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Types of journals and how to select a journal

. What to publish (or investigate) and what is not worth trying
to publish

. Decisive factors for papers acceptance

. Planning and preparation of the papers (& investigation)

. Recommendations on drafting papers

. How to enhance the impact of your published papers
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1.1. TYPESOF JOURNALBCONFERENCES

A Top scientific journals are indexed i8] Web of Scienadatabase
(http://ip-science.thomsonreuters.com/mjl/

A ScopusBcimago(http://www.scimagojr.com/journalrank.phg
database is broader, but is also well accepted by the international
scientific community

A There areother credible databaseslthough less wide (e.g. SCiELO,
Mendeley, Ulrich, etc.) in terms of geography and thematic scope, al
with lower scientific reputation

A Some of the above mentioned databases inclusigentific conferences
(in some fields, with similar or even higher reputation than journals,
e.g. CORERanking,http://www.core.edu.au/conferenceportal)
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1.2. ACTORSTO CONSIDERVHENSELECTIN® JOURNAL

A The database where the journal is indexed (if possible, ISI)
A TheINTERNATIONAteputation of the journal within the field
A Thelmpact Facto(IF) and corresponding quartild$ ScopusBcimago

A The topic of the paper to be submitted and itsherencewith the scope
of thejournal (broad scopevs specialized)

A The intrinsic quality we attribute to the paper

A The reviewing/publishing speedhttps://www.elsevier.com/physicat
sciencesand-engineering/computeiscience/journals/fastpublication)

A The competence of Editorial Board members/reviewers

A The official language of the journal
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2.1. WHAT TO PUBLISHOR INVESTIGATE
A INNOVATIVE, high quality and useful research

A Research on current/emerging topics
A Research with international interest/relevance

A Topics where you (and/or the other eauthors) have international
recognition {ry to become a speciali¥t

A Topics with wide scope (with many potential readers)
A Transverse or frontier topicst(can be good or counteproductive

A Research that oO0solvesoO a g ilagstiagn
reference
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2.1. WHAT TO PUBLISHOR INVESTIGATE

A Solid and comprehensive experimental research

A Experimental research backed by/complemented with analytical
and/or numerical simulation (and vice versa)

A Stateof-the-art reviews with high quality, novel insights anchdded
value/discussion(in topics where you have previously published!)
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2.2. WHATISNOT WORTHTRYINGTO PUBLISHOR INVESTIGATE

A Pointless research (reflect on the rationale of your research before
starting It)

To

Obsolete or exhausted topics

To

Do not start your research without a comprehensive literature review

A Poor/mediocre research, without innovation in international terms
Never compromise quality!

A Results with regional interest only
A Topics with too narrow/specialized scope (only)

A Superficial research on too many topicsd not try to become a
specialist in too many topics

A Experimental research with few results and/or too ordinary testing
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2.2. WHATISNOT WORTHTRYINGTO PUBLISHOR INVESTIGATE

A Exploratory results insufficiently consolidated

A Stateofthear t revi ews that are a me
(1) in-depth discussion and (ii) identification of the way forward and
of the research needs in that field/topic
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3. DECISIVFACTORSORPAPERACCEPTANCE
A The intrinsic quality andNNOVATIONof the research

A The(written) demonstration of such quality!

A Theformal quality of the manuscript(as perceived by reviewers), in
terms of:
o Organization/structure (simple, logical)
o Writing: style (KISSKeep it Short and Sim@ad quality
(impeccableproofreading)
0 Presentation (formatting/figures/tables/references)

A BePRECISE/SEDEMANDING/ETHICAdbout everything that depends
on you (be very careful with(self-)plagiarism)

A All co-authors must be particularly critical about the work of the othe
co-authors and of theirownworklp e t he dev)ir)yowbneeda

to put yourself on the readerwg'
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3. DECISIVEFACTORSORPAPERACCEPTANCE
A The right choice of a Special Issue

A Recognition by the peers from that specific field and/or by the Editor
Board members or reviewers (journal selectiodyery difficult to
gain, but v e rDgnoecamspyomisequalityd s e e

A Review journal papers

A (A little bit of) LUCK(a good paper does not necessarily get
fair/ careful reviewing/editori
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4. PLANNINGAND PREPARATIORF THE
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4. PLANNINGAND PREPARATIONDF THEPAPERY & INVESTIGATION

Work as/in a team: build a team spirit with your colleagues and
students

Plan the research work and the publication of corresponding results
Do not spend time with research work with no potential for publicatior

Find your own niche (Where can you innovate? Which areas have
potential ? Do you have the meal

Read/study a lot

Review other journal papers (it is one way of studying)

How to obtain anmat ewpiralve ftdre f
Set the necessary means (software; hardware; laboratory equipmen
Do not hurry (fast results may permanently damage your reputation)
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4. PLANNINGAND PREPARATIONDF THEPAPERY & INVESTIGATION
A Work hard
A Work by objectives (contents and deadlines)

A Be particularly minute in the research work itself, but also in its
dissemination (nvest in the quality of the English writiny

A Put together a comprehensive (and coherent) research work to obta
one very good paper\s slicing a good research work in several
average papers)

AoOStripuvarsums algadmi paper so
A It is better to have less publications but high quality ones
A Avoid repetitions

A Improve continuously and learn from previous failurés

A Do not grow overconfident/lazy because of previous successes L0
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5. RECOMMENDATIONSN DRAFTINGPAPERS

7 No, N, IF YOU MAKE
THE PAPER TOO EASY TO
READ, EVERYONE WILL
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TITL
5. RECOMMENDATIONSN DRAFTINGPAPERS -

A Thetitle of the papet is very important:

o0 It must convey agreciselyas possible the content of the paper
(do not mislead readers)

o It does not have to describe the content of the paper in full detal
but it mustnot be too vague/broad/ambitiousd in some cases, it
may be appropriate to clarify some aspects (e.g., object,
methods, parameters)

o It should beas short as possibl€but precise) not too long
(boringé), not too short (in

o0 It must bedistinctiveand appealing

! https://blog.oup.com/2018/09/efficienttitlesresearckarticles/ a0
18/4
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TITLE
5. RECOMMENDATIONSN DRAFTINGPAPERS

A Thetitle of the papet is very important:

Journal of the American College of Cardiology 2 1 + 1 2 W Osvnl.OF, No. 25 @ ) S
© 2012 by the American College of Cardiology Foundation SN 0435-1097/5ha M)
P 9018

Published by Elsevier Tnc.

. Lorg/10.1016/].j: 012.0

|nte“|ge|’]ce
Cost-Effectiveness of Transcatheter Aortic Valve

Annual Review of Psychology Replacement Compared With Surgical Aortic Valve

Vol. 63:453-482 (Volume publication date January 2012) Replacement in High-Risk Patients With

First published online as a Review in Advance on September 19, 2011 Severe Aortic Stenosis

https://doi.org/10.1146/annurev-psych-120710-100353 Results of the PARTNER (Placement of Aortic Transcatheter Valves)

Trial (Cohort A)

Matthew R. Reynolds, MD, MSc,*t Elizabeth A. Magnuson, ScD,+§ Yang Lei, MSc,#|

lan J. Dea ry Kaijun Wang, PuD,+ Katherine Vilain, MPH,# Haiyan Li, MS,#} Joshua Walczak, MS,*

Duane S. Pinto, MD,HH Vinod H. Thourani, MD,§ Lars G. Svensson, MD,# Michael J. Mack, MD,*
D. Craig Miller, MD,t+ Lowell E. Satler, MD,3+ Joseph Bavaria, MD,§§ Craig R. Smith, MD,{9
Martin B. Leon, MD, 99 David J. Cohen, MD, MSc,§ on behalf of the PARTNER Investigators

week ending

PRL 109, 247606 (2012) PHYSICAL REVIEW LETTERS 14 DECEMBER 2012

Orthorhombic BiFeo, 2 WO T ds e

J.C. Yang,' Q. He,>* S.J. Suresha,* C. Y. Kuo,”® C.Y. Peng,' R. C. Haislmaier,” M. A. Motyka,® G. Sheng,’
C. Adamo,” H.J. Lin,”> Z. Hu,° L. Cha.ng,1 L.H. Tjeng,6 E. Arenholz,> N.J. Podraza,'® M. Bernhagen,11 R. Uecker,!!
D.G. Schlom,”'? V. Gopalan,” L. Q. Chen,’” C.T. Chen,’ R. Ramesh,? and Y. H. Chu'*

! https://blog.oup.com/2018/09/efficienttitlesresearckarticles/ a0
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ABSTRACT
5. RECOMMENDATIONSN DRAFTINGPAPERS

A A good and concisebstractis also crucial

o)

o)

Limit of words usually ~200

Many submitted papers are rejected in the abstrédhe first step

In convincingeditors/reviewersabout () relevance and

(i) innovation! (the quality of the abstract is a very good predict:
of the quality of the papere

For many accepted papers, it will be the first/only section to be
actually read (it will determine whether your paper will be
downloaded byreader® )

https://www.wiley.com/network/researchers/preparhygurarticle/howto-write-a-scientificabstract
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ABSTRACT

5. RECOMMENDATIONSN DRAFTINGPAPERS

A A good and conciseabstract scope/motivation, objectives/innovation,
methodology and summary of main results/contributions/implications

asstract 1. Scope/motivation 2. Ok;jectives
A

The use of advanced compoSites for building rehabilitation presents several advantages when compared
with traditional construction materials. When degraded building floors need to/be replaced, composite

sandwich panels are a potentially interesting solution, namely for buildings with load-bearing rubble
walls are proposed, and their behaviour under vertical loading is investigated/The systems comprise steel
angles anchored to the walls, serving as main supports of the sandwich panels, which are then adhesively
%%m%m
sandwich panels made of glass-fibre reinforced polymer (GFRP) face sheets and cores of either polyur-

ethane (PUR) foam or balsa wood, by means of flexural tests on cantilevers, which are also simulated
using non-linear finite element models. The structural response of the connection systems is determined,
including the rotational stiffness conferred to the floors, the strength and the failure modes. Moment-
rotation relationships are obtained for the connection systems and sandwich panel types considered,
which provide a wide range of rotational stiffness values, from 60 to 10,856 kNm/rad per unit width
(m)) These are then used to analytically estimate the short-term mid-span deflections of floors with
‘ igi i ranging between 2 m and 5 mf It is shown that some of the proposed
connections allow significant floor stiffness increases compared with simply supported conditions, with
reductions in total mid-span deflection of up to 65% being achieved for a span of 4 m. The results obtained
for the proposed connectiors highlight (i) their potential benefits for fulfilling serviceability limit states
and (ii)the importance of cokdering an adequate structural model when designing sandwich floor panels.
& © 2015 Elsevier Ltd. All rights reserved.

3. Methodology 4. Conclusions (key findings)
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INTRODUCTION
5. RECOMMENDATIONSN DRAFTINGPAPERS

A This is where you actually convince the audience that your paper is
really important!

A A clear presentation of (i) previous research and majapsin the
literature, (ii)idea/objectives and methodologywf your research and
(i) innovation of your work with respect to the statef-the-art

You need to convince the editors/reviewers/readeifsat your paper
(i) addresses annteresting/unsolved problen{worth being solved) and
that your paper (ii) isinnovative and provides arelevantcontributior

22/40
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INTRODUCTION
5. RECOMMENDATIONSN DRAFTINGPAPERS

A A good stateof-the-art: describe, as briefly as possiblg) the
context/problem,(ii) what was already done (and/or is known) in this
specific field (references) and, more important(yij) what is missing
that explains the need of your paper many papers ne

0 Should not be a collection of independent paragrapd# needs to
have aclear flow and provide acritical discussion of previous
work (including weaknesses, aspects not sufficiently well
understood, aspects not investigated earlier)

0 Needstoot el | ,fmomdhe geneyab(research field) to the
particular (aspect being addressed)

A Sometimes, it makes more sense to present a (londjgxjature review
In a separate sectiol(i.e, after the introduction section), but always

highlighting the research significance
23/40
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ELSEVIER

Contents lists available at ScienceDirect

Cement and Concrete Composites

journal homepage: http://www.elsevier.com/locate/cemconcomp
Influence of elevated temperatures on the bond behaviour between e

concrete and NSM-CFRP strips

Adriana S. Azevedo, Joao P. Firmo *, Joao R. Correia, Carlos Tiago

CERIS, Instituto Superior Técnico, Universidade de Lisboa, Lisboa, Portugal

1. General introductory paragraph highlighting)(i
civil engineering and (irelevance of the problenthat is investigated

1. Introduction

Since the 1980s, fibre reinforced polymer (FRP) composites have
been increasingly used in civil engineering applications, in both new
construction and strengthening existing structures [1]. To strengthen
reinforced concrete structures carbon fibre reinforced polymers (CFRPs)
are more often used, due to their high strength, elastic modulus and
lightness, through either in situ curing systems (e.g., sheets) or precured
systems (e.g., strips, rods, [2]). The first and most common technique of
applying precured systems is bonding CFRP strips to the concrete surface
to be strengthened - externally bonded reinforcement (EBR) technique
[3]. More recently, a new technique has emerged - NSM, near-surface
mounted - characterized by bonding strips or rods inside slits previ-
ously opened along the concrete cover. This technique provides several
advantages when compared to the EBR technique, such as more efficient
strengthening (due to the higher CFRP-concrete contact area and the
confinement effect provided by the surrounding concrete) and better
protection against environmental agents, vandalism, impact loads and
exposure to high temperatures [4,5]. Although more difficult to execute,

the advantages afforded by the NSM technique justify its wide and
increasing use in the construction industry. For both techniques (EBR
and NSM), CFRP strengthening systems are vulnerable to high temper-
ature and fire exposure, due to the polymeric nature of their constituent
materials. In fact, at elevated temperature, both CFRP composites and
the epoxy adhesive used to bond them to the concrete substrate undergo
a glass transition process [6-8]. In this process, the constituent materials
change from a glassy state to a rubbery state, which causes a reduction of
their strength and stiffness and, in addition, of the CFRP-concrete bond
strength. These reductions occur when the glass transition temperature
(Ty of those materials is approached and exceeded, which typically
varies from 40 °C to 80 °C for ambient cured epoxy adhesives, and from
55 °C to 120 °C [9] for pultruded CFRP strips. In some outdoor appli-
cations of reinforced concrete structures, such as roofs and bridge decks,
the lower bounds of those temperature ranges can be easily attained. In
buildings, there is an additional concern with the effects of fire (an
accidental design load), during which those temperatures can be very
quickly reached.

Despite the importance and the concerns about the behaviour of

SOMEREFLECTIONSBOUTTHEPUBLICATIONDF PAPERSN INTERNATIONALOOURNALS

INTRODUCTION

mport anceforof
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A.S. Azevedo et al. Cement and Concrete Composites 111 (2020) 103603

reinforced concrete structures strengthened h CFRP systems at The studies reviewed above confirm the susceptibility of NSM-CFRP
elevated temperatures, the number of studies/about this topic is still strengthening systems for reinforced concrete structures at elevated=.}
limited, namely about the bond behaviour befween concrete and CFRP temperatures. However, the information they provide about the bond

P
strips installed according to the NSM technique. The most relevant || behaviour at elevated temperatures is not complete and not always \ 3 S h O rt Para ra h S u I I l I I larl Z I n
outcomes of previous studies in this specific field are described next, istent, with the following gaps being highli (i) in the experi- .

together with the aspects that still require additional research efforts ments of Palmieri [10] the bond strength increased for elevated tem-
and that motivated the present investigation. peratures below Ty, while in the other studies [4,11] a continuous - "
Palmieri [10] carried out double-lap shear tests on concrete blocks reduction was reported — it is possible that such increase was caused by r e S e a r C h n e e d S / a S I d e n t I f I e d
strengthened with CFRP strips and sand coated rods, installed according the post-curing effects due to the quite long (18 hours) thermal soaking
to the NSM technique using an epoxy based adhesive (T, of 66 °C, || period; (ii) in some of the experiments reported above [10,111, relevant
determined through thermogravimetric (TGA) and differential scanning || information was not monitored, namely the slip at the free end; (iii) test
calorimetry (DSC) tests) at temperatures between 20 °C and 100 °C data was reported for maximum temperatures in the adhesive of only

(monitored in the adhesive inside the slits). The specimens were heated J| 150 °C, which is well below the decomposition temperature of epoxy The studies reviewed above confirm the Susceptibﬂity of NSM-CFRP

up to the predefined temperature for 18 hours, to assure temperature (about 300 °C) - note that in the study of Yu and Kodur [11], temper-

uniformity in the specimens, and then loaded up to failure. Although the atures were not measured in the adhesive; (iv) the only study that pro- : :
results presented some differences among the different geometries of posed a constitutive relation of the NSM-CFRP-concrete interface at Strengthenlng SyStemS for relnforced Concrete StrUCtureS at elevated

CFRP ites used, the following general conclusions were drawn: || elevated temperatures was that by Arruda et al. [12] — in this study, . . .
(i) the bond strength increased for the clevated temperature (50 °C) || quite simple bi-linear laws were proposed and they apply for maximum temperatures. However, the information they pI‘OVlde about the bond
lower than the adhesive T, and decreased for temperatures equal to or temperatures of only 150 °C.

above Tg; (ii) for the maximum temperature tested of °C, asignifi- | IRis paper aims at fulilling the above-mentioned gaps and providing 1 1
bove T i) for th femperature ested of 100 °G, a signif paperaTms atulnlNng onedgaps and providng behaviour at elevated temperatures is not complete and not always

cant bond strength retention was obtained - between 42% (rods) and a better understanding of the bond behaviour between NSM-CFRP
48% (strips) of the ambient temperature bond strength; and (iii) the strengthening systems at elevated temperature. For this purpose an . . . . . . . . .
falure modes changed from CFRP debonding at the conerete-adhesive | experimentalstudy was irst carred out, which invalved singlelap shear consistent, with the following gaps being highlighted: (i) in the experi-
interface for temperatures below T, to debonding at the tests in concrete prisms strengthened with NSM-CFRP strips; the tests

CFRP-adhesive interface with pull-out of the CFRP composite for tem- | were performed at temperatures from 20 °C to 270 °C (measured in the ments of Palmieri []_ O] the bond Strength increased for elevated tem-

peratures above Ty adhesive), much higher than the maximum temperatures tested earlier

Yu and Kodur [11] performed single-lap shear tests on concrete | by Palmieri [10] and Firmo et al. [4], and with a comprehensive . . . [ ] .
blocks strengthened with NSM-CFRP strips and rods bonded with two monitoring of the experimental responses, which included measuring peratures below T £ Whlle m the Other StUdleS 4 F) ]- 1 a Contlnuous
types of epoxy adhesives (Tgs of 82 °C and 120 °C, values indicated by the slip at both the loaded and free ends of the CFRP strip. The experi-

the manufacturers, test methods not reported). The specimens were | ments were complemented by a numerical study with the purpose of reductlon was reported — 1t 1S posslble that Such 1ncrease was Caused by
heated up to the predefined temperature (between 100 °C and 400 °C, defining local non-linear bond slip laws that characterise, for each tested

monitored in the air of the thermal chamber and not in the adhesive | temperature, the CFRP-adhesive-concrete interaction. the post-curlng effects due to the qu1te long (1 8 hours) therrnal o) aklng
inside the slits) and then loaded up to failure. Based on the test results,

the following conclusions were reported: (i) the bond strength decreased | 2. Experimental investigations S .

consistontly with temperatare, conteanly to the stady of balmiert [10]; period; (ii) in some of the experiments reported above [10,11], relevant
(i) as expected, the adhesive with higher T, allowed to obtain higher 2.1. Experimental programme

bond strength at elevated and (i) at the maximum test information was not monitored, namely the slip at the free end; (iii) test

temperature of 400 °C the bond strength retention varied between 9% The experimental campaign involved single-lap shear tests in con-

and 19% of that at ambient temperature (for specimens strengthened crete prisms strengthened with CFRP strips installed according to the H 3 s

i CARD iy howcre, 5 worth menonn ta hoo teper. | NSV e, s an ponybased et ot h i st data was reported for maximum temperatures in the adhesive of only
atures refer to the air inside the thermal chamber and not to the temperatures: room temperature (20 °C), 50 °C, 70 °C, 90 °C, 130 °C,

CIRP-concrete inteface, and therefore the significance of the resulisis | 170-°C, 220 °C and 270 °C. The maximurm tst femperature was st a5 150 °C, which is well below the decomposition temperature of epoxy

limited regarding the degradation of the CFRP-concrete bond with 270 °C, since in previous studies it was demonstrated that for lower

elevated temperature. temperatures (e.g., 150 °C) considerable bond strength retentions were (about 300 OC) — note that il’l the StUdy Of Yu and Kodur [11]’ temper—

Firmo et al. [4] performed double-lap shear tests on concrete blocks obtained [4]. The tests were carried out in a steady-state condition, i.e.,

strengthened with NSM-CFRP strips bonded with two types of adhesives: the specimens were first heated up to the predefined temperature . . . .

(1 an cpoxy based adhesive (T, of 47 °C, determined through dynamc | (measured in the adhesive, as detaled ahead) and then loaded up o atures were not measured in the adhesive; (iv) the only study that pro-
mechanical analysis (DMA) and defined based on the onset of the stor- failure. For each temperature, five specimens were tested: (i) two with . . . .

age modulus curve decay); and (i) a mixed grout with both cementand | eight strain gauges on the CFRP strip positioned along the bonded posed a constitutive relation of the NSM-CFRP-concrete interface at
epoxy binders (T, of 44 °C, determined similarly). In these experiments, | length; and (ii) three without strain gauges. The specimens with strain

specimens were heated up to the predefined temperature (between 20 °C auges aimed at assessing the axial strains in the CFRP strip along the 3 :
10 150-C. moniord inh v nid h i and chnoadd p | bonce enth, whil. he spsmens without s gouge aimed o elevated temperatures was that by Arruda et al. [12] - in this study,
to failure. The test results indicated (i) a continuous bond strength determining the variation of the bond strength and stiffness with tem- . . . . .
reduction with increasing temperatures, being higher in the specimens | perature. As explained in section 5.5, the presence ofstrain gauges in the quite simple bi-linear laws were proposed and they apply for maximum
bonded with the mixed grout adhesive; (ii) the failure modes changed bonded length compromised the adhesion between the CFRP strip and
from cohesive (concrete shear failure) at ambient temperature to CFRP the epoxy adhesive, thus reducing the stiffness and bond strength - for o
debonding in the CFRP-adhesive interface for higher temperatures; and that reason those results were not taken into account in the determi- temperatures Of Only 1 50 C‘
(iii) at 150 °C, the specimens with the epoxy adhesive presented a nation of both strength and stiffness of the bonded joint. To identify the
considerable bond strength retention, between 15% and 22%. different i the followi: 1 was used: T20_S - test
Arruda et al. [12] pursued the previous investigation by performing | temperature of 20 °C (“T20"); specimen with strain gauges in the
numerical simulations of the double-lap shear tests d d by Firmo bonded length (“S™; the label “NS” was used for specimens without strain
et al. [4]. The authors developed 3D finite element models in which the | gauges).
overall behaviour of the NSM-CFRP-adhesive-concrete interaction was

simulated by means of simplified bi-linear bond slip laws. The param- 2.2. Materials
eters of such laws were derived for each of the tested temperatures based
on an inverse analysis, providing a good fit to test data. The concrete prisms were cast with ready mixed concrete produced
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reinforced concrete structures strengthened h CFRP systems at
elevated temperatures, the number of studies/about this topic is still
limited, namely about the bond behaviour befween concrete and CFRP
strips installed according to the NSM technique. The most relevant
outcomes of previous studies in this specific field are described next,
together with the aspects that still require additional research efforts
and that motivated the present investigation.

Palmieri [10] carried out double-lap shear tests on concrete blocks
strengthened with CFRP strips and sand coated rods, installed according
to the NSM technique using an epoxy based adhesive (Tg of 66 °C,
determined through thermogravimetric (TGA) and differential scanning
calorimetry (DSC) tests) at temperatures between 20 °C and 100 °C
(monitored in the adhesive inside the slits). The specimens were heated
up to the predefined temperature for 18 hours, to assure temperature
uniformity in the specimens, and then loaded up to failure. Although the
results presented some differences among the different geometries of
CFRP ites used, the following general lusions were drawn:
(i) the bond strength increased for the elevated temperature (50 °C)
lower than the adhesive T, and decreased for temperatures equal to or
above Ty (ii) for the maximum temperature tested of 100 °C, a signifi-
cant bond strength retention was obtained - between 42% (rods) and
48% (strips) of the ambient temperature bond strength; and (iii) the
failure modes changed from CFRP debonding at the concrete-adhesive
interface for temperatures below T, to debonding at the
CFRP-adhesive interface with pull-out of the CFRP composite for tem-
peratures above Ty

Yu and Kodur [11] performed single-lap shear tests on concrete
blocks strengthened with NSM-CFRP strips and rods bonded with two
types of epoxy adhesives (Tgs of 82 °C and 120 °C, values indicated by
the manufacturers, test methods not reported). The specimens were
heated up to the predefined temperature (between 100 °C and 400 °C,
monitored in the air of the thermal chamber and not in the adhesive
inside the slits) and then loaded up to failure. Based on the test results,
the following conclusions were reported: (i) the bond strength decreased
consistently with temperature, contrarily to the study of Palmieri [10];
(i) as expected, the adhesive with higher T, allowed to obtain higher
bond strength at elevated and (iii) at the i test
temperature of 400 °C the bond strength retention varied between 9%
and 19% of that at ambient temperature (for specimens strengthened
with CFRP strips); however, it is worth mentioning that those temper-
atures refer to the air inside the thermal chamber and not to the
CFRP-concrete interface, and therefore the significance of the results is
limited regarding the degradation of the CFRP-concrete bond with
elevated temperature.

Firmo et al. [4] performed double-lap shear tests on concrete blocks
strengthened with NSM-CFRP strips bonded with two types of adhesives:
(i) an epoxy based adhesive (T of 47 °C, determined through dynamic
mechanical analysis (DMA) and defined based on the onset of the stor-
age modulus curve decay); and (ii) a mixed grout with both cement and
epoxy binders (T of 44 °C, determined similarly). In these experiments,
specimens were heated up to the predefined temperature (between 20 °C
to 150 °C, monitored in the adhesive inside the slits) and then loaded up
to failure. The test results indicated (i) a continuous bond strength
reduction with increasing temperatures, being higher in the specimens
bonded with the mixed grout adhesive; (ii) the failure modes changed
from cohesive (concrete shear failure) at ambient temperature to CFRP
debonding in the CFRP-adhesive interface for higher temperatures; and
(iii) at 150 °C, the specimens with the epoxy adhesive presented a
considerable bond strength retention, between 15% and 22%.

Arruda et al. [12] pursued the previous investigation by performing
numerical simulations of the double-lap shear tests d d by Firmo
etal. [4]. The authors developed 3D finite element models in which the
overall behaviour of the NSM-CFRP-adhesive-concrete interaction was
simulated by means of simplified bi-linear bond slip laws. The param-
eters of such laws were derived for each of the tested temperatures based
on an inverse analysis, providing a good fit to test data.

The studies reviewed above confirm the susceptibility of NSM-CFRP

strengthening systems for reinforced concrete structures at elevated=.}

temperatures. However, the information they provide about the bond
behaviour at elevated temperatures is not complete and not always

with the foll gaps being highli (i) in the experi-
ments of Palmieri [10] the bond strength increased for elevated tem-
peratures below Ty, while in the other studies [4,11] a continuous
reduction was reported — it is possible that such increase was caused by
the post-curing effects due to the quite long (18 hours) thermal soaking
period; (ii) in some of the experiments reported above [10,11], relevant
information was not monitored, namely the slip at the free end; (iii) test
data was reported for maximum temperatures in the adhesive of only
150 °C, which is well below the decomposition temperature of epoxy
(about 300 °C) - note that in the study of Yu and Kodur [11], temper-
atures were not measured in the adhesive; (iv) the only study that pro-
posed a constitutive relation of the NSM-CFRP-concrete interface at
elevated temperatures was that by Arruda et al. [12] - in this study,
quite simple bi-linear laws were proposed and they apply for maximum

temperatures of only 150 °C.
st ‘paper aims at fulfilling the above-mentioned gaps and providing

a better understanding of the bond behaviour between NSM-CFRP
strengthening systems at elevated temperature. For this purpos:
experimental study was first carried out, which involved single-lap shear
tests in concrete prisms strengthened with NSM-CFRP strips; the tests
were performed at temperatures from 20 °C to 270 °C (measured in the
adhesive), much higher than the maximum temperatures tested earlier
by Palmieri [10] and Firmo et al. [4], and with a comprehensive
monitoring of the experimental responses, which included measuring
the slip at both the loaded and free ends of the CFRP strip. The experi-
ments were complemented by a numerical study with the purpose of
defining local non-linear bond slip laws that characterise, for each tested
temperature, the CFRP-adhesive-concrete interaction.

| 3. (Short) Paragraph summarizing
research needs/gaps identified

4. (Short) Paragraph describing
(i) objectives and (i) approach

This paper aims at fulfilling the above-mentioned gaps and providing

2. Experimental investigations
2.1. Experimental programme

The experimental campaign involved single-lap shear tests in con-
crete prisms strengthened with CFRP strips installed according to the
NSM technique, using an epoxy-based adhesive, at the following eight
temperatures: room temperature (20 °C), 50 °C, 70 °C, 90 °C, 130 °C,
170 °C, 220 °C and 270 °C. The maximum test temperature was set as
270 °C, since in previous studies it was demonstrated that for lower
temperatures (e.g., 150 °C) considerable bond strength retentions were
obtained [4]. The tests were carried out in a steady-state condition, i.e.,
the specimens were first heated up to the predefined temperature
(measured in the adhesive, as detailed ahead) and then loaded up to
failure. For each temperature, five specimens were tested: (i) two with
eight strain gauges on the CFRP strip positioned along the bonded
length; and (ii) three without strain gauges. The specimens with strain
gauges aimed at assessing the axial strains in the CFRP strip along the
bonded length, while the specimens without strain gauges aimed at
determining the variation of the bond strength and stiffness with tem-
perature. As explained in section 3.5, the presence of strain gauges in the
bonded length compromised the adhesion between the CFRP strip and
the epoxy adhesive, thus reducing the stiffness and bond strength - for
that reason those results were not taken into account in the determi-
nation of both strength and stiffness of the bonded joint. To identify the
different the followi it was used: T20_S - test
temperature of 20 °C (“T20"); specimen with strain gauges in the
bonded length (“S™; the label “NS” was used for specimens without strain
gauges).

2.2. Materials

The concrete prisms were cast with ready mixed concrete produced

a better understanding of the bond behaviour between NSM-CFRP
strengthening systems at elevated temperature. For this purpose an
experimental study was first carried out, which involved single-lap shear
tests in concrete prisms strengthened with NSM-CFRP strips; the tests
were performed at temperatures from 20 °C to 270 °C (measured in the
adhesive), much higher than the maximum temperatures tested earlier
by Palmieri [10] and Firmo et al. [4], and with a comprehensive
monitoring of the experimental responses, which included measuring
the slip at both the loaded and free ends of the CFRP strip. The experi-
ments were complemented by a numerical study with the purpose of
defining local non-linear bond slip laws that characterise, for each tested
temperature, the CFRP-adhesive-concrete interaction.
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METHODS
5. RECOMMENDATIONSN DRAFTINGPAPERS

A A clear but succinct description of thexperimental study

- Main goals

- Test programme/series (correlation with objectives of research)
- Materials

- Specimen preparation

- Test setup

- Equipment, instrumentation

- Procedure, relevant standards

NOTEAvoid providing too long descriptions, especially of methods
described i n test standards and/

The description of the methods has to enaldlemprehensive
assessmenbf your work and replicability
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5. RECOMMENDATIONSN DRAFTINGPAPERS

A A clear but succinct description of theimerical study

Main goals

Software

Geometry of the object

Types of (FE) elements

Mesh size

Boundary conditions

Material properties (measured and/or assumed)
Type(s) of analysis¢s)

Mesh sensitivity study

Validation/calibration

Further investigations (e.g., parametric studies)
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METHODS
5. RECOMMENDATIONSN DRAFTINGPAPERS

A A clear but succinct description of ttenalytical study.

- Problem statement, main goals

- Presentation of theory/formulation (clear definition of all
variables 0 sometimes adding a nomenclature may be useful)

- Underlying assumptions/hypotheses
- Field of validity

- Validation (comparison with experimental/numerical data or
other established analytical models)

- Further investigations (e.g., parametric studies)

The ultimate goal of numerical/analytical studies should not be
(only) to simulate the object (experiments), but poovide a better
understanding of the phenomena
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