UNIVERSIDADE DE COIMBRA

Agreement for Co-Supervision (Co-tutelle) of Doctoral Studies

Given that:

a) both institutions pursue the same academic and cultural goals;

b) both institutions cooperate in order to promote the dissemination and exchange of scientific and
cultural knowledge;

¢) both institutions are legally entitled to award doctoral degrees;

The present agreement on co-supervised doctorates shall be concluded:

Between
THE UNIVERSITY OF SALERNO
Established in Fisciano (Salerno), Via Giovanni Paolo II, 132, hereby represented by his Rector prof.

Doctor Aurelio Tommasetti.

AND

THE UNIVERSITY OF COIMBRA
Legal person no. 501617582, established at Pago das Escolas, Coimbra, hereby represented by the Vice-
Rector, Prof? Doctor Madalena Alarcdo, under the Rector’s delegated power (Despacho n.° 2514/2016,
de 18.02 publicado no DR, II série, n.° 34).

Clause 1

Purpose
1. In furtherance of the common aim of stimulating scientific cooperation and promoting the mobility of
researchers, this agreement sets out the framework for co-supervision of the doctoral studies of:
Doctoral student: Giovanni Ferrante Cavallaro
at the UNIVERSITY OF SALERNO, enrolled in the PhD course in Civil Engineering, Building
Engineering — Architecture, Environmental and Territorial Engineering, cycle n. XXXI (legal duration
from 01/11/2015 to 31/10/2018).
and
At UNIVERSITY OF COIMBRA, enrolled in the PhD course in Steel and Composite Construction
2. Theme of Doctoral Thesis: Pseudo dynamic tests and numerical analysis of free from damage
Multistorey Steel Buildings with innovative connections.

3. Appendix 1 contains a description of the plan of work underlying the doctoral thesis.
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Clause 2
Application of national legislation and institutional regulations
1. Nothing in this agreement shall prevail over national legislation, institutional regulations or policies
pertaining to doctoral studies and the award of doctoral degrees in either of the two countries.
2. All parties commit themselves to acting in conformity with the two institutions' regulations and codes
of practice covering doctoral degrees and to seeking the resolution by mutual consent of any difficulties

that might arise in the interpretation of those regulations.

Clause 3
Beginning and duration of Doctoral Programme
1. Attendance of the co-supervised programme by the doctoral student will start in the academic year
2015-16, on the first semester.
2. The expected length of the doctoral programme is 3 years and may, by agreement between the two
institutions based on a joint proposal of the supervisors, be extended up to a maximum of 5 years.

3. The request for a doctoral examination must be submitted within the above-mentioned period.

Clause 4

Schedule of the work periods at the partner institutions
1. The doctoral student and his/her co-supervisors will agree how the student’s working time is to be
divided between the two institutions, taking into account the needs of the research and the student’s
personal circumstances, provided that at least one academic year (or two non-consecutive semesters, if
deemed appropriate) is spent at the host institution.
2. The timetable is set out in Appendix 2 of this agreement.
3. Variations to the timetable will be agreed between the doctoral student and his/her co-supervisors, and
once signed by all three parties they should be the object of an Addendum to this agreement.
4. Both institutions will ensure the normal course of the doctoral student’s work throughout his/her

studies, including the preparation and public defence of the thesis.

Clause 5
Matriculation and Registration
Once the co-supervision agreement has been signed, the doctoral student must be matriculated and

registered at both institutions. Registration must be annually renewed.

Clause 6
Tuition and other charges

1. Tuition are to be paid by the doctoral student or by the student’s sponsor at UNIVERSITY OF
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SALERNO and equivalent tuition of the period of mobility at UNIVERSITY OF COIMBRA. Fees are
due at the UNIVERSITY OF COIMBRA in each enrolment year.

2. Programme-related travel and accommodation expenses as well as any costs incurred by getting a visa
or insurance, if applicable, are also to be paid by the doctoral student or sponsoring agency.

3. The travelling expenses of the assessment committee for the public viva voce examination are covered
by UNIVERSITY OF SALERNO.

4. The institutions will agree arrangements for the equitable distribution of any funding received from

sponsors of the doctoral student’s research project.

Clause 7

Insurance
1. The doctoral student is covered by the school insurance of the institution he/she happens to be
attending.
2. If insured under a social security system from a member state of the European Union, the European
Economic Area or from Switzerland, the students must carry the European health insurance card while
attending a host institution in one of those states.

3. Inall cases not covered by #2 (above), students must obtain health and personal accident insurance.

Clause 8

Supervisory responsibility
1. The doctoral programme will be pursued under the joint main supervision of:
Gianvittorio Rizzano at UNIVERSITY OF SALERNO.
and
Aldina Santiago at UNIVERSITY OF COIMBRA
2. Appointed in accordance with the rules of their own universities, both supervisors undertake to carry
out to the full extent the role of supervisor of the doctoral student, as defined by the regulations in force at
their respective institutions, and to support each other in the execution of their duties as supervisors.
3. The co-supervisors will confer regularly with regard to the progress made by the doctoral student.
4. Should one of the co-supervisors leave their institution, the institution's normal procedures for finding
a replacement supervisor will be followed, with the involvement of the co-supervisor from the other
institution.
5. If a suitable co-supervisor cannot be found, the agreement will be terminated and the doctoral student

will continue his studies towards the doctoral degree of the institution of his remaining supervisor.
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Clause 9
Requirement for satisfactory progress
The continuation in force of this agreement is dependent on the doctoral student making satisfactory

academic progress, as assessed by an annual report to be presented at the home institution.

Clause 10

Acceptance of the doctoral thesis
1. Once the doctoral thesis has been submitted, the assessment committee is to issue a decision either
accepting the thesis or recommending that it be revised by the candidate.
2. Ifrevisions are recommended, the panel will set a deadline for the doctoral student to either revise the
thesis or formally state his wish not to do so.
3. Failure to submit a revised thesis or the above-mentioned statement by the deadline will be taken as an
indication of withdrawal from the doctoral programme on the part of the student.
4. In case of student withdrawal as described in number 3, the co-supervision agreement shall be

considered terminated.

Clause 11
Public viva voce defence of doctoral thesis
The doctoral thesis will be the object of a one-off public viva voce examination to be held at

UNIVERSITY OF SALERNO.

Clause 12
Language of the doctoral thesis
1. The thesis must be written in Italian and include an abstract in Portuguese.
2. The public viva voce defence of the thesis must be in English.
3. As an alternative to #1 (above), the doctoral student may submit his thesis in English, in which case

abstracts in the languages of both institutions also have to be provided.

Clause 13
Assessment of the doctoral thesis
1. The institutions, acting through the co-supervisors, agree take into account the following formula for
determining the student’s final classification at the UNIVERSITY OF SALERNO:
1) Originality of the contents of the thesis; 2) appropriateness of the adopted methodologies of analysis;
3) Importance and critical evaluation of the results; 4) quality of the presentation of the thesis and
discussion. Giving the same weight to the previous parameters, on the base of the average of the values

assigned to each parameter, the assessment committee provides his judgement as:
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UNSUITABLE/SUITABLE / DISCREET / GOOD / VERY GOOD / EXCELLENT.

The assessment committee will decide on a final classification based on the merit of the public viva voce
defence of the thesis and also, if applicable, on the final grade earned for the programme’s coursework
proper.

2. At the UNIVERSITY OF COIMBRA, the final classification is based on n.° 4 of art.° 84.° and n.° 1 of
art.® 86.° from RAUC. The final mention is: Failed, Pass, Pass with Distinction and Pass with Distinction
and Honors.

3. The correspondence between the final classification in the UNIVERSITY OF SALERNO and the
final qualification in the UNIVERSITY OF COIMBRA should be accounted by the assessment
committee during the final evaluation.

4. The composition of the assessment committee of the candidate's thesis at the viva voce examination
will follow the legal procedures in force at UNIVERSITY OF SALERNO.

5. Considering the existing legislation, besides its chairman, the committee will always include at least a
member of the academic staff of each institution, two external members and one of the supervisors, thus

ensuring equity among institutions.

Clause 14
Award of the doctoral degree

1. Upon the successful defence of the thesis in the viva voce exam, the candidate will be awarded a
doctoral degree in Civil Engineering, Building Engineering — Architecture, Environmental and Territorial
Engineering by the UNIVERSITY OF SALERNO and doctoral degree in Steel and Composite
Construction by the UNIVERSITY OF COIMBRA.

2. The text of the diploma must specify that it is a doctoral diploma for studies under joint supervision
between the two institutions.

3. The institution where the public viva voce examination was held must sent to the partner institution the

proceedings of the defence of the thesis in the viva voce exam and the thesis in a digital support.

Clause 15
Intellectual property rights

1. The intellectual property rights pertaining to the findings resulting from the joint doctoral programme
are to be protected under the existing legislation of the institutions involved.

2. The research findings cannot be patented or commercially exploited by one institution without the
other institution’s consent. Consent requests must be submitted in writing and a response must be
provided by the other institution within 30 working days.

3. In the absence of a timely reply, patenting or commercial exploitation are to be considered tacitly

authorised.
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4. Patents should preferably be jointly registered by the parties.

Clause 16
Affiliation rules
The doctoral student’s dual affiliation must be mentioned in all scholarly publications, presentations and
other forms of dissemination of knowledge production, in accordance with the rules of each of the

institutions involved.

Clause 17

Entry into force and termination
1. The present agreement will take effect upon signature by the legal representatives of the two
institutions, by the two co-supervisors and by the doctoral student. It will be valid until the end of the
time period referred to in Clause 3 (above).
2. Any modification or adaptation of this Agreement must be set forth in writing and needs prior
approval from both institutions, after which it will complement this Agreement as an addendum.
3. Without prejudice to work in progress, the present agreement can be terminated:
a) by the mutual consent of all parties;
b) by the doctoral candidate, in writing, giving a summary of the reasons for their decision;
c) by either institution, if a suitable replacement co-supervisor cannot be found (Clause 8, number 5);
d) by either institution, should the candidate be in serious and ongoing breach of the institution's
regulations;
e) by either institution, if the doctoral candidate fails to make satisfactory academic progress and the
institution's normal procedures for dealing with the problem have not been effective.
4. In accordance with the principle of good faith, there shall be consultation between the parties before
termination of the agreement is contemplated.
5. If this agreement is terminated, the unspent portion of any financial aid obtained from an external

body must be reimbursed to that body.

Im0959b_04



Tommm—e L [N RN UNIVERSITA DEGLI STUDI DI SALERNO
UNIVERSITY OF COIMBRA UNIVERSITY OF SALERNO

Legal Representatives

The Vice-Rector of the University of Coimbra, The Rector of the University of Salerno

. (under the Rector’s delegated power, Despacho n.°

2514/2016, de 18.02 publicado no DR, II série, n.°
34)

IL RETZIORE
Lo A - Aurelio T Setti
V}b\ dalimp s g mmaser;
(Prof:? Doctor Madalena Alarcéo) (Prof. Aur¢lio Tommasetti)
Date: A TAR L pate: 1 7 MAG 7016

Co-supervisors

For the University of Coimbra,

/Aum % AGU

(Prof. Aldina Santiago) E

For the University of Salerno

(Prof. Gianvittorio Rizzano)

Date: Date:

Doctoral student

Lo Yovnonlt Corall

/ (Giovanni Ferrante Cavallaro)

Date:
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Appendix 1

UNIVERSITA DEGLI STUDI DI SALERNO

CANDIDATE

Surname: Ferrante Cavallaro
. Name: Giovanni

Date of birth: 16/01/1986

Sex: Male

Nationality: Italian

Address: Via Tricino, 47 Scafati (SA)
Phone no: +39 3391689978

Email: ing.ferrantecavallaro@gmail.com

CURRICULUM STUDIORUM
Master Degree in Civil Engineering

Grade 110/100 cum laude
Thesis Supervisor Prof. Enzo Martinelli

RC structure

Date and place of the obtained degree 23/03/2015 University of Salerno

Thesis title A case study of alternative solutions for seismic base isolation of

PhD (c/o University of Salerno)

Territorial Engineering
Scientific disciplinary sector ICARO9

Multistorey Steel Buildings with innovative connections.

Cycle Year of enrollment XXXI

Department/Scientific structure Department of Civil Engineering

Thesis supervisor prof. Gianvittorio Rizzano

Thesis title Pseudo dynamic tests and numerical analysis of free from damage

Qualification: Civil Engineering, Building Engineering — Architecture, Environmental and

PhD (c/o University of Coimbra)

Qualification: Steel and Composite Construction
Scientific disciplinary sector
Cycle Year of enrollment

Multistorey Steel Buildings with innovative connections.

Department/Scientific structure Department of Civil Engineering
Thesis supervisor prof. Aldina Santiago
Thesis title Pseudo dynamic tests and numerical analysis of free from damage
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MODALITY OF ISSUING OF THE DEGREE
Joint degree:n

Double degree:l

SUBJECT OF THE PHD THESIS (maximum 2 pages)

ABSTRACT

The aim of the Phd Thesis is to develop a model for the evaluation of the seismic behavior
of an innovative beam to column joints with friction dampers placed under the bottom
flange of the beam, in order to increase the dissipative capacity of steel structures.

DESCRIPTION OF THE RESEARCH PROJECT

The design approach suggested by current standards for the realization of seismic
resistant structures requires that certain levels of performance are respected. In
particular, it is necessary to ensure that in case of frequent seismic events the structure
remains in the elastic range ensuring its functionality, while in case of rare seismic events
the structure must be able to exhibit a dissipative capacity such as to allow that the
seismic energy input is absorbed without causing the collapse. Referring to steel Moment
Resisting Frames (MRFs), according to existing regulations, the structures have to be
dimensioned in order to give a stiffness such as to enable it to remain in the elastic range
under frequent earthquakes and to develop plastic hinges only at the ends of the beams
in case of rare events. This approach has two negative aspects: the first one is that it is
necessary to use constructive details that are economically burdensome, to ensure that
plastic hinges occur only at the ends of the beams; the second one is that the need to
dissipate the seismic energy input through the damage of the members represent the
main source of cost for repairs after the quake. These aspects involve a considerable loss
of competitiveness of steel structures compared to solutions realized with other materials,
such as those reinforced concrete.

To overcome these limitations, in recent decades different solutions have been developed.
The most common strategy consists in the insertion of auxiliary sources of dissipation at
points of structures where significant displacements and/or deformations are expected.
Among the various solutions, the experience has shown that the introduction of friction
dampers represents an optimum solution. Furthermore, past studies have also shown that
the adoption of partial strength joints significantly reduce the size of the columns,
allowing to limit the extent of the bending moment transferred from the beam. Based on
the above considerations, the idea is to combine the advantages of the use friction
dampers with the advantages of the use of partial strength. In particular, this approach
aims to develop connections with dissipative capacity such as to avoid damage of the
members connected and of the connecting elements themselves.

From a technological point of view, the connections to be investigated are characterized
by the presence of friction dampers made with plates prestressed by means of bolts and
placed at the level of the lower flange and/or top of the beam. In order to ensure that
there are no sliding under service loads, these connections must be dimensioned so as to
give them a rigid behavior, at the same time ensuring that in case of rare seismic event
the structure has a proper energy dissipation capacity limiting damage to the membering
and nodes. To this aim, the activity for developing the Phd thesis will based, first of all, on
the execution of experimental tests at the Material and Structures laboratory of the
University of Salerno and then, starting from the experimental data, the criteria for the
design of innovative connections for steel moment resisting frame will be obtained.
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PLANNING OF THE RESEARCH ACTIVITY FOR THE PHD THESIS
To achieve the goal of the Phd Thesis, the work will have to be developed according to the
following steps:

Step 1: Tribological characterization of materials constituting the friction pad of
the dampers to be located in the connections.

The choice of materials for the realization of the nodes will be derived using data
available in the literature. The most suitable materials will be those with a high
coefficient of friction so as to be able to reduce the dimensions of the connecting
elements and at the same time with a high hardness to prevent the wear of the
material during sliding, that provoke a reduction of the pre-tightening of the bolts.
During this step will be carried out a series of shear tests with different tightening
forces and amplitude of the cycles, to derive the behaviour of the different
materials under cyclic actions. This activity will be performed at University of
Salerno.

Step 2: Analysis of the seismic response of structures with dissipative
connections. 3

After the choice of material the seismic response of structures with dissipative
joints will be evaluated. During this phase the behavior of the node for cyclic
actions will be carried out focusing on the degradation of the strength and
stiffness of the connection. The joints to be tested will be designed according to
Eurocode 3 with the exception of the dampers which will be sized based on the
results obtained in Step 1. In order to widen the range of the experimental data
carried out at the component level and node level, a FEM model will be developed
with specific software. At the end of these phase diagrams will be obtained the
moment-rotation of the connections. This activity will be performed at University
of Salerno and at University of Coimbra.

Step 3: Experimental analysis of a prototype building and dissemination of
results.

The last step, in line with the previous steps, consist in a pseudo-dynamic test of
a real scale two storey model equipped with innovative connections, whose results
will be compared with those from a similar test performed on a real scale model
with traditional connections. The results of these tests will also be used to validate
the proposed system and in particular to verify the accuracy of the mechanical
models developed in the previous step. This activity will be performed at
University of Salerno.

DURATION OF STAY
Name of receiving Institution: UNIVERSITY OF COIMBRA
Lenght of mobility (in weeks): 41 weeks

FINANCIAL CONTRIBUTION PROVIDED FOR
(SCHOLARSHIP, CONTRIBUTIONS, BOARDING, LODGING, ETC.)
Sending Institution University of Salerno
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Appendix 2

Location of | 1% acad.year | 2™ acad.year | 3" acad. year
TASK the work (2015-16) (2016-17) (2017-18)
perigd Sep-Dec|Jan-July|Sep-Dec[Jan-July[Sep-Dec[Jan-July
1 Theoretical study of friction materials U. Salerno | -
Study of behaviour of different materials under
2 cyclic actions U. Salerno
3 Choice of material for dissipative connections [ U. Salerno
4 Project of connections to be test U. Coimbra
Experimental and theoretical study of the cyclic .
> behaviour of the connections U« Goimtra
6 FEM model of the connections U. Salerno
Pseudo-dynamic test of real-scale model with
7 innovative connections K= Snlerng
Pseudo-dynamic test of real-scale model with
8 traditional connections H.. Salermo
9 Comparison and analysis of experimental data | U. Salerno
10 Writing of PhD thesis U. Salerno j ==

" U. Coimbra ~

Main development of the activity;

Results analysis and conclusion of the activity
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