
6.9
11.3
5.7
8.6
45
11.3
11.3
11.3
13
5.7
5.7
5.7
8.5
5.7
5.7
0.9
5.7
0.4

Brmax

12.0
12.0
12.0
12.0
12.0
16.4
1.2
5.8
12.0
8.2
12.0
12.0
7.1
12.0
5.8
11.2
7.1
12.0
12.0
12.0
2.2
8.7
8.7
8.7
10.2
8.7
8.7
2.7
8.7

11

Bmin
-6.0
-6.0
-6.0
-6.0
-6.0
-8.7

-16.5
-6.0
-6.0

-21.0
-6.0
-6.0
-7.2
-6.0

-10.1

-11.8

-12.0
-6.0
-6.0
-6.0

-10.9

-10.1

-10.1

-10.1
-8.2

-10.1

-10.1

-13.5

-10.1

-14.9

c2
Br=o.4
-1.2
1.2
1.2
-1.2
-1.2
3.8
-14.4
-1.2
1.2
-9.2
-1.2
1.2
-5.8
-1.2
-7.5
-5.9
-8.8
-1.2
1.2
1.2
-9.2
-7.6
-7.6
-7.6
4.4
7.6
7.6
126
76
-14.5

Bmax

0.5
0.5
0.5
0.5
0.5

13.0

6.0
0.5
0.5

3.1
0.5
0.5

5.6
0.5

6.0

1.7

-4.5
0.5
0.5
0.5

6.0

-2.4

24

24

-1.0

2.4

2.4

6.0

24

6.0

Bmin
-6.0
-6.0
-6.0
-6.0
-6.0
-4.4

-11.4
-6.0
-6.0

-21.0
-6.0
-6.0
-6.0
-6.0
-6.0
=7
-8.9
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0

c3
Bi=0.4
11.7
11.7
11.7
11.7
11.7
19.8
0.1
6.1
11.7
4.6
11.7
11.7
7.2
11.7
6.1
7.6
4.8
11.7
11.7
11.7
15
6.0
6.0
6.0
8.9
6.0
6.0
11
6.0
-0.2

Bmax

13.6
13.6
13.6
13.6
13.6
28.6

2.8

6.6
13.6
10.6
13.6
13.6

8.1
13.6

2.8

Bmin

-10.8
-10.8
-10.8
-10.8
-10.8
-11.4
-16.5
-10.8
-10.8
-24.0
-10.8
-10.8
-10.8
-10.8
-10.8
-14.2
-13.3
-10.8
-10.8
-10.8
-10.8
-10.8
-10.8
-10.8
-10.8
-10.8
-10.8
-12.6
-10.8
-10.8

c4
Bi=0.4
-1.3
13
13
-1.3
-1.3
29
6.9
-1.3
A8
-8.4
-1.3
A8
5.2
-1.3
-1.3
5.4
7.9
.8
13
13
6.9
-7.0
7.0
7.0
4.1
7.0
7.0
01117
7.0
7.0

Bmax

1.3
1.3
1.3
13
13
12.3
=ldl
13
13
-1.7
13
13
-4.5
13
13
-0.5
-2.8
13
13
13
-2.7
-1.1
-1.1
-1.1
0.1
-1.1
-1.1
-7.6
-1.1
-1.1

Bmin

-15.0
-15.0
-10.8
-15.0
-15.0
-15.6
-18.0
-10.8
-15.0
-24.0
-15.0
-15.0
-20.9
-15.0
-10.8
-17.3
-19.8
-10.8
-15.0
-15.0
-17.3
-18.4
-18.4
-18.4
-16.6
-18.4
-18.4
-24.4
-18.4
-15.7

C5
Br=o.a
-11.8
-11.8
0.7
-11.8
-11.8
-10.5
-11.8
-8.9
-11.8
-19.8
-11.8
-11.8
-15.1
-11.8
-8.9
-16.5
-19.0
-8.9
-11.8
-11.8
-16.5
-18.2
-18.2
-18.2
-14.9
-18.2
-18.2
21.9
-18.2
-15.0

*The target reliability indices adopted for Denmark were Bt = 3.3 for categories of use A, B, C1 to C3, D1 and D2 and Bt = 3.8 for categories of use C4 and C5
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Brmax

-10.8
-10.8
3.1
-10.8
-10.8
-4.9
-7.9
-8.9
-10.8
-18.9
-10.8
-10.8
-10.8
-10.8
-8.9
-10.8
-13.3
-8.9
-10.8
-10.8
-10.8
-10.8
-10.8
-10.8
-10.8
-10.8
-10.8
-10.8
-10.8
-10.8

Bmin
-6.0
-6.0
-6.0
-6.0
-6.0
-3.8

-12.0
-6.0
-6.0

-21.0
-6.0
-6.0
-6.0
-6.0
-6.0
-7.6
-8.9
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0

D1
Br=o.a
6.4
124
6.4
12.4
12.4
19.9
0.2
124
6.4
9.5
6.4
6.4
25
124
6.4
15
5.2
6.4
6.4
6.4
15
-0.3
6.3
6.3
3.1
-0.3
-0.3
46
6.3
-0.3

Brmax

8.3
16.9
8.3
16.9
16.9
32.3
5.1
16.9
8.3
-6.8
8.3
8.3
3.1
16.9
8.3
5.9
12.7
8.3
8.3
8.3
5.9
5.1
14.4
14.4
6.5
5.1
5.1
-1.3
14.4
5.1

ﬁmin
-6.0
-6.0
-6.0
-6.0
-6.0
-5.2

-11.8
-6.0
-6.0

-21.0
-6.0
-6.0
-6.0
-6.0
-6.0
9.2
-8.9
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0
-6.0

D2

Br=o.a
8.7
8.7
8.7
8.7
8.7
15.5
25
8.7
25
0.9
8.7
8.7
4.2
8.7
8.7
2.4
13
8.7
87
87
4.2
2.5
25
25
0.8
25
25
2.4
25
25

Brmax

13.2
13.2
13.2
13.2
13.2
27.9
10.6
13.2

3.9

9.9
13.2
13.2

6.4
13.2
13.2

1.5

8.7
13.2
13.2
13.2
11.3
10.6
10.6
10.6

2.2
10.6
10.6

3.5
10.6
10.6

Load
comb.

a+b

a+b
a+b
a+b
a+b
a+b
a+b
a+b
a+b

a+b



9.4

26.0

28.5

28.5
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Annex B. Load ratios for the minimum and maximum reliability levels
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Table 37 - y values for the minimum and maximum reliability levels (B) considering the categories of imposed loads A to D2 - reinforced concrete beam

e A B c1 (o7 c3 ca (] D1 D2 Load
AUBmin  xPBmax  xBmin  xPmax  xBmin  xPmax  xBmin  xPBmax  xBmin  xBmax  xBmin  Bmax  xBmin  Bmax  xPBmin  xBmax  xPBmin  xlPmax  COMb.
CEN 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.7 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.0 0.4 atb
BEL 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.7 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a+b
BGR 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.7 0.3 0.0 0.4 0.0 0.4 0.7 0.3 0.0 0.4 a
CYP 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.7 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a
CZE 0.7 0.2 0.7 0.3 0.7 0.2 0.0 0.5 0.7 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a+b
DNK 0.1 0.0 0.1 0.4 0.1 0.3 0.1 0.7 0.1 0.4 0.1 0.5 0.1 0.0 0.1 0.5 0.1 0.5 ¢
FIN 0.7 0.3 0.1 0.4 0.7 0.0 0.1 0.0 0.7 0.0 0.1 0.4 0.1 0.0 0.1 0.4 0.1 0.5 ¢
FRA 0.7 0.2 0.7 0.3 0.7 0.2 0.0 0.5 0.7 0.2 0.0 0.4 0.7 0.3 0.0 0.3 0.0 0.4 a
GBR 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.7 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.7 0.3 a+b
HRV 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.7 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.3 0.0 0.5 a
HUN 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.7 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.0 0.4 a+b
IRL 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.7 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.0 0.4 a+b
LTU 0.7 0.2 0.7 0.2 0.7 0.2 0.7 0.3 0.7 0.3 0.7 0.3 0.7 0.0 0.7 0.3 0.7 0.3 a+b
LUX 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.7 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a+b
LVA 0.7 0.2 0.7 0.3 0.7 0.2 0.7 0.2 0.7 0.2 0.0 0.4 0.7 0.3 0.7 0.3 0.0 0.4 a+b
NLD 0.7 0.3 0.7 0.3 0.7 0.3 0.1 0.6 0.1 0.3 0.1 0.4 0.7 0.0 0.7 0.4 0.7 0.4 b
NOR 0.7 0.2 0.0 0.4 0.7 0.3 0.2 0.6 0.7 0.3 0.7 0.4 0.7 0.0 0.0 0.4 0.0 0.4 b
PRT 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.7 0.3 0.0 0.4 0.7 0.3 0.7 0.3 0.0 0.4 a
SVK 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.7 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.0 0.4 a
SVN 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.7 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.0 0.4 a
SWE 0.7 0.2 0.7 0.3 0.7 0.1 0.3 0.0 0.7 0.2 0.7 0.4 0.7 0.0 0.7 0.4 0.0 0.4 b
CEN 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.7 0.3 0.7 0.4 0.7 0.0 0.7 0.2 0.0 0.5 at+b
BEL 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.7 0.3 0.7 0.4 0.7 0.0 0.0 0.4 0.0 0.5 a+b
CZE 0.7 0.1 0.7 0.2 0.7 0.2 0.3 0.7 0.7 0.3 0.7 0.4 0.7 0.0 0.0 0.4 0.0 0.5 a+bh
GBR 0.7 0.3 0.0 0.4 0.7 0.3 0.2 0.6 0.7 0.3 0.7 0.4 0.7 0.0 0.7 0.3 0.7 0.4 a+b
HUN 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.7 0.3 0.7 0.4 0.7 0.0 0.7 0.2 0.0 0.5 a+bh
IRL 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.7 0.3 0.7 0.4 0.7 0.0 0.7 0.2 0.0 0.5 a+bh
LTU 0.7 0.1 0.7 0.0 0.7 0.2 0.3 0.0 0.7 0.2 0.7 0.1 0.7 0.0 0.7 0.1 0.7 0.2 a+b
LUX 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.7 0.3 0.7 0.4 0.7 0.0 0.0 0.4 0.0 0.5 a+bh
LVA 0.7 0.2 0.7 0.2 0.7 0.1 0.7 0.0 0.7 0.2 0.7 0.4 0.7 0.0 0.7 0.2 0.0 0.5 a+b
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Table 38 - y values for the minimum and maximum reliability levels (B) considering the categories of imposed loads A to D2 - reinforced concrete column

A B c1 c2 c3 ca cs D1 D2 Load
MS\Cat
ABmin  wBmax  xBmin  xBmax  xBmin  xBmax  xBmin  ABmx  xBmn  xBmx  xBmn  xPBmex  xBmn  xBmax  xBmin  gPmax  xPmin  Pmax  COMP:
CEN 0.7 0.3 0.0 0.4 0.7 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.0 0.4 atb
BEL 0.7 0.3 0.0 0.4 0.7 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.4 0.0 0.4 a+b
BGR 0.7 0.3 0.0 0.4 0.7 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.0 0.5 0.7 0.3 0.0 0.4 a
CYP 0.7 0.3 0.0 0.4 0.7 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.4 0.0 0.4 a
CZE 0.7 0.2 0.7 0.3 0.7 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.4 0.0 0.4 a+b
DNK 0.1 0.3 0.1 0.5 0.1 0.4 0.1 0.7 0.1 0.4 0.1 0.6 0.1 0.0 0.1 0.5 0.1 0.6 c
FIN 0.7 0.3 0.1 0.4 0.7 0.0 0.1 0.0 0.7 0.3 0.1 0.5 0.1 0.0 0.1 0.4 0.1 0.5 [¢
FRA 0.7 0.2 0.7 0.3 0.7 0.2 0.0 0.5 0.7 0.3 0.0 0.4 0.7 0.3 0.0 0.4 0.0 0.4 a
GBR 0.7 0.3 0.0 0.4 0.7 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.7 0.3 a+b
HRV 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.7 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.4 0.0 0.5 a
HUN 0.7 0.3 0.0 0.4 0.7 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.0 0.4 a+b
IRL 0.7 0.3 0.0 0.4 0.7 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.0 0.4 a+b
LTU 0.7 0.2 0.7 0.2 0.7 0.2 0.7 0.3 0.7 0.3 0.7 0.3 0.7 0.0 0.7 0.3 0.0 0.4 a+b
LUX 0.7 0.3 0.0 0.4 0.7 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.4 0.0 0.4 a+b
LVA 0.7 0.3 0.7 0.3 0.7 0.2 0.7 0.2 0.7 0.3 0.0 0.4 0.7 0.3 0.7 0.3 0.0 0.4 a+b
NLD 0.7 0.3 0.7 0.4 0.7 0.3 0.1 0.7 0.1 0.4 0.1 0.5 0.7 0.0 0.7 0.4 0.7 0.4 b
NOR 0.7 0.3 0.0 0.4 0.7 0.3 0.2 0.7 0.7 0.4 0.0 0.5 0.7 0.0 0.0 0.4 0.0 0.5 b
PRT 0.7 0.3 0.0 0.4 0.7 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.3 0.7 0.3 0.0 0.4 a
SVK 0.7 0.3 0.0 0.4 0.7 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.0 0.4 a
SVN 0.7 0.3 0.0 0.4 0.7 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.0 0.4 a
SWE 0.7 0.3 0.7 0.4 0.7 0.2 0.3 0.0 0.7 0.3 0.7 0.5 0.7 0.0 0.7 0.4 0.0 0.5 b
CEN 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.7 0.4 0.0 0.5 0.7 0.0 0.7 0.2 0.0 0.5 at+b
BEL 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.7 0.4 0.0 0.5 0.7 0.0 0.0 0.4 0.0 0.5 at+bh
CZE 0.7 0.1 0.7 0.2 0.7 0.2 0.3 0.7 0.7 0.4 0.0 0.5 0.7 0.0 0.0 0.4 0.0 0.5 a+bh
GBR 0.7 0.3 0.0 0.4 0.7 0.3 0.2 0.6 0.7 0.3 0.0 0.4 0.7 0.0 0.7 0.4 0.7 0.4 a+b
HUN 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.7 0.4 0.0 0.5 0.7 0.0 0.7 0.2 0.0 0.5 a+bh
IRL 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.7 0.4 0.0 0.5 0.7 0.0 0.7 0.2 0.0 0.5 a+bh
LTU 0.7 0.1 0.7 0.0 0.7 0.2 0.3 0.0 0.7 0.2 0.7 0.1 0.7 0.0 0.7 0.2 0.7 0.5 a+b
LUX 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.7 0.4 0.0 0.5 0.7 0.0 0.0 0.4 0.0 0.5 a+bh
LVA 0.7 0.2 0.7 0.2 0.7 0.2 0.3 0.0 0.7 0.2 0.0 0.5 0.7 0.0 0.7 0.2 0.0 0.5 a+b

80



Table 39 - y values for the minimum and maximum reliability levels (B) considering the categories of imposed loads A to D2 - reinforced concrete slab

A B c1 c2 a3 c4 cs D1 D2 Load
Ms\Cat
Bmin  xBmax  xlBmn  xBmax  xlBmn  xlBmax  XBmn  xlBmax  XBmin  xlBmax  xBmn  xlBmax  XBmn  xlBmax  xlBmn  xlBmax  XlBmn  xlBmax OO
CEN 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.0 0.4 a+b
BEL 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a+b
BGR 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.0 0.4 0.7 0.3 0.0 0.4 a
CYP 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a
CZE 0.7 0.2 0.7 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a+b
DNK 0.1 0.0 0.1 0.4 0.1 0.3 0.1 0.7 0.1 0.4 0.1 0.5 0.1 0.0 0.1 0.5 0.1 0.5 c
FIN 0.7 0.3 0.1 0.4 0.7 0.0 0.1 0.0 0.7 0.0 0.1 0.4 0.1 0.0 0.1 0.4 0.1 0.5 c
FRA 0.7 0.2 0.7 0.3 0.7 0.2 0.0 0.5 0.7 0.3 0.0 0.4 0.7 0.3 0.0 0.3 0.0 0.4 a
GBR 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.7 0.3 a+b
HRV 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.7 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.4 0.0 0.5 a
HUN 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.0 0.4 a+b
IRL 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.0 0.4 a+b
LTU 0.7 0.2 0.7 0.2 0.7 0.2 0.7 0.3 0.7 0.3 0.7 0.3 0.7 0.0 0.7 0.3 0.7 0.3 a+b
LUX 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a+b
LVA 0.7 0.2 0.7 0.3 0.7 0.2 0.7 0.2 0.7 0.3 0.0 0.4 0.7 0.3 0.7 0.3 0.0 0.4 a+b
NLD 0.7 0.3 0.7 0.4 0.7 0.3 0.1 0.6 0.1 0.3 0.1 0.4 0.7 0.0 0.7 0.4 0.7 0.4 b
NOR 0.7 0.2 0.0 0.4 0.7 0.3 0.2 0.6 0.7 0.3 0.7 0.4 0.7 0.0 0.0 0.4 0.0 0.4 b
PRT 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.3 0.7 0.3 0.0 0.4 a
SVK 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.0 0.4 a
SVN 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.7 0.3 0.0 0.4 a
SWE 0.7 0.2 0.7 0.4 0.7 0.1 0.3 0.0 0.7 0.2 0.7 0.4 0.7 0.0 0.7 0.4 0.0 0.4 b
CEN 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.7 0.4 0.7 0.5 0.7 0.0 0.7 0.2 0.0 0.5 a+b
BEL 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.7 0.4 0.7 0.5 0.7 0.0 0.0 0.4 0.0 0.5 a+b
CZE 0.7 0.1 0.7 0.2 0.7 0.2 0.3 0.7 0.7 0.4 0.7 0.5 0.7 0.0 0.0 0.4 0.0 0.5 a+b
GBR 0.7 0.3 0.0 0.4 0.7 0.3 0.2 0.6 0.7 0.3 0.0 0.4 0.7 0.0 0.7 0.3 0.7 0.4 a+b
HUN 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.7 0.4 0.7 0.5 0.7 0.0 0.7 0.2 0.0 0.5 ath
IRL 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.7 0.4 0.7 0.5 0.7 0.0 0.7 0.2 0.0 0.5 a+b
LTU 0.7 0.1 0.7 0.0 0.7 0.2 0.3 0.0 0.7 0.2 0.7 0.1 0.7 0.0 0.7 0.1 0.7 0.2 a+b
LUX 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.7 0.4 0.7 0.5 0.7 0.0 0.0 0.4 0.0 0.5 ath
LVA 0.7 0.2 0.7 0.2 0.7 0.1 0.7 0.0 0.7 0.2 0.7 0.5 0.7 0.0 0.7 0.2 0.0 0.5 a+b
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Table 40 - y values for the minimum and maximum reliability levels (B) considering the categories of imposed loads A to D2 - composite steel concrete
slab

A B c1 c2 a3 c4 cs D1 D2 Load
Ms\Cat
XBmin  xBmax  xlBmn  xBmax  xlBmn  xlBmax  XlBmn  xlBmax  XBmn  xlBmax  xBmn  xlBmax  XBmn  xlBmax  xBmn  xlBmax  X[Bmn  xlBmax OO
CEN 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a+b
BEL 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.4 0.0 0.4 a+b
BGR 0.7 0.2 0.0 0.3 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.0 0.4 0.0 0.3 0.0 0.4 a
CYP 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.4 0.0 0.4 a
CZE 0.7 0.2 0.0 0.3 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.4 0.0 0.4 a+b
DNK 0.1 0.0 0.1 0.4 0.1 0.3 0.1 0.7 0.1 0.4 0.1 0.5 0.1 0.0 0.1 0.4 0.1 0.5 c
FIN 0.1 0.3 0.1 0.4 0.1 0.3 0.1 0.0 0.1 0.4 0.1 0.5 0.1 0.0 0.1 0.4 0.1 0.5 c
FRA 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.3 0.0 0.4 0.0 0.4 a
GBR 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.3 a+b
HRV 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.7 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.4 0.0 0.5 a
HUN 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a+b
IRL 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a+b
LTU 0.7 0.2 0.7 0.2 0.7 0.2 0.7 0.3 0.0 0.3 0.7 0.3 0.7 0.0 0.7 0.3 0.0 0.4 a+b
LUX 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.4 0.0 0.4 a+b
LVA 0.0 0.3 0.0 0.3 0.7 0.2 0.7 0.2 0.0 0.3 0.0 0.4 0.7 0.3 0.0 0.3 0.0 0.4 a+b
NLD 0.7 0.3 0.2 0.4 0.1 0.3 0.1 0.7 0.1 0.4 0.1 0.5 0.7 0.0 0.2 0.4 0.2 0.4 b
NOR 0.7 0.3 0.0 0.4 0.0 0.3 0.2 0.6 0.0 0.3 0.0 0.4 0.7 0.0 0.0 0.4 0.0 0.4 b
PRT 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.3 0.0 0.3 0.0 0.4 a
SVK 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a
SVN 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a
SWE 0.0 0.3 0.0 0.4 0.7 0.2 0.3 0.0 0.7 0.3 0.0 0.4 0.7 0.0 0.0 0.4 0.0 0.5 b
CEN 0.7 0.2 0.0 0.4 0.0 0.4 0.3 0.7 0.0 0.4 0.0 0.5 0.7 0.0 0.0 0.4 0.0 0.5 a+b
BEL 0.7 0.2 0.0 0.4 0.0 0.4 0.3 0.7 0.0 0.4 0.0 0.5 0.7 0.0 0.0 0.5 0.0 0.5 a+b
CZE 0.7 0.1 0.0 0.4 0.0 0.4 0.3 0.7 0.0 0.4 0.0 0.5 0.7 0.0 0.0 0.5 0.0 0.5 a+b
GBR 0.0 0.3 0.0 0.4 0.0 0.3 0.2 0.6 0.0 0.3 0.0 0.4 0.7 0.0 0.0 0.4 0.0 0.4 a+b
HUN 0.7 0.2 0.0 0.4 0.0 0.4 0.3 0.7 0.0 0.4 0.0 0.5 0.7 0.0 0.0 0.4 0.0 0.5 ath
IRL 0.7 0.2 0.0 0.4 0.0 0.4 0.3 0.7 0.0 0.4 0.0 0.5 0.7 0.0 0.0 0.4 0.0 0.5 a+b
LTU 0.7 0.1 0.7 0.0 0.7 0.2 0.3 0.0 0.7 0.2 0.7 0.1 0.7 0.0 0.7 0.2 0.0 0.5 a+b
LUX 0.7 0.2 0.0 0.4 0.0 0.4 0.3 0.7 0.0 0.4 0.0 0.5 0.7 0.0 0.0 0.5 0.0 0.5 ath
LVA 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.0 0.7 0.2 0.0 0.5 0.7 0.0 0.0 0.4 0.0 0.5 a+b
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Table 41 - y values for the minimum and maximum reliability levels (B) considering the categories of imposed loads A to D2 - steel tie

A B c1 c2 a3 c4 cs D1 D2 Load
Ms\Cat
Bmin  xBmax  xlBmn  xBmax  xlBmn  xlBmax  XBmn  xlBmax  XBmin  xlBmax  xBmn  xlBmax  XBmn  xlBmax  xlBmn  xlBmax  XlBmn  xlBmax OO
CEN 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.4 0.7 0.2 0.7 0.3 0.7 0.2 0.7 0.2 0.0 0.3 a+b
BEL 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.4 0.7 0.2 0.7 0.3 0.7 0.2 0.0 0.3 0.0 0.3 a+b
BGR 0.7 0.2 0.7 0.2 0.7 0.2 0.0 0.4 0.7 0.2 0.7 0.3 0.7 0.3 0.7 0.2 0.7 0.3 a
CYP 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.4 0.7 0.2 0.7 0.3 0.7 0.2 0.0 0.3 0.0 0.3 a
CZE 0.7 0.2 0.7 0.2 0.7 0.2 0.0 0.4 0.7 0.2 0.7 0.3 0.7 0.2 0.0 0.3 0.0 0.3 a+b
DNK 0.7 0.0 0.1 0.3 0.7 0.0 0.1 0.5 0.1 0.3 0.1 0.4 0.7 0.0 0.1 0.3 0.1 0.4 c
FIN 0.7 0.0 0.1 0.0 0.7 0.0 0.1 0.0 0.7 0.0 0.1 0.4 0.1 0.0 0.1 0.0 0.1 0.4 c
FRA 0.7 0.2 0.7 0.2 0.7 0.2 0.0 0.4 0.7 0.2 0.7 0.3 0.7 0.2 0.0 0.3 0.0 0.3 a
GBR 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.4 0.7 0.2 0.7 0.3 0.7 0.2 0.7 0.2 0.7 0.3 a+b
HRV 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.6 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.3 0.0 0.4 a
HUN 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.4 0.7 0.2 0.7 0.3 0.7 0.2 0.7 0.2 0.0 0.3 a+b
IRL 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.4 0.7 0.2 0.7 0.3 0.7 0.2 0.7 0.2 0.0 0.3 a+b
LTU 0.7 0.1 0.7 0.2 0.7 0.2 0.7 0.3 0.7 0.2 0.7 0.2 0.7 0.1 0.7 0.2 0.7 0.3 a+b
LUX 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.4 0.7 0.2 0.7 0.3 0.7 0.2 0.0 0.3 0.0 0.3 a+b
LVA 0.7 0.2 0.7 0.2 0.7 0.2 0.7 0.2 0.7 0.2 0.7 0.3 0.7 0.2 0.7 0.2 0.0 0.3 a+b
NLD 0.7 0.0 0.7 0.3 0.7 0.2 0.1 0.5 0.7 0.3 0.7 0.3 0.7 0.0 0.7 0.3 0.7 0.0 b
NOR 0.7 0.1 0.7 0.3 0.7 0.1 0.2 0.5 0.7 0.2 0.7 0.3 0.7 0.0 0.7 0.3 0.7 0.3 b
PRT 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.4 0.7 0.2 0.7 0.3 0.7 0.2 0.7 0.2 0.0 0.3 a
SVK 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.4 0.7 0.2 0.7 0.3 0.7 0.2 0.7 0.2 0.0 0.3 a
SVN 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.4 0.7 0.2 0.7 0.3 0.7 0.2 0.7 0.2 0.0 0.3 a
SWE 0.7 0.1 0.7 0.2 0.7 0.1 0.3 0.0 0.7 0.1 0.7 0.2 0.7 0.0 0.7 0.2 0.0 0.3 b
CEN 0.7 0.1 0.7 0.2 0.7 0.2 0.3 0.5 0.7 0.2 0.7 0.2 0.7 0.0 0.7 0.2 0.7 0.4 a+b
BEL 0.7 0.1 0.7 0.2 0.7 0.2 0.3 0.5 0.7 0.2 0.7 0.2 0.7 0.0 0.7 0.2 0.7 0.4 a+b
CZE 0.7 0.1 0.7 0.2 0.7 0.2 0.3 0.5 0.7 0.2 0.7 0.2 0.7 0.0 0.7 0.2 0.7 0.4 a+b
GBR 0.7 0.2 0.0 0.3 0.7 0.2 0.2 0.5 0.7 0.3 0.7 0.3 0.7 0.0 0.7 0.3 0.7 0.3 a+b
HUN 0.7 0.1 0.7 0.2 0.7 0.2 0.3 0.5 0.7 0.2 0.7 0.2 0.7 0.0 0.7 0.2 0.7 0.4 ath
IRL 0.7 0.1 0.7 0.2 0.7 0.2 0.3 0.5 0.7 0.2 0.7 0.2 0.7 0.0 0.7 0.2 0.7 0.4 a+b
LTU 0.7 0.1 0.7 0.1 0.7 0.1 0.7 0.0 0.7 0.1 0.7 0.1 0.7 0.0 0.7 0.1 0.7 0.2 a+b
LUX 0.7 0.1 0.7 0.2 0.7 0.2 0.3 0.5 0.7 0.2 0.7 0.2 0.7 0.0 0.7 0.2 0.7 0.4 ath
LVA 0.7 0.1 0.7 0.2 0.7 0.1 0.7 0.0 0.7 0.1 0.7 0.2 0.7 0.0 0.7 0.2 0.7 0.4 a+b
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Table 42 - y values for the minimum and maximum reliability levels (B) considering the categories of imposed loads A to D2 - steel column

A B c1 c2 a3 c4 cs D1 D2 Load
Ms\Cat
Bmin  xBmax  xlBmn  xBmax  xlBmn  xlBmax  XBmn  xlBmax  XBmin  xlBmax  xBmn  xlBmax  XBmn  xlBmax  xlBmn  xlBmax  XlBmn  xlBmax OO
CEN 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a+b
BEL 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a+b
BGR 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.3 0.0 0.4 0.7 0.3 0.0 0.4 a
CYP 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a
CZE 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a+b
DNK 0.7 0.0 0.1 0.4 0.7 0.3 0.1 0.7 0.1 0.4 0.1 0.4 0.1 0.0 0.1 0.4 0.1 0.4 c
FIN 0.1 0.3 0.1 0.4 0.7 0.0 0.1 0.0 0.1 0.3 0.1 0.4 0.1 0.0 0.1 0.4 0.1 0.5 c
FRA 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.7 0.3 0.0 0.4 0.7 0.3 0.0 0.3 0.0 0.4 a
GBR 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.7 0.3 a+b
HRV 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.7 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.4 0.0 0.5 a
HUN 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a+b
IRL 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a+b
LTU 0.7 0.2 0.7 0.2 0.7 0.2 0.7 0.3 0.7 0.3 0.7 0.3 0.7 0.0 0.7 0.3 0.0 0.3 a+b
LUX 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a+b
LVA 0.7 0.2 0.0 0.3 0.7 0.2 0.7 0.2 0.7 0.3 0.0 0.4 0.7 0.3 0.0 0.3 0.0 0.4 a+b
NLD 0.7 0.3 0.7 0.4 0.1 0.3 0.1 0.6 0.1 0.3 0.1 0.4 0.7 0.0 0.2 0.4 0.2 0.4 b
NOR 0.7 0.2 0.0 0.4 0.7 0.3 0.2 0.6 0.7 0.3 0.7 0.4 0.7 0.0 0.0 0.4 0.0 0.4 b
PRT 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.3 0.0 0.3 0.0 0.4 a
SVK 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a
SVN 0.7 0.2 0.0 0.3 0.7 0.2 0.0 0.5 0.0 0.3 0.0 0.4 0.7 0.2 0.0 0.3 0.0 0.4 a
SWE 0.7 0.3 0.7 0.4 0.7 0.2 0.3 0.0 0.7 0.2 0.7 0.4 0.7 0.0 0.7 0.4 0.0 0.4 b
CEN 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.0 0.4 0.7 0.4 0.7 0.0 0.7 0.2 0.0 0.5 a+b
BEL 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.0 0.4 0.7 0.4 0.7 0.0 0.0 0.4 0.0 0.5 a+b
CZE 0.7 0.1 0.7 0.2 0.7 0.2 0.3 0.7 0.0 0.4 0.7 0.4 0.7 0.0 0.0 0.4 0.0 0.5 a+b
GBR 0.7 0.3 0.0 0.4 0.7 0.3 0.2 0.6 0.0 0.3 0.0 0.4 0.7 0.0 0.7 0.4 0.7 0.4 a+b
HUN 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.0 0.4 0.7 0.4 0.7 0.0 0.7 0.2 0.0 0.5 ath
IRL 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.0 0.4 0.7 0.4 0.7 0.0 0.7 0.2 0.0 0.5 a+b
LTU 0.7 0.1 0.7 0.0 0.7 0.2 0.3 0.0 0.7 0.2 0.7 0.1 0.7 0.0 0.7 0.2 0.7 0.4 a+b
LUX 0.7 0.2 0.0 0.4 0.7 0.2 0.3 0.7 0.0 0.4 0.7 0.4 0.7 0.0 0.0 0.4 0.0 0.5 ath
LVA 0.7 0.2 0.7 0.2 0.7 0.2 0.7 0.0 0.7 0.2 0.7 0.4 0.7 0.0 0.7 0.2 0.0 0.5 a+b
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Table 43 - 4 values for the minimum and maximum reliability levels (B) considering the categories of imposed loads A to D2 - timber beam

A B c1 c2 a3 c4 cs D1 D2 Load
Ms\Cat
XBmin  xBmax  xlBmn  xBmax  xlBmn  xlBmax  XlBmn  xlBmax  XBmn  xlBmax  xBmn  xlBmac  XBmn  xlBmax  xlBmn  xlBmax  XlBmn  xlBmax OO
CEN 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.7 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.5 0.0 0.6 a+b
BEL 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.7 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.5 0.0 0.6 a+b
BGR 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.7 0.0 0.4 0.0 0.5 0.0 0.7 0.0 0.5 0.0 0.6 a
CYP 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.7 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.5 0.0 0.6 a
CZE 0.0 0.3 0.0 0.4 0.0 0.4 0.0 0.7 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.5 0.0 0.6 a+b
DNK 0.1 0.5 0.1 0.7 0.1 0.5 0.1 0.7 0.1 0.7 0.1 0.7 0.1 0.0 0.1 0.7 0.1 0.7 c
FIN 0.1 0.5 0.1 0.6 0.1 0.4 0.1 0.0 0.1 0.5 0.1 0.7 0.1 0.7 0.1 0.6 0.1 0.7 c
FRA 0.0 0.3 0.0 0.4 0.0 0.3 0.0 0.7 0.0 0.4 0.0 0.5 0.7 0.3 0.0 0.5 0.0 0.6 a
GBR 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.7 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.5 0.0 0.5 a+b
HRV 0.0 0.5 0.0 0.6 0.0 0.5 0.0 0.7 0.0 0.6 0.0 0.7 0.0 0.5 0.0 0.5 0.0 0.7 a
HUN 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.7 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.5 0.0 0.6 a+b
IRL 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.7 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.5 0.0 0.6 a+b
LTU 0.7 0.3 0.7 0.3 0.0 0.3 0.7 0.3 0.0 0.4 0.0 0.4 0.7 0.0 0.0 0.4 0.0 0.5 a+b
LUX 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.7 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.5 0.0 0.6 a+b
LVA 0.0 0.4 0.0 0.4 0.0 0.3 0.7 0.0 0.0 0.4 0.0 0.5 0.7 0.3 0.0 0.5 0.0 0.6 a+b
NLD 0.1 0.4 0.2 0.5 0.1 0.5 0.1 0.7 0.1 0.5 0.1 0.6 0.7 0.0 0.2 0.5 0.2 0.6 b
NOR 0.0 0.4 0.0 0.6 0.0 0.5 0.2 0.7 0.0 0.5 0.0 0.7 0.7 0.0 0.0 0.6 0.0 0.7 b
PRT 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.7 0.0 0.4 0.0 0.5 0.7 0.3 0.0 0.5 0.0 0.6 a
SVK 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.7 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.5 0.0 0.6 a
SVN 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.7 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.5 0.0 0.6 a
SWE 0.0 0.4 0.0 0.5 0.0 0.4 0.3 0.0 0.0 0.5 0.0 0.6 0.7 0.0 0.0 0.5 0.0 0.7 b
CEN 0.0 0.5 0.0 0.6 0.0 0.5 0.3 0.7 0.0 0.5 0.0 0.7 0.7 0.0 0.0 0.6 0.0 0.7 a+b
BEL 0.0 0.5 0.0 0.6 0.0 0.5 0.3 0.7 0.0 0.5 0.0 0.7 0.7 0.0 0.0 0.6 0.0 0.7 a+b
CZE 0.7 0.2 0.0 0.6 0.0 0.5 0.3 0.7 0.0 0.5 0.0 0.7 0.7 0.0 0.0 0.6 0.0 0.7 a+b
GBR 0.0 0.4 0.0 0.5 0.0 0.4 0.2 0.7 0.0 0.5 0.0 0.6 0.7 0.0 0.0 0.5 0.0 0.5 a+b
HUN 0.0 0.5 0.0 0.6 0.0 0.5 0.3 0.7 0.0 0.5 0.0 0.7 0.7 0.0 0.0 0.6 0.0 0.7 ath
IRL 0.0 0.5 0.0 0.6 0.0 0.5 0.3 0.7 0.0 0.5 0.0 0.7 0.7 0.0 0.0 0.6 0.0 0.7 ath
LTU 0.7 0.1 0.7 0.0 0.0 0.4 0.3 0.0 0.0 0.5 0.3 0.6 0.7 0.0 0.4 0.5 0.0 0.6 a+b
LUX 0.0 0.5 0.0 0.6 0.0 0.5 0.3 0.7 0.0 0.5 0.0 0.7 0.7 0.0 0.0 0.6 0.0 0.7 ath
LVA 0.0 0.5 0.0 0.6 0.0 0.4 0.3 0.0 0.0 0.5 0.0 0.7 0.3 0.0 0.0 0.6 0.0 0.7 a+b
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Table 44 - y values for the minimum and maximum reliability levels (B) considering the categories of imposed loads A to D2 - timber column

A B c1 c2 a3 c4 cs D1 D2 Load
Ms\Cat
Bmin  xBmax  xlBmn  xBmax  xlBmn  xlBmax  XBmn  xlBmax  XBmin  xlBmax  xBmn  xlBmax  XBmn  xlBmax  xlBmn  xlBmax  XlBmn  xlBmax OO
CEN 0.0 0.5 0.0 0.7 0.0 0.5 0.0 0.7 0.0 0.6 0.0 0.7 0.7 0.1 0.0 0.6 0.0 0.7 a+b
BEL 0.0 0.5 0.0 0.7 0.0 0.5 0.0 0.7 0.0 0.6 0.0 0.7 0.7 0.1 0.0 0.7 0.0 0.7 a+b
BGR 0.0 0.5 0.0 0.7 0.0 0.5 0.0 0.7 0.0 0.6 0.0 0.7 0.0 0.7 0.0 0.6 0.0 0.7 a
CYP 0.0 0.5 0.0 0.7 0.0 0.5 0.0 0.7 0.0 0.6 0.0 0.7 0.7 0.1 0.0 0.7 0.0 0.7 a
CZE 0.0 0.4 0.0 0.6 0.0 0.5 0.0 0.7 0.0 0.6 0.0 0.7 0.7 0.1 0.0 0.7 0.0 0.7 a+b
DNK 0.1 0.7 0.1 0.7 0.1 0.7 0.1 0.7 0.1 0.7 0.1 0.7 0.1 0.0 0.1 0.7 0.1 0.7 c
FIN 0.1 0.6 0.1 0.7 0.1 0.6 0.1 0.0 0.1 0.7 0.1 0.7 0.1 0.7 0.1 0.7 0.1 0.7 c
FRA 0.0 0.4 0.0 0.6 0.0 0.4 0.0 0.7 0.0 0.5 0.0 0.7 0.0 0.4 0.0 0.7 0.0 0.7 a
GBR 0.0 0.5 0.0 0.7 0.0 0.5 0.0 0.7 0.0 0.6 0.0 0.7 0.7 0.1 0.0 0.6 0.0 0.6 a+b
HRV 0.0 0.7 0.0 0.7 0.0 0.7 0.0 0.7 0.0 0.7 0.0 0.7 0.0 0.7 0.0 0.7 0.0 0.7 a
HUN 0.0 0.5 0.0 0.7 0.0 0.5 0.0 0.7 0.0 0.6 0.0 0.7 0.7 0.1 0.0 0.6 0.0 0.7 a+b
IRL 0.0 0.5 0.0 0.7 0.0 0.5 0.0 0.7 0.0 0.6 0.0 0.7 0.7 0.1 0.0 0.6 0.0 0.7 a+b
LTU 0.0 0.3 0.7 0.3 0.0 0.4 0.7 0.2 0.0 0.5 0.0 0.6 0.7 0.0 0.0 0.5 0.0 0.7 a+b
LUX 0.0 0.5 0.0 0.7 0.0 0.5 0.0 0.7 0.0 0.6 0.0 0.7 0.7 0.1 0.0 0.7 0.0 0.7 a+b
LVA 0.0 0.5 0.0 0.6 0.0 0.4 0.7 0.0 0.0 0.5 0.0 0.7 0.0 0.4 0.0 0.6 0.0 0.7 a+b
NLD 0.1 0.5 0.2 0.7 0.1 0.6 0.1 0.7 0.1 0.7 0.1 0.7 0.2 0.0 0.2 0.7 0.2 0.7 b
NOR 0.0 0.6 0.0 0.7 0.0 0.6 0.2 0.7 0.0 0.7 0.0 0.7 0.7 0.0 0.0 0.7 0.0 0.7 b
PRT 0.0 0.5 0.0 0.7 0.0 0.5 0.0 0.7 0.0 0.6 0.0 0.7 0.0 0.4 0.0 0.6 0.0 0.7 a
SVK 0.0 0.5 0.0 0.7 0.0 0.5 0.0 0.7 0.0 0.6 0.0 0.7 0.7 0.1 0.0 0.6 0.0 0.7 a
SVN 0.0 0.5 0.0 0.7 0.0 0.5 0.0 0.7 0.0 0.6 0.0 0.7 0.7 0.1 0.0 0.6 0.0 0.7 a
SWE 0.0 0.6 0.0 0.7 0.0 0.5 0.3 0.0 0.0 0.6 0.0 0.7 0.7 0.0 0.0 0.7 0.0 0.7 b
CEN 0.0 0.6 0.0 0.7 0.0 0.7 0.3 0.7 0.0 0.7 0.0 0.7 0.4 0.0 0.0 0.7 0.0 0.7 a+b
BEL 0.0 0.6 0.0 0.7 0.0 0.7 0.3 0.7 0.0 0.7 0.0 0.7 0.4 0.0 0.0 0.7 0.0 0.7 a+b
CZE 0.0 0.5 0.0 0.7 0.0 0.7 0.3 0.7 0.0 0.7 0.0 0.7 0.4 0.0 0.0 0.7 0.0 0.7 a+b
GBR 0.0 0.5 0.0 0.7 0.0 0.6 0.2 0.7 0.0 0.7 0.0 0.7 0.7 0.0 0.0 0.7 0.0 0.7 a+b
HUN 0.0 0.6 0.0 0.7 0.0 0.7 0.3 0.7 0.0 0.7 0.0 0.7 0.4 0.0 0.0 0.7 0.0 0.7 ath
IRL 0.0 0.6 0.0 0.7 0.0 0.7 0.3 0.7 0.0 0.7 0.0 0.7 0.4 0.0 0.0 0.7 0.0 0.7 a+b
LTU 0.7 0.2 0.7 0.0 0.0 0.6 0.3 0.0 0.0 0.7 0.3 0.7 0.7 0.0 0.0 0.7 0.0 0.7 ath
LUX 0.0 0.6 0.0 0.7 0.0 0.7 0.3 0.7 0.0 0.7 0.0 0.7 0.4 0.0 0.0 0.7 0.0 0.7 a+b
LVA 0.0 0.6 0.0 0.7 0.0 0.6 0.3 0.0 0.0 0.7 0.0 0.7 0.3 0.0 0.0 0.7 0.0 0.7 a+b
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Table 45 - y values for the minimum and maximum reliability levels (B) considering the categories of imposed loads A to D2 - masonry wall

B c1 c2 c3 ca cs D1 D2 Load
MS\Cat
ABmin  xlBmax  wBmin  xlBmax  xBmin  xBmax  xABmin  xBmax  ABmn  xPBmax  xBmn  xPmax  xBmin  wBmax  xBmin  xBmax  xlBmin  xPmax  COMP:
CEN 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.6 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.4 0.0 05 atb
BEL 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.6 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.5 0.0 0.5 a+b
BGR 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.6 0.0 0.4 0.0 0.5 0.0 0.6 0.0 0.4 0.0 0.5 a
CYP 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.6 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.5 0.0 0.5 a
CZE 0.7 0.3 0.0 0.4 0.0 0.3 0.0 0.6 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.5 0.0 0.5 a+b
DNK 0.1 0.5 0.1 0.7 0.1 0.5 0.1 0.7 0.1 0.7 0.1 0.7 0.1 0.0 0.1 0.7 0.1 0.7 [¢
FIN 0.1 0.4 0.1 0.5 0.1 0.4 0.1 0.0 0.1 0.4 0.1 0.6 0.1 0.6 0.1 0.5 0.1 0.6 [¢
FRA 0.7 0.3 0.0 0.4 0.7 0.2 0.0 0.6 0.7 0.4 0.0 0.4 0.7 0.5 0.0 0.4 0.0 0.4 a
GBR 0.7 0.3 0.0 0.4 0.7 0.3 0.0 0.6 0.0 0.4 0.0 0.3 0.7 0.2 0.0 0.4 0.0 0.4 a+b
HRV 0.0 0.4 0.0 0.5 0.0 0.4 0.0 0.7 0.0 0.4 0.0 0.6 0.0 0.5 0.0 0.4 0.0 0.6 a
HUN 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.6 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.4 0.0 0.5 a+b
IRL 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.6 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.4 0.0 0.5 a+b
LTU 0.7 0.2 0.7 0.3 0.7 0.3 0.7 0.3 0.7 0.4 0.0 0.4 0.7 0.0 0.7 0.4 0.0 0.4 a+b
LUX 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.6 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.5 0.0 0.5 a+b
LVA 0.7 0.3 0.0 0.4 0.7 0.3 0.7 0.1 0.7 0.3 0.0 0.5 0.7 0.3 0.0 0.4 0.0 0.5 a+b
NLD 0.1 0.4 0.2 0.5 0.1 0.5 0.1 0.7 0.1 0.5 0.1 0.7 0.7 0.0 0.2 0.6 0.2 0.6 b
NOR 0.0 0.4 0.0 0.5 0.0 0.4 0.2 0.7 0.0 0.4 0.0 0.6 0.7 0.0 0.0 0.5 0.0 0.6 b
PRT 0.7 0.3 0.0 0.4 0.0 0.3 0.0 0.6 0.0 0.4 0.0 0.5 0.7 0.3 0.0 0.4 0.0 0.5 a
SVK 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.6 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.4 0.0 0.5 a
SVN 0.0 0.3 0.0 0.5 0.0 0.3 0.0 0.6 0.0 0.4 0.0 0.5 0.7 0.1 0.0 0.4 0.0 0.5 a
SWE 0.7 0.3 0.7 0.4 0.7 0.1 0.3 0.0 0.7 0.4 0.0 0.5 0.7 0.0 0.7 0.4 0.0 0.5 b
CEN 0.0 0.4 0.0 0.5 0.0 0.4 0.3 0.7 0.0 0.5 0.0 0.6 0.7 0.0 0.0 0.5 0.0 0.6 at+b
BEL 0.0 0.4 0.0 0.5 0.0 0.4 0.3 0.7 0.0 0.5 0.0 0.6 0.7 0.0 0.0 0.5 0.0 0.6 at+bh
CZE 0.7 0.2 0.0 0.5 0.0 0.2 0.3 0.7 0.0 0.4 0.0 0.5 0.7 0.0 0.0 0.5 0.0 0.6 a+bh
GBR 0.7 0.3 0.0 0.5 0.7 0.3 0.2 0.6 0.0 0.4 0.0 0.4 0.7 0.0 0.7 0.4 0.7 0.5 at+bh
HUN 0.0 0.4 0.0 0.5 0.0 0.4 0.3 0.7 0.0 0.5 0.0 0.6 0.7 0.0 0.0 0.5 0.0 0.6 a+bh
IRL 0.0 0.4 0.0 0.5 0.0 0.4 0.3 0.7 0.0 0.5 0.0 0.6 0.7 0.0 0.0 0.5 0.0 0.6 a+bh
LTU 0.7 0.1 0.7 0.0 0.7 0.2 0.3 0.0 0.7 0.2 0.3 0.5 0.7 0.0 0.7 0.2 0.0 0.5 a+b
LUX 0.0 0.4 0.0 0.5 0.0 0.4 0.3 0.7 0.0 0.5 0.0 0.6 0.7 0.0 0.0 0.5 0.0 0.6 a+bh
LVA 0.7 0.4 0.0 0.4 0.7 0.2 0.3 0.0 0.7 0.2 0.0 0.6 0.7 0.0 0.7 0.5 0.0 0.6 a+b
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In person

All over the European Union there are hundreds of Europe Direct information centres. You can find the
address of the centre nearest you at: https://europa.eu/european-union/contact en
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Europe Direct is a service that answers your questions about the European Union. You can contact this
service:

- by freephone: 00 800 6 7 8 9 10 11 (certain operators may charge for these calls),
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