— =
[ ) =
E S = A =
[ —
3 = a o 2
= =) o ~ b
S I e
3 — = — =
& = = = S
it 5 Lo = g
(it = e
/7777 & - — = :
WL = 5 i 5
ey = >
Iy .
N = =S e U
~ O —






7" International Conference on Safety and Durability of
Structures

ICOSADOQOS 2016

May 10 - 12, 2016, UTAD, Portugal

Book of Abstracts

Editors:

Jorge Tiago Pinto Anabela Paiva
Andrzej Pawtowski Ulvis Skadin




ISBN: 978-989-20-6676-9



PREFACE

This book contains the abstracts of the papers presented in the 7 International Conference on
Safety and Durability of Structures (ICOSADOS 2016), held in the University of Tras-os-
Montes e Alto Douro (UTAD), city of Vila Real, Portugal, from 10™ to 12" of May 2016.

A contribution in the internationalisation goal of ICOSADOS was achieved with this event
taking into account that authors or members of the Scientific Committee of eight countries
collaborated. These countries are Poland, Latvia, Portugal, UK, Italy, Mexico, France and
Brazil.

There was also a significant participation of the industry which sponsored the conference and
gave an important contribution for its success. The Civil Engineering students of UTAD also
gave a relevant help in the organization of this conference.

In this conference there were four lectures presented by keynote speakers who are international
references in the topics of safety and durability of structures. These keynote speakers are
Professors Pawel Sniady (Wroctaw University of Environmental and Life Sciences, Poland),
Ulvis Skadins (Latvia University of Agriculture, Latvia), Jitendra Agarwal (University of
Bristol, United Kingdom) and Anténio Aréde (Engineering Faculty of University of Porto,
Portugal).

The conference scope includes a wide range of safety and durability of structures topics such
as:

S1 - Degradation: diagnostics and evaluation methods

S2 - Structural, physical and material characterisation

S3 - Numerical modelling

S4 - Natural and man-made risks

S5 - Requirements and code provisions

S6 - Assessment, conservation, repair and strengthening

S7 - Case studies

The Editors are grateful to all authors, members of the scientific committee and other
colleagues that make possible the publication of this book.

The Editors
Vila Real
2016
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ABSTRACT

The application of cold-formed steel structural members in steel construction, and in particular
building construction, has a number of advantages that includes its high structural efficiency
compared to the member weight. These sections are usually obtained by thin cold-formed
sheets and have slender cross-sections. Although the member resistance is affected by local
and distortional buckling instability phenomena, one can reduce these effects by local restraints
to the partition walls panels or the building envelop panels, by means of self-drilling or self-
tapping screws. Additionally the building erection phase is faster due to the ease steel-to-steel
connection between structural members by means of self-drilling screws.

The design of cold-formed sections and their connection elements must be performed at room
temperature and also in an accidental fire situation, for which the connection strength design
value must be determined at elevated temperatures. At room temperature, bolted shear
connections from bearing type category must be verified against shear and bearing failure
modes. This methodology differs from that presented in EN1993-1- 3, which provides the
design resistances of connections for cold-formed members and sheeting. At elevated
temperatures the Annex D from EN 1993-1-2 specifies the fire design resistance of bolts loaded
in shear as a function of its ambient temperature resistance (from EN1993-1-8) and a reduction
factor determined for the appropriate bolt temperature.

This work presents a study of the behaviour of cold-formed thin steel sheeting screwed
connections at room temperature and elevated temperatures. The shear and bearing failure
modes are analysed experimentally by means of a parametric analysis, considering: (i) different
elevated temperature values; (i1) cold-formed steel grades; (iii) board effect of the screw
position; (iv) and different steel sheet thicknesses.

The set of experimental results are used for calibration and verification of the numerical model
developed by the finite element method in the software Ansys. The numerical method is used
for a wider parametric analysis about cold-formed screwed connections at elevated
temperatures. The numerical and experimental results are compared with the simplified
calculation method presented in the European standards.
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