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Reliability differentiation in UL S checks according to EN1990
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Summary

In EN1990, action effects in persistent and transient design situations are to be derived according to
appropriate combinations of actions. Three different sets can be chosen alternatively in the National
annex: expression 6.10 or the most adverse between expressions 6.10a and 6.10b or the most
adverse between expressions 6.10a modified and 6.10b. Since the three formulations are not
equivalent in terms of structural reliability, a specific study has been performed to compare the
reliability level associated with each of them, in some simple but very clear case studies. Results
show that the target reliability level required in EN 1990 for UL S checks is commonly reached
using expression 6.10, while expressions 6.10 aand 6.10b can lead to lower values, especially when
the C.O.V. of theresistanceis high.
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1. | ntroduction

According to the partial factor method, the occurrence of any limit statesis prevented checking that
in the most critical hazard scenario it results

E, <Ry (D),

where Ry isthe design value of the capacity and Ey is the design value of the action effect induced
by the relevant load combination.

The verification of safety of structures through the partial factor method in persistent and transient
design situations, which are in most cases the situations governing the design of structures, are
treated in 86.4.3.2 of EN 1990 [1], where three different sets of combinations of actions are
assigned for the evaluation of the action effects. The appropriate choice between the three
aternative sets, given by expression 6.10 (2), by the most adverse between expressions 6.10a (3.a)
and 6.10b (3.b), or by the most adverse between expressions 6.10a modified (4) and 6.10b (3.b):
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