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COLLABORATION AGREEMENT
for a BI-NATIONALLY SUPERVISED PhD THESIS

between

The University of Salerno and the University of Liege

The University of Salerno located in Fisciano (Salerno), Via Giovanni Paolo II, 132
represented by the Rector Prof. Aurelio Tommasetti and the University of Liége, Place du 20-
aofit, 7, 4000 Liége, Belgium, represented by the Rector Prof. Albert Corhay,

For the University of Salerno
Having regard of the:

- Law no. 210, July 3" 1998 in force of which Italian Universities may regulate
procedures for setting up PhD courses with complete organizational, educational and
scientific autonomy;

- Ministerial decree no. 45, February 8™ 2013 about the normative of PhDs;

- Ministerial decree no. 270, October 22" 2004 about the academic autonomy of the
Universisties;

- Rector’s decree no. 2845 October 8" 2013 of the University regulations of the PhD.

For the University of Liége
Having regard of the:
- The decree of 7th of November 2013 which defines the Landscape of Higher Educatlon
and the Organization of Academic Studies;
- General regulation related to studies, reports, thesis and dissertation leading to the
academic degree of PhD, as approved by the ARES (Board of Trustees of the 19th of
October 2014).

considering that promoting international cooperation in studies and research is one of their
common goal and with the desire of developing a scientific co-operation between the two
Countries through the mobility of doctoral students,

agree as follows:
Art. 1 Objectives

The University of Salerno and University of Liége hereinafter referred to as “Institutions”
agree through the present agreement, to respect the regulations in force in each Country



and/or Institutions, to organize jointly a bi-nationally supervised Philosophiae Doctor thesis
concerning:

Surname: Francavilla Name: Antonella Bianca

enrolled at the University of Salerno to the Ph.D Course in Civil Engineering, Building
Engineering — Architecture, Environmental and Territorial Engineering and, at the
University of Liége to the PhD and a doctoral training (60 credits) in Sciences de l'ingénieur
et technologie (Engineering Sciences and Technology) in the Doctoral College in Engineering
Sciences and Technology from the academic year : 2014-2015.

The Joint supervision of the PhD starts academic year 2014-2015: academic year to be
completed 2016-2017.

Thesis title: Robustness and seismic behaviour of the structures equipped with innovative
beam-to-column connections.

Administrative and academic issues of the bi-nationally supervised Ph.D thesis are defined by
this Agreement.

Art. 2 Implementation

The implementation of the Agreement concerning the PhD student participating in the bi-
nationally supervised thesis involves the PhD course in Civil Engineering, Building
Engineering — Architecture, Environmental and Territorial Engineering at the University of
Salerno and the PhD course in Engineering Sciences and Technology at the University of
Ligge.

The thesis supervisors are Prof. Gianvittoric Rizzano and Prof. Jean Pierre Jaspart.

Art. 3 Administrative Rules

For the purposes set out in the first article, both Institutions commit to jointly undertake all
necessary administrative decisions about admission, registration, payment or/and exemption
from fees, scholarship and other contributions during the whole duration of the preparation of
the thesis.

In particular the Institutions agree that:

- the PhD student will be enrolled at both Institutions. He/she will pay the fees to the
University of Salerno and at the University of Liége for the academic year 2014/2015.

- the PhD student will carry out an education program at the host Institution agreed and
recognised by the Parts for a period of minimum 6 months, under the supervision of two
professors (supervisors), one for each Institution;

- incoming PhD students will have access to all services and facilities available at the host
Institution.

Art. 4 Academic Rules

For the purpose set out in the first article both Institutions commit to jointly undertake all
necessary academic steps to specify conditions for the preparation and dissertation of the
thesis and the release of the title.

In particular:



- the thesis supervisors will jointly carry out all responsibilities and revision of thesis work
and commit themselves to fulfill their role as research supervisor;

- the preparation of the thesis will be carried out in alternating periods, almost equivalent
in both the Institutions. The length of these periods will be determined by mutual
agreement by the two thesis supervisors;

- the PhD program is concluded with the dissertation of the thesis that must be written and
discussed in English. Also a written and oral summary will be done in English.
Dissertation will be held at the University of Salerno;

- the Commission is made up of 5 members, including the two thesis Director: Prof. Jean

Pierre Jaspart.and Prof. Gianvittorio Rizzano.
Two members are appointed by each Institution according to scientific equality criteria.
The fifth member is appointed by the Institution where the thesis work is discussed. All of
them must either be PhD holders or enjoy the recognition of their high scientific or artistic
expertise in the field. The President of the jury must be an academic from one of the two partner
universities. Both thesis supervisors are members of the jury but cannot chair it. The
Commission's report about the dissertation is written in English. This version, signed by
all the members of the Commission, will give evidence to the cooperation that involves
both the Institutions on the bi-nationally supervised thesis;

- based on the Commission’s positive report both Institutions will release the:

Ojoint degree
Idouble degree

in PhD course in Civil Engineering, Building Engineering — Architecture, Environmental
and Territorial Engineering (University of Salerno)

in PhD Sciences de l'ingénieur et technologie (Engineering Sciences and Technology)
(University of Liége)

The above mentioned issues will be defined in the attached Annex to the Agreement for each
student.

Art. 5 Special provisions

Deposit, description and reproduction of the thesis work are established following the rules in
force at both partner Institutions.

The inteliectual property rights of the thesis, the publication, the use and protection of the
research results will be guaranteed in accordance with the specific regulations of the two
Countries. If requested, provisions concerning intellectual property rights may be included in
additional or specific agreements.

Art. 6 Insurance

According to the rules and regulations of the host country, participants in the exchange must have
a copy of insurance policies covering them from any health problems and any accidents that may
occur during their stay. The insurance policies can be issued by the Home University according to
its own rules or purchased directly by the participant in the exchange.

Art. 7 Validity of the Agreement

The present agreement will enter in force as of the signatures of both the Institutions. It will
be valid up to the dissertation of the PhD student’s thesis and to the release of the title by both
Institutions.



It can be renewed after the approval of the relevant Academic Bodies. Any modification of
the agreement needs the written approval of the two Institutions.

Art. 8 Termination of the agreement

If the PhD student waives by a written communication or if one of the supervisors decides
that the PhD student is not allowed to continue the thesis work, the Institutions will jointly
end, without delay, the dispositions of the Agreement concerning the PhD student.

Art. 9 Disputes

Controversies on interpretation and execution of this Agreement will be resolved by a
Committee composed by one member designated by each of the Parts, plus one member
jointly designated.

Art. 10 Text of the Agreement
This agreement is drawn up in two copies in English unless otherwise agreed. .
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BI-NATIONALLY SUPERVISED PhD THESIS

BELGIUM/ITALY
CANDIDATE
Surname Francavilla
Name Antonella Bianca
Date of Birth 04/01/1988
Sex Female
Nationality Italian
Address Via Donato Ammaturo, 21 Pagani, SA
Phone no. +39-3287482186
e-mmail afrancavilla(@unisa.it

CURRICULUM STUDIORUM

Master Degree in Building Engineering - Architecture

Date and place of the obtained degree University of Salerno, 18/09/2013

Grade 110 cum laude/110

Thesis Relator Prof. Gianvittorio Rizzano, Prof. Vincenzo
Piluso

Thesis title Analisi di una struttura in acciaio con

collegamenti innovativi da sottopotrte a prove
pseudodinamiche in scala reale

PhD (c/o University of Liegi )

Qualification Engineering Sciences and Technology
Scientific disciplinary sector Steel and composite constructions
Series (registration year) 2014-2015

Department/ Scientific structure Depatment AtGEnCo

Thests Supervisor Jean-Pierre Jaspart




Thesis title Robustness and seismic behaviour of
structures equipped with innovative
beam-to-column connections

PhD (c/o University of Salerno)
Civil Engineering, Building Engineering —

Qualification Atrchitecture, Environmental and Territorial
Engineering

Scientific disciplinary sector ICAR 09

Series (registration year) XXIX cycle

Department/ Scientific structure Department of Civil Engineering

Thests Supervisor Prof. Gianvittorio Rizzano

Thesis title Robustness and seismic behaviour of

structures equipped with innovative
beam-to-column connections

MODALITY OF ISSUING OF THE DEGREE

Joint title:

Double title: X

SUBJECT OF THE PHD THESIS
(maximum 2 pages)

“Robustness and seismic behaviour of structures equipped with innovative
beam-to-column connections”

MRFs are structures that withstand seismic actions by the bending of girders,
columns and connections. Their main source of stiffness and lateral strength is
given by the flexural resistance of members and connections, and the seismic
energy dissipation capacity and ductility, is provided by the formation of a high
number of dissipative zones which can be located in beams, columns or joints
depending on the applied design philosophy. Classically, framed structures are
designed to possess strong columns, weak beams and full strength rigid
connections, so that the earthquake input energy is dissipated through the plastic
engagement of the end of beams and of the end of columns of the first storey.




The aim of the PhD thesis is to investigate the possibility of using innovative beam-
to column joints characterised by an appropriate stiffness under service loads but
which are able to provide a high energy dissipation under seismic event and to
confer a suitable robustness in case of a column loss due to exceptional events.
According to the traditional strategy for the seismic design of building structures, in
case of frequent and occasional seismic events whose return period is comparable
with the life cycle of structures, the earthquake input energy has to be completely
dissipated by means of viscous damping. Therefore, the hysteretic energy is equal to
zero because, for such seismic events, the structure has to be designed to remain in
elastic range. Conversely, in case of rare and very rare seismic events whose rcturn
period is about 500 years and even more, most of the earthquake input energy is
dissipated by hysteresis, but leading to severe plastic excursions and related
structural damage. Such structural damage has to be compatible with the ductility
and the energy dissipation capacity of structures, because, even though structural
damage is accepted, collapse prevention has to be assured and the safeguard of
human lives has to be guaranteed. To this scope a reliable prediction of nonlinear
structural behaviour during severe seismic events is required, which rapresents an
extremely difficult task. Although many nonlinear analysis programs exist, the
accuracy of their results depends on the assumptions made in the characterization
of member stiffness. Therefore, experimental research remains the most reliable
means of assessing seismic petformance and is ctucial to the development of new
analytical models and design methods. Quasi-static testing can provide information
on the nonlinear behaviour of memberts or subassemblages, but it is often difficult
to relate the imposed force or displacement histories to those that might occur
during an earthquake. These static methods are therefore, primarily used to calibrate
analytical models or to compare the relative performance of a variety of similar
structural details.

Therefore, as the natural continuation of the experimental activities on materials
and joints already developed at University of Salerno, pseudo-dynamic tests and/or
cyclic push-over tests of a real-scale two storey will be carried out with reference to
both a building with traditional connections and a building with innovative beam-
to-column joints, such as friction joints and/or hourglass double split tee joints.
The beam-to-column connections will be designed according to the component
method of Eurocode 3, propetly identifying the element of the joint where the
dissipation happens and conferring on that element a lower plastic threshold.

In particular, the MRFs will be designed ensuring the development of a collapse
mechanism of global type, by applying of the Theory of Plastic Mechanism Control.
Preliminary, both nonlinear static and dynamic analyses will be performed. In order
to evaluate, at the outset, the actions that the actuators will transmit during the tests
for all the frames to be tested at varying structural detail of the beam-to-column
connections.




The goal of this part of the PhD thesis is the development of design rules and the
specification of modelling parameters for steel moment resisting frames
charactetised by connections equipped with innovative connections.

Within this framework, in particular attention will be devoted to the setting up of a
design procedure to calibrate the stroke of the friction dampers as a function of the
maximum design spectral acceleration expected with reference to the collapse
prevention limit state.

The described activity will be performed mainly at Salerno University under the
supervision of Prof. Gianvittorio Rizzano, whose research group investigated by
many years the influence of the joint behaviour on the seismic response of the steel
frames.

With reference to structural robustness, it has to be undetlined that, because of the
specific behaviour of beam-to-column connections equipped with friction dampers,
significant benefits are expected in the catenary action resulting, as example, in case
of a column loss due to blast loading or impact loading. In fact, the slippage of the
friction dampers up to the stroke end, before the bolt engage in shear and the stem
plate engage in bearing, allows to obtain an increased vertical component of the
beam axial forces resulting from catenary behaviour after column loss. Therefore, it
is expected a significant improvement of the structural behaviour under exceptional
actions.

The ULg team, from the department ArGEnCo, led by Prof. Jean-Pierre Jaspart has
a strong and long-time recognized reputation in the field of steel structures. In
particulat, their activity, by already several years, has been developed to Robust
Design and Stability of steel structures. Therefore, this subject will be approached
during the stay in Liége under the supetvision of research group guided by Prof.
Jean-Pierre Jaspart.

The thesis will be mostly carried out in Italy but the English language will be used
for writing and discussing the PhD thesis as well as for the synthesis.

STAY AT THE HOST UNIVERSITY
Place Licge

Duration (in weefks) 24

FINANCIAL CONTRIBUTION PROVIDED FOR
(SCHOLARSHIP, CONTRIBUTIONS, BOARD, LODGING, ETC.)
Country of origin Scholarship

Country of reception




University of Liege
Department ArGEnCo

PhD Coordinator

Prof. Frederic Nguyen

Liege,

University of Salerno
Department of Civil Engineering

PhD Coordinator
Prof. Ciro Faella

Fisciano,



