
  

 

 

 

 

 

 

 

 

 

CERIS - CIVIL ENGINEERING RESEARCH 

AND INNOVATION FOR SUSTAINABILITY 

 

Scientific Report 2023 

Planned Research for 2024 

 

EXECUTIVE BOARD 

Dídia Covas | CERIS President 

Filipa Ferreira | CERIS Vice President 

Inês Flores-Colen | CERIS Vice President 

João Abreu e Silva | CERIS Vice President 

João Gomes Ferreira | CERIS Vice President 

Rafaela Cardoso | CERIS Vice President 

 

May 2024 



 

 

 

 



 

i 

TABLE OF CONTENTS 

SUMMARY ....................................................................................................................................1 

1. UNIT DESCRIPTION ............................................................................................................3 

1.1 GENERAL DESCRIPTION .......................................................................................................... 3 

1.2 ORGANIZATION ...................................................................................................................... 4 

1.3 RESEARCH STAFF .................................................................................................................. 6 

1.4 ADMINISTRATIVE AND TECHNICAL STAFF.................................................................................... 7 

1.5 FACILITIES ............................................................................................................................ 8 

1.6 INSTRUMENTS FOR TRANSFER OF KNOWLEDGE .......................................................................... 8 

1.7 ANALYSIS OF THE SCIENTIFIC ACTIVITY ...................................................................................... 8 

2. RESEARCH OBJECTIVES .............................................................................................. 11 

2.1 INSTITUTIONAL OBJECTIVES................................................................................................... 11 

2.2  RESEARCH GROUPS (RG)..................................................................................................... 11 

2.3 THEMATIC STRANDS (TS) ...................................................................................................... 12 

2.4 RESEARCH AREAS ............................................................................................................... 13 

2.5 ACTIVITY OF RESEARCH GROUPS ............................................................................................ 15 

3. MAIN ACHIEVEMENTS .................................................................................................... 21 

3.1 DOCTORAL PROGRAMS ......................................................................................................... 21 

3.2 ACTIVITY INDICATORS ........................................................................................................... 21 

3.3 EVOLUTION IN THE NUMBER OF RESEARCHERS ........................................................................ 24 

3.4 EVOLUTION OF RESEARCH AND CONSULTANCY FUNDING............................................................ 26 

3.5 EVOLUTION OF THE MAIN ACTIVITY INDICATORS......................................................................... 30 

3.6 RESEARCH GROUP RESULTS.................................................................................................. 36 

4. FUTURE RESEARCH ....................................................................................................... 37 

5.  CLOSURE............................................................................................................................ 45 

ANNEX A – PHD THESES COMPLETED IN 2023............................................................. 47 

ANNEX B – PAPERS PUBLISHED IN 2023 ........................................................................ 53 

ANNEX C–RESEARCH GROUP ACTIVITIES IN 2023 ................................................... 129 

RESEARCH GROUP 1 - HYDRAULICS...........................................................................................131 

RESEARCH GROUP 2 - ENVIRONMENT AND WATER RESOURCES......................................................145 

RESEARCH GROUP 3 - SYSTEMS AND MANAGEMENT ....................................................................155 



 

ii 

RESEARCH GROUP 4 - TRANSPORTATION SYSTEMS .....................................................................165 

RESEARCH GROUP 5 – STUDIES ON CONSTRUCTION .....................................................................175 

RESEARCH GROUP 6 - STRUCTURAL DESIGN AND GEOTECHNICS ...................................................191 

 

 

 



 

 

 

1 

SUMMARY 

CERIS - Civil Engineering Research and Innovation for Sustainability - is a research center on Built and 

Natural Environment, hosted by the Department of  Civil Engineering, Architecture and Georresources 

(DECivil) of  IST, Universidade de Lisboa (UL). In 2023, CERIS had 157 PhD members, 24 PhD 

collaborators, and 204 Collaborators without PhD, and covers the following domains: Construction, 

Environment, Geotechnics, Hydraulics, Regional and Urban Planning, Structures, Systems  and 

Management, Transport Systems, and Water Resources. 

CERIS was formally created in 2015 to integrate three Civil Engineering Department research centers at 

Instituto Superior Técnico (IST). This is the eighth report on the scientif ic activity, being the f if th report 

af ter the 2017-18 FCT evaluation, in which CERIS emerged as one of  the two research centers in Civil 

Engineering in Portugal classif ied as Excellent. This report provides information relevant to  map CERIS’ 

position in the national and international contexts, addressing the integration of  scientif ic objectives, and 

presenting the 2023 performance indices. 

This report is organized into four main parts. The f irst part focuses on the center description, including an 

overview of  CERIS and a description of  its internal organization, governance structure, technical and 

administrative staf f , and supporting laboratory facilities. The second part refers to research objectives, 

namely the general objectives of  CERIS and the specif ic objectives of the research groups. The third part 

reports and discusses the main achievements in 2023. Global f igures regarding publications in 

WoS/Scopus-indexed journals, concluded PhD theses and research and consultancy funding are 

presented. The last part describes each research group's planned research activities for 2024. 

As expected, merging centers with diverse cultures and practices has been demanding in terms of  

governance and operation. Still, it is fully consolidated and aligned with CERIS’ mission and objectives. 

Furthermore, the engagement of  an expert in the management of  Science and Technology and of  (at 

least) four researchers for the thematic strands in 2022 provided a boost to CERIS.  

In 2023, CERIS researchers maintained their levels of national and international visibility. They participated in 

the organization of 11 international events and the scientific committees of 38 international and 3 national 

events. Members of  CERIS have been invited to deliver 17 lectures and short courses, including keynote 

lectures. Membership of editorial boards remained strong (140+ roles), including 4 Editors-in-Chief and 16 

Associate Editors in WoS-Scopus-indexed journals, as well as participation in technical committees for drafting 

codes and standards (i.e., 75 national and 60 international). All the indicators related to participation in 

conferences, organization of scientific events, and invited lectures show some recover af ter the Covid-19 

pandemic.  

Publication in WoS/Scopus-indexed journals slightly increased compared to 2022 (i.e., 425 to 443 papers). 

Also, the number of  papers in Q1 and Q2 WoS/Scopus-indexed journals slightly decreased (i.e., f rom 338 

to 320 papers), essentially representing stabilization considering the publications in previous years. In 

2023, 2.8 WoS or Scopus papers were published per CERIS member, a slight increase compared to the 

previous year. Nevertheless, these numbers show a consolidated improvement to the year CERIS was 
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founded (2015) when 2.3 WoS/Scopus papers were published per CERIS member. The number of  

WoS/Scopus-indexed Q1 and Q2 papers per PhD researcher slightly increased f rom 1.48 in 2022 to 1.77 

in 2023. The number of  other papers indexed in WoS or Scopus per PhD researcher slightly increased. 

The number of  papers published in international conference proceedings per PhD researcher slightly 

increased f rom 1.02 in 2021 to 1.29 in 2021. 

The number of  PhD theses concluded in 2023 was 33 (0.21 per member and 0.18 per PhD researcher),  

28 of  which were in IST-UL doctoral programs or other institutions related to CERIS. The number of  

supervised doctoral students whose PhD theses will be concluded af ter 2023 is 214, including 152 

registered at IST-UL, 15 at FCT- Universidade NOVA de Lisboa (UNL), and 17at University of  Coimbra. 

The involvement of  CERIS in doctoral programs has contributed to the overall trend for improvement  (i.e., 

PhD theses and publications), as IST-UL coordinates four PhD programs, and two in joint participation 

with other Portuguese universities. 

The results summarized above are inextricably linked with research and contract funding in the recent past. 

Maintaining or improving the 2022 performance may be inf luenced by the ef fects of  the economic crisis,  

policies on regional funding that impair the Lisbon area, and the grading  that CERIS has been awarded in 

the 2017-18 FCT evaluation of  the Portuguese research units. The FCT grading has provided leverage to 

CERIS in public competitions and competitive bidding. Af ter the minimum, in 2019, of  1.21 M€, in 2023, 

there was a recovery to 2.78 M€ (i.e., the best result since 2009). Nevertheless, the 2023 incoming funds 

(ca. 3.64 M€) are unbalanced, with R&D funding about two times the consultancy funding. The gap between 

R&D funding and consultancy was higher than in 2021, as R&D funding increased considerably (i.e., mainly 

due to EU-funded projects) and consultancy funding slightly decreased. Funding increase in 2023 indicates 

a positive performance in securing several types of  funding, namely EU-funded projects. 
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1. UNIT DESCRIPTION 

1.1 General description 

CERIS - Civil Engineering Research and Innovation for Sustainab ility - is a research unit of  Instituto 

Superior Técnico (IST), University of  Lisbon (UL), hosted by the Department of  Civil Engineering  (DECivil), 

Architecture and Georresources (DECivil) and integrated into the Association of  Instituto Superior Técnico 

for Research and Development (IST-ID). The IST-ID is a private non-prof it institution that primarily aims 

to carry out science and technology activities, foster knowledge transfer, and promote the involvement of  

national and foreign researchers in RD&I activities and projects in their areas of  expertise.  

Although CERIS was formally created in 2015, through government dispatches 7822/2015 and 

12360/2015, its formation as an RD&I unit registered (number 04625) with Fundação para a Ciência e a 

Tecnologia (FCT), the Portuguese research-funding agency, was proposed in the f ramework of  the 2008-

2012 evaluation of  the National Science and Technology System, as the merge of  three centers of  DECivil: 

CEHIDRO, CESUR, and ICIST. Their integration in CERIS enhances a comprehensive thematic 

coverage, in-depth and scope. It promotes synergies in the inherently multidisciplinary built and natural 

environment f ields, which they previously addressed in a non-integrated manner. The engagement of  an 

expert in the management of  Science and Technology and of  (at least) four researchers for the thematic 

strands in 2022 provided a def initive boost to CERIS by articulating the installed expertise, the funding 

opportunities, and the new avenues for the promotion of  CERIS products made available by social 

networking and specialized platforms.  

At the end of  2023, CERIS benef ited f rom the expertise of  157 PhD members, 24 PhD collaborators (i.e., 

this distinction is explained below), and 142 non-PhD collaborators. CERIS has no parallel in the national 

context regarding size and scope and has the right prof ile needed to attain a strong international presence. 

This key driver for establishing CERIS was set on a wider vision of  the national research system and resulted 

f rom discussions initiated in 2010 on national and international prospects. It was based on the ASCE report 

‘The Vision for Civil Engineering in 2025’ and f ramed by three key documents: 'Europe 2020', 'Horizon 2020' , 

and 'Portugal 2020'. 

The mission and objectives of CERIS and the policy guidelines address the sector's needs in research and 

knowledge transfer. They are set under the guiding principle of  basing research and innovation on PhD 

programs while exploiting the diversity of profiles of its members. This diversity is instrumental in promoting 

the dif ferent forms of knowledge transfer practiced by CERIS, ranging f rom continuous training and skills 

development to direct support to public institutions and industrial and service companies. New policies on 

membership support merging the founding centers into CERIS, work organization, and restructuring their 

research lines into thematic strands that derive directly  f rom national and EU directives. Their research is 

typically based on mathematical modeling, experimentation, and f ieldwork. 
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1.2 Organization 

The organic structure of  CERIS meets the recommendations set by IST and FCT. It comprises the 

President, the Executive Board, the Scientif ic Council, the External Advisory Committee, the Coordinating 

Committee, the Research Groups (RG), the Thematic Strands (TS), and the two Hubs, as presented in 

Figure 1. 

 

Figure 1 | Structure of  Governance in 2023 

The President of  CERIS is responsible for the overall CERIS management. The President is assisted by 

the Executive Board and, whenever necessary, by the Scientif ic Council Advisory Board. The President 

of  CERIS chairs the Executive Board and the Scientif ic Council Plenary and Advisory Board meetings.  

The Executive Board assesses, assists, and promotes the policies on cooperation through coordination and 

comprises f ive members: the President of  CERIS, Vice Presidents f rom different research groups, and a 

member of  the Executive Board of DECivil. In the current Executive Board (Table 1), Dídia Covas (RG1), the 

President) is responsible for administrative, financial, and project management matters. For the def inition of  

the strategic plan, Inês Flores-Colen (RG5), also a member of  the Executive Board of DECivil, oversees 

scientific af fairs; Rafaela Cardoso (RG6) is responsible for the laboratories; João Abreu e Silva (RG4) is 

responsible for the promotion of R&D initiatives and internationalization, Filipa Ferreira (RG2) is responsible 

for PhD activities, image, communication and dissemination, and João Ferreira (RG5) oversees the 

connections with the industry. 

The previous Executive Board, which directed CERIS in 2021-2022, was formed by the president Eduardo 

Júlio (RG6) and the following vice presidents: José Silvestre (RG5), Carlos Oliveira Cruz (RG5), Carlos 

Tiago (RG6), Manuel Pinheiro (RG2) and João Correia (RG5). 

The Scientif ic Council comprises researchers that comply with curricular selection criteria based on scientific 



 

 

 

5 

production. Yearly, the Scientif ic Council approves scientific reports, plans, f inancial reports, and budgets. 

It may delegate competencies on the Advisory and Executive Boards, but it rules all relevant matters of  

CERIS. The Coordinating Committee includes the members of  the Executive Board and the Coordinators 

of  the four Thematic Strands. Its main competence is to design and supervise the strategic program of  

CERIS. The thematic strands structure the scientif ic activity developed by the six Research Groups. Their 

coordinators in 2022 and 2023 are identif ied in Tables 2 and 3. 

Table 1 | Executive Boards 

Position Present (2023-2024) 

CERIS President Dídia Covas 

CERIS Vice Presidents 

 

 

 

Filipa Ferreira 

Inês Flores-Colen 

João Abreu e Silva 

João Ferreira 

Rafaela Cardoso 

Table 2 | Thematic Strands and coordinators 

Domain Present 2023 

Product Development in Civil Engineering 

Industries 
Fernando Branco 

Risk and Safety in Built and Natural 

Environments 
Filipe Moura 

Rehabilitation of  Built and Natural 

Environments 

Jorge de Brito / 
Maria da Glória 

Gomes 

Response to Natural and Societal Changes Manuel Pinheiro 

Table 3 | Research Groups and coordinators 

Group Designation 2022 Present 2023 

RG1 Hydraulics António Pinheiro António Pinheiro 

RG2 Environment and Water Resources José Saldanha Matos José Saldanha Matos 

RG3 Systems and Management Rui Cunha Marques 

Rui Cunha Marques/ 
António Aguiar da 

Costa 

RG4 Transportation Systems Luis Picado Santos Luis Picado Santos 

RG5 Studies on Construction João Correia João Correia 

RG6 Structures and Geotechnics Rita Bento Eduardo Júlio 

 

 

The External Advisory Committee of  CERIS consists of  well-known scientists and representatives f rom 

the industry with recognized knowledge and experience on the challenges faced by institutions with similar 
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missions and objectives. Besides advising on strategic planning and long -term perspectives, its main 

competence is to periodically assess the quality and the relevance of  the scientif ic activity of  CERIS, the 

adequacy of  its organization, the quality of  the scientif ic environment, the level of  internationalization of  

its activities and its performance in the transfer of  knowledge, technology, and dissemination. The current 

composition of  the External Advisory Committee is def ined in Table 4. 

Table 4 | External Advisory Committee 

Advisor Institution 

Anton Schleiss École Polytechnique Fédérale de Lausanne | Switzerland  

José Manuel Vassallo Universidad Politécnica de Madrid | Spain 

Michael Lacasse National Research Council Canada | Canada 

Luc Taerwe Ghent University | Belgium 

José Príncipe University of  Florida | United States of  America 

1.3 Research staff 

According to CERIS rules and regulations, researchers are classif ied as members and collaborators  

(Table 5). Members are PhD researchers that meet the productivity criteria set by the Scientif ic Council 

of  CERIS. Collaborators are typically PhD students and specialists employed by f irms, public services, 

and agencies. The PhD researchers that do not meet the productivity criteria set by the Scientif ic Council 

each year are collaborators. As FCT requested in 2013, there was the need to add the classif ication of  

Integrated members, selected between the members to identify the unit's core team.  

The productivity criteria are based on the research component of  the academic evaluation system set by 

IST for every three years of  evaluation, which values the publication of  papers and the number of  citations, 

supervision of  PhD theses, coordination, and participation in concluded competitive research projects  and 

knowledge transfer. In 2015, the Scientif ic Council of  CERIS set the minimum requirement to be 

proportional to the grade of  Excellent in the IST evaluation system. 

In this report, members of the Scientific Council are referred to as ‘Members.’ They all hold a PhD title. The 

terms ‘PhD researchers’ or the synonym ‘Researchers with PhD’ combine members and collaborators with 

PhD The PhD researchers may be permanent staff in their institutions, hired as researchers under DL57, or 

hold post-doc scholarships.  

The term ‘non-PhD collaborator’ includes all collaborators that do not hold a PhD degree. The term ‘PhD 

students’ combines PhD students registered at IST-UL (i.e., CERIS-IST PhD students) with PhD students 

registered at other institutions (i.e., External PhD Students). Note that ‘PhD students’ is not a subgroup of ‘non-

PhD collaborator.’ There are PhD students that are not non-PhD collaborators; they may be collaborators in 

other research centers or state laboratories. 

The 2023 distribution of researchers is summarized in Table 5. They include UL's academic staf f  and f ifteen 
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other universities and polytechnics1, besides private companies and foundations. 

Table 5 | Prof ile of  research staf f  

Type Permanent 
Non-permanent 

Total 
Contract Scholarship 

Members 127 30 0 157 

Collaborators with 

PhD 
14 10 0 24 

Collaborators 

without PhD 
0 0 204 204 

1.4 Administrative and technical staff 

In 2023, CERIS shared with CITUA the support of the administrative staff from DECivil, namely accounting 

services, secretariat, and technical staf f  assigned to computational and experimental laboratories. 

The central services of  IST guarantee the accounting service. CERIS has one administrative staf f (i.e., Ana 

Soares Ramos, hired by IST) dedicated to the activities of  the Directive Board and 9.5 administrative staff  

dedicated to RG af fairs. These ten employees are hired by IST (8) and IST-ID (2), being one of  them part-

time with CITUA. Informatics services, including assistance to the Laboratory of Computational Mechanics,  

are guaranteed by an informatic technician (i.e., Filipe Aparício, which provides services to CERIS). The 

technical staf f  assigned to CERIS laboratories is summarized in Table 6, amounting to 4 employees, of  

which two were hired by IST, one by IST-ID, and one by ADIST.  

The process of  hiring the science and technology manager was completed in 2021. In the medium term, 

this contract will increase the dynamism of  researchers in international competitive tenders and increase 

interaction between research groups. The hiring of  four researchers for each thematic strand was initiated 

in 2021, while the entire hiring process was completed in 2022. 

The number of  technical staf f  assigned to the operation of  its computational and experimental laboratories, 

presented in Table 6, is small. It is a persistent challange mainly caused by a long-established f reeze on 

hiring. This staf f  is complemented by the DECivil Laboratories Coordinator, supported by a joint supervisor 

for the Structures, Construction, and Geotechnics laboratories (LERM, LC, and LG). A good part of  the 

day-to-day operation is supported by PhD researchers and students, which is a good opportunity for their 

technical education but is limited to their theses and makes long-term knowledge transfer dif f icult. 

 

1 Instituto Politécnico de Leiria, Instituto Politécnico de Setúbal, Instituto Superior de Engenharia de Coimbra, Instituto 

Superior de Engenharia de Lisboa, Universidade da Beira Interior, Universidade da Madeira , Universidade de 

Coimbra, Universidade do Algarve, Universidade Estadual de Campinas (Brazil), Universidade Estadual do Mato 

Grosso, Universidade Federal de Minas Gerais (Brazil), Universidade Nova de Lisboa, University of Antwerp 

(Bélgica), University of East Anglia (UK), University of Western Australia (Austrália). 
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Table 6 | Laboratories and technical staf f  

Laboratory Staff (no.) 

Laboratory of  Computational Mechanics (LMC) 1 

Laboratory of  Construction (LC) RG5 0.4+0.5 

Laboratory of  Geotechnics (LG) RG6 0.2 

Laboratory of  Hydraulics, Water Resources and Environment 

(LHRHA) RG1, RG2 
0.5 

Laboratory of  Structures and Strength of  Materials (LERM) RG6 1+0.4 

Laboratory of  Transport Inf rastructures (LVCT) RG4 1 

 

1.5 Facilities 

The research methods adopted by CERIS include mathematical and numerical modeling, laboratory 

experimentation, and in-situ studies. CERIS has up-to-date hardware and sof tware and adequately 

equipped experimental facilities. The main dif ficulties in this context are the limitation constraints on 

procurement, acquisition/renovation, and maintenance/calibration of  equipment caused by Government 

austerity measures. 

Experimental research and PhD projects are supported by the laboratories identif ied in Table 6. In the 

cases of  some researchers and for joint projects, CERIS takes advantage of  the experimental facilities of  

LNEC, Laboratório Nacional de Engenharia Civil (i.e., national laboratory of  civil engineering), located 

within 3 km of  IST, other research centers of  IST and IST-ID, UNL, INESC, etc., being institutional 

collaboration duly protocolled. Of  course, the opposite also occurs. 

1.6 Instruments for Transfer of Knowledge 

The two main ways CERIS promotes knowledge transfer are through specialized consultancy and 

advanced training. CERIS members of fer a large and diversif ied set of  specialization courses through 

FUNDEC, the advanced training instrument of  DECivil, a private partnership with the major companies 

operating in the Civil Engineering sector created in 1995. Consultancy is regulated regarding conf licts of  

interest and unfair competition and can be directly contracted with CERIS or through FUNDEC or IST. 

1.7 Analysis of the scientific activity 

The analysis of  the activity in 2023 presented in this report is set within the f ramework of  the statutory 

objectives of  CERIS and centered on the research content, the research organization, and the evolution 

of  scientif ic productivity indicators. 

The research content is addressed in Section 2, where the thematic strands that structure the research 

activity and their main work areas are def ined. The areas of  activity of the Research Groups in 2023 are 

also summarized to support the analysis of  three key aspects in a new unit merging centers that used to 
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operate independently: the 2023 prof iles of the research groups, their organization, and the existing and 

planned forms of  internal cooperation. Identifying these aspects should sustain internal policies on 

membership and internal funding initiatives to promote cooperation and research focus . 

The information summarized in Section 3 covers a wide range of  research activity indicators, namely on 

theses and publications, visibility and recognition of  the research, and research and consultancy contracts. 

The analysis of  the 2023 results is set on the evolution in time (i.e., since 2013 in all indicators) of  the 

number of  researchers, of  the capacity to secure research and consultancy funds , and of  two main activity 

indicators, namely completed PhD theses and publication of  papers in WoS/Scopus-indexed journals. 

The performance of  research units is usually assessed in terms of  production rates per team member, 

which implies a clear def inition of  the population of  the research team, namely Members and PhD 

researchers. 

The production rates are presented in terms of  Members and, in some instances, in terms of  PhD 

researchers to stress the importance of  the internal policies on membership. Those rates are presented 

in global terms and at the unit level. 

The same information at the group level is available in Annex C. The diversity of  the prof iles of  PhD 

collaborators can be high within a group and across groups, ranging f rom non-academic experts to young 

PhD researchers; therefore, the analysis at the group level would imply an ef fort in detailing and 

justif ications that could easily fall into individual assessment, well out of  the scope of  this report. 
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2. RESEARCH OBJECTIVES 

2.1 Institutional objectives 

The research objectives of  CERIS are set to comply with its statutory mission: “To create and disseminate 

scientif ic knowledge and to promote innovation in the Built and Natural Environment f illed through the 

active involvement in fundamental and applied research, at both national and international levels, and to 

enhance higher education and research training .” CERIS operates under a set of  objectives to accomplish 

its mission and organizes its activity in thematic strands selected according to national and European 

policy guidelines. 

CERIS coordinates, under the same host institution, knowledge and skills on Built and Natural 

Environment topics with the following objectives: (i) to promote quality research based on PhD programs; 

(ii) to transfer its expertise by providing specialized training and services and consulting; (iii) to ensure 

wide dissemination of  its results. 

To attain its f irst objective, the policy of  CERIS is to organize PhD programs in the f ramework of  national 

and international networks and consortia and to integrate doctoral theses in competitive research funding 

projects. CERIS also benef its f rom the direct participation of  IST in international networks and programs 

set up to promote the mobility of  students and researchers. 

CERIS participates in international initiatives promoted by IST and cooperates with national professional 

associations regarding ongoing specialized training . To develop mutually benef icial relationships with 

industrial and engineering f irms, central and local administration, and governmental agencies, CERIS 

focuses on the formulations of  public and private policies and on innovation programs that address the 

specif ic needs of  the sector, namely through the Portuguese Technological Platform for Construction, the 

Portuguese Water Partnership, and the Sustainable Habitat Cluster. 

CERIS values the dissemination of  research results through the best -ranked journals and the best-

-established conferences. They have a decisive impact on recognition, visibility, and engagement in 

contracted research and recruiting young researchers. The partnerships mentioned above play a key role 

in knowledge transfer initiatives, enabling a closer relationship with public and private institutions.  

2.2  Research Groups (RG) 

The research groups in 2023 are numbered as shown in Table 7. 

 

 

 



 

 

 

12 

Table 7 | Research Groups (RG) 

Before Designation 

RG1 Hydraulics 

RG2 Environment and Water Resources 

RG3 Systems and Management 

RG4 Transportation Systems 

RG5 Studies on Construction 

RG6 Structures and Geotechnics 

2.3 Thematic strands (TS) 

Thematic strands have been def ined suf f iciently broadly and cover priority work areas. Their relevance in 

content and the adequacy of  internal expertise should guide the progressive realignment of  the activities 

planned at the group level through the periodic reassessment of  strategic and operational objectives and 

supporting internal seeding programs. 

The interdisciplinary knowledge in the Built and Natural Environment f ield addresses issues centered on 

the Construction Industry, namely structural rehabilitation, safety and security , and innovation regarding 

eco-ef f icient materials, solutions, and technologies. It encompasses urban and regional planning and 

management, mobility of  people and f reight, environment and water resources planning, management 

and policy, and water services, including drinking water distribution, sewage treatment , hydraulic 

inf rastructure, and renewable energies. Moreover, they include dimensions that cut across several areas, 

such as strategic environmental assessment, systems modeling, and optimization, decision processes, 

relevant public policies, and governance issues. 

In this context, and taking into consideration national and European policy guidelines, the following 

thematic strands (TS) were established in 2013 to structure the activities of  CERIS: 

• TS1 - Product Development in Civil Engineering Industries;  

• TS2 - Risk and Safety in Built and Natural Environments;  

• TS3 - Rehabilitation of  Built and Natural Environments; 

• TS4 - Response to Natural and Societal Changes. 

TS1 – Product Development in Civil Engineering Industries embraces research activities whose main 

purpose is to improve the competitiveness of  civil engineering industries by developing innovative 

products and procedures and by improving the ef f iciency of  existing ones. The applied research focuses 

on developing projects with a strong emphasis on "idea to business," implying a robust involvement of  

industrial partners and using the interdisciplinary nature of  CERIS. The deepening of  existing 

collaborations with the industry is encouraged. The Portuguese Technological Platform for Construction 
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(PTPC), whose university-industry work groups are already developing proposals for new projects, is an 

important partner in this context. 

TS2 – Risk and Safety in Built and Natural Environments focus on the reduction of  risk to people, the 

environment, and natural and built heritage that may be af fected by the occurrence of  extreme events, either 

natural, such as f loods, droughts, earthquakes, windstorms, and tsunamis, or due to man's activities, such 

as accidental pollution, def icient structures, and inf rastructures, blasts, and f ires. Environmental and 

manmade hazards may devastate the built and the natural environment, namely natural resources. Hazard 

and risk assessment and the development of  structural and non-structural safety measures are major 

societal challenges in a rapidly changing world, with people concentrating in large urban areas and the 

growing exploitation of  limited natural resources. 

TS3 – Rehabilitation of Built and Natural Environments stands out as the new construction sector 

paradigm and environment preservation paradigm. New knowledge and skills gathered through 

interdisciplinary activity are needed to respond to current demands. The main goals include reducing risks, 

ensuring safety, and promoting more ef f icient and sustainable life cycle management of  energy and 

natural resources to foster urban cohesion and protect natural and cultural heritage. This thematic strand 

seeks to mobilize activity within the CERIS research groups in rehabilitation and restoration and promote 

synergies to carry out research at the forefront of  existing knowledge.  

TS4 – Response to Natural and Societal Changes addresses issues related to the characterization,  

mitigation, and adaptation to natural and societal changes, as they induce stress or even ruptures in the 

“business as usual” approach to the built and natural environment, especially in what concerns the 

relevant policies, procedures and design and operation of  inf rastructures for a sustainable interaction 

between man and nature. Climatic change is of  immense importance as a driver, forcing adaptation 

measures in all areas of  economic activity and social life and aggravating all the pre-existing problems 

caused by social and economic changes. 

2.4 Research areas 

The principal areas of  work selected in each Thematic Strand are the following, as def ined by their 

coordinators: 

TS1 – Product Development in Civil Engineering Industries 

(i) Developing eco-ef f icient, high-performance, and durable cementitious materials and products for new 

construction and rehabilitation. 

(ii) Advanced composite materials and products for civil engineering applications. 

(iii) Develop components, devices, and sof tware to improve the seismic perf ormance of  civil inf rastructure. 

(iv) Sensors, intelligent systems, and knowledge-based management inf rastructure concern improved 

safety, maintenance, and management procedures. 
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(v) Improvement of  products and project ef f iciency, including life cycle analysis, conf lict management, 

negotiation procedures, private and public values,  and use of  e-business and e-procurement 

platforms. 

(vi) Development of  synergic management to sustainable tourism destination - Lidera destinations (i.e., 

to improve product ef f iciency and performance). 

(vii) Improve natural treatment systems through pilot facilities to def ine the best procedures when facing 

seasonal interruptions and determine maximum load capacity. 

TS2 – Risk and Safety in Built and Natural Environments 

(i) Risk assessment of  natural and man-made hazards to support decision-making on allocating 

resources for safety improvement works. 

(ii) Engineering expertise for improving the safety of  people and the environment, namely the 

development of  solutions and techniques for improving construction robustness and resilience, as 

well as for structural protection, strengthening, and rehabilitation. 

(iii) Prevention, preparedness, and management of  risk considering natural hazards and climate change 

scenarios, concerning non-structural measures related to management, elaboration of  risk prevention, 

preparedness plans, and operational and management procedures. 

TS3 – Rehabilitation of Built and Natural Environments 

(i) Enhancement of  the spatial functionality, energy ef f iciency , and structural performance of  civil 

inf rastructures, including improving seismic and f ire resistance. 

(ii) Study of  deterioration processes and development of  advanced inspection and monitoring techniques 

to enhance the durability and safety of  civil inf rastructures. 

(iii) Development of urban management models to establish financing systems of urban rehabilitation and 

public investments and f lexibility and ef f iciency of  the existing transport network inf rastructure and 

management. 

(iv) Rehabilitation of  natural and transformed water bodies, namely rivers, lakes, reservoirs , and aquifers, 

and improvement of  the f lexibility and ef f iciency of the existing water inf rastructure and management 

systems, mainly concerning water supply and wastewater services. 

TS4 – Response to Natural and Societal Changes 

(i) Understanding the complexity of  natural and societal changes regarding adaptation and resilience, 

competition and mitigation, path dependence, emergence, self -organization, and metabolic 

mechanisms. 

(ii) Improving governance, seeking better integration of  policies, new f lexible planning , and management 

tools, searching for new methods, tools, and devices for ef f iciency, economy, and equity concerning 

energy, resources, and the materials used. 

(iii) Enhancing the tools to respond adaptively to natural and societal changes  concerning information and 

communication technologies, computation, and network systems provides the platform for designing 

more intelligent and interconnected tools and smarter buildings, inf rastructures , and services. 
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The principal areas of  work selected in each Thematic Strand ref lect the number of  research groups 

involved in core and complementary topics, as shown in Table 8. This information is complemented in the 

next section with data on existing and expected forms of  cooperation at the group level. 

Table 8 | Groups participating in Thematic Strands 

Thematic strand RG1 RG2 RG3 RG4 RG5 RG6 

TS1 - Product Development      

TS2 - Risk and Safety      

TS3 - Rehabilitation      

TS4 - Response to Changes       

 

2.5 Activity of research groups 

The following describes, for each Research Group (RG), its principal research areas and relative topics 

addressed in 2023, as def ined by their coordinators. A description of  the main achievements of  each RG 

can be consulted in Annex C. 

 

RG1 | Hydraulics 

12 PhD members | 6 PhD collaborators | 26 non-PhD collaborators 

The activity of  RG1 was organized into the following major topics: 

a) Pressurized water systems. Numerical and experimental analysis of  hydraulic transients in 

pressurized pipes (RS); Condition assessment of  water and wastewater assets (RS); Water 

mixing and renewal processes in water storage tanks (RS); Water-use and energy ef f iciency in 

urban water systems (RS); Energy recovery in water services and the use of  pumps as turbines 

(PD). Digital twin in water distribution networks. New tools, technologies , and algorithms using 

the Internet of  Things, artif icial intelligence, and machine learning for the digital transition in the 

water sector. 

b) Hydropower solutions based on new energy converter devices, hybrid energy schemes , and 

pumped-storage hydropower for the energy transition, allowing the integration of  other renewable 

sources (i.e., wind and solar PV).  

c) Fluvial hydraulic structures. Development of  mitigation strategies and pre-cast shelters for f ish 

downstream of  powerhouses with the hydropeaking operation (RS); Numerical and experimental 

modeling of  dif ferent f lood release and related hydraulic structures (RS; RNBE); Study of  the 

hydraulics of  PKW weirs combined with spillways (RS, RNBE); Study of  the pressure f ield and 

slab stability in a plunge pool lined with concrete slabs (RS). Sluice gate hydraulic performance 

improvements, Pumped storage hydropower, Investigation of  hydraulic properties of  vertical drop 
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d) River restoration and management. Monitoring tools, based on physically based computational 

models, for water and sediment quality in rivers and estuaries (RNBE); Risk management in the 

valleys downstream of  dams (RS; RNSC); Environmental f lows determination procedures and 

hydropower station operation rules to reduce ecological risk downstream of  dams (RS, RNBE); 

River restoration and development of  f ish passes for low height river obstacles to improve 

ecological connection along regulated rivers (PD; RNBE; RNSC). 

e) Environmental f luid mechanics. Laboratory investigation of  rough-wall open-channel turbulence 

(RNBE); CFD simulation of  solid-f luid interactions in turbulent f lows (RNBE); Laboratory 

investigation and mathematical simulation of  transport of  dissolved substances (RS, RNBE); Heat 

and mass transport in wetlands (RNBE). 

f ) Sediment transport and river morphodynamics: Hydrodynamics of  river diversions in equilibrium 

(RS; RNBE). Desilting ef f iciency of vane f ields in channel bifurcations. Local scour at transversally 

inclined sand bed channels. Application to long -term channel morphology evolution, dam-

breaching, dam-break f lows, and overland tsunami propagation (RS); Mathematical simulation 

(Eulerian and Lagrangian) of  transport processes (RS). Application to long-term channel 

morphology evolution, dam-breaching, dam-break f lows, and overland tsunami propagation (RS); 

Application of  machine learning in stage-discharge prediction. 

g) Coastal morphodynamics and coastal and port structures . Assessment of  the vulnerability to 

f looding of  the built environments on low-lying areas of  estuaries due to extreme ocean storm 

surge events and climate action (RNBE; RNSC); Modular port facilities in rivers for bulk cargo; 

(RNBE); Morphological modeling of  beach morphology in the presence of  coastal structures. 

(RS); Tidal energy in estuaries; (RNBE). 

 

RG2 | Environment and Water Resources 

15 PhD members | 2 PhD collaborators | 31 non-PhD collaborators 

The activity of  RG2 was focused on the following topics:  

a) Hydrology and water resources, including trend detection in hydrologic time series and modeling; 

drought analysis and f lood analysis, including joint probability cumulative distribution functions, 

empirical copulas, and non-stationary models; development of  rainfall-runof f  models; machine 

learning techniques applied to hydrologic modeling, including artif icial neuronal network; 

development of  daily runof f  modeling in very large watersheds based on satellite data; 

development of  regionalized impact scenarios for the water sector and climate change impact 

assessments; and risk assessment study on f lash f loods and debris.  

b) Water services, covering water supply, sanitation, urban stormwater, and water pollution control. 

The following themes were included: 1D-2D dynamic simulation of  the hydraulics and 

environmental performance of  wastewater/stormwater systems; urban resilience evaluation and 

management in the water sector; hydraulic and environmental performance of  nature-based  
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solutions (e.g., green roofs); non-sewer sanitation and fecal sludge management; biosolids 

treatment and reuse; research on constructed wetlands as wastewater treatment systems.  

c) Environmental issues, including the themes of  assessment and analysis of  climate change 

impacts on natural and man-made water resource systems, sustainable governance, and the 

environmental management applied to sustainable construction.  

d) Hydrogeology and groundwater services, including groundwater pollution and risk assessment; 

groundwater and ecosystems; aquifer recharge and discharge; water and climate change; 

decision support systems for water catchment management and development of  ef f ective 

methods for risk-based environmental decision-making. 

 

RG3 | Systems and Management 

9 PhD members | 1PhD collaborators | 34 non-PhD collaborators 

RG3 had relevant results in specif ic topics such as:  

a) Regulatory and contracting policies, pricing , and performance assessment, including Ef f iciency 

and productivity of  public services and inf rastructure; Regulatory governance and substance; 

Tarif fs and pricing of  public utilities and transportation; Economics of  water and waste services; 

Governance models in local government. 

b) Decision-making and systems design, operations and management, and project management, 

including Decision aiding and MCDA methods; Logistics and supply chain management; Systems 

modeling and optimization; Procurement models of  PPPs; Inf rastructure contract management; 

Risk assessment and management. 

c) Information modeling and technologies, including Ground deformation measure with advanced 

SAR interferometric methods; 3D city information models and their application; Spatial analysis 

problems; Building information modeling and systems interoperability; Construction innovation 

and information management; E-business and e-procurement in construction. 

 

RG4 | Transportation Systems 

11 PhD members | 0 PhD collaborators | 28 non-PhD collaborators 

RG4 research focused on the following three main topics:  

a) Road, Airport, and Rail Inf rastructure Systems, including methodologies and models to predict 

degradation and improve maintenance, renewal, and investment decisions within the dif ferent 

transport inf rastructure systems and across them (i.e., integrated asset management) and 

Retrof itting transport systems: changing and adapting “old to like-new” transport systems to meet 

new performance standards while extending the existing ones;  

b) Transport Systems Planning and Operations, including urban mobility, and active and shared 

mobility, as vehicle-sharing systems, the modeling and testing of  demand response 
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transportation, multi-modal systems, bike-sharing, and f reight services supported by the 

development of  appropriate ITS tools; 

c) Strategy and Policy in Transport Systems, including new types of  integration of public and private 

transportation modes and services (i.e., among each type and across the types), new types of  

business models for f reight and passengers’ services enhancing more ef f icient intermodality. 

RG5 | Studies on Construction 

58 PhD members | 8 PhD collaborators | 104 non-PhD collaborators 

RG5 developed research projects in the following domains:  

a) Innovative applications of  materials such as GFRP and CFRP: breakthroughs in concrete and 

mortars technology were experimentally validated; mortars and concrete formulations with 

nanomaterials were performed; studies on the energy ef f iciency of  dif ferent materials, b uilding 

components and construction systems such as active and glazing facades, shading devices and 

green roofs and walls were conducted; risk-informed quality, safety, and environmental 

management in construction related research was included in various national and international 

actions, including normative work; 

b) New theories on sustainability and construction: the use of  traditional techniques and materials 

(earth, wood, stone, brick), implementation of  selective demolition and recycling maximization 

(i.e., recycled aggregates in concrete and mortars production), and strategies of  passive design 

and acclimatization; 

c) Life-cycle management systems (i.e., inspection, diagnosis, maintenance, and rehabilitation); 

conservation of  historical building heritage (i.e., within various European research projects); other 

projects included sensors in structures, technological innovation, and assessment of  complex 

structures; 

d) Seismic rehabilitation of  masonry buildings; experimental and numerical analysis of  timber-

f ramed masonry walls subjected to monotonic and cyclic loading; reinforcement of  timber-f ramed 

masonry walls with elastoplastic dampers, reinforced render, or steel plates. Experimental and 

numerical analysis of  ordinary masonry walls subjected to in-plane and out-of -plane loading. 

Seismic reinforcement of  ordinary masonry walls with carbon f iber reinforced render or transverse 

hinge connectors. 

 

RG6 | Structures and Geotechnics 

34 PhD members | 13 PhD collaborators | 59 non-PhD collaborators 

The research activity of  RG6 for 2023 was planned to focus on six major research areas: 

a) Mechanics, Modelling, and Analysis of  Structures. Dynamic instabilities and algorithms for the 

numerical analysis of  the mechanical behavior of  non-smooth structures with f rictional or 

elastoplastic components; Modelling of  moving loads on beams on nonlinear foundations.  
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b) Earthquake Engineering and Seismology. History of  construction and structural behavior and 

construction techniques of  traditional masonry tile vaults; Assessment of  existing structures (e.g., 

dynamic characterization, seismic vulnerability, and seismic risk assessment); Update and 

improve a model for quick evaluation of  the potential seismic performance of  masonry and 

reinforced concrete buildings based on its application to existing buildings; Structural rehabilitation 

(e.g., seismic strengthening techniques, passive protection); Development of  tools to improve 

preparedness and community resilience, aiming to reduce the seismic risk through non-structural 

elements (i.e., Dissemination of  a Practical Guide, a Short Guide for Students, a Portfolio of 

Solution and an Earthquake Awareness Campaign “Move, Protect and Secure” - the campaign is 

composed by a main short length f ilm, accompanied by four teaser-spots); Seismic design of new 

masonry constructions. 

c) Structural Concrete. Advanced cementitious materials; (e.g., High-performance ordinary and 

prestress reinforcement; Enhanced durability; Sustainable and eco -ef f icient solutions; Modelling 

and design models (e.g., stress-f ields models, FEM-based sof tware with strongly embedded 

discontinuities, concrete reinforced with embedded f ibers); Assessment of  existing structures 

(e.g., reliability, structural robustness, monitoring, seismic vulnerability); Structural rehabilitation 

(e.g., repairing and strengthening techniques, seismic strengthening, passive protection); 

Prefabrication and innovation. 

d) Steel and Composite Structures. GBT formulations to perform buckling, post -buckling, and 

vibration analyses of  isolated members and structural systems (e.g., continuous beams or simple 

f rames) prone to local, distortional, and global deformations; In-depth investigations on the non-

linear behavior, ultimate strength, and design of  cold -formed steel open-section and tubular 

members experiencing coupling phenomena involving local and/or distortional buckling; Novel 

rational approaches for the design of  cold -formed and hot-rolled steel angle columns; 

Development and implementation of  (iv1) a displacement-based f inite element for the linear 

analysis of  curved members (circular axis), (iv2) a f inite element formulation for the bifurcation 

analysis of  composite steel-concrete beams; In-depth investigations on steel sub-assemblages 

with bolted and welded dissipative fuses; Proposal of  design rules for composite structural 

members and parts; Applications to steel and composite bridges.  

e) Bridge Design. Buckling resistance of  steel plated girders considering M-V interaction with high 

compression forces; Curved steel plates on bridge deck beams: Post buckling behavior and 

ultimate strength; The use of  high strength steels in bridge deck; Fat igue assessment of  steel 

bridge decks; Design of  plate girder transverse stif feners; Higher order beam theory ( i.e., 

developments and applications to steel structures and bridges analysis); Analysis of  the distortion 

ef fect on the dynamic behavior of  high-speed railway bridges; Analysis of  substructures of  

of fshore wind turbines. 

f ) Geotechnics. Dynamic characterization of  soils f rom small to large strains, including liquefaction; 

Studies on the elastic response measured in resonant column and using bender elements; 

Characterization of  the chemo-hydro-mechanical behavior of  clayey and treated soils considering 
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their structure and degree of  saturation; Characterization of  soils treated with lime and cement 

and bacteria; Numerical analysis of  geotechnical structures involving strong soil structure 

interaction (e.g., tunnels, retaining structures, piles, and thermoactive structures); Studies on soils 

decontamination techniques (e.g., electro-osmosis). Studies on gas migration in soils.  
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3. MAIN ACHIEVEMENTS 

3.1 Doctoral programs 

Besides 6 Master courses promoted by IST, CERIS researchers are presently engaged in PhD courses 

leading to 8 Doctoral degrees. Students and their supervisors can select structured, thematic PhD 

programs or a combination of  PhD-level subjects of fered by IST, other UL schools, or other universities 

under protocolled agreements. 

The doctoral degrees and the structured PhD programs CERIS are engaged with are listed in Table 9, 

which includes information on coordination. One PhD program is of fered under international protocols. 

One PhD program is IST-interdepartmental, and schools of  UL jointly promote another. 

Table 9 | Participation in doctoral programs 

Doctoral Degree Observations 

Civil Engineering (Eduardo Júlio) (1)  

Climate Change and Sustainable Development 
Policies (J.S. Matos) (1) 

Consortium of 3 universities 
(involving seven schools) 

River Restoration and Management (A. Pinheiro) (1) Involves 4 UL schools 

Transportation Systems (L.P. Santos) (1) Consortium of 3 universities 
(involving three schools) 

(1) Coordinated by CERIS members. 

3.2 Activity indicators 

The main scientif ic outputs of  CERIS in 2023 are presented in Table 10. They include: 

(i) 33 concluded PhD theses and 225 in progress beyond 2023; 

(ii) 85 concluded MSc dissertations; 

(iii) one authored book, three edited books, and 55 book chapters; 

(iv) 443 papers published in journals included in WoS or Scopus databases, plus one papers in 

international and national peer-reviewed journals (i.e., non-WoS, non-Scopus); 

(v) 233 papers published in international conference proceedings;  

(vi) 41 papers published in national conference proceedings. 

 

The list of  PhD theses published in 2023 can be seen in Annex A. The list of  papers published in 2023 

can be seen in Annex B. 
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Table 10 | 2023 activity indicators: theses and publications  

ACTIVITIES RG1 RG2 RG3 RG4 RG5 RG6 CERIS 

MSc Theses concluded in 2023 6 3 15 8 40 22 85 

PhD Theses 
Concluded 3 3 4 5 14 8 33 

To be concluded after 
2023 

18 23 30 29 91 51 225 

Publications 

Papers in peer-
reviewed journals 

International peer-
reviewed journals (WoS 
AND Scopus) 

74 39 38 38 175 96 417 

Peer-reviewed journals 

(non-WOS OR non-
Scopus) 

6 4 3 3 7 6 26 

Peer-reviewed journals 
(non-WOS AND non-
Scopus) 

0 0 0 0 0 1 1 

Papers in 
proceedings 

International 13 30 23 32 108 67 233 

National 8 10 3 1 8 22 41 

Books 

Entire 0 0 0 1 0 1 2 

Chapters 10 2 4 12 72 26 64 

As editor 2 0 0 4 3 2 3 

Reports 
Scientific 0 5 0 0 38 3 38 

Consultancy/others 2 2 4 15 19 14 55 

 

The indicators f requently used to assess national and international visibility are summarized in Table 11, 

namely: 

(i) Editor in Chief  of  WoS or Scopus-indexed journals (4); 

(ii) Associate Editor of  WoS or Scopus-indexed journals (16); 

(iii) Membership of  editorial boards of  WoS or Scopus-indexed journals, including Guest or Issue 

Editor (123); 

(iv) Participation in organizing committees of  international conferences (11); 

(v) Participation in organizing committees of  national conferences (2). 

Other indicators that ref lect the visibility and recognition of  the scientif ic  activity of  CERIS members are: 

(i) 13 keynote lectures at international conferences and 4 invited lectures; 

(ii) 28 international recognition awards. 

While these numbers show that CERIS has an international projection, the number of  Editor-in-Chief and 

Associate Editors in high-impact journals (Q1 and Q2 WoS-indexed journals) remains low. Additionally, no 

refereeing for funding agencies was performed during 2023. These numbers are, therefore, well below 

CERIS potential. The number of  competitive individual grants attributed to CERIS researchers in 2023 is high 

when compared to those that were attributed before and still active.  
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Table 11 | 2023 activity indicators: visibility and recognition of  the research 

ACTIVITIES RG1 RG2 RG3 RG4 RG5 RG6 TOTAL 

Collective 
guidance in 

scientific 
work 

Editor-in-Chief 

WoS/Scopus-

indexed Journals 

1 0 1 1 1 0 4 

Other journals 0 0 0 0 0 0 0 

Associate Editor 

WoS/Scopus-
indexed Journals 

6 0 3 1 9 9 16 

Other journals 0 2 2 0 0 1 4 

Issue Editor/Guest 
editor/Membership 
in Editorial Boards 

WoS/Scopus-
indexed Journals 

15 5 10 19 37 37 123 

Other journals 4 1 1 2 18 14 40 

Membership in 
Scientific 
Committees 

International 1 2 0 3 28 4 38 

National 0 0 0 1 1 1 3 

Drafting of codes, 
Recommendations 

International 0 5 6 2 20 27 60 

National 0 1 5 15 33 21 75 

Organization of scientific events 
International 0 0 0 3 7 1 11 

National 1 0 0 0 0 1 2 

Awards 
International 2 2 2 0 14 8 28 

National 2 1 0 1 4 2 10 

Refereeing for funding agencies 
International 0 0 0 0 0 0 0 

National 0 0 0 0 0 0 0 

Invited lectures 

Keynote lectures 

at international 
conferences 

0 2 0 0 4 7 13 

Other 0 1 0 0 1 2 4 

 

Table 12 summarizes the 2023 initiatives to obtain funding through competitive research and consultancy. 

Table 12 | 2023 activity indicators: research and consultancy contracts  

ACTIVITIES RG1 RG2 RG3 RG4 RG5 RG6 TOTAL 

Competitive 
research 
projects 

International 
research 

grants 

Started in 2023 2 3 2 2 7 2 13 

Active in 2023 1 7 4 4 14 6 25 

National 

research 
grants 

Started in 2023 1 4 1 2 5 8 10 

Active in 2023 3 8 2 7 41 14 53 

Competitive individual 
research grants (PhD, Post-
doc, sabbatical, etc.) 

Started in 2023 2 2 2 1 8 3 18 

Active in 2023 5 2 1 3 19 11 41 

Consultancy projects finalized in 2023 10 11 19 19 18 22 99 

 

Concerning the indicators presented in Table 13 (Other Initiatives), no models, sof tware applications, pilot 

plants and prototypes were developed, while one international and six national patents were registered. 

The number of  outreach and dissemination initiatives is listed in Table 14. 
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Table 13 | 2023 activity indicators: other initiatives  

ACTIVITIES RG1 RG2 RG3 RG4 RG5 RG6 TOTAL 

Models 0 0 0 0 0 0 0 

Software applications 0 0 0 0 0 0 0 

Pilot plants 0 0 0 0 0 0 0 

Prototypes 0 0 0 0 0 0 0 

Patents 
International 0 0 0 0 0 1 1 

National 1 0 0 0 4 1 6 

 

Table 14 | 2023 Dissemination to a broad audience and Outreach 

ACTIVITIES RG1 RG2 RG3 RG4 RG5 RG6 TOTAL 

Other actions (e.g., scientific dissemination to a 
broad audience, social media) 

0 7 0 1 5 7 20 

 

The databases in Tables 10 to 14 will be embedded in CERIS website. 

3.3 Evolution in the Number of Researchers 

The evolution in the number of  Members and PhD researchers are presented in Figure 2, respectively. 

The increase in 2015 ref lects the integration in ICIST of  the academic staf f  of U. Nova de Lisboa and the 

internal reclassif ication of  PhD members and collaborators. The number of  PhD researchers remained  

stable in 2016 and 2017, but in 2017 the increase in the internal numerical criterion for selecting members 

reduced the number of  members who became collaborators. In 2018, there was a slight decrease in both, 

mostly because Architecture and Urban Planning researchers lef t to f ind a new Architecture and Urban 

Planning Research Centre. The number of  Members considerably decreased in 2023, while the number 

of  PhD members and collaborators decreased f rom 228 to 181. 

The evolution of  the number of  researchers - combining Members, PhD collaborators, and non-PhD 

researchers (i.e., PhD students and scholarships) - is presented in Figure 3. The numbers before 2016 

and af ter 2018 are similar, around 350, which indicates some stability. In 2016, 2017, and 2018, a quite 

signif icant increase occurred, which is explained by three main reasons: (i) the fulf ilment of  the last calls 

of  the various FCT-funded doctoral programs, most of  which were led by CERIS; (ii) an increase of  

international PhD students, namely f rom Brazil; (iii) a more exact collection of  the data concerning PhD 

supervision by CERIS researchers, namely of  external students.  

The number decrease observed in 2018 is mostly explained by researchers' departure f rom Architecture 

and Urban Planning. In 2019, there was a sharper decrease in non-PhD collaborators. In 2022, a decrease 

was observed, and then in 2023, the numbers of  PhD and non-PhD collaborators increased f rom 370 in 

2022 to 385. 
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Figure 2 | Evolution of  Members and PhD Collaborators. 

 

Figure 3 | Evolution of  the Members and PhD collaborators and non-PhD collaborators. 
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3.4 Evolution of Research and consultancy funding 

The aspects of  the national economic scenario that are relevant in the present context are the following: 

(i) Austerity policies started to be implemented in 2010-2011 and induced an economic recession in 

2013-2014, followed by a weak recovery af ter 2015; 

(ii) Public investment in RD&I, which had peaked in 2009, steadily decreased af terward; 

(iii) Local and regional authorities and public agencies also suf fered budget cuts in the same period; 

(iv) From 2007-2008 onwards, the largest contractors in the Civil Engineering sector invested in the 

internationalization of  their activity as the national inf rastructure approached completion; 

(v) The economic crisis virtually paralyzed the Construction sector throughout this period , with a 

recent recovery based on the rehabilitation sector. 

Figure 4 shows the evolution of  total funding between 2013 and 2023. Funding f rom contracted research 

attained a local minimum in 2013 with 785 k€ worth of  industry contracts due to the economic crisis ( i.e., 

between 2011-2014, Portugal was under the supervision of  FMI and the European Union through the 

Portuguese Adjustment Plan). Between 2014 and 2017, recovery and funding stabilized around an average 

of  1190 k€ (with a slight dip in 2016). The local maxima of  2014 were associated with strong results in the 

last FP7 calls for research projects in 2013 and 2014 and an increase in industry contracts in 2014. These 

results can be seen in Figure 5 and Figure 6. Funding steadily decreased until 2017, mostly inf luenced by 

a reduction in the value of  R&D projects.  

In 2018 there was a recovery of  the R&D funding, inf luenced by the success  of  CERIS researchers in 

funding their research through FCT-funded national projects. Consultancy, however, remained at low 

values compared with pre-2013 standards.  

Consultancy funding decreased again in 2019, falling to an all-time low of  500 k€ in 2019 (Figure 4 and 

Figure 6). Both R&D and consultancy funding grew in 2020. The reduction of  public investment in research 

may still be the root cause of  these low values. Still, the possibility that the market has adapted to the 

crisis by lowering the net value of  the consultancy work provided by CERIS should  be considered. If  this 

is the case, then it is probable that the industry contracts will not return to the values before 2010 in the 

near future. 

In 2023, the high values of  2014 were surpassed. These values are specif ically associated with increased 

funding through R&D (Figure 6). This improved performance is mainly associated with a higher level of  

EU-funded projects, as seven new research projects’ grants started in 2023, and 23 were already active 

in 2023 (Table 12). Considering the overall funding of  EU-funded projects, they have the potential to have 

a high impact on the overall funding of  CERIS. So, the participation in international calls for funding should 

be a continuous ef fort of  CERIS members to keep up the good indicators of  2023.  
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Figure 4 | Total annual CERIS funding (research and consultancy). 

 

 

Figure 5 | R&D annual CERIS funding. 

 

 

Figure 6 | Consultancy annual CERIS funding. 
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While funding f rom R&D contracts steadily decreased between 2013 and 2017, it remained above 1.25 

M€. In 2018, the research funding increased to 2.02 M€ (i.e., the best result since 2009), which was seen 

as the outcome of  the success of  CERIS researchers in the 2017 FCT call for projects in all scientific 

domains. If  that was the case, the increase was related to the initial funds transfer f rom FCT to CERIS 

project managing institutions. However, in 2019, research funding hit an all-time low - of  1.21 M€ (Figure 

5). The cause for this strong reduction is not evident. It may simply express a lag in subsequent payments 

by FCT, in which case a recovery is expected in the next years. This reduction indicates the need to 

secure other types of  funding, namely through EU-funded projects. 

The imbalance between R&D and consultancy funding in 2018 was high: 68% of  the budget was sourced 

through R&D and 32% through consultancy; the latter was about 45% of  the former (Figure 7 and Figure 8), 

as high as in 2013. Yet, the 2019 budget (ca. 1.71 M€) has deepened this trend, with R&D funding about 3.4 

times the consultancy funding. It is worth mentioning that this ratio has been highly variable in the last few 

years — R&D and consultancy funding have converged f rom 2013 to 2017, as the latter increased and the 

former decreased. In 2017 parity was achieved. In 2018, R&D funding increased to about twice consultancy 

funding, a result mostly attributed to the satisfactory performance of CERIS in securing R&D funding. In 2019, 

the imbalance was the largest recorded despite the reduction of R&D funding. This trend was inverted in 2020, 

and the ratio returned to the f igures of  2018. In 2022, the disparity between consultancy and R&D funding 

increased again, as R&D funding is more than three times the funding through consultancy. 

 

 
Figure 7 | Annual funding in research and consultancy  
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Figure 8 | Percentage of  annual funding in research and consultancy. 

 

In 2023, the budget secured through competitive research projects (2.58 M€) was two times that secured 

through consultancy (approximately 1.06 M€). While funding secured through specialized consultancy and 
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research projects signif icantly increased. This phenomenon may be explained by increased funding 
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Figure 9 | Total annual funding per member. 

 

 

Figure 10 | Total annual funding per PhD researcher. 

 

3.5 Evolution of the main activity indicators 

The number (85) of  MSc dissertations concluded in 2023 is lower than the number (130) reached in 2022. 

This can be explained mainly by the reduction of  students in Civil Engineering. The number of  completed 

PhD theses in 2023 (33) is lower than that in 2022 (42), as presented in Figure 11. Amongst those, 28 

0

5

10

15

20

25

30

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

k€
/M

em
b

er
Total Research Consultancy

0

5

10

15

20

25

30

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

k€
 /

 P
h

.D
. 

re
se

a
rc

h
er

Total Research Consultancy



 

 

 

31 

theses were in IST-UL doctoral programs or other institutions related to CERIS. The number of  supervised 

doctoral students whose PhD theses will be concluded af ter 2023 is 214, including 152 registered at IST-

UL, 17 at the University of  Coimbra and 15 at FCT-UNL. The distribution of  PhD students is heterogeneous 

regarding the scientif ic areas and the number of  students per supervisor.  

 

 
Figure 11 | Concluded PhD theses. 

 

The ratio of  concluded theses per PhD researcher (0.18, as seen in Figure 12) is equal to that of  2022, 

while the ratio of  ongoing doctoral theses has increased (f rom 0.95 in 2022 to 1.18 in 2023, considering 

supervised or co-supervised active doctoral theses). 

 

Figure 12 | Concluded PhD theses per PhD researcher. 
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In 2023, the number (233) of  papers published in international conferences decreased when compared 

to 2022 (294 papers in international conferences) and 2019 (306 papers in international conferences, 

before the COVID-19 pandemic). In 2023, the number of  international conference papers per researcher 

with a PhD was 1.29 (the same as in 2022). 

The number of  papers published in international WOS or Scopus-indexed journals slightly increased f rom 

425 in 2022 to 443 in 2023 (see Figure 13). As expected, the number of  papers published in WoS or 

Scopus-indexed journals was larger than those published in proceedings of  international conferences, 

following the trend observed since 2018. 

 

 

Figure 13 | Papers published in international journals (WOS and/or Scopus). 

 

The evolution of  the total number of  papers published in international WOS or Scopus -indexed presented 

in Figure 13 presents a consistent increase in scientif ic activity from 2013 and a stabilization plateau f rom 

2015 to 2017. From 2018 to 2021 there is an evident increase in all indicators – bulk number of  papers, 

papers per PhD researcher, and papers per member. This may be attributed to the good level of  

completed PhD theses and the incorporation of  highly productive junior researchers in post -doctoral 

positions. In 2022, the bulk number of  published papers lowered and then slightly recovered in 2023, 
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The 2023 increase is more evident in the ratio per PhD researcher, which reached the highest number 
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207
230

265 274 263

311
338

401

480

425
443

0

100

200

300

400

500

600

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023



 

 

 

33 

 

Figure 14 | Papers published in international Q1 or Q2 WoS journals. 

 

  
Figure 15 | Publication in WoS/Scopus journals per member. 

 

 

Figure 16 | Publication in WoS/Scopus journals per PhD researcher. 
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The number of  WoS-indexed Q1 and Q2 papers per researcher with a PhD increased f rom 1.48 to 1.77, 

f rom 2022 to 2023 (Figure 17). The ratio of  papers in WoS/Scopus-indexed journals with lower impact 

factors (Q3 and Q4, and Scopus journals) per researcher with a PhD increased f rom 0.36 to 0.67. The 

2023 ratio is only surpassed by the one in 2018 (Figure 18). 

 

 

Figure 17 | Publication in Q1 or Q2 WOS journals per PhD researcher. 

 

 

Figure 18 | Publication in other (Non-Q1 and non-Q2) WoS or Scopus journals per PhD researcher. 
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Figure 19 | Distribution of  papers published in WOS journals per quartile (Q1 to Q4) of  impact factor. 

 

Figure 20 shows the number of  papers in WoS/Scopus journals per PhD researcher grouped by impact 

factors (Q1 and Q2 compared to other quartiles). In 2023, on average, each researcher published 1.77 

papers in Q1 or Q2 WoS-indexed journals. 

 

 

Figure 20 | Distribution of  papers per PhD researcher published in WoS or Scopus journals considering 

WoS-quartiles Q1 and Q2 and other journals indexed in Scopus or WoS. 
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journals decreased (f rom 150 in 2022 to 124 in 2023), while Q2 WoS-indexed journal 

publications increased (f rom 188 in 2022 to 197 in 2023).  

Outreach and dissemination for a broad audience in 2023 was equal to that of  2022. Still, the numbers 

remain lower than those of  2019 by 26%. Carrying out dissemination and outreach is becoming imperative 

to promote CERIS visibility and expand the opportunities to apply CERIS members’ expertise. These 

initiatives are expected to positively impact the capacity of  CERIS researchers to form f ruitfu l partnerships 

and to attract high-quality PhD students. The number of  Editors in Chief  and Associate Editors in high-

-impact journals (Q1 and Q2 WOS-indexed journals) and the number of  keynote lectures in international 

conferences are believed to be below CERIS potential. 

Finally, for the indicators classif ied as other initiatives, in 2023: a) models are typically laboratory test-rigs; 

there was no model developed in 2023, as in 2022; b) the sof tware applications listed are limited to those 

accessible on the internet for public use; no sof tware applications were made available for public use in 

2023; c) in general terms, researchers f irst register national patents before submitting to international 

registration; in 2023, 1 international patent and 6 national patents were registered. Five more national 

patents were registered in 2023 when compared to 2022. 

3.6 Research group results 

The contribution of  the research groups to the activity indicators presented above is presented in Annex C.  
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4. FUTURE RESEARCH 

The CERIS activities planned for 2024 are a natural follow-up of  the research carried out in 2023, as 

summarized in Section 2.4. As submitted by the coordinators of  the research groups, the proposed activity  

will benef it f rom the internal program to promote cooperation in research, as f ramed by the thematic 

strands and the work areas presented in Sections 2.2 and 2.3. 

RG1 | Hydraulics 

The RG activities for 2024 will be organized according to major research topics as follows:  

Pressurized water systems 

- Numerical and experimental analysis of  hydraulic transients in pressurized pipe systems (RS).  

- Energy recovery in water services systems, using pumps as turbines, and developing new low-

cost energy-harvesting technologies (e.g. propellers, centrifugal micro -turbine, water wheels) 

(PD), towards the digital and energy transition in the water sector.  

- Anomalous events (e.g., bursts) detection, location, and quantif ication in water supply systems 

using machine learning techniques (RS). 

- Modeling rapid pipe f illing events in intermittent water supply systems (RS).  

- Analysis and improvement of  the resilience of  drinking water systems for demand increase and 

pipe failure (RS). 

- Multicriteria analysis for scheduling rehabilitation interventions in water distribution networks (RS).  

- New energy converters, hybrid pumped hydropower, and energy storage solutions in renewables 

integration (RS). 

Fluvial hydraulic structures 

- Development of  mitigation strategies and pre-cast shelters for f ish downstream of  powerhouses 

with a hydropeaking operation (RS). 

- Numerical and experimental modeling of  f lood releases and related hydraulic structures (RS; 

RNBE). 

- Study the hydraulics of  PKW weirs combined with spillways (RS, RNBE).  

- Study the pressure f ield and slab stability in a plunge pool lined with concrete slabs (RS).  

River restoration and management 

- Risk management in the valleys downstream of  dams (RS; RNSC).  

- Environmental f low determination procedures and hydropower station operation rules to reduce 

ecological risk downstream of  dams (RS, RNBE). 

- River restoration and development of  f ish passes for low-height river obstacles to improve 

ecological connection along regulated rivers (PD; RNBE; RNSC).  
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Environmental fluid mechanics 

- Laboratory investigation of  rough-wall open-channel turbulence (RNBE). 

- CFD simulation of  solid-f luid interactions in turbulent f lows (RNBE). 

- Laboratory investigation and mathematical simulation of  transport of  dissolved substances (RS, 

RNBE). 

- Heat and mass transport in wetlands (RNBE). 

Sediment transport and river morphodynamics 

- Hydrodynamics of  river diversions in equilibrium (RS; RNBE).  

- Mathematical modeling of  shallow f lows with mobile beds. Application to long -term channel 

morphology evolution, dam-breaching, dam-break f lows, and overland tsunami propagation (RS). 

- Development of  stabilization techniques for river meanders in equilibrium (RNBE).  

Maritime hydraulics, coastal engineering and coastal morphodynamics 

- Characterization of  of fshore wave climate and storm wave events (RS).  

- Morphodynamic modelling and f ield observations of  beaches and tidal inlets hydro -sedimentary 

dynamics, including engineering interventions (RS). 

- Development of  Nature-Based Solutions for Coastal Engineering (RNBE). 

 

RG2 | Environment and Water Resources 

The E&WR will continue focusing on environmental and water resources research activities to develop 

approaches, methodologies, and tools that cut across these areas, improving knowledge and capabilities 

to manage natural and built environments sustainably. 

The research objectives will cover dif ferent cross-cutting issues related to the thematic strands def ined 

for CERIS. The main activities will focus on “Natural and Societal Changes” and “Risk and Safety in 

Natural and Built Environments," with more limited contributions to the other two thematic strands.  

The E&WR will continue concentrating its activities on the following major topics:  

- Hydrology and water resources: characterization and modeling of  hydrologic variables and 

processes, including extreme event analysis, planning and management of  water resources, and 

water policy formulation; 

- Integrated water resources management, including the joint management of  water supply f rom 

surface and groundwater sources, controlling water uses and demand, and managing water 

quality and ecological requirements, specializing in transboundary river basins. 
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- Assessment and analysis of  climate change impacts on natural and man-made systems, with 

special emphasis on water resource systems, including the formulation of  measures and policies 

for promoting adaptation and mitigation; 

- Coastal urban wastewater systems, including  adaptation actions to climate change given sea 

level rise and risks of  saline water inf lows; 

- Non-sewer solutions and fecal sludge management options and techniques for in low-income 

countries; 

- Water asset management, performance indicators, and urban resilience related to urban 

water/wastewater/stormwater systems; 

- Integrated sustainable wastewater solutions, including the hydraulic and environmental 

performance of  nature-based solutions for mitigation and adaptation to climate change, such as 

constructed wetlands, green roofs, and detention ponds; 

- Environmentally sustainable assessment (LiderA system) and management of  built 

environments; 

- Approaches to the transition to the carbon-neutral and circular economy, including sustainable 

buildings, inf rastructures, and urban areas with a focus on water, energy, and materials cycles, 

with special emphasis on life-cycle f ramework; 

- Implement monitoring, aquifer and geophysical testing and groundwater quality assessment to 

identify groundwater pollution sources (saline intrusion, agriculture, industry, mining), to quantify 

surface-groundwater exchange and to delineate groundwater-dependent ecosystems accurately; 

- Employ advanced numerical and stochastic groundwater modeling techniques along with 

decision support systems (DSS) to improve groundwater management practices;  

- Implement nature-based solutions and climate change mitigation measures to enhance 

groundwater quality and quantity, to minimize groundwater contamination and strengthen 

integrated water management approaches ef fectively;  

- Utilize cutting-edge technology such as satellite-based remote sensors and drone-based sensors 

to enhance monitoring capabilities, including land use evaluation, soil moisture assessment, water 

availability analysis, and identif ication of  aquifer recharge and discharge zones. Additionally, 

leverage satellite-based sensors, radar data, and meteorological reanalysis to monitor climate 

variables comprehensively; 

- Investigate the importance of  groundwater resources for ensuring water and food security in arid 

and semi-arid regions facing water scarcity. 
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RG3 | Systems and Management 

In the future, the group will strategically incorporate other areas of  the development which are the 

following: 

1. Digital Built Environment and Twin Transition 

2. Digital Twin and Asset Management 

3. Decision support systems, Project management and Contracts  

Digital Built Environment and Twin Transition 

Our research group has made groundbreaking strides in the f ield of  the digital built environment. One of  

our signif icant achievements is the innovative use of  BIM, particularly for heritage management. We have 

tailored scan-to-BIM workf lows at UNESCO World Heritage sites in Sintra, which have pioneered the 

integration of  seismic assessment with BIM. We have also optimised emergency response routes and 

developed advanced sensor data integration, which has signif icantly enhanced heritage protection and 

facility management. 

Using other information technologies, such as GIS, we conducted GIS-based data processing in various 

applications, including optimising crop distribution in Portugal in collaboration with the National Institute of  

Agricultural and Veterinary Research (INIAV). We have also mapped and monitored urban green roofs to 

assess their biodiversity potential and incorporated future global climate scenarios in risk evaluation for 

several natural hazards in Portugal.  

Complementarily, our research group coordinated several projects that revolutionised the construction 

industry through digital transformation. Under the REV@Construction project, we have developed several 

digital tools for construction, inf luencing signif icant updates to standards and laws and promoting 

interoperability. Focusing on the Twin Transition, several initiatives have been conducted, such as the 

Circular ECO BIM project, which allowed the development of  tools that can evaluate circularity and 

sustainability. One of  these is the SmartLCA tool, which is a BIM-based LCA digital tool that has been 

developed and is now being deployed within the industry.  

 

Digital Twin and Asset Management 

Understanding the importance of  asset management for the built environment, the group conducted 

several works on this topic. Notably, it f irmly pushed the standardisation ecosystem around this matter, 

coordinating the respective standardisation technical committee. Specialising in asset management, our 

research group has also embraced the challenges of  integrating Digital Twin (DT), especially within the 

demanding context of  complex inf rastructures. We have made signif icant strides in advancing asset 

management through the deployment of  DTs, which serve as dynamic, real-time replicas of  physical 

assets. This transformative approach facilitates data-driven management across the asset's lifecycle, 
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enhancing operational ef f iciency and decision-making. Central to our ef forts was the DT4Health project, 

which has established a comprehensive f ramework for DT application in hospital settings.  

 

Decision support systems, Project management and Contracts 

The group is particularly concerned about simulation, optimisation, and performance analysis. Consistent 

research has been conducted on these topics, having in mind the implementation of  more ef f icient 

processes and ef fective decision support systems. Relevant contributions have also been made to Project 

Management by studying the causes of  delays in construction projects in Portugal and by developing a 

methodology that allows def ining and substantiating mitigation measures based on the opinion of  

professionals. Concerning other operations challenges, the group conducted several studies on strategic 

production areas such as Modular Construction, Lean Construction and Reverse Logistics. Finally, a 

portfolio model was developed for strategic purchasing management in construction. 

 

Furthermore, closer coordination with the CERIS strategy and the general orientations stemming f rom its 

thematic strands will be promoted. The horizontal character of  the S&M group skills and competencies 

creates opportunities for synergetic cooperation and interactions with other CERIS research groups and 

to make relevant contributions closely linked to the thematic strands' objectives.  

 

RG4 | Transportation Systems 

The RG4 for 2024 will pursue the objectives described in section II.1 using the means and the routes 

of fered by EU (Horizon Europe) and national (Portugal 2030 and FCT) f inanced research projects, by the 

research involved in each on going Ph.D. works integ rated on the doctoral program in Transportation 

Systems, by the innovation, the technology and the development transfer to society and industry, by 

supporting the professional training programs set with several stakeholders on the transportation and 

inf rastructure systems, and by the improvement of  the results achieved within the international networks 

already established and the ones to enhance if  the opportunity comes.  

 

RG5 | Studies on Construction 

The RG activities in 2024 will be a natural follow-up of  the research carried out in 2023. These activities 

will cover research objectives that include dif ferent cross-cutting issues with branches in the four thematic 

strands: Product development in Civil Engineering industries (PD); Risk and safety in natural and built 

environments (RS); Rehabilitation of  natural and built environments (RNBE); Response to natural and 

societal changes (RNSC). 

The RG activities for 2024 will be organized according to major research topics.  The general objectives 

of  the group for 2024 are: 
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- To develop research projects in Construction Materials, Technology, and Management 

Innovation; Sustainable Construction; Monitoring, Rehabilitation, and Conservation of  the Built 

Heritage. An ef fort will be made to concentrate on increasingly less wide and  more specif ic f ields 

to produce relevant results in national and international forums (measured in a signif icant increase 

in the number and impact factor of  papers in peer-reviewed international journals, the supervision 

of  Ph.D. Theses and the approval o f  national and international research grants): advanced 

materials and technologies also focusing on nanomaterials - establish international cooperation 

and be a national leader in the f ield of  composites (GFRP and CFRP); concrete and mortars 

technology - proceed with Ph.D.  and MSc studies under way (in strong collaboration with LNEC) 

and improve the Mortars Section of  the Construction Laboratory; risk informed quality, safety and 

environmental management in construction - increase the already large international cooperation 

via technical committees and international conferences; sustainability and deconstruction 

strategies and technology - proceed with Ph.D. and MSc studies under way and be a national and 

international reference in the f ield of  recycled aggregates for concrete and mortars production; 

building physics and passive design - continue the very good results in the near past and expand 

its potential through studies on energy ef f iciency and acoustics of  innovative materials, 

components and construction systems; building acclimatization and mechanical systems - 

continue collaboration with the Mechanics and Physics Departments of  IST Department of  IST,  

strategically important in terms of  sustainable construction in terms of  energy -saving; inspection, 

diagnosis, maintenance and rehabilitation systems - proceed with Ph.D. and MSc studies under 

way and be a national and international reference in the f ield of  inspection and diagnosis systems; 

conservation of  historical building heritage - continue and strengthen national and international 

cooperation projects, namely within the Construction Technological Portuguese Platform (PTPC);  

- To continue participating in national and international committees, participating/organizing 

national and international conferences, teaching in Graduation and Post -Graduation courses in 

the f ield of  construction (namely in the FCT Doctoral Program Eco Construction and 

Rehabilitation, launched in 2014), and participating in academic events and performing 

consultancy work. 

RG6 | Structures and Geotechnics 

In 2024, it is planned that the members of  the RG6 continue working on the most relevant research topics 

of  the area, according to reference international organizations and current priorities of  the country.  

A renewed ef fort to promote deeper and more ef fective collaboration between RG members and between 

these and internationally renowned researchers will be made to deliver relevant contributions to the sector 

and increase participation in research projects f unded by the European Union. The main general purpose 

is to improve the construction sector's competitiveness, reduce risk and improve the safety of  

inf rastructures, supporting the development of  economical and eco -ef f icient materials and products and 

new technologies to design, build and maintain high-quality and long-lasting structures. This embraces 

the development of  (i) sustainable materials and products, (ii) innovative construction methods, 
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addressing, particularly prefabrication, as well as rehabilitation, (iii) advanced computational tools for 

structural and geotechnical analysis, (iv) contributions to standards and design guidelines for both new 

and existing structures, including their foundations, (v) novel health monitoring and life-cycle assessment 

tools for structural and geotechnics uses, and (vi) steel industrial research and innovation in line with the 

European Green Deal. 

Other more general objectives are the increase of  the group internationalization and the links to industry, 

namely through: 

- improvement of  the competitive funding capacity in international and national research 

projects calls 

- participation in national and international standardization committees,  

- organization of  academic national and international events,  

- participation in national and international Graduation and Post-Graduation courses (namely 

ERASMUS and FCT Doctoral Programs) in the f ield of  Structures and Geotechnics,  

- expert consultancy work to partially fund research and provide practical applications to the 

results of  research, 

- cooperation with design of f ices and private companies,  

- partnership with the industry for the optimization of  resources and industrial ef f iciency 

upgrading. 
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5.  CLOSURE 

In 2023, CERIS counted on the expertise of  181 PhD and 204 non-PhD researchers, having the prof ile 

and critical mass needed to sustain a leading national position and  attain a strong international presence 

in the sector. The number of  CERIS Members increased in 2023, related to the new two hubs in CERIS 

and to the increment of  members due to their past productivity. 

FCT classif ies CERIS as the only ‘large research unit’ in Civil Engineering. In day-to-day operations, one 

set of  difficulties relates to inherited weaknesses in technical staf f  regarding the operation of  laboratories 

and, especially, the creation of  an administrative structure competent in the management of  Science and 

Technology. The merging of  the centres at CERIS's origin aimed at an improved use of  human resources; 

however, the current f reeze on recruiting technical staf f  is still an obstacle, and CERIS should use the 

existing resources to solve the dif f iculties foreseen. 

The discussion that led to the creation of  CERIS was focused on the dual challenge of  respecting the 

identity of  the founding centres while actively promoting internal cooperation in a new unit rich in synergies 

in the principal areas of  the Built and Natural Environment. The f irst seven years of  operation have shown 

that loss of  identity is not an issue and conf irmed that the core challenge of  the merge was the progressive 

realignment of  the activity of  the research groups in the f ramework of  the main work  areas of  the common 

thematic strands. It should not be expected that groups with long-established areas of  operation would 

immediately readjust and start new forms of  cooperation. However, the f irst signs of  group cooperation 

result f rom sustained proactive internal initiatives (seed projects, etc.). 

The number of  Q1 and Q2 WoS-indexed journal papers in 2023 was lower than that in 2022. However,  

the ratios of  Q1 and Q2 WoS-indexed journal papers per researcher and per member have increased. 

Still, considering the quartile of  journals to be a benchmark for quality  of  the published papers, it has 

decreased, since papers published in Q1 and Q2 WoS-indexed journals represent 72% of  all papers 

published in WoS or Scopus indexed journals. International recognition remained at the same level in 

2023, with many Editor in Chief  and Associate Editor roles. However, there is still a way to go to materialize 

that recognition into stable cooperation leading to international projects. 

Regarding funding, 2023 results show an economic recovery, both in R&D and consultancy activities of  

CERIS members. Both national and international research funding has signif icantly increased since 2019,  

considering that 2023 funding is more than double the 2019 funding. Still, there are some dif f iculties in 

securing funding, namely related to the discouraging conditions that the universities in the Lisbon area 

must face when applying to Portugal 2030 calls. Nevertheless, funding through competitive research 

projects increased, which may be explained by the increased dynamics  of  researchers applying to such 

calls, also associated with the creation of  the CERIS hubs in 2022. 

Based on the high level of  activities of  CERIS in the 2013-23 period and the positive mark (Excellent) in 

the 2017 FCT evaluation, CERIS expects to maintain the leading position in the Civil Engineering area. 

Such a result would be coherent with all main international scientif ic rankings , where the University of  

Lisbon (in which CERIS is the only research unit in Civil Engineering) ranks f irst in that subject in Portugal.  
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ANNEX A – PHD THESES COMPLETED IN 2023 
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PhD theses completed in 2023 

Student name Supervisor Co-Supervisor #1 Co-Supervisor #2 Title PhD program 

Alessandra Ranesi  Maria Paulina Santos Forte 
de Faria Rodrigues 

M. Rosário Veiga   Eco-efficient plasters for 
increased indoor air quality and 

comfort 

Civil Engineering  

Alissandra Pessoa Almeida Maria Cristina de Oliveira 
Matos Silva 

Vitor Faria e Sousa   Assessing rainwater harvesting 
system performance in university 

buildings: applications in Brazil 
and Portugal 

Civil Engineering  

Ana Cristina Chalaça Gil  Ana Paula Filipe Tomé Maria Raquel Henriques da 
Silva 

Luís Manuel Antunes Veiga Digital Heritage of Architectural 
Heritage: Guidelines for 

documentation through a 
Heritage-BIM library consisting of 
generic heritage objects. The 
Serlian cloisters of Lisbon 

conventual architecture as a case 
study 

Architecture 

Ana Rita Monteiro Rocha 
de Sousa Martins 

Filipe Manuel Mercier 
Vilaça e Moura 

Carlos Miguel Lima de 
Azevedo  

  Peer-to-Peer Autonomous Car-
sharing  

Transportation Systems  

Ana Sofia Santos Ferreira 
Leonardo  

Manuel Guilherme Caras 
Altas Duarte Pinheiro  

Ricardo Filipe Mesquita da 
Silva Mateus 

Jorge Manuel Caliço Lopes 
de Brito  

High-performance sustainable 
solutions for the refurbishment of 
commercial buildings  

Civil Engineering  

André Miguel Pereira 

Castelo  
João Pedro Ramôa Ribeiro 

Correia 
Jorge Manuel Caliço Lopes 

de Brito  
Susana Bravo Cordeiro 

Baptista Cabral da 
Fonseca 

Durability of all-composite civil 

engineering structures – 
development of an inspection and 
diagnosis system 

Civil Engineering  

António Luis Domingues 
Ginja 

José António Raimundo 
Mendes da Silva 

Luísa Trindade Rui Lobo  Towards a Critical Archaeology of 
Architecture 

Art History 

Armando Demaj  Ana Isabel Mera Marques João Paulo Janeiro Gomes 
Ferreira 

António Manuel Candeias 
de Sousa Gago  

Seismic rehabilitation of old 
buildings. Strengthening of load-

bearing brick masonry walls with 
twisted steel bars 

Civil Engineering  

Bernardo Fontenele Garcia Maria do Rosário Maurício 
Ribeiro Macário  

    Usability evaluation of multimodal 
transit maps: preference, 

performance and route planning  

Transportation Systems 

Bruno Aguirre Tessaro  Carlos Manuel Tiago 
Tavares Fernandes  

Laurent-Stainier João Pedro Ramôa Ribeiro 
Correia 

Thermo-mechanical Structural 
Modelling of FRP profiles subject 
to fire 

Computational Engineering 
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Student name Supervisor Co-Supervisor #1 Co-Supervisor #2 Title PhD program 

Bruno Emanuel da Silva 
Ferreira 

Nelson Jorge Gaudêncio 
Carriço  

Dídia Isabel Cameira 
Covas 

  Real-time Pipe Burst Location 
Using Artificial Intelligence 
Techniques 

Civil Engineering  

Diogo Manuel Nunes 
Galhofo  

Nuno Sivestre António Pedro Carones 
Duarte 

  Computational Modelling and 
Simulation of Solar Sail 
Membranes: a Multiscale 

Approach  

Aerospace Engineering  

Filomena Maietta Silvia Meniconi  Bruno Brunone Dídia Isabel Cameira 
Covas 

Transient response of water 
distribution network: numerical 
and laboratory tests 

Int. Doctoral Program in 
Civil and Environmental 
Engineering  

Gabriel Costa Valença Filipe Manuel Mercier 
Vilaça e Moura 

Ana dos Santos Morais de 
Sá 

 Allocating road space dynamically 
over time in complex urban areas  

Transportation Systems  

Hala Ali Abdulrazaq  Manuel de Arriaga Brito 
Correia Guedes 

Maria Alexandra Alegre Jorge Manuel Caliço Lopes 
de Brito  

Sustainable architecture in the 
Middle East: a study on Kurdistan 

region in Iraq  

Architecture 

Inês do Nascimento 
Teotónio  

Carlos Paulo Novais 
Oliveira da Silva Cruz 

Maria Cristina de Oliveira 
Matos Silva 

Nuno Albino Vieira Simões The value of green roofs/façades: 
Incorporating life cycle 
assessment and investors/users’ 

preferences in cost-benefit 
analysis 

Civil Engineering  

Javier Andres Forero 
Valencia 

Claúdio Henrique de 
Almeida Feitosa 

Luís Manuel Faria da 
Rocha Evangelista 

Jorge Manuel Caliço Lopes 
de Brito  

Improvement of concrete 
performance through treatment of 

coarse recycled concrete 
aggregates with acid solutions 
and addition of aluminium 

sulphate 

Civil Engineering  

Joana Miguel Santos 
Ramirão Costa 

Rui Manuel Carvalho 
Viegas 

Filipa Maria Santos 
Ferreira 

  Modelling a wastewater treatment 
plant into a water, energy and 
nutrients factory 

Civil Engineering  

Joana Vaz Baltazar Elsa Cristina Tavares 
Lourenço Alves 

António Heleno Cardoso    Sediment control at lateral water 
intakes through submerged vane-
fields 

Civil Engineering  

João Diogo de Sousa 

Figueira  
Carlos Augusto Santos 

Silva 
Peter John Bourne-Webb   Critical aspects on shallow 

geothermal energy systems: 
development, design and infra-
structure 

Sustainable Energy 

Systems 

João Diogo Fragoso 

Januário  
Carlos Paulo Novais 

Oliveira da Silva Cruz 
Humberto Salazar Amorim 

Varum 
Vitor Faria e Sousa Seismic risk and real estate 

prices: an analysis of revealed 
and stated preferences in Lisbon 
(Portugal) 

Civil Engineering  

Kamar Aljundi Ana Maria Carvalho 
Pinheiro Vieira 

Maria Rafaela Pinheiro 
Cardoso  

José Alberto Marques Lapa Sustainability and optimization 
guidelines of efficient solutions in 

Civil Engineering  
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Student name Supervisor Co-Supervisor #1 Co-Supervisor #2 Title PhD program 

shallow geothermal systems. 
Case study of Aveiro University  

Kathleen Standen  José Paulo Patrício 
Geraldes Monteiro  

Rui Twohig Hugman    Managed Aquifer Recharge – an 
integrated water management 
solution for the Algarve 

Marine, Earth and 
Environmental Sciences  

Luís Filipe Soromenho 
Gomes 

Diogo Filipe da Cunha 
Ferreira 

    Essays about public policies 
evaluation: Design of a 
sociotechnical process and 
projects selection and evaluation  

Transportation Systems  

Mai Wardeh  Rui Domingos Ribeiro da 
Cunha Marques 

    Rebuilding Sustainable 
Communities after Disasters: 
Integrating Sustainable 
Development Goals in Refugee 

Camps in the Middle East 

Territorial Engineering and 
Territorial Planning  

Marcus Omori Yano  Samuel da Silva Elói João Faria Figueiredo    Transfer learning in Structural 
Health Monitoring  

Mechanical Engineering  

Mohammad Reza 

Manshadian  
João António de Abreu e 

Silva 
    Effects of virtual communications 

and social network on travel 
behavior 

Transportation Systems  

Parisa Ahani Amílcar José Martins 
Arantes 

Sandra Maria de Brito 
Monteiro de Melo  

  Toward sustainable urban 
transportation: Developing 

optimization models in urban 
transportation fleet 

Sustainable Energy 
Systems 

Rafael Andrés Sanabria 

Díaz 
Leandro Mouta Trautwein  António Manuel Pinho 

Ramos 
  A framework for the nonlinear 

finite element analysis of 
punching shear in flat slabs  

Civil Engineering  

Rafael Travincas Pinto  Maria Isabel Torres Morais  Inês dos Santos Flores 
Barbosa Colen  

  Analysis of the supports influence 
on applied mortars performance 

Civil Engineering  

Rui Manuel Cordeiro 
Colaço  

João António de Abreu e 
Silva 

   Understanding retail location: a 
longitudinal analysis in the face of 
technological change 

Territorial Engineering  

Sara Maria Santos Soares 

Dias 
António José Barreto 

Tadeu 
Jorge Manuel Caliço Lopes 

de Brito  
João António Soares de 

Almeida 
Design, development and 

validation of construction 
elements made of composite 
wood waste 

Civil Engineering  

Sebastião Ferreira de 

Almeida Santos 
Fátima Ferreiro  Ana Isabel Loupa Ramos Alexandre Bacelar 

Gonçalves 
Polarization and urban 

vulnerability. ‘Peripheries’ of 
planning and public policies in the 
Lisbon Metropolitan Area 

Architecture of 

Contemporary Metropolitan 
Territories 
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Authors Title of paper Journal Vol, Number (Pages) DOI 
Type of 
journal 

Impact 
Factor 
Clar. 

Analytics 
(2023) 

Quartile 
Scopus 

Quartile 
WoS 

Abbaszadeh, H.; 
Norouzi, R.; Sume, 
V.; Kuriqi, A.; 

Daneshfaraz, R.; 
Abraham, J. 

Sill Role Effect on the Flow 
Characteristics (Experimental 
and Regression Model 

Analytical) 

Fluids V. 8, n.º 8 (art. 235) 10.3390/fluids8080235 Non 
WoS; 

Scopus 

  Q3  

Abd-Elaty, I.; Fathy, 
I.; Kuriqi, A.; John, 
A.P.; Straface, S.; 

Ramadan, E.M. 

Impact of Modern Irrigation 
Methods on Groundwater 
Storage and Land Subsidence 

in High-water Stress Regions 

Water Resources 
Management 

V. 37, n.º 4(1827-
1840) 

10.1007/s11269-023-03457-5 WoS 
AND 

Scopus 

  Q1 Q1 

Abd-Elaty, I.; Kuriqi, 
A.; Ganayem, H.M.; 
Ahmed, A.; Saleh, 

O.K.; Garrote, L. 

Assessment of riverbank 
filtration performance for 
climatic change and a growing 

population  

Frontiers in 
Environmental 
Science 

V. 11 (art. 1136313) 10.3389/fenvs.2023.1136313 Non 
WoS; 

Scopus 

  Q1  

Abd-Elaty, I.; Kuriqi, 
A.; Garrote, L. 

Freshwater cooling injection to 
mitigate saltwater intrusion and 
support sustainable 
groundwater management 

Desalination  V. 564 (art. 116776) 10.1016/j.desal.2023.116776 WoS 
AND 

Scopus 

9.9 Q1 Q1 

Abd-Elaty, I.; Kuriqi, 

A.; Pugliese, L.; 
Zelenakova, M.; El 
Shinawi, A. 

Mitigation of urban 

waterlogging from flash floods 
hazards in vulnerable 
watersheds 

Journal of 

Hydrology: Regional 
Studies 

V. 47 (art. 101429) 10.1016/j.ejrh.2023.101429 WoS 

AND 
Scopus 

4.7 Q1 Q1 

Abolghasemi 
Moghaddam, S.; 

Simões, N.; Gameiro 
da Silva, M. 

Review of the experimental 
methods for evaluation of 

windows’ solar heat gain 
coefficient: From standardized 
tests to new possibilities  

Building and 
Environment 

V. 242 (art. 110527) 10.1016/j.buildenv.2023.110527 WoS 
AND 

Scopus 

  Q1 Q1 

Abuchar-Curi, A.M.; 
Coronado-

Hernández, O.E.; 
Useche, J.; 

Improving Pump 
Characteristics through Double 

Curvature Impellers: 

Fluids V. 8, n.º 8 (art. 217) 10.3390/fluids8080217 WoS 
AND 

Scopus 

  Q3  
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Authors Title of paper Journal Vol, Number (Pages) DOI 
Type of 
journal 

Impact 
Factor 
Clar. 

Analytics 
(2023) 

Quartile 
Scopus 

Quartile 
WoS 

Abuchar-Soto, V.J.; 

Palencia-Díaz, A.; 
Paternina-Verona, 
D.A.; Ramos, H.M. 

Experimental Measurements 

and 3D CFD Analysis  

Adnan, R.M.; Dai, 

H.-L.; Kuriqi, A.; Kisi, 
O.; Zounemat-
Kermani, M. 

Improving drought modeling 

based on new heuristic 
machine learning methods  

Ain Shams 

Engineering Journal 
V. 14, n.º 10 (art. 

102168) 
10.1016/j.asej.2023.102168 WoS 

AND 
Scopus 

6.0 Q1 Q1 

Adnan, R.M.; 
Mostafa, R.R.; Dai, 

H.-L.; Heddam, S.; 
Kuriqi, A.; Kisi, O. 

Pan evaporation estimation by 
relevance vector machine 

tuned with new metaheuristic 
algorithms using limited 
climatic data 

Engineering 
Applications of 

Computational Fluid 
Mechanics 

V. 17, n.º 1 (art. 
2192258) 

10.1080/19942060.2023.2192258 WoS 
AND 

Scopus 

6.1 Q1 Q1 

Afonso, G.P.; 
Ferreira, D.C.; 

Figueira, J.R. 

A Network-DEA model to 
evaluate the impact of quality 

and access on hospital 
performance 

Annals of 
Operations 

Research  

  10.1007/s10479-023-05362-x WoS 
AND 

Scopus 

4.8 Q1 Q1 

Aggarwal, R.; Kaur, 
S.; Dar, M.U.D.; 
Kuriqi, A. 

Uncertainties in climate 
change scenarios for 
determining temperature and 

rainfall patterns in regions with 
mixed climate conditions  

Acta Scientiarum 
Polonorum, 
Formatio 

Circumiectus 

V. 22, n.º 1(91-106) 10.15576/ASP.FC/2023.22.1.91 WoS 
AND 

Scopus 

0.4   Q4 

Ahani, P.; Arantes, 
A.; Garmanjani, R.; 

Melo, S. 

Optimizing Vehicle 
Replacement in Sustainable 

Urban Freight Transportation 
Subject to Presence of 
Regulatory Measures 

Sustainability 
(Switzerland) 

V. 15, n.º 16 (art. 
12266) 

10.3390/su151612266 WoS 
AND 

Scopus 

3.9 Q2 Q2 

Ahani, P.; Arantes, 
A.; Melo, S. 

An Optimization Model for 
Structuring a Car-Sharing Fleet 

Considering Traffic Congestion 
Intensity 

Journal of Advanced 
Transportation  

V. 2023 (art. 
9283130) 

10.1155/2023/9283130 WoS 
AND 

Scopus 

  Q2 Q3 
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Authors Title of paper Journal Vol, Number (Pages) DOI 
Type of 
journal 

Impact 
Factor 
Clar. 

Analytics 
(2023) 

Quartile 
Scopus 

Quartile 
WoS 

Alexandre, C.M.; 

Quintella, B.R.; 
Ovidio, M.; Boavida, 
I.; Costa, M.J.; 

Palstra, A.P.; de 
Lima, R.L.P.; de 
Lima, M.I.P.; de 
Lima, J.L.M.P.; 

Almeida, P.R. 

Technologies for the study of 

hydropeaking impacts on fish 
populations: Applications, 
advantages, outcomes, and 

future developments 

River Research and 

Applications 
V. 39, n.º 3(538-553 10.1002/rra.4039 WoS 

AND 
Scopus 

  Q2 Q3 

Alfaiate, J.; Sluys, 
L.J. 

A novel, total-iterative 
approach to model quasi-brittle 
materials 

Engineering 
Fracture Mechanics 

V. 277 (art. 108955) 10.1016/j.engfracmech.2022.108955 WoS 
AND 

Scopus 

  Q1 Q1 

Alfaiate, J.; Sluys, 
L.J.; Costa, A. 

Modelling fracture due to 
corrosion and mechanical 

loading in reinforced concrete 

International Journal 
of Fracture 

V. 243, n.º 2(143-
168) 

10.1007/s10704-023-00733-8 WoS 
AND 

Scopus 

2.5 Q2 Q3 

Ali, M.; Oliveira, 
R.L.G.; Pereira, 
J.M.; Rodrigues, 
J.P.; Lourenço, P.B.; 

Ulrich Marschall, H.; 
Sayet, T.; Gasser, 
A.; Blond, E. 

Experimental characterization 
of the nonlinear 
thermomechanical behaviour 
of refractory masonry with dry 

joints 

Construction and 
Building Materials 

V. 364 (art. 129960) 10.1016/j.conbuildmat.2022.129960 WoS 
AND 

Scopus 

7.4 Q1 Q1 

Almeida, A.P.; 

Liberalesso, T.; 
Silva, C.M.; Sousa, 
V. 

Combining green roofs and 

rainwater harvesting systems 
in university buildings under 
different climate conditions  

Science of the Total 

Environment 
V. 887 (art. 163719) 10.1016/j.scitotenv.2023.163719 WoS 

AND 
Scopus 

  Q1 Q1 

Al-Noaimat, Y.A.; 
Chougan, M.; Albar, 

A.; Skibicki, S.; 
Federowicz, K.; 
Hoffman, M.; Sibera, 
D.; Cendrowski, K.; 

Recycled brick aggregates in 
one-part alkali-activated 

materials: Impact on 3D 
printing performance and 
material properties 

Developments in the 
Built Environment 

V. 16 (art. 100248) 10.1016/j.dibe.2023.100248 WoS 
AND 

Scopus 

  Q1 Q1 
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Authors Title of paper Journal Vol, Number (Pages) DOI 
Type of 
journal 

Impact 
Factor 
Clar. 

Analytics 
(2023) 

Quartile 
Scopus 

Quartile 
WoS 

Techman, M.; 

Pacheco, J.N.; 
Chung, S.-Y.; 
Sikora, P.; Al-

Kheetan, M.; 
Ghaffar, S.H. 

Alp, M.; Batalla, 
R.J.; Bejarano, M.D.; 
Boavida, I.; Capra, 

H.; Carolli, M.; 
Casas-Mulet, R.; 
Costa, M.J.; 
Halleraker, J.H.; 

Hauer, C.; Hayes, 
D.S.; Harby, A.; 
Noack, M.; Palau, 
A.; Schneider, M.; 

Schönfelder, L.; 
Tonolla, D.; Vanzo, 
D.; Venus, T.; 

Vericat, D.; Zolezzi, 
G.; Bruno, M.C. 

Introducing HyPeak: An 
international network on 
hydropeaking research, 

practice, and policy  

River Research and 
Applications 

V. 39, n.º 3(283-291 10.1002/rra.3996 WoS 
AND 

Scopus 

  Q2 Q3 

Alves, S.; Azevedo, 
A.B.; Mendes, L.; 
Silva, K. 

Urban Regeneration, Rent 
Regulation and the Private 
Rental Sector in Portugal: A 

Case Study on Inner-City 
Lisbon’s Social Sustainability  

Land  V. 12, n.º 8 (art. 
1644) 

10.3390/land12081644 WoS 
AND 

Scopus 

  Q2 Q2 

Andrade Santos, R.; 
Flores-Colen, I.; 
Simões, N.; Dinis 

Silvestre, J. 

Auto-responsive technologies 
on opaque facades: Worldwide 
climatic suitability under 

current and future weather 
conditions 

Journal of Building 
Engineering  

V. 63 (art. 105498) 10.1016/j.jobe.2022.105498 WoS 
AND 

Scopus 

6.4 Q1 Q1 
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Authors Title of paper Journal Vol, Number (Pages) DOI 
Type of 
journal 

Impact 
Factor 
Clar. 

Analytics 
(2023) 

Quartile 
Scopus 

Quartile 
WoS 

Antunes, A.; 

Ferreira, B.; 
Marques, N.; 
Carriço, N. 

Hyperparameter Optimization 

of a Convolutional Neural 
Network Model for Pipe Burst 
Location in Water Distribution 

Networks 

Journal of Imaging  V. 9, n.º 3 (art. 68) 10.3390/jimaging9030068 Non 

WoS; 
Scopus 

  Q2  

Antunes, V.; Neves, 
J.; Freire, A.C. 

Could high RAP mixtures be 
multi-recycled? Validation 
through long-term performance 
assessment 

Transportation 
Engineering  

V. 14 (art. 100215) 10.1016/j.treng.2023.100215 Non 
WoS; 

Scopus 

  Q1  

Arantes, A.; Ferreira, 

L.M.D.F. 
Development of delay 

mitigation measures in 
construction projects: a 
combined interpretative 
structural modeling and 

MICMAC analysis approach  

Production Planning 

and Control 
  10.1080/09537287.2022.2163934 WoS 

AND 
Scopus 

  Q1  

Araújo, G.R.; 
Gomes, R.; Ferrão, 
P.; Gomes, M.G. 

Optimizing building retrofit 
through data analytics: A study 
of multi-objective optimization 
and surrogate models derived 

from energy performance 
certificates 

Energy and Built 
Environment 

  10.1016/j.enbenv.2023.07.002 Non 
WoS; 

Scopus 

  Q1  

Araújo, G.R.; 
Gomes, R.; Gomes, 

M.G.; Guedes, M.C.; 
Ferrão, P. 

Surrogate Models for Efficient 
Multi-Objective Optimization of 

Building Performance 

Energies V. 16, n.º 10 (art. 
4030) 

10.3390/en16104030 WoS 
AND 

Scopus 

  Q2 Q3 

Araújo, G.R.; 
Teixeira, H.; Gomes, 
M.G.; Rodrigues, 

A.M. 

Multi-objective optimization of 
thermochromic glazing 
properties to enhance building 

energy performance 

Solar Energy V. 249(446-456) 10.1016/j.solener.2022.11.043 WoS 
AND 

Scopus 

  Q1  
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Authors Title of paper Journal Vol, Number (Pages) DOI 
Type of 
journal 

Impact 
Factor 
Clar. 

Analytics 
(2023) 

Quartile 
Scopus 

Quartile 
WoS 

Arruda, M.R.T. Orthotropic damage model for 

composite structures using the 
3D Tsai-Wu failure criterion  

Mechanics of 

Advanced Materials 
and Structures 

  10.1080/15376494.2023.2277849 WoS 

AND 
Scopus 

  Q2 Q3 

Arruda, M.R.T.; 
Bicelli, A.R.A.; 

Cantor, P.; Assis, 
E.B.; Branco, F. 

Proposal of a fireproof design 
code for dwellings against the 

action of wildland fires  

Resilient Cities and 
Structures 

V. 2, n.º 3(104-119) 10.1016/j.rcns.2023.10.002 Non 
WoS; 

Scopus 

     

Arruda, M.R.T.; 
Cantor, P.; Bicelli, R. 

Thermal Insulation of Hybrid 
GFRP-Lightweight Concrete 
Structures 

CivilEng  V. 4, n.º 2(584-595) 10.3390/civileng4020034 Non 
WoS; 

Scopus 

     

Arruda, M.R.T.; 

Correia, J.R.; 
Ferreira, J.G.; 
Branco, F.A.; Reis, 
N.A. 

Structural Assessment of a 

Water Reservoir Masonry 
Vaulted Roof from the 
Nineteenth Century 

Journal of 

Performance of 
Constructed 
Facilities 

V. 37, n.º 4 (art. 

4023022) 
10.1061/JPCFEV.CFENG-4435 WoS 

AND 
Scopus 

  Q2 Q3 

Arruda, M.R.T.; 

Deividas, M.; 
Vadimas, K. 

State of the art on structural 

reinforced concrete design 
guidelines with non-linear 
analyses 

Mechanics of 

Advanced Materials 
and Structures 
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on the structural behaviour of 
insulating glasses. Vertical 
deflection analyses 

Case Studies in 

Construction 
Materials 

V. 18 (art. e02129) 10.1016/j.cscm.2023.e02129 WoS 

AND 
Scopus 

 Q1 Q1 

Zhao, F.; Hu, J.; Liu, 
T.; Zhou, T.; Ren, Q. 

Study of the Macro and Micro 
Characteristics of and Their 

Relationships in Cemented 
Backfill Based on SEM 

Materials V. 16, n.º 13 (art. 
4772) 

10.3390/ma16134772 WoS 
AND 

Scopus 

3.4 Q2 Q2 
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RESEARCH GROUP 1 - Hydraulics 

RESEARCH GROUP COORDINATOR – António Pinheiro 

 

PART I - RESOURCES 

I.1 Budget 

BUDGET (euros) 

FCT Other Funding 

STRATEGIC 

Funding 
FCT Projects 

Other Research Funding Consultancy 

TOTAL 

National International National International 

12 806,74 76 034,44 5 389,13 199 010,63 100 725,48 0,00 393 966,42 

 

 

I.2 Personnel 

 

PERSONNEL 

Name Category Member 

Collaborator 

with 
PhD 

without PhD 

PhD student Other 

António Heleno Cardoso Full Professor x       

António Alberto do Nascimento 
Pinheiro 

Full Professor x      

António Alexandre Trigo 
Teixeira 

Associate 
Professor 

x       

Dídia Isabel Cameira Covas Full Professor x       

Diogo Mendes 
Assistant 
Professor 

x    

Helena Margarida Machado da 
Silva Ramos 

Full Professor x       

Jorge de Saldanha Gonçalves 
Matos 

Associate 
Professor 

x       

Rui Miguel Lage Ferreira 
Associate 

Professor 
x       

Maria da Graça Reis e Silva de 
Oliveira Neves (CERIS-Nova) 

Associate 
Professor 

 x   
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PERSONNEL 

Name Category Member 

Collaborator 

with 
PhD 

without PhD 

PhD student Other 

Hilda de Pablo 
Assistant 
Professor 

 x   

António Betâmio de Almeida 
Emeritus 
Professor 

 x   

Alban Kuriqi 
Assistant 
Researcher 

 x      

Ana Margarida da Costa 

Ricardo 

Assistant 

Researcher  
x      

Isabel Maria Bento de Matos 
Boavida 

Assistant 
Researcher  

x      

Maria João Ferreira Rodrigues 
Costa 

Assistant 
Researcher  

 x   

Marta Sofia Ferreira Cabral 
Assistant 
Researcher  

 x     

Nuno Miguel da Conceição 

Martins 

Assistant 

Researcher  
x    

Ana Isabel da Rocha e Sá 
Lopes Quaresma 

Assistant 
Researcher 

 x   

Filipe Alexandre da Silva Romão 
 

Assistant 
Researcher 

 x   

Alejandro Baladron Julian PhD Student     x   

António M.A.P.R. Muralha PhD Student   x  

Bruno E. da Silva Ferreira 
(concluded 2023) 

PhD Student     x   

Catarina Isabel Ferreira Simões PhD Student   x  

Dora Patrícia Valente Salgueiro  PhD Student   x  

Filomena Maietta (concluded 
2023)  

PhD Student   x  

Francisco Bernardo PhD Student   x  

James Green PhD Student   x  

Joana Vaz Baltazar (concluded 

2023) 
PhD Student     x   

Joana Raquel J. Carneiro  PhD Student     x  

João Cavaleiro Ferreira PhD Student     x   

João Pedro Gaspar Caetano PhD Student   x  

Leonardo Zandonadi Moura PhD Student     x   

Leila Alizadeh PhD Student   x  

Luís Palma N. Mendes PhD Student     x   

Pedro Manuel Saraiva Cardoso PhD Student   x  
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PERSONNEL 

Name Category Member 

Collaborator 

with 
PhD 

without PhD 

PhD student Other 

Renan S. Leite de Andrade PhD Student   x  

Ricardo Jorge Lourenço Jónatas PhD Student   x  

Solange Valente Mendes PhD Student     x  

Teresa P. A. Alvarez PhD Student     x   

Steven Andrei Restrepo 
Velasquez 

PhD Student     x  

Ana Pauseiro scolarship    x 

Guilherme Macara scolarship    x 

Mariana Azevedo Lopes scolarship    x 

Prajwal Guruprasad scolarship    x 

Tiago Correia scolarship    x 

 

The summary table is shown below. 

Type Permanent  

Non-permanent 

Total 

Contract  Scholarship  

Members 8 4  12 

Collaborators with PhD 2 8  10 

Collaborators without PhD     26 26 

Technical staff 0.5     0.5 

Administrative Staff 1     1 

Others       0 
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PART II - DESCRIPTION 

Leadership 

Professor António Pinheiro has been the Hydraulics Research Group (RG) coordinator since 2014. The 

coordinator is the group representative in regular meetings with the Executive Board (and with other group 

coordinators) and of f icial meetings. The coordinator manages the part of  the FCT fund allocated to the 

research group by the Executive Board. 

 

Description of the Research Group 

The Hydraulics research group develops R&D activities involving about 58 researchers (12 members, 8 

seven permanent staf f , and 10 collaborators, including an IST Emeritus Professor and 21 PhD students). 

Research cuts across several areas like the safety of  hydrosystems, assessment, and enhancement of  

water use and energy ef f iciency in water supply systems, experimental and numerical modeling of  

hydraulic circuits and structures, sediment transport, local scour, hydropower and hybrid energy 

production, ecohydraulics and river rehabilitation and restoration, ocean waves and ocean storm surges, 

and coastal and port structures protection. 

The main research activities have been focused on the following major topics: i) pressurized water 

systems; ii) f luvial hydraulic structures; iii) river restoration and management; iv) environmental f luid 

mechanics; v) sediment transport and river morphodynamics; vi) ocean waves, coastal morphodynamics, 

and port structures. 

The most recently published research shows group skills in experimental and numerical research.  

Recently improved laboratory facilities are expected to foster experimental research programs, which 

usually have a strong numerical modeling component.  

One of  the group members (António Cardoso) is the Programme Director of  the FCT PhD program on 

Environmental Hydraulics and Hydrology (H2Doc), and another one (António Pinheiro) is the IST co -

coordinator of  the FCT PhD program on River Restoration and Management (FLUVIO). This leadership 

of  PhD programs has allowed the group to pursue new research topics.  

The researchers of  this group have interacted with colleagues in other research areas, namely hydrology, 

water resources, ecology, pollution control, and sociology. Internationalization is a strong asset of  the 

group, with several researchers serving as ed itors, associate editors, guest editors, and members of  

editorial boards of  international journals in WoS and Scopus databases.  

Most of  the seven permanent members also have experience collaborating with the industry in hydraulic 

structures design and consultancy services, developing dif ferent contract studies, or producing expert 

reports about special issues concerning existing works or works under construction. 

 

General Objectives 
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The group research objectives include dif ferent cross-cutting issues with branches in the four thematic 

strands of  CERIS. However, the group's main activities are focused on the thematic strands of  Risk and 

Safety in Natural and Built Environments (RS) and Rehabilitation of  Natural and Built Environments 

(RNBE). Nevertheless, some contributions are expected to the other two thematic strands.  

The safety and design of  pressurized pipe systems (RS) and the development of  new energy concepts 

and converters, including pumped storage, hydropower, and water hammer, are crucial for safer and more 

f lexible and reliable solutions to attain the objective of  decarbonization of  energy production in 2050 

(RNBE). The development of  digital water (real-time data to provide recommendations to users) and digital 

twins (combinations of models and real-time data) concepts will be considered to control and assure 

the system's operationality, namely burst detection, energy ef f iciency improvement, and hydro -energy 

recovery on existing inf rastructures.   

The safety of  river structures (RS) is closely connected with studying long -term channel morphology. 

These phenomena are progressively solved with numerical modeling.  Its application to dam-break f lows 

and overland tsunami propagation was considered. Risk management is closely related to these aspects, 

either in the valleys downstream of  dams or to reduce the ecological impacts of the uses of  water, like, for 

instance, hydropower production. 

Climate changes or major alterations in the catchment basins advise developing innovative hydraulic 

structures and circuits. CFD modeling of  hydraulic structures and circuits contributes to a better knowledge 

of  the behavior of  these hydraulic systems and to the development of  measures to reduce accident 

probability (RS). 

Assessing the vulnerability to f looding of  the built environments on low-lying estuaries due to extreme 

ocean storm surges or rising sea levels caused by climate change were also research objectives of  this 

group (RS). 

Concerning RNBE, the ecohydraulics line included improving f ish passes design guidelines, improving 

ecological connectivity along regulated rivers, and providing mitigation strategies and shelters for f ish 

downstream of  powerhouses with the hydropeaking operation (RS) as the improvement of  the river's 

physical and chemical features. In this scope, studying the transport of  sediment, pollutants, and nutrients 

in rivers and estuaries, the elaboration of  guidelines for the rehabilitation of  river conf luences, and the 

development of  stabilization techniques for river meanders were under concern.  

Some of  the mentioned R&D objectives included aspects related to the response to natural and societal  

changes thematic strand. Managing regulated rivers and improving ecological conditions, maintaining  

river and seashore recreational and economic uses, more and more associated with tourism activities, 

are major societal challenges. Additionally, within the same l ine, the social and economic analysis of  small 

dams and weirs removal to improve ecological conditions downstream is a cross -cutting issue that the 

group is still pursuing. 

Group Governance 
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A simple organizational structure was set up to guarantee the coordination of  the members’ actions while 

keeping individual scientif ic f reedom so that each one may continue to promote the initiatives necessary 

to foster the research activity. 

The Directive Board of  CERIS appointed the Group Coordinator (Professor António Pinheiro). The 

Coordinator participated in the meetings promoted by the heads of  the four thematic strands and promoted 

group meetings whenever necessary. When adequate, the meetings are extended to other researchers  

and external collaborators, such as post-docs and PhD students enrolled in research projects conducted 

by group members. 

The Group Coordinator elaborated, with the contributions of  the group members, the annual report and 

activity plan. The Group Coordinator was also responsible for fostering joint initiatives between group 

members and trying to boost the collaboration between groups across the thematic strands, supporting 

cross-cutting R&D projects that the members may be willing to promote.   

 

Facilities 

The experimental research of  RG1 is supported by several facilities assembled at the Laboratory of  

Hydraulics and Environment (LHE). This laboratory is located on the IST campus, is shared with other 

research groups, and is also used for teaching activities. The main facilities installed in the LHE are: 

− Didactic f lume:  It is 5.0 m long, 0.30 m wide, and 0.40 m high, a tilting f lume made f rom acrylic 

and aluminum. It is equipped with several experimental apparatuses for generating dif ferent 

backwater prof iles. 

− Blue f lume: It’s 6.0 m long, 0.395 m wide, and 0.40 m high, a tilting f lume made of  acrylic and 

steel. It includes a recirculating water circuit with a f requency-controlled pump.   

− Multipurpose f ree surface hydraulics f lume: 8 m long, 0.70 m wide, and 0.80 m high horizontal 

f lume, made of  a steel f rame and glass side walls, equipped with f lap gates immediately up and 

downstream the f lume.  This f lume is part of  the bioterium where we perform experiments with 

live animal (f ish) in compliance with national and EU regulation. 

− Wave f lume: This is a 20 m long, 0.70 m wide, and 1.00 m high wave channel equipped with a 

wave generator able to produce regular and irregular waves with f requencies between 0.05 Hz 

and 1.5 Hz, equipped with resistive probes and a wave absorbing system.  

− CRIV - recirculating and tilting hydraulics f lume: CRIV is a 12.5 m long, 0.41 m wide, and 0.50 m 

high prismatic glassed walls channel with adjustable slope. It includes a water and sediment 

recirculation circuit. 

− Conf luence f lume includes the main channel (MC) and a tributary channel (TC). The MC is 10.0 

m long, 1.00 m wide, and 0.70 m high. The TC is 4.0 m long, 0.50 m high, and has adjustable 

width.  It is equipped with conveyors for sand feeding and an automated transverse syst em. 
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− Pool-type f ishway f lume: This is a 1/2.5 scaled model of  a real f ishway. The channel is 5.70 m 

long, 0.40 m wide, and 0.50 m high; it is a tilting f lume made of  a steel f rame and glass side walls 

and includes a recirculating water circuit. 

− Steep-slopes f lume: This is a 3.50 m long, 0.50 m wide, and 0.50 m high steel f lume with an 

adjustable slope up to 26.5%. It includes a recirculating water circuit equipped with a hopper and 

a conveyor belt for coarse sediment feeding. 

− Test-Hydro: Test-Hydro is an innovative pipe rig for testing small-power reaction turbomachines 

in both transient and steady-state conditions, being fully instrumented and equipped with a state-

of -the-art data acquisition system. The rig is a closed revers ible circuit composed of  steel pipes 

with diameters between 50 and 200 mm for testing small-power turbomachines. The 

instrumentation includes sensors for measuring discharge, pressure, torque, electric power, 

rotational speed, and temperature. A sof tware application has been developed in LabView for 

acquiring, treating, and analyzing collected data and determining the ef f iciency of  tested 

turbomachines.  

− Water hammer test-rig I: This rig is composed of  a copper pipe coil with 103 m and 20 mm 

diameter, with a centrifugal pump and control valves. It has been developed for measuring  

transient pressures generated by pump trip -of f and valve maneuvers. It is equipped for acquiring 

high-f requency pressure variations. 

− Water hammer test-rig II: This rig is composed of a straight pipe, 15 m long, 20 mm diameter, for 

measuring transient pressures generated by valve maneuvers. It is equipped for acquiring high-

f requency pressure variations. 

− Water hammer test-rig III: This rig consists of  polyethylene (PE) pipe coils 200 m in length and 50 

mm in diameter, with a hydro-pneumatic vessel upstream and valves downstream for analyzing  

transients generated by valve maneuvers in viscoelastic pipes and pipe with leaks.  

− PAT systems: two pumps as turbines (PAT) can be tested isolated or installed in parallel and 

series. The system is composed of  an air vessel, a pipe rig of  metal and HDPE and PVC pipe 

branches, with a f lowmeter and transducers installed. In the recirculating, there are also two 

pumps to operate also in single, parallel, and series modes.  

− TP5B - Five-blade tubular propeller: TP5B was designed at LH to study the ef f iciency of  micro-

energy production with a maximum turbine f low of  12 l/s.  

− Compressed air volume system (CAV): this is used to study the behavior of  entrapped air during 

pipe f illing and under transient conditions. This system comprises two hydro -pneumatic vessels, 

one CAV, a pump with a maximum nominal head of  28.2 m and a nominal power of  4 kW, and 

control valves. 

− Energy converter facility, based on centrifugal turbines and wells pumps, and TI-CAES for energy 

storage induced by hydraulic transient conditions.  
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− Filling and emptying processes in pipe systems (DN=45 mm) with air valves or orif ices in the 

higher point of  the pipe prof ile for the upsurge control.  

− A small-scale model of  water storage tanks with two cross-sections (circular and rectangular),  

dif ferent inlet and outlet pipe conf igurations, and with/without baf f les and multiple nozzles to study 

the water mixing conditions and renewal time. 

− A small-scale model of  an undershot water wheel with plane blades installed in a horizontal f lume 

with a recirculating f low circuit to study the mechanical power and ef f iciency of  the water wheel 

for dif ferent f low rates and rotational speeds.  

There is also an extension of  the LHE in IG energy labs, developed under CERIS supervision and for 

operating conditions not available at LHE: 

- Development of  a new low-head propeller turbine, with 120º upstream connection and long 

downstream draf tube.  

Research carried out in these facilities uses advanced instrumentation, namely:  

− PIV – Particle Image Velocimetry: PIV is a laser-based technique to acquire 2D instantaneous 

velocity f ields at a maximum frequency of  15 Hz, composed of  a 1600x1200 CCD camera 

synchronized with a 30 mJ, 532 nm laser. 

− ADV – Acoustic Doppler Velocimetry: ADV for pointwise measurement of  3D velocity; composed 

of  down-looking and side-looking probe (200 Hz max; control vol 1.5-7 mm) and a VCM for f ield 

applications (8 Hz max; control vol 15 mm). 

− UVP – Ultrasonic Velocity Prof iler: Acoustic probes for measuring velocity prof iles and water and 

bottom levels; composed of  1 UVP system with two probes of  2 MHz and 4 MHz.  

− Limnimeter: 10 ultrasonic distance measuring sensors UNDK30U6103/S14 with sensing range 

100-700 mm, repeatability < 3 mm, and response time <5 ms. Used to measure bed and water 

surface levels. 

− Mini-Echo-Sounder: Two Mini-Echo-Sounders (UltraLab UWS) to measure bathymetry, erosion, 

and sedimentation without emptying the model. It measures distances in water f rom 2 cm up to 

15 m with 1mm accuracy and 1MHz acquisition rate. 

− 3D Automated Transverse System: this equipment moves longitudinally, transversely, and 

vertically to the channel, allowing automatic measurements. Conf lume, a specif ically developed 

sof tware, controls it. 

− Tubular propeller turbine for low-head energy recovery.  

− RTK GNSS – Real-Time Kinematic Global Navigation Satellite System: RTK GNSS is a system 

capable of  carrying out xyz f ield measurements with a sampling rate of  up to 2 Hz and with vertical 

and horizontal accuracies smaller than 0.05 m and 0.10 m, respectively. The RTK GNSS is used 
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to study beach erosion during coastal storms, beach accretion and beach changes induced by 

coastal engineering interventions, such as beach nourishments.  

 

The group's activities are also supported by a computational server acquired by a research project, which 

features 16 CPUs and 8 GPU boards specif ic for computation.  
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PART III – ACTIVITY 

III.1 Activity indicators - Summary table for 2023 

ACTIVITIES Number 

PhD Theses 

Concluded 3 

To be concluded after 2023 18 

Publications 

Papers in peer-reviewed 

journals 

International peer-reviewed journals 

(WoS AND Scopus) 
74 

Peer-reviewed journals (non-WOS OR 

non-Scopus) 
6 

Peer-reviewed journals (non-WOS AND 

non-Scopus) 
0 

Papers in proceedings 

International 13 

National 8 

Books 

Entire 0 

Chapters 10 

As editor 2 

Reports 

Scientific 0 

Consultancy/others 2 

Collective guidance in 

scientific work 

Editor-in-Chief 

WoS/Scopus-indexed Journals 1 

Other journals 0 

Associate Editor 
WoS/Scopus-indexed Journals 6 

Other journals 0 

Issue Editor/Guest 

editor/Membership Editorial 

Boards 

WoS/Scopus-indexed Journals 15 

Other journals 
4 

Membership in Scientific 

Committees 

International 1 

National 0 

Drafting of codes, 

Recommendations 

International 0 

National 0 

Organization of scientific events 
International 0 

National 1 
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ACTIVITIES Number 

Competitive research 

projects 

International research grants 

Started in 2023 2 

Active in 2023 1 

National research grants 

Started in 2023 2 

Active in 2023 2 

Competitive individual research grants (PhD, Post-doc, 

sabbatical, etc) 

Started in 2023 2 

Active in 2023 5 

Awards 
International 2 

National 2 

Refereeing for funding agencies 

International 0 

National 0 

Invited lectures 

Keynote lectures at international 

conferences 
0 

Other 0 

Models 0 

Software applications 0 

Pilot plants 0 

Prototypes 0 

Patents International 0 

National 1 

Other actions (e.g., scientific dissemination to a broad audience, social media) 0 

 

III.2 Highlights of main achievements 

The research group activity allowed for achieving or overcoming the set quantitative objectives. It is 

important to underline the number of  papers in international journals with peer review (80) and the number 

of  papers in international conferences (21). These signif icant numbers were possible because the group 

presently has a signif icant number of  PhD students (21 active in 2023). Thesis development in the paper 

format model and international collaboration with other research universities has been promoted to foster 

research result publications. In this line, it is also important to underline the laboratory facilities' importance 

in carrying out diversif ied research. 



 

 

 

142 

The group's international recognition remained high, with 1 members serving as Editor-Chief  of  Q1 

(SCOPUS) journals, 6 members serving as Associate Editor, and 15 integrating editorial boards of  

indexed journals. Group members integrated the scientif ic committee of  4 international events.  

During 2023, the consultancy activities were also signif icant, resulting in the public recognition of  the RG 

member's expertise in dif ferent hydraulic and environmental engineering f ields.  
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PART IV – FUTURE ACTIVITY (2024) 

The RG activities in 2024 will be a natural follow-up of  the research carried out in 2023. These activities 

will cover research objectives that include dif ferent cross-cutting issues with branches in the four thematic 

strands: Product development in Civil Engineering industries (PD); Risk and safety in natural and built 

environments (RS); Rehabilitation of  natural and built environments (RNBE); Response to natural and 

societal changes (RNSC). 

The RG activities for 2024 will be organized according to major research topics as follows:  

Pressurized water systems 

- Numerical and experimental analysis of  hydraulic transients in pressurized pipe systems (RS).  

- Energy recovery in water services systems, using pumps as turbines, and developing new low-

cost energy-harvesting technologies (e.g. propellers, centrifugal micro -turbine, water wheels) 

(PD), towards the digital and energy transition in the water sector.  

- Anomalous events (e.g., bursts) detection, location, and quantif ication in water supply systems 

using machine learning techniques (RS). 

- Modeling rapid pipe f illing events in intermittent water supply systems (RS).  

- Analysis and improvement of  the resilience of  drinking water systems for demand increase and 

pipe failure (RS). 

- Multicriteria analysis for scheduling rehabilitation interventions in water distribution networks (RS).  

- New energy converters, hybrid pumped hydropower, and energy storage solutions in renewables 

integration (RS). 

Fluvial hydraulic structures 

- Development of  mitigation strategies and pre-cast shelters for f ish downstream of  powerhouses 

with a hydropeaking operation (RS). 

- Numerical and experimental modeling of  f lood releases and related hydraulic structures (RS; 

RNBE). 

- Study the hydraulics of  PKW weirs combined with spillways (RS, RNBE).  

- Study the pressure f ield and slab stability in a plunge pool lined with concrete slabs (RS).  

River restoration and management 

- Risk management in the valleys downstream of  dams (RS; RNSC).  

- Environmental f low determination procedures and hydropower station operation rules to reduce 

ecological risk downstream of  dams (RS, RNBE). 

- River restoration and development of  f ish passes for low-height river obstacles to improve 

ecological connection along regulated rivers (PD; RNBE; RNSC).  

Environmental fluid mechanics 
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- Laboratory investigation of  rough-wall open-channel turbulence (RNBE). 

- CFD simulation of  solid-f luid interactions in turbulent f lows (RNBE). 

- Laboratory investigation and mathematical simulation of  transport of  dissolved substances (RS, 

RNBE). 

- Heat and mass transport in wetlands (RNBE). 

Sediment transport and river morphodynamics 

- Hydrodynamics of  river diversions in equilibrium (RS; RNBE).  

- Mathematical modeling of  shallow f lows with mobile beds. Application to long-term channel 

morphology evolution, dam-breaching, dam-break f lows, and overland tsunami propagation (RS). 

- Development of  stabilization techniques for river meanders in equilibrium (RNBE).  

Maritime hydraulics, coastal engineering and coastal morphodynamics 

- Characterization of  of fshore wave climate and storm wave events (RS).  

- Morphodynamic modelling and f ield observations of  beaches and tidal inlets hydro -sedimentary 

dynamics, including engineering interventions (RS). 

- Development of  Nature-Based Solutions for Coastal Engineering (RNBE). 
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RESEARCH GROUP 2 - Environment and water resources 

RESEARCH GROUP COORDINATOR – José Saldanha Matos 

 

PART I - RESOURCES 

I.1 Budget 

BUDGET (euros) 

FCT Other Funding 

STRATEGIC 

Funding 
FCT Projects 

Other Research Funding Consultancy 

TOTAL 

National International National International 

15 135,23 0,00 36 532,46 0,00 148 674,43 0,00 200 342,12 

 

I.2 Personnel 

PERSONNEL 

Name Category Member 

Collaborators  

with PhD 

without PhD   

PhD 

student 
Other 

Ana Fonseca Galvão Assistant 

Professor 

x       

Filipa Maria Santos Ferreira Associate 

Professor 

x      

José Manuel de Saldanha Gonçalves Matos Full Professor x       

José Paulo Patrício Geraldes Monteiro  Assistant 

Professor 

x      

Luís Miguel de Amorim Ferreira Fernandes Nunes Assistant 

Professor 

x       

Manuel Guilherme Caras Altas Duarte Pinheiro  Full Professor  x       

Maria Manuela Portela Correia dos Santos Ramos da Silva Full Professor x       

Maria Paula Sofio Silva Mendes Researcher x       

Maria Teresa Condesso de Melo  Assistant 

Professor 

x       

Nuno Miguel de Jesus Barreiras Researcher  x      

Rodrigo de Almada Cardoso Proença de Oliveira Assistant 

Professor 

x       
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PERSONNEL 

Name Category Member 

Collaborators  

with PhD 

without PhD   

PhD 

student 
Other 

José Pedro Gamito de Saldanha Calado Matos Assistant 

Professor 

x    

Ana Catarina Ferreira da Silva Research 

fellow 

 x     

Sílvia Patrícia Nunes Monteiro  Research 

fellow 

x    

Ricardo Jaime Pereira Rosário dos Santos Research 

fellow 

x    

João Nuno da Palma Nascimento Researcher x    

Luis Angel Espinosa Villalpando Researcher x    

Melissa Nogueira Sondermann Researcher  x   

A. M. Bustillo PhD Student   x  

Amir Gholipour PhD Student   x  

Ana Luísa de Carvalho Quaresma 
PhD Student   x  

Ana Rita Vieira de Castro PhD Student   x  

Ana Rosária Oliveira Gonçalves 
PhD Student   x  

Ana Sofia Santos Ferreira Leonardo (concluded 2023) 
PhD Student   x  

Armen Chilingaryan 
PhD Student   x  

Carla Larissa Fonseca da Silva 
PhD Student   x  

Carmen Sofia Murilhas Cardoso de Lima Sousa 
PhD Student   x  

Daniela Patrícia França Pinto de Andrade 
PhD Student   x  

Edilson Filho 
PhD Student   x  

Efraim Soma 
PhD Student   x  

Francisco Miguel Cid Bispo Pereira 
PhD Student   x  

Issa Saket Oskoui 
PhD Student   x  

Joana Ferraz Contente 
PhD Student   x   

Joana Miguel Santos Ramirão Costa (concluded 2023) 
PhD Student   x   

João André Antunes Matos Lopes 
PhD Student   x  

João Pedro Lopes Barreiro  PhD Student     x   
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PERSONNEL 

Name Category Member 

Collaborators  

with PhD 

without PhD   

PhD 

student 
Other 

Kathleen Standen (concluded 2023) 
PhD Student     x   

Lili Minasyan 
PhD Student   x  

Maria Luiza da Cunha Oliveira Santos PhD Student   x  

Mariana Campista Chagas PhD Student     x  

Mariana La Pasta Cordeiro PhD Student   x  

Pedro Gabriel Condelipes Monteiro  
PhD Student   x  

Sofia Rita Machado Bicha Castelo  
PhD Student   x  

Tiago André Nunes Martins PhD Student   x  

Laryssa Mariana Moreira Freitas Scholarship    x 

Carolina Gomes Pires de Castro  Scholarship    x 

Rui Marinheiro Scholarship    x 

 
Daniela Silva Scholarship    x 

The summary table can be seen below. 

Type Permanent 

Non-permanent 

Total 

Contract Scholarship 

Members 10 4 1 15 

Collaborators with PhD 1 1  2 

Collaborators without PhD     31 31 

Technical staff 0.5   0.5 

Administrative Staff 1   1 

Others     

PART II - DESCRIPTION 

Leadership 
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The coordinator is the group’s representative in regular meetings with the Executive Board, other group 

coordinators, and of ficial meetings. The coordinator manages the part of  the FCT fund allocated to the 

Group. José Saldanha Matos has been coordinating this research group since 2016. 

Description of the Research Group 

At E&WR, research has been undertaken to establish methodologies and tools that cut across several 

areas of  hydrology, and water resources management, including various f ields of  hydrogeology, urban 

water services, and broader environmental and sustainability issues, improving knowledge and capability 

to manage natural and built environments sustainably. Water and environmental policies and governance 

have also been addressed. R&D activities have been mostly developed with the involvement of  44 

researchers of  the research group (18 researchers with Ph.D., 26 Ph.D. students, and 4 scholarship), with 

interactions with colleagues of  other areas of  engineering and science, namely in construction, urban and 

regional planning, social sciences, ecology, information and design support systems, chemistry, and 

microbiology.  

Internationalization activities are a major characteristic of  most of  the permanent members of  the E&WR 

group, including serving on editorial boards of  international journals, as members of  scientif ic committees 

of  international conferences, and draf ts of  international codes. 

The E&WR group presents a wide variety of  specific expertise that covers many scientif ic sub -topics within 

the vast area of  hydraulics, water resources, and environment, where most group members have a 

scientif ic background and are involved in teaching and research activities.  

Its members are involved in many national and international research projects, Ph.D. courses, and related 

activities. Most have extensive experience in consultancy for the water industry and public institutions. 

Two full professors and two associate professors with habilitation have been coordinating the research 

on environment and water resources and urban water and wastewater services, d eciding on the most 

relevant topics to be addressed in these areas, considering the excellent background knowledge of  the 

members of  the group and state of  the art at the international level, orientating the strategy of  the group 

and the objectives. 

A professor of the group (JSM) is a member of  the Scientif ic Committee of  the Ph.D. on Climate Change 

and Development Policies jointly organized by Schools of  the University  of  Lisbon (UL) and the New 

University of  Lisbon (UNL) and of  the Ph.D. on Environmental Engineering (IST-UL). 

Three professors of  the group (RPO & MTCM&JSM) are members of  the Tropical College (CTROP) of  

the University of  Lisbon, which is  a cross-sectional unit that engages teachers, researchers and students 

f rom several faculties aiming to develop transdisciplinary knowledge in tropical regions, prioritizing the 

aspects of  research, education and cooperation, in conjunction with innovation and technology transfer 

and reinforcing ULisboa's role in scientif ic diplomacy.  

General Objectives 
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E&WR group (RG2) develops research in the following areas: 1-Integrated water resources, modeling, 

and management; 2-Water and wastewater/stormwater systems and services 3-Groundwater and 

environment; and 4-Sustainability assessment and management. 

RG2 is involved in the four thematic strands of  CERIS and has the following main objectives:  

- To promote adequate water resources management through policy formulation and governance;  

- To promote integrated water resources management, including the development of  advanced  

knowledge on hydrologic processes and groundwater assessment tools and modeling;  

- To promote ef f icient water/wastewater/stormwater, urban services; 

- To promote sustainable sanitation approaches and solutions for the urban poor 

- To promote the sustainable management of  natural and built environments.  

- To develop methodologies for the identif ication of  groundwater-dependent ecosystems and 

ef fective methods for risk-based environmental decision-making; 

- To develop advanced potentialities in hydrogeology and groundwater research.  

Group Governance 

A simple organizational structure is def ined to ensure the coordination of  E&WR activities. The Group 

Leader, elected by its members and nominated by the Executive Board of  CERIS, participates in regular 

meetings promoted by the Coordinators of  the four thematic strands. Group meetings are promoted 

regularly with Ph.D. researchers to discuss the results and budget issues and monitor the gro up activity's 

progress.  External collaborators, such as post-doctorate and Ph.D. students, may be invited to participate 

in these meetings, depending on their involvement in the agenda items.  

The group coordinator will be responsible for stimulating joint activities among group members and for 

trying to increase the collaboration and cross-cutting initiatives with other groups of  CERIS and other 

research unities of  IST-UL.  

Facilities 

The E&WR group research is supported by several computational and laboratory facilities, assembled at 

the Laboratory of  Hydraulics and Environment, and equipment for educational purposes. This laboratory 

is located at the IST campus and is equipped with advanced and state-of -the-art instrumentation. The 

laboratory is shared with other research groups and is used to conduct advanced experimental research, 

support doctoral programs, and support teaching activities for undergraduate courses.  

PART III - ACTIVITY 

III.1 Activity indicators - Summary table for 2023 
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ACTIVITIES  

PhD Theses 
Concluded 3 

To be concluded after 2023 23 

Publications 

Papers in peer-reviewed journals 

International peer-reviewed journals 

(WoS AND Scopus) 
39 

Peer-reviewed journals (non-WOS OR 

non-Scopus) 
4 

Peer-reviewed journals (non-WOS AND 

non-Scopus) 
0 

Papers in proceedings 
International 30 

National 10 

Books 

Entire 0 

Chapters 2 

As editor 0 

Reports 
Scientific 5 

Consultancy/others 2 

Collective guidance in 

scientific work 

Editor-in-Chief 
WoS/Scopus-indexed Journals 0 

Other journals 0 

Associate Editor 
WoS/Scopus-indexed Journals 0 

Other journals 2 

Issue Editor/Guest 

editor/Membership Editorial Boards 

WoS/Scopus-indexed Journals 5 

Other journals 1 

Membership in Scientific 

Committees 

International 2 

National 0 

Drafting of codes, 

Recommendations 

International 5 

National 1 

Organization of scientific events 
International 0 

National 0 

Competitive research 

projects 

International research grants 
Started in 2023 3 

Active in 2023 7 

National research grants 
Started in 2023 4 

Active in 2023 8 

Competitive individual research grants (PhD, Post-doc, 

sabbatical, etc) 

Started in 2023 2 

Active in 2023 2 

Awards 
International 2 

National 1 

Refereeing for funding agencies 
International 1 

National 1 

Invited lectures 

Keynote lectures at international 

conferences 
2 

Other 1 

Models 0 
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ACTIVITIES  

Software applications 0 

Pilot plants 0 

Prototypes 0 

Patents 
International 0 

National 0 

Other actions (e.g., scientific dissemination to a broad audience, social media) 7 

 

III.2 Highlight of main achievements 

Members of  the E&WR group were involved in a large number of  research contracts funded by the water 

industry, the European Commission, the Portuguese Science and Technology Foundation (FCT), and 

other public institutions, with the main achievements contributing to the advance of  science in terms of  

understanding the complexity of  natural and built environments and enhancing ap proaches and tools to 

respond to natural and societal changes, in particular af fecting water services, water resources, and the 

environment. 

In the area of  hydrology and water resources, relevant results were achieved in terms of  validation of  

alternative datasets and modelling over large areas based on those datasets, trend detection in hydrologic 

time series and modeling; drought, heat wave, and f lood analysis, including joint probability cumulative 

distribution functions, empirical copulas, and non-stationary models; development of  rainfall-runoff  

models; artif icial intelligence techniques applied to hydrologic modeling including artif icial neuronal 

network; development of  daily runof f  modeling in very large watersheds based on satellite data; 

development of  regionalized impact scenarios for the water sector and climate change impact 

assessments; and risk assessment study on f lash f loods and d ebris. The intense and prof icuous 

collaboration with national stakeholders in water resources management continued, namely public 

administration, water and power utilities and irrigation association. Following the work done in previous 

years, collaboration is currently underway for the critical evaluation of  the f inancial instruments used for 

managing water resources in Brazil. 

In the area of  water services, covering water supply, sanitation, and water pollution control, the following 

themes were investigated: performance of  urban green roofs on adapting to climate change; urban 

stormwater performance indicators; organic and microbiological processes in constructed wetlands, both 

in a full-scale laboratory and in scaled installations; fecal sludge management, including research on the 

performance of  sludge drying beds in low-income countries, nature-based solutions for wastewater 

management and reuse, in Mediterranean and tropical climates.  

The research on environmental issues covered the themes of  assessment and analysis of  climate change 

impacts on natural and man-made water resource systems, sustainable governance, and the 

environmental management applied to sustainable construction. Life cycle analysis in civil engineering  

practices, notably in urban, building, and inf rastructure construction, and the governance dimensions of  

environmental policies were also addressed. 
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The topics, with relevant results, addressed under the specif ic area of  hydrogeology and groundwater 

services were the following ones: groundwater pollution and risk assessment; groundwater and 

ecosystems; aquifer recharge and discharge; water and climate change; decision support systems for 

water catchment management and development of  ef fective methods for risk -based environmental 

decision-making. International scientif ic collaboration on groundwater resources research was 

established with Brazil, Guatemala, Chile, Angola and Cape Verde. 

Another important achievement was the the funding renewal of  the Joint Master Programme in 

Groundwater and Global Change – Impacts and Adaptation (acronym: GroundwatCh) in the f ramework 

of  the Erasmus Mundus Programme (http://www.groundwatermaster.eu/) 

Special ef fort has been put into disseminating important use of  groundwater in ancestral and historical 

civilizations and increasing awareness for the urban water cycle sustainability by developing new creative 

cultural attractions integrating new scientif ic knowledge with public participation. 

The following indicators were accomplished by E&WR group members: 26 of  Ph.D. theses concluded or 

in progress in 2023 supervised by members/collaborators of  the group (17); papers published in WOS 

peer-reviewed journals (39); papers in national and international proceedings (30). 

 

 

  

http://www.groundwatermaster.eu/
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PART IV – FUTURE ACTIVITY (2024) 

The E&WR will continue to focus on environmental and water resources research activities to develop 

approaches, methodologies, and tools that cut across these areas, improving knowledge and capabilities 

to manage natural and built environments sustainably.  

The research objectives will cover dif ferent cross-cutting issues related to the thematic strands def ined 

for CERIS. The main activities will focus on “Natural and Societal Changes” and “Risk and Safety in 

Natural and Built Environments," with more limited  contributions to the other two thematic strands. 

The E&WR will continue concentrating its activities on the following major topics:  

- Hydrology and water resources: characterization and modeling of  hydrologic variables and 

processes, including extreme event analysis, planning and management of  water resources, and 

water policy formulation; 

- Integrated water resources management, including the joint management of  water supply f rom 

surface and groundwater sources, controlling water uses and demand, and managing water 

quality and ecological requirements, specializing in transboundary river basins. 

- Assessment and analysis of  climate change impacts on natural and man-made systems, with 

special emphasis on water resource systems, including the formulation of  measures and policies 

for promoting adaptation and mitigation; 

- Coastal urban wastewater systems, including  adaptation actions to climate change given sea 

level rise and risks of  saline water inf lows; 

- Non-sewer solutions and fecal sludge management options and techniques for in low-income 

countries; 

- Water asset management, performance indicators, and urban resilience related to urban 

water/wastewater/stormwater systems; 

- Integrated sustainable wastewater solutions, including the hydraulic and environmental 

performance of  nature-based solutions for mitigation and adaptation to climate change, such as 

constructed wetlands, green roofs, and detention ponds; 

- Environmentally sustainable assessment (LiderA system) and management of  built 

environments; 

- Approaches to the transition to the carbon-neutral and circular economy, including sustainable 

buildings, inf rastructures, and urban areas with a focus on water, energy, and materials cycles, 

with special emphasis on life-cycle f ramework; 

- Implement monitoring, aquifer and geophysical testing and groundwater quality assessment to 

identify groundwater pollution sources (saline intrusion, agriculture, industry, mining), to quantify 

surface-groundwater exchange and to delineate groundwater-dependent ecosystems accurately; 
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- Employ advanced numerical and stochastic groundwater modeling techniques along with 

decision support systems (DSS) to improve groundwater management practices;  

- Implement nature-based solutions and climate change mitigation measures to enhance 

groundwater quality and quantity, to minimize groundwater contamination and strengthen 

integrated water management approaches ef fectively;  

- Utilize cutting-edge technology such as satellite-based remote sensors and drone-based sensors 

to enhance monitoring capabilities, including land use evaluation, soil moisture assessment, water 

availability analysis, and identif ication of  aquifer recharge and discharge zones. Additionally, 

leverage satellite-based sensors, radar data, and meteorological reanalysis to monitor climate 

variables comprehensively; 

- Investigate the importance of  groundwater resources for ensuring water and food security in arid 

and semi-arid regions facing water scarcity. 
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RESEARCH GROUP 3 - Systems and Management 

RESEARCH GROUP COORDINATOR – António Aguiar da Costa 

 

PART I - RESOURCES 

I.1 Budget 

BUDGET (euros) 

FCT Other Funding 

STRATEGIC 

Funding 
FCT Projects 

Other Research Funding Consultancy 

TOTAL 

National International National International 

12 806,74 0,00 5 274,81 102 741,70 88 040,00 0,00 208 863,25 

 
       

 

I.2 Personnel 

 

PERSONNEL  
  

Name Category Member 

Collaborator      

with PhD 

without 
PhD 

  

PhD 
student 

Other 

Alcínia Zita de Almeida 
Sampaio 

Professor x       

Alexandre Bacelar 
Gonçalves 

Professor x       

Amílcar José Martins 
Arantes 

Professor x    

Ana Paula Martins Falcão 
Flor 

Professor x      

António Morais Aguiar da 
Costa 

Professor x      

Cristina Marta Castilho 
Pereira Santos Gomes 

Professor x      

Diogo Filipe da Cunha 
Ferreira 

Professor x       

Hugo Marco Consciência 

Silvestre 

External 

Researcher 
 x      

Maria Susana Semião Neto 
External 

Researcher 
x      

Nuno Gonçalo Cordeiro 

Marques de Almeida 
Professor x       

Amaro Segunda Ricardo PhD Student     x   
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PERSONNEL  
  

Name Category Member 

Collaborator      

with PhD 

without 

PhD 
  

PhD 

student 
Other 

Charles Chukwudi Okonyia 
OKEYIA 

PhD Student   x  

Evaristo Augusto Andrade 

Fernandes 
PhD Student   x  

Felisberto Lopes da Veiga 
Cortês 

PhD Student   x  

Francisco Diogo Pascoal PhD Student   x  

Heloisa Pimpão Chaves PhD Student   x  

Inês dos Santos Balinho do 

Ó 
PhD Student   x  

Inês Freire Machete PhD Student   x  

Jaime Gabriel Silva PhD Student   x  

Jean Marlo Pepino de Paula PhD Student   x  

João Manuel Amor Perianes 
Palma 

PhD Student   x  

João Pedro Cardoso Vieira PhD Student   x  

Jonatan Yeraj Villavicencio 
Moreno 

PhD Student   x  

José Frederico Silva Oliveira PhD Student   x  

Luís Filipe Soromenho 
Gomes (concluded 2023) 

PhD Student   x  

Luís Guilherme Pinto Afonso PhD Student   x  

Mai Wardeh (concluded 
2023) 

PhD Student   x  

Manuel Pedro Rodrigues 

Pacheco 
PhD Student   x  

Manuela Mesquita Trindade PhD Student   x  

Maria Teresa Henriques 

Alves Ferreira 
PhD Student   x  

Mariana de Moura 
Ormeche 

PhD Student   x  

Maryam Salati PhD Student   x  

Parisa Ahani (concluded 
2023) 

PhD Student   x  

Paula Vale de Paula PhD Student   x  

Paulo Marco Calinas 
Rodrigues 

PhD Student   x  

Pedro Emanuel Frazão 

Pedroso 
PhD Student   x  

Rita Freire Machete PhD Student   x  
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PERSONNEL  
  

Name Category Member 

Collaborator      

with PhD 

without 

PhD 
  

PhD 

student 
Other 

Rodrigo da Silva Varela 
Pedral Sampaio 

PhD Student   x  

Saikat Maiti PhD Student   x  

Sebastião Ferreira de 
Almeida Santos 

PhD Student   x  

Seyed Hossein Seyedi 

Rezvani 
PhD Student   x  

Sílvia Helena de Freitas 

Barbosa Sá 
PhD Student   x  

Thalita Fagundes PhD Student   x  

Wagner Carvalho PhD Student   x  

 

The summary table can be seen below. 

Type Permanent 

Non-permanent 

Total 

Contract Scholarship 

Members 9 2  11 

Collaborators with PhD  2  2 

Collaborators without 
PhD   

  34 34 

Technical staff     

Administrative Staff 1   1 

Others     
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PART II - DESCRIPTION 

Leadership 

Professor António Aguiar da Costa has been the Systems and Management Group coordinator since 

2023. The coordinator is the group’s representative in regular meetings with the Executive Board (and 

with other group coordinators) and of ficial meetings. The coordinator manages the part of  the FCT fund 

allocated to Group 3 by the Executive Board. 

 

Description of the Research Group 

The Group 3 Scientif ic Board comprises all Group 11 PhD members and meets formally once a year to 

discuss administrative and scientif ic subjects. In these meetings, the coordinator reports the guidelines of  

the Executive Board and other administrative issues the members discuss. The research interests of  the 

group are of ten discussed in these formal meetings. Still, the knowledge exchange and collaborations 

mainly result f rom informal daily meetings between group members.  

 

General Objectives 

RG3 develops research in the following general domains:  

1. Regulatory and contracting policies, pricing, and performance assessment;  

2. Decision-making and systems design, operations and management, and project 

management;  

3. Information modeling and technologies. 

RG3 is mostly involved in these three thematic strands and has the following main objectives:  

- To develop models and best practices related to regulatory and governance policies in 

inf rastructure and public services; 

- To contribute and propose new approaches to tarif fs and pricing of  inf rastructure services;  

- To apply and develop performance measurement methods, focusing on public utilities and 

transportation;    

- To contribute to improving the processes of  evaluation and decision-making concerning the 

design, management, and operation of  complex systems;  

- To test and apply state-of-the-art concepts, methods, and techniques of  modeling, optimization, 

and evaluation emerging f rom the systems engineering domain;  

- To contribute to advances in geomatics and geographical information science;  
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- To provide contributions to project support systems and information technologies.  

The S&M group has a long tradition of  engagement in applied research and innovative services provided 

for private and public organizations, and we intend to reinforce these industrial links. It is also our objective 

to consolidate our reputation as one of  the leading groups in the areas of  Operational Research and 

Engineering Systems and Information in the Civil Engineering f ield in Portugal and abroad in particular 

areas, aiming at strengthening our international collaborative ties and recognition. Providing contributions 

to the literature and increasing the number of  published papers in leading international journals, in parallel 

with active participation in international forums and projects, is also a means to promote international 

visibility and recognition.  

The research development strategy is based on three fundamental pillars:  

- Existing skills and capacities to capture the essence of  each problem and to devise appropriate 

f rameworks that f it the decision context; 

- Societal and industrial relevance of  the issues to be addressed and capability to attract and 

engage partners that provide case studies and funding;  

- Internationalization and networking of  their members and ability to attract young researchers and 

involvement in international project teams. 

 

Structure of the Research Group 

. 

Group Governance 

. 

Facilities 

The facilities of  Research Group 3 include the following: 

• Laboratory of  Geographical Information Systems (sof tware and hardware), used by MSc students for 

the GIS-related applications in their theses; 

• Laboratory of  BIM and virtual reality (sof tware and hardware), used by MSc and PhD students; 

• Geodetic and surveying equipment used in regular teaching and research;  

• Various sof tware for GIS, CAD, BIM, Revit, remote sensing and image processing, geometric modeling 

and virtual reality, and surveying equipment used by MSc students.  
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PART III - ACTIVITY 

III.1 Activity indicators - Summary table for 2023 

ACTIVITIES  

PhD Theses 
Concluded 4 

To be concluded after 2023 30 

Publications 

Papers in peer-reviewed journals 

International peer-reviewed journals 
(WoS AND Scopus) 

38 

Peer-reviewed journals (non-WOS OR 
non-Scopus) 

3 

Peer-reviewed journals (non-WOS AND 
non-Scopus) 

0 

Papers in proceedings 
International 23 

National 3 

Books 

Entire 0 

Chapters 4 

As editor 0 

Reports 
Scientific 0 

Consultancy/others 4 

Collective guidance in 
scientific work 

Editor-in-Chief 
WoS/Scopus-indexed Journals 1 

Other journals 0 

Associate Editor 
WoS/Scopus-indexed Journals 3 

Other journals 2 

Issue Editor/Guest 
Editor/Membership Editorial Boards 

WoS/Scopus-indexed Journals 10 

Other journals 1 

Membership in Scientific Committees 
International 0 

National 0 

Drafting of codes, Recommendations 
International 6 

National 5 

Organization of scientific events 
International 0 

National 0 

Competitive research 
projects 

International research grants 
Started in 2023 2 

Active in 2023 4 

National research grants 
Started in 2023 1 

Active in 2023 2 

Competitive individual research grants (PhD, Post-doc, 
sabbatical, etc) 

Started in 2023 2 

Active in 2023 1 

Awards 
International 2 

National 0 

Refereeing for funding agencies 
International 0 

National 0 

Invited lectures 

Keynote lectures at international 
conferences 

0 

Other 0 

Models 0 

Software applications 0 
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ACTIVITIES  

Pilot plants 0 

Prototypes 0 

Patents 
International 0 

National 0 

Other actions (e.g., scientific dissemination to a broad audience, social media) 0 

 

III.2 Highlight of main achievements 

The research activities of  the RG on Systems and Management within CERIS have been strategically 

directed toward the following domains: 

1. Regulatory and contracting policies, pricing, and performance assessment;  

2. Decision-making and systems design, operations and management, and project 

management;  

3. Information modeling and technologies. 

RG3 has relevant results in specif ic topics such as:  

1a) Ef f iciency and productivity of  public services and inf rastructure  

1b) Regulatory governance and substance 

1c) Tarif fs and pricing of  public utilities and transportation  

1d) Economics of  water and waste services 

1e) Governance models in local government 

1f ) Health policies  

2a) Decision-aiding and MCDA methods 

2b) Logistics and supply chain management 

2c) Systems modeling and optimization 

2d) Procurement models of  PPPs 

2e) Inf rastructure contract management 

2f ) Risk assessment and management 

3a) Ground deformation measure with advanced SAR interferometric methods;  

3b) 3D city information models and their application;  

3c) Spatial analysis problems; 

3d) Building information modeling and systems interoperability;  
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3e) Construction innovation and information management;  

3f ) E-business and e-procurement in construction.  

These lines of  research were followed during 2023 and the objectives set were fulf illed. Consequently, 

major outputs were obtained this year, and this RG is now an international reference of  excellence in 

some of  its research areas. In 2023, 38 articles were published in international journals indexed in Web 

of  Science and Scopus, 4 book chapters, and 23 papers in international proceedings. In 2023 the RG 

researchers continued to publish in the most reputed journals in their areas, such as Expert Systems wi th 

Applications, Waste Management, and Utilities Policy.  

Four (4) Ph.D. theses were concluded, and 30 were continued.  

The involvement and cooperation of  the research group members with internationally reputed universities 

were sped up. One RG member is the Editor in Chief  of  an internationally indexed journal, 3 RG member 

is the associate editor of  4 international journals (2 WoS/Scopus indexed), and RG Researchers belong 

to 11 Editorial Boards of  International Journals.  

The most reputed meetings concerning the interest areas of  the RG counted on the active participation of  

its members and, as usual, the collaboration of  its members with international institutions such as the 

European Investment Bank, the Inter-American Development Bank, the World Bank, Transparency 

International, IHE – UNESCO or OECD. There was also a great involvement in international research 

projects. In 2023, nine seminars were organized by the Systems and Management Group, and several 

international webinars were co-promoted. 
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PART IV – FUTURE ACTIVITY (2024) 

In the future, the group will strategically incorporate other areas of  the development which are the 

following: 

4. Digital Built Environment and Twin Transition 

5. Digital Twin and Asset Management 

6. Decision support systems, Project management and Contracts  

Digital Built Environment and Twin Transition 

Our research group has made groundbreaking strides in the f ield of  the digital built environment. One of  

our signif icant achievements is the innovative use of  BIM, particularly for heritage management. We have 

tailored scan-to-BIM workf lows at UNESCO World Heritage sites in Sintra, which have pioneered the 

integration of  seismic assessment with BIM. We have also optimised emergency response routes and 

developed advanced sensor data integration, which has signif icantly enhanced heritage protection and 

facility management. 

Using other information technologies, such as GIS, we conducted GIS-based data processing in various 

applications, including optimising crop distribution in Portugal in collaboration with the National Institute of  

Agricultural and Veterinary Research (INIAV). We have also mapped and monitored urban green roofs to 

assess their biodiversity potential and incorporated future global climate scenarios in risk evaluation for 

several natural hazards in Portugal.  

Complementarily, our research group coordinated several projects that revolutionised the construction 

industry through digital transformation. Under the REV@Construction project, we have developed several 

digital tools for construction, inf luencing signif icant updates to standards and laws and promoting 

interoperability. Focusing on the Twin Transition, several initiatives have been conducted, such as the 

Circular ECO BIM project, which allowed the development of  tools that can evaluate circularity and 

sustainability. One of  these is the SmartLCA tool, which is a BIM-based LCA digital tool that has been 

developed and is now being deployed within the industry.  

 

Digital Twin and Asset Management 

Understanding the importance of  asset management for the built environment, the group conducted 

several works on this topic. Notably, it f irmly pushed the standardisation ecosystem around this matter, 

coordinating the respective standardisation technical committee. Specialising in asset management, our 

research group has also embraced the challenges of  integrating Digital Twin (DT), especially within the 

demanding context of  complex inf rastructures. We have made signif icant strides in advancing asset 

management through the deployment of  DTs, which serve as dynamic, real-time replicas of  physical 

assets. This transformative approach facilitates data-driven management across the asset's lifecycle, 
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enhancing operational ef f iciency and decision-making. Central to our ef forts was the DT4Health project, 

which has established a comprehensive f ramework for DT application in hospital settings.  

 

Decision support systems, Project management and Contracts 

The group is particularly concerned about simulation, optimisation, and performance analysis. Consistent 

research has been conducted on these topics, having in mind the implementation of  more ef f icient 

processes and ef fective decision support systems. Relevant contributions have also been made to Project 

Management by studying the causes of  delays in construction projects in Portugal and by developing a 

methodology that allows def ining and substantiating mitigation measures based on the opinion of  

professionals. Concerning other operations challenges, the group conducted several studies on strategic 

production areas such as Modular Construction, Lean Construction and Reverse Logistics. Finally, a 

portfolio model was developed for strategic purchasing management in construction. 

 

Furthermore, closer coordination with the CERIS strategy and the general orientations stemming f rom its 

thematic strands will be promoted. The horizontal character of  the S&M group skills and competencies 

creates opportunities for synergetic cooperation and interactions with other CERIS research groups and 

to make relevant contributions closely linked to the thematic strands' objectives.  
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RESEARCH GROUP 4 - Transportation Systems 

RESEARCH GROUP COORDINATOR – Luís Picado Santos 

 

PART I - RESOURCES 

I.1 Budget 

BUDGET (euros) 

FCT Other Funding 

STRATEGIC 

Funding 
FCT Projects 

Other Research Funding Consultancy 

TOTAL 

National International National International 

13 970,98 36 455,13 126 372,00 225 309,62 150 850,58 0,00 552 958,31 

 

I.2 Personnel 

PERSONNEL 

Name Category Member 

Collaborator  

with 
PhD 

without PhD 

PhD 
student 

Other 

Luís Guilherme de Picado 

Santos 
Full Professor x       

João de Abreu e Silva 
Associate 

Professor with 

Habilitation 

x       

Filipe Vilaça Moura 
Associate 

Professor with 
Habilitation 

x       

José Manuel Neves 
Assistant 

Professor 
x       

Paulo Fonseca Teixeira 
Assistant 
Professor 

x      

Patrícia Dinis Ferreira 
Assistant 
Professor 

x      

Vasco Reis 
Researcher 
(hired under 

DL57) 

x       

Silvino Capitão 

Coordinator 

Professor 
(Politechnic of 

Coimbra) 

x       
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PERSONNEL 

Name Category Member 

Collaborator  

with 
PhD 

without PhD 

PhD 

student 
Other 

Rui Micaelo 
Associate 
Professor 

x       

Rosa Félix Post-doc x    

Vítor Filipe Antunes 
Assistant 
Professor 

x 
 

  

Ana Karina de Barros Christ 

PhD Student 

  

x 

 

Ana Rita Martins (concluded 
2023) 

PhD Student 

    

x 

  

André Guerreiro Duarte 

Ph.D. Student 

  x  

Bernardo Garcia (concluded 
2023) 

PhD Student 

    

x 

  

Carlos Miguel Canhoto Franco 
Antunes 

PhD Student 
  x  

Cristian Adorean  PhD Student   x  

Daniel António Patel dos 
Santos 

PhD Student 
  x  

Duarte Amorim da Cunha 

PhD Student 

    

x 

  

Ewerton Chaves Moreira 
Torres 

PhD Student 
  x  

Fabiana Peixoto de Mello  PhD Student     x   

Filipe Miguel Martins da Silva PhD Student   x  

Freddy Paiva Nogueira 
PhD Student 

  
x 

 

Gabriel Costa Valença 
(concluded 2023) 

PhD Student 
    

x 
  

Gustavo Felipe Medeiros da 
Câmara 

PhD Student 
  x  

Inês Balinho do Ó 

PhD Student 

    

x 

  

Javier Rueda PhD Student   x  

Joana Félix Ribeiro da Cunha 

PhD Student 

  

x 

 

Julianno de Menezes Amorim PhD Student   x  

Laísa Braga Kappler 
PhD Student 

  
x 
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PERSONNEL 

Name Category Member 

Collaborator  

with 
PhD 

without PhD 

PhD 

student 
Other 

Laura Khammash 

PhD Student 

    

x 

  

Marco Antônio Silva PhD Student   x  

Maria Ana Bonito 
PhD Student 

    
x 

  

Mauricio Orozco Fontalvo 
PhD Student 

  
x 

 

Miguel Nobre da Costa PhD Student   x  

Mohammad Reza Najd Javadi 
Pour 

PhD Student 
    

x 
  

Mohammad Sadegh Bahadori 
(concluded 2023) 

PhD Student 
    

x 
  

Nuno Filipe da Silva Afonso 
PhD Student 

  
x 

 

Pedro Miguel Guerreiro 
Rodrigues 

PhD Student 
  x  

Rui Manuel Cordeiro Colaço 
(concluded 2023) 

PhD Student 
  

x 
 

Sofia Ribeiro  PhD Student   x  

Telmo Alexandre Farto 
Fernandes 

PhD Student 
    

x 
  

Webert Brasil Cirilo da Silva PhD Student   x  

 

The summary table can be seen below. 

Type Permanent 

Non-permanent 

Total 

Contract Scholarship 

Members 10 1 0 11 

Collaborators with PhD 0 0 0 0 

Collaborators without 

PhD   

  30 30 

Technical staff     

Administrative Staff 1   1 

Others     
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PART II - DESCRIPTION 

Leadership 

Professor Luís Picado Santos has coordinated the Transportation Inf rastructure, Systems, and Policy 

group since 2022. The coordinator is the group’s representative in regular meetings with the Executive 

Board (and other group coordinators) and of f icial meetings. The coordinator manages FCT funds allocated 

to Group 4 by the Executive Board and follows up the approved reg ulations by all members when 

integrated with the activities pursued by the group.  

 

Description of the Research Group 

General Objectives 

The group has f ive main objectives for the next four/to f ive-year period: 

- To establish the best platforms and approaches to develop sustainable policies (regulatory, 

pricing, and evaluation) for the transportation systems 

- To integrate public and private transportation modes and services under a new type of  sustainable 

mobility demands and business models  

- To enhance innovation in inf rastructure planning, design, and technology for sof t mobility  

- To improve inf rastructure systems development and management under new challenges, such 

as automated mobility for cargo and passengers.  

- To develop and sustain participation in international professional and academic networks and 

thus increase the formal support of  I&D and research, and to enhance the international Ph.D. 

programs (in association with MIT, UC, and UP) and its recognition on a broad international level. 

This is going on in close coordination with the general orientations coming f rom the thematic strands of  

CERIS. This group has connections and will include contributions and achievements that may be closely 

linked to the objectives of  all the thematic strands but mainly for “Response to natural and societal 

changes” and “Rehabilitation of  natural and built environments.”  

Under the thematic strand “Response to natural and societal changes,” certain developments are going 

on, such as “Transport systems and policies for an aging society,” “New types of  integration of  public and 

private transportation modes and services (among each type and across the types) as vehicle-sharing 

systems including the modeling and testing of  demand response transportation, multi -modal systems, 

shared-taxis, car-sharing, bike-sharing, and f reight services supported by new types of  business models 

and by the development of  appropriate ITS tools.” 

Under the thematic strand “Rehabilitation of  natural and built environments,” aspects are going on: 

“Methodologies and models to predict degradation and improve maintenance, renewal and investment 

decisions within the dif ferent transport inf rastructure sys tems and across them (integrated asset 
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management)” and “Retrof itting transport systems: changing and adapting “old to like-new” transport 

systems to meet new performance standards while extending the existing ones.” 

Nevertheless, many other subjects are included in the going on or predicted to be developed soon, which 

could be included in other thematic strands or even in the two main thematic strands where the group 

feels more conditions to establish its work base. These subjects are “the application of  nanotechnology 

and development of  low energy asphalt concrete incorporating industrial by -products, having the same 

structural ef f iciency as traditional ones”, “new concepts for railway inf rastructure design to enhance  

reliability, availability, maintainability and resilience to natural events”, “tools and indicators to 

inf rastructure planning and design and technology development to foster sustainable modes in urban 

environments (for vulnerable users like pedestrians and cyclists)”, “adaptable networks through dynamic 

regulatory schemes managed by advanced ICT technologies and implemented by ITS innovative 

solutions for inf rastructure”, “microscopic and other type of  simulation modelling for the estimate of  

network safety performance for vehicles, f reight and vulnerable users”, “new life cycle assessment for 

transportation inf rastructures in a low life cycle cost perspective, incorporating material, risk and f lexibility 

and environmental concerns through the use of  innovative techniques to survey the necessary indicators 

and to establish decisions”, “to redesign global logistics processes, including the last mile component of  

the logistics chain, towards enhanced ef f iciency, reduction of  CO2 emissions and enhancement of  

accessibility”, “optimization and simulation of  public transport operations under a huge uncertainty for 

demand and risk analysis to support decision-making in transport system investments”.  

 

Group Governance 

The coordinator should raise all ef forts on the following directions:  

- stimulating joint activities among the members of  the group;  

- trying to increase the collaboration and crosscutting initiatives with other groups of  CERIS;  

- Encouraging meetings of  thematic strand players whenever pertinent for any envisaged 

interdisciplinary action, acting in cooperation with the coordinator of  the thematic strand.  

Group meetings are promoted regularly, mainly with permanent members and collaborators, such as Post -

doctorate and Ph.D. students, to discuss the results, the group activity, resource management, and to 

monitor the development of  the activities.  

 

Facilities 

The research is supported by laboratory facilities of  two types: experimental facilities (Laboratory of  

Transport Inf rastructures, LVCT) and two rooms dedicated to developing transport and inf rastructure 

systems applications. LVCT is mainly dedicated to research, teaching, and IR&D about road and airport 

pavements (materials, structures behavior, and its assessment). It also has worked in traf f ic surveys to 
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support traf f ic management studies. The two mentioned rooms support all the developments for transport 

planning, services, and operation, in connection with the doctoral program in transportation systems and 

all the research and technological transfer made for the industry. Both facilities are located at the IST 

campus of  Alameda and are of ten shared with other research groups . 
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PART III - ACTIVITY 

III.1 Activity indicators - Summary table for 2023 

ACTIVITIES  

PhD Theses 
Concluded 5 

To be concluded af ter 2023 30 

Publications 

Papers in peer-reviewed journals 

International peer-reviewed journals  
(WoS AND Scopus) 

38 

Peer-reviewed journals (non-WOS 

OR non-Scopus) 
3 

Peer-reviewed journals (non-WOS 
AND non-Scopus) 

0 

Papers in proceedings 
International 32 

National 1 

Books 

Entire 1 

Chapters 12 

As editor 4 

Reports 
Scientif ic 0 

Consultancy/others 15 

Collective guidance 
in scientif ic work 

Editor-in-Chief  
WoS/Scopus-indexed Journals 1 

Other journals 0 

Associate Editor 
WoS/Scopus-indexed Journals 1 

Other journals 0 

Issue Editor/Guest 

Editor/Membership Editorial 
Boards 

WoS/Scopus-indexed Journals 19 

Other journals 2 

Membership in Scientif ic 
Committees 

International 3 

National 1 

Draf ting of  codes, 

Recommendations 

International 2 

National 15 

Organization of  scientif ic events 
International 3 

National 0 

Competitive 
research projects 

International research grants 
Started in 2023 2 

Active in 2023 4 

National research grants 
Started in 2023 2 

Active in 2023 7 

Competitive individual research grants (PhD, Post-doc, 
sabbatical, etc.) 

Started in 2023 1 

Active in 2023 3 

Awards 
International 0 

National 1 

Refereeing for funding agencies 
International 0 

National 0 

Invited lectures 

Keynote lectures at international 
conferences 

0 

Other 0 

Models 0 
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ACTIVITIES  

Software applications 0 

Pilot plants 0 

Prototypes 0 

Patents 
International 0 

National 0 

Other actions (e.g., scientif ic dissemination to a broad audience, social media) 1 

 

III.2 Highlight of main achievements 

The group’s senior members regular participation in the most reputed international organizations, actively 

working in their committees, such as the OECD committees (International Transport Forum and others), 

European Parliament, European Commission, Adviso rs, and Evaluators to Research Programmes (in 

France, Belgium, Netherlands, Kazakhstan, Brazil and also with the European Commission), as well as 

with the Independent Evaluation Group of  the World Bank Group, World Road Association Committees, 

UIC committees (International Union of  Railways). 

Several research and I&D contracts were established and are underway with the main transportation 

stakeholders in Portugal and abroad, for instance, Inf rastructures de Portugal (National Road and Railway 

Inf rastructure Administration), ANA (international airports manager in Portugal), Lisbon’s public 

transportation operators  (bus, metro, and Tagus river boat transit administration for the Lisbon 

metropolitan area), the Lisbon Metropolitan Authority and several construction and consultancy 

companies, acting in and outside Portugal. 

Impacts of  the group activity are also ref lected in publications and research projects undertaken, where 

this group typically maintains an average of  more than nine research projects in parallel. Currently (2023), 

this group presents an average production of  3.8 peer review scientif ic papers per year and per member 

(i.e., 41 papers, 38 of  which are WoS and/ or Scopus indexed). 
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PART IV – FUTURE ACTIVITY (2024) 

The RG4 for 2024 will pursue the objectives described in section II.1 using the means and the routes 

of fered by EU (Horizon Europe) and national (Portugal 2030 and FCT) f inanced research projects, by the 

research involved in each on going Ph.D. works integrated on the doctoral program in Transportation 

Systems, by the innovation, the technology and the development transfer to society and industry, by 

supporting the professional training programs set with several stakeholders on the transportation and 

inf rastructure systems, and by the improvement of  the results achieved within the international networks 

already established and the ones to enhance if  the opportunity co mes. 
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RESEARCH GROUP 5 – Studies on construction 

RESEARCH GROUP COORDINATOR – João Ramôa Correia  

 

PART I - RESOURCES 

I.1 Budget 

BUDGET (euros) 

FCT Other Funding 

STRATEGIC 

Funding 
FCT Projects 

Other Research Funding Consultancy 

TOTAL 

National International National International 

45 405,70 174 515,96 79 491,30 317 560,73 308 800,00 0,00 925 773,69 

 

I.2 Personnel 

 

PERSONNEL 

Name Category Member 

Collaborator  

with 
PhD 

without PhD 

PhD 
student 

Other 

Ana Filipa Ferreira da Silva Cigarro Matos Researcher x      

Ana Paula Filipe Tomé Assistant Professor x      

Ana Paula Patrício Teixeira Ferreira Pinto 

França de Santana 
Assistant Professor x       

António Heleno Domingues Moret 
Rodrigues 

Associate Professor x       

António José Barreto Tadeu Full Professor x    

Augusto Martins Gomes Associate Professor x       

Beatriz Rosa de Abreu Pereira Marques Researcher x    

Bruna Amarílis da Palma e Silva Researcher x      

Carlos Paulo Novais Oliveira da Silva Cruz Associate Professor x       

Catarina Serra Researcher x    

Cinthia Maia Pederneiras Researcher x      

Clara Isabel Fernandes Pereira Researcher x     
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PERSONNEL 

Name Category Member 

Collaborator  

with 
PhD 

without PhD 

PhD 

student 
Other 

Cláudia Alexandra Rocha Ferreira Researcher x      

Enrico Zacchei Researcher x    

Evelina Brigite Pires da Moura Rodrigues Researcher x      

Fernando António Baptista Branco Full Professor/retired x      

Fernando Farinha da Silva Pinho Assistant Professor x      

Fernando Henriques Full Professor x    

Gina Maria Lourenço Matias Researcher x    

Giovanni Borsoi Researcher x     

Hugo Entradas Silva Researcher x    

Inês Cruz Mina Rosa Researcher x     

Inês dos Santos Flores Barbosa Colen  Full Professor x      

Joana de Sousa Dias Prata Researcher  x   

João António Soares de Almeida Researcher x    

João Nuno Noronha Ramos Vigário 
Pacheco 

Researcher x      

João Paulo Correia Rodrigues Associate Professor x      

João Paulo Janeiro Gomes Ferreira Associate Professor x      

João Pedro Ramôa Ribeiro Correia Full Professor x      

João Rafael Cardoso de Brito Oliveira 
Abrantes 

Researcher  x   

Jorge Manuel Caliço Lopes de Brito  Full Professor x    

José Alexandre de Brito Aleixo Bogas Assistant Professor x      

José António Raimundo Mendes da Silva Associate Professor x    

José Dinis Silvestre Associate Professor x      

José Manuel Cabecinhas de Almeida 
Gonilha 

Researcher x      

Julieta Maria Pires António  Associate Professor x    

Luís Manuel Faria da Rocha Evangelista Assistant Professor x      

Márcio Paulo Ferreira Gonçalves Researcher x    
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PERSONNEL 

Name Category Member 

Collaborator  

with 
PhD 

without PhD 

PhD 

student 
Other 

Maria Cristina de Oliveira Matos Silva Assistant Professor x       

Maria da Glória de Almeida Gomes Assistant Professor x      

Maria de Castro Fonseca Mourão Manso  Researcher x       

Maria do Rosário Dinis Moreira Fino  Researcher x    

Maria Dulce e Silva Franco Henriques Professor Adj x       

Maria Idália da Silva Gomes Professor Adj   x     

Maria Inês Vieira Simões Researcher x    

Maria Isabel Torres Morais Assistant Professor x    

Maria Paulina Santos Forte de Faria 

Rodrigues 
Associate Professor x       

Maria Teresa de Almeida Gouveia 
Geraldes Freire 

Researcher  x      

Mário Alexandre de Jesus Garrido  Researcher x       

Mário José Loureiro de Figueiredo e Sá Researcher   x    

Michael Alexander de Oliveira Brett Researcher x    

Miguel Alberto Pereira Esteves Researcher x    

Miguel Nuno Caneiras Bravo Researcher x       

Nuno Albino Vieira Simões Associate Professor x    

Pedro Miguel Soares Raposeiro da Silva Assistant Professor  x     

Rita Maria Vilela Nogueira Assistant Professor x      

Rui Miguel Sendas Jerónimo Researcher  x   

Rui Vasco Pacheco Santos da Silva Researcher x       

Sofia Alexandra de Carvalho Ferreira Real Researcher x       

Vitor Faria e Sousa Assistant Professor x       

Wesley Bruno da Silva Machini Researcher  x   

Admir Jeremias Silva Tavares PhD Student   x  

Adnan Abdulghani Ali Al-ganad PhD Student   x  

Adriana Melo Baio Dias PhD Student   x  
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PERSONNEL 

Name Category Member 

Collaborator  

with 
PhD 

without PhD 

PhD 

student 
Other 

Adriana Sofia Rodrigues Boaventura de 

Azevedo 
PhD Student     x   

Alessandra Ranesi (concluded 2023) PhD Student     x   

Ali Shoaei PhD Student     x   

Alissandra Pessoa Almeida (concluded 
2023) 

PhD Student   x  

Ana Chambel da Silva Carriço  PhD Student    x   

Ana Cristina Chalaça Gil (concluded 2023) PhD Student     x  

Ana Cristina de Santana Inglês PhD Student   x  

Ana Margarida Gaspar de Oliveira Braga 
Maia 

PhD Student     x   

Ana Sofia Santos Ferreira Leonardo  PhD Student     x   

André Filipe Rosário Marcelino Silva PhD Student     x   

André Miguel Pereira Castelo (concluded 
2023) 

PhD Student     x  

Andrea Ferre Balboa PhD Student   x   

António Braz Leiras PhD Student   x  

António Luis Domingues Ginja (concluded 
2023) 

PhD Student   x  

Armando Demaj (concluded 2023) PhD Student   x  

Arpan Joshi PhD Student   x  

Bahareh Ramezani PhD Student     x   

Bernardete de Lourdes Ferreira Minervino  PhD Student     x   

Bruno Aguirre Tessaro (concluded 2023) PhD Student     x   

Bruno Carvalho Lima de Alencar Matos PhD Student     x   

Bruno Jorge Santos de Carvalho Matos PhD Student   x  

Carlos Miguel Rocha PhD Student     x   

Catarina Faria Lopes PhD Student     x   

Catarina Pinto Mouraz PhD Student   x  

Charles Severo Cenci PhD Student     x   

Dany Azad Kareem Kassim PhD Student     x  
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PERSONNEL 

Name Category Member 

Collaborator  

with 
PhD 

without PhD 

PhD 

student 
Other 

David Eduardo Nunes Bastos PhD Student     x  

Deives Junior de Paula PhD Student     x  

Douglas Rocha PhD Student     x   

Eduarda da Conceição Nepomuceno  PhD Student     x  

Eleonora Cintura PhD Student     x   

Eloísa Maria Castilho dos Santos PhD Student     x   

Elżbieta Jadwiga Hamadyk PhD Student     x   

Filomena das Dores Cardoso do Espírito 
Santo Carvalho 

PhD Student     x  

Ghandy Diaa Eddine Lamaa PhD Student     x   

Gonçalo Roque Araújo PhD Student     x   

Gustavo Silva da Rocha PhD Student     x  

Hala Ali Abdulrazaq PhD Student     x  

Henriqueta Sofia de Almeida Teixeira PhD Student     x   

Ilídio dos Santos Dias PhD Student     x   

Inês do Nascimento Teotónio (concluded 
2023) 

PhD Student     x    

Inês Rodrigues Rita PhD Student     x   

Isequiel José Soares Alcolete PhD Student   x  

Javier Andres Forero Valencia (concluded 
2023) 

PhD Student    x    

Joana Alexandra Mirante Barrelas PhD Student     x   

João Alfredo de Lazzari PhD Student     x   

João Diogo Fragoso Januário (concluded 
2023) 

PhD Student   
x 
 

 

João Luís Carreiras Ribeiro Parracha PhD Student     x   

João Maria da Costa de Sousa de Macedo 
Schedel 

PhD Student    x   

João Paulo Melo Dâmaso Moniz PhD Student   x  

João Pedro de Freitas Saraiva dos Santos PhD Student   x  

Jordan Loïc Dongmo Tadonbou PhD Student   x  
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PERSONNEL 

Name Category Member 

Collaborator  

with 
PhD 

without PhD 

PhD 

student 
Other 

Jorge Miguel Pires do Nascimento Pontes PhD Student     x   

José Lima Ferreira PhD Student     x   

Kátia Maria Pereira Soares PhD Student     x   

Madalena Fava Lopes Rucha PhD Student   x   

Maria Ana Benoliel Nunes Bonito  PhD Student     x   

Maria Inês Sardinha Gomes PhD Student   x   

Mariana Marques Gonçalves  PhD Student   x   

Marina Machado Leal dos Santos PhD Student   x  

Marta Isabel Silva Rodrigues da Costa PhD Student   
x 

 
 

Martim Nabais PhD Student   
x 
 

 

Maryam Salati PhD Student   
x 
 

 

Mayara Di Castro Silva PhD Student   
x 

 
 

Md Abu Toyob Shahid PhD Student   
x 
 

 

Mehdi Mellef PhD Student   
x 
 

 

Muhammad Rubel PhD Student   
x 
 

 

Mustafa Bahjat Ibrahim PhD Student   
x 

 
 

Patrícia Alexandre Pereira Marques 
Marchante 

PhD Student   
x 
 

 

Paulo Jorge Dias de Carvalho  PhD Student   
x 
 

 

Pedro de Andrade Quirino Rosa PhD Student   
x 
 

 

Pedro Emanuel Frazao Pedroso PhD Student   x  

Pedro Enrique Cantor Cortes PhD Student   x  

Poliana Bellei PhD Student   x  

Qifan Ren PhD Student   x  

Rafael Travincas Pinto (concluded 2023) PhD Student   
x 

 
 

Rafaela Caetano de Almeida PhD Student   
x 
 

 

Raphael Augusto Vasconcelos Carneiro 

Nascimento  
 

PhD Student   
x 
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PERSONNEL 

Name Category Member 

Collaborator  

with 
PhD 

without PhD 

PhD 

student 
Other 

Ricardo Infante Gomes PhD Student   
x 

 
 

Ricardo Jorge Tomé Cruz PhD Student   x  

Rita Freire Machete PhD Student   x  

Rita Silva Andrade Santos PhD Student   x  

Roberto Rosa de Santana PhD Student   x  

Rodrigo Almeida Freitas PhD Student   x  

Rodrigo da Silva Varela Pedral Sampaio PhD Student   x  

Rúben Filipe Rosa Lopes PhD Student   x  

Rui Miguel Silva de Craveira Neves PhD Student   x  

Salem Alnezami PhD Student   x  

Sara de Brito Coimbra PhD Student   x  

Sara Maria Santos Soares Dias  

 
PhD Student   x  

Sérgio Roberto Oberhauser Quintanilha 
Braga 

PhD Student   x  

Seyedsajjad Hosseini PhD Student   x  

Sofia Rita Machado Bicha Castelo  PhD Student   x  

Tânia Raquel Alves dos Santos PhD Student   x  

Tarikul Hasan PhD Student   x  

Tiago Liberalesso PhD Student   x  

Tomás João Fernando PhD Student   x  

Valdomiro Ceolin Neto PhD Student   x  

Yoleimy del Carmen Avila Pereira PhD Student   x  

Yu Yi Ye PhD Student   x  

 

The summary table is shown below. 

Type Permanent 

Non-permanent 

Total 

Contract Scholarship 
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Members 29 25 0 54 

Collaborators with PhD 3 4  7 

Collaborators without 
PhD   

  104 104 

Technical staff    0 

Administrative Staff 2   2 

Others    0 
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PART II - DESCRIPTION 
Leadership 

The coordinator of  the Group of  Studies on Construction in 2023 was Professor João Ramôa Correia. 

Description of the Research Group 

The group RG5 is organized into four research domains, following the most representative research 

guidelines in which it is involved: 

- Construction Materials, Technology, and Management Innovation;  

- Sustainable Construction; 

- Monitoring, Rehabilitation, and Conservation of  the Built Heritage;  

- Fire Behaviour of  Materials and Structures. 

General Objectives 

- The research activities aim at developing research projects in the following domains:  

- Construction Materials, Technology, and Management Innovation: advanced materials (GFRP, 

CFRP); waterproof ing systems; concrete and mortars technology; construction quality, safety, 

environmental, and health management; virtual reality applications in cons truction; 

- Sustainable Construction: sustainability and deconstruction strategies; sustainable traditional 

materials; demolition and recycling; recycled aggregates; building physics and passive design; 

building acclimatization and mechanical systems; 

- Monitoring, Rehabilitation, and Conservation of  the Built Heritage: Inspection, diagnosis, 

maintenance, and rehabilitation systems; maintenance of  buildings envelope; conservation of  

historical building heritage; sensors, technological innovation, and structural assessment; 

- Fire Design: f ire resistance and risk evaluation of  cultural heritage.  

Other objectives are: 

1. To participate in national and international technical and scientif ic committees; 

2. To participate/organize national and international conferences;  

3. To teach in Graduation and Post-Graduation courses in the f ield of  construction and 

participate in academic events; 

4. To perform consultancy work to fund research and provide practical applications to research 

results. 
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Group Governance 

The group governance, promoted by the coordinator, aims at: 

- promoting application to research funding (projects, scholarships, advanced consultancy , etc.); 

- stimulating joint activities among the members of  the group;  

- increasing the collaboration with other groups of  CERIS in the f rame of  transversal initiatives, 

namely in the context of  the thematic strands; 

- organizing CERIS seminars. 

 

Facilities 

Laboratory of  Structures (LERM) and Laboratory of  Construction (LC): 

• One-compartment climatic chamber and several pieces of  equipment to study hygrothermal 

behavior of  a real scale prototype of  walls and products and to assess indoor air quality; also 

including water spray, temperature, and humidity control devices; inf rared cameras; moisture 

meter; pyranometer, lux meter, Multi-gas Monitor (Bruel & Kjaer) to measure the concentration 

up to 5 components of  a gaseous mixture; 

• Two accelerated carbonation climatic chambers; 

• Wet/dry curing chambers, temperature/humidity control chamber for creep/shrinkage;  

• Five ovens for pre-conditioning and drying of  solid samples; 

• One electric bottom-loading furnace and one three-zone split furnace, both electrically heated and 

controlled by computer for f ire resistance tests;  

• One electrical, environmental chamber (Tinius Olsen) attachable to a universal testing machine;  

• One video-extensometer; 

• One intermediate scale gas furnace controlled by computer for f ire resistance tests;  

• Data loggers for data acquisition; 

• Personal computers; 

• Sensors such as displacement transducers, load cells, strain gauges, temperature transducers, 

pressure gauges, inclinometers, etc.; 

• Load application systems, including hydraulic jacks (up to 5.000 kN capacity), electronic, electric, 

and manual hydraulic pumps (shared with other Groups);  

• Universal testing machine Instron (tension/compression tests, 250 kN capacity, 100 mm stroke) 

(shared with other Groups); 
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• Universal testing machine for monotonic or cyclic tests in tension or compression, 50 KN capacity; 

• Hydraulic Press for compression and modulus of  elasticity tests (3.000 kN capacity) associated 

with a press for f lexural tests; 

• Hydraulic Press for compression and f lexural tests of  mortar, paste, and grout samples;  

• Reaction wall equipped with 1.000 kN screw jack (shared with other Groups);  

• Steel reaction f rames (shared with other Groups); 

• Various mortar and concrete mixers of  dif ferent capacities, namely: 2 liters; 5 liters; 40 liters; 60 

liters; 80 liters; 

• Equipment to measure the f resh properties of  concrete, mortar, and grout (Marsh f low cone, f low-

table, slump cone, U-box, L-box, V-funnel, V-B apparatus, concrete air content meter - pressure 

method, Vicat needle-setting time, etc.); 

• Equipment for aggregate characterization, such as High-capacity sieve shakers, Los Angeles 

machines, sieves for f lakiness index determination, and dry powder pycnometers;  

• Equipment for abrasion resistance tests of  stone and ceramic materials;  

• Rapid chloride migration test for mortar and concrete samples;  

• Set for construction condition evaluation including Schmidt hammers, pendulum hammers, steel 

bars detectors, phenolphthalein kit, chloride kit, crack microscope, crack rulers, strain gauges, 

core drilling machine, PH meter, Conductivity meter, moisture meter, hygrometers, impact test 

devices for renders and screeds, etc.; 

• Measuring equipment for elastic properties of  a wide range of  materials based on the “impulse 

excitation technique” to measure dynamic elastic moduli over a range extending f rom 50 MPa to 

over 1000 GPa (Grindsonic); ultrasonic pulse velocity (Pundit) that measures transit time and 

pulse velocity, path length, perpendicular crack depth, and surface velocity; transducers with 

dif ferent shapes (contact; exponential) and f requencies (54 kHz; 150 kHz);  

• Workshop for metallic and timber parts fabrication (drills, saws, welding machines, etc.) (shared 

with other Groups); 

• Thermal conductivity meter equipment (Holometrix Rapid -K and portable hand-held Isomet with 

surface and inner probes and dif ferent ranges) for direct measurement of  heat transfer properties 

of  a wide range of  isotropic materials; measurement of  Thermal Conductivity, Thermal Dif fusivity, 

Volume Heat Capacity, and Temperature; 

• Water permeability tests for low to moderately permeable materials;  

• Air/gas permeability tester for concrete samples; 

• Handheld Digital Microscope for materials analysis  
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• High-capacity sieve shaker; 

• Viscosimeter for grouts, pastes, and mortars produced with f ine sand;  

• One B&K Building Acoustics system for laboratory and in-situ tests; 

• Life cycle assessment database of  construction materials and building assemblies "f rom cradle 

to cradle." Sof tware for Environmental and Economic Life cycle assessment of  buildings and for 

modeling the building energy; 

• Solar Cooling Laboratory (LSAS). It is being used to test solar-assisted absorption systems for 

building acclimatization; 

• Controlled (temperature and mass f low rate) hot and cooled water circuits, ventilation;  

• A modular single-ef fect absorption machine that allows the testing of  specif ic components;  

• Hot and cold-water circuits to run the machine; 

• A data acquisition system based on a digital multimeter and a real bank;  

• Personal computers; 

• Measurement equipment includes PT100 sensors (4wire), pressure sensors, turbines, and 

electromagnetic f lowmeters. 

Laboratory of  Computational Mechanics (LMC): 

• Facilities in the use of  computers and printers shared with other Groups. The experiments are 

carried out by the individual members of  the Group or by PhD or MSc students. Sometimes the 

staf f  charged with the maintenance of  LERM and LC gives some help, but the Group does not 

dispose of  qualif ied experimental personnel to attend to all the research areas. When the global 

needs of  the users of  LERM and LC coincide in a certain period, delays in the research progress 

have occurred in the past. The maintenance and repair (or installation of  new equipment) of  

equipment are normally done by staf f  f rom LERM, LC, or by specialized f irms. 
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PART III - ACTIVITY 

III.1 Activity indicators - Summary table for 2023 

 

ACTIVITIES  

PhD Theses 
Concluded 14 

To be concluded after 2023 91 

Publications 

Papers in peer-reviewed journals 

International peer-reviewed journals 
(WoS AND Scopus) 

175 

Peer-reviewed journals (non-WOS OR 
non-Scopus) 

7 

Peer-reviewed journals (non-WOS AND 
non-Scopus) 

0 

Papers in proceedings 
International 108 

National 8 

Books 

Entire 0 

Chapters 72 

As editor 3 

Reports 
Scientific 38 

Consultancy/others 19 

Collective guidance in 
scientific work 

Editor-in-Chief 
WoS/Scopus-indexed Journals 1 

Other journals 0 

Associate Editor 
WoS/Scopus-indexed Journals 9 

Other journals 0 

Issue Editor/Guest 
Editor/Membership Editorial Boards 

WoS/Scopus-indexed Journals 37 

Other journals 18 

Membership in Scientific Committees 
International 18 

National 28 

Drafting of codes, Recommendations 
International 20 

National 33 

Organization of scientific events 
International 7 

National 0 

Competitive research 
projects 

International research grants 
Started in 2023 7 

Active in 2023 14 

National research grants 
Started in 2023 5 

Active in 2023 41 

Competitive individual research grants (PhD, Post-doc, 
sabbatical, etc) 

Started in 2023 8 

Active in 2023 19 

Awards 
International 14 

National 4 

Refereeing for funding agencies 
International 0 

National 0 

Invited lectures 

Keynote lectures at international 
conferences 

4 

Other 4 

Models 0 
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ACTIVITIES  

Software applications 0 

Pilot plants 0 

Prototypes 0 

Patents 
International 0 

National 4 

Other actions (e.g., scientific dissemination to a broad audience, social media) 5 

 

 

III.2 Highlight of main achievements 

Various research programs were completed or initiated during this period and will provide results in the 

near future. 

The main f ields of  research are: 

• Innovative applications of  materials such as GFRP and CFRP were studied in depth, 

experimentally, and analytically; most Portuguese research on waterproof ing systems was 

performed within the group; breakthroughs in concrete and mortars technology were 

experimentally validated; mortars and concrete formulations with nanomaterials were 

performed; studies on the energy ef f iciency of  dif ferent materials, building components and 

construction systems such as active and glazing facades, shading devices and green roofs and 

walls were conducted; risk-informed quality, safety and environmental management in 

construction related research was included in various national and international actions, 

including normative work; 

• New theories on sustainability and construction were put forward, such as the use of  traditional 

techniques and materials (earth, wood, stone, brick), implementation of  selective demolition and 

recycling maximization (namely recycled aggregates in concrete and mortars production), and 

strategies of  passive design and acclimatization; 

• Life-cycle management systems (inspection, diagnosis, maintenance, and rehabilitation); 

conservation of  historical building heritage (within various European research projects); other 

projects included sensors in structures, technological innovation, and assessment of  complex 

structures; The summary of  the main achievements is indicated in the above table;  

• Seismic rehabilitation of  masonry buildings; experimental and numerical analysis of  timber-

f ramed masonry walls subjected to monotonic and cyclic loading; reinforcement of  timber-

f ramed masonry walls with elastoplastic dampers, reinforced render, or steel plates. 

Experimental and numerical analysis of  ordinary masonry walls subjected to in-plane and out-

of -plane loading. Seismic reinforcement of  ordinary masonry walls with carbon f iber reinforced 

render or transverse hinge connectors.  
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PART IV – FUTURE ACTIVITY (2024) 

The RG activities in 2024 will be a natural follow-up of  the research carried out in 2023. These activities 

will cover research objectives that include dif ferent cross-cutting issues with branches in the four thematic 

strands: Product development in Civil Engineering industries (PD); Risk and safety in natural and built 

environments (RS); Rehabilitation of  natural and built environments (RNBE); Response to natural and 

societal changes (RNSC). 

The RG activities for 2024 will be organized according to major research topics as follows:  

- To develop research projects in Construction Materials, Technology, and Management 

Innovation; Sustainable Construction; Monitoring, Rehabilitation, and Conservation of  the Built 

Heritage. An ef fort will be made to concentrate on increasingly less wide and  more specif ic f ields 

to produce relevant results in national and international forums (measured in a signif icant increase 

in the number and impact factor of  papers in peer-reviewed international journals, the supervision 

of  Ph.D. Theses and the approval o f  national and international research grants): advanced 

materials and technologies also focusing on nanomaterials - establish international cooperation 

and be a national leader in the f ield of  composites (GFRP and CFRP); concrete and mortars 

technology - proceed with Ph.D.  and MSc studies under way (in strong collaboration with LNEC) 

and improve the Mortars Section of  the Construction Laboratory; risk informed quality, safety and 

environmental management in construction - increase the already large international cooperation 

via technical committees and international conferences; sustainability and deconstruction 

strategies and technology - proceed with Ph.D. and MSc studies under way and be a national and 

international reference in the f ield of  recycled aggregates for concrete and mortars production; 

building physics and passive design - continue the very good results in the near past and expand 

its potential through studies on energy ef f iciency and acoustics of  innovative materials, 

components and construction systems; building acclimatization and mechanical systems - 

continue collaboration with the Mechanics and Physics Departments of  IST Department of  IST,  

strategically important in terms of  sustainable construction in terms of  energy -saving; inspection, 

diagnosis, maintenance and rehabilitation systems - proceed with Ph.D. and MSc studies under 

way and be a national and international reference in the f ield of  inspection and diagnosis systems; 

conservation of  historical building heritage - continue and strengthen national and international 

cooperation projects, namely within the Construction Technological Portuguese Platform (PTPC);  

- To continue participating in national and international committees, participating/organizing 

national and international conferences, teaching in Graduation and Post -Graduation courses in 

the f ield of  construction (namely in the FCT Doctoral Program Eco Construction and 

Rehabilitation, launched in 2014), and participating in academic events and performing 

consultancy work. 
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RESEARCH GROUP 6 - Structural Design and Geotechnics 

RESEARCH GROUP COORDINATOR – Eduardo Júlio 

 

PART I - RESOURCES 

I.1 Budget 

BUDGET (euros) 

FCT Other Funding 

STRATEGIC 

Funding 
FCT Projects 

Other Research Funding Consultancy 

TOTAL 

National International National International 

31 434,71 112 683,12 828 289,77 151 567,85 266 816,36 0,00 1 390 791,81 

 

I.2 Personnel 

PERSONNEL 

Name Category Member 

Collaborator 

with 

PhD 

without PhD 

PhD 
student 

Other 

André Filipe Castanheira Alves Furtado Assistant Professor x    

António Manuel Candeias de Sousa Gago  Associate Professor  x    

António Manuel Pinho Ramos 
Associate Professor 

with Habilitation 
x     

António Manuel Figueiredo Pinto da Costa Assistant Professor  x    

Carla Alexandra da Cruz Marchão Assistant Professor x     

Carlos Alberto Ferreira de Sousa Oliveira Full Professor Retired x     

Carlos Manuel Tiago Tavares Fernandes Assistant Professor  x    

Carlos Manuel Chastre Rodrigues Associate Professor x     

Corneliu Cismasiu Associate Professor x     

Dinar Reis Zamith Camotim Full Professor Retired x     

Eduardo Nuno Brito Santos Júlio  Full Professor x     

Eduardo Soares Ribeiro Gomes Cavaco  Assistant Professor  x    

Elói João Faria Figueiredo Full Professor x     

Fernando Manuel Fernandes Simões 
Assistant Professor 

with Habilitation 
 x    

Fernando Pedro Simões da Silva Dias Simão Assistant Professor  x   

Filipe Pimentel Amarante dos Santos Assistant Professor x     

Hugo Miguel Bento Rebelo Assistant Professor x     

Hugo Sérgio Sousa Costa Adj. Professor x     

Ildi Cismasiu Assistant Professor  x    

Jaime Alberto dos Santos 
Associate Professor 

with Habilitation 
 x    
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PERSONNEL 

Name Category Member 

Collaborator 

with 
PhD 

without PhD 

PhD 

student 
Other 

João Carlos de Oliveira Fernandes de Almeida 
Associate Professor 

with Habilitation 
 x    

João Pedro Lage da Costa Firmo Assistant Professor x       

Jorge Miguel Silveira Filipe Mascarenhas 

Proença 
Associate Professor x     

José Joaquim Costa Branco de Oliveira Pedro  Assistant Professor x     

José Nuno Varandas da Silva Ferreira Assistant Professor  x    

Luís Manuel Coelho Guerreiro  
Associate Professor 

with Habilitation 
x     

Luís Manuel Calado de Oliveira Martins Full Professor x     

Maria Rafaela Pinheiro Cardoso 
Associate Professor 

with Habilitation 
x     

Mário Manuel Paisana dos Santos Lopes Assistant Professor x     

Nuno Rafael da Silva Peres Professor  x   

Paulo Alexandre Lopes Fernandes Coordinator Professor x     

Paulo Renato Camacho da Silva Lobo  Assistant Professor  x    

Pedro Manuel de Castro Borges Dinis Assistant Professor x     

Peter John Bourne-Webb Assistant Professor x     

Ricardo Nuno Francisco do Carmo Assistant Professor x     

Rita Maria do Pranto Nogueira Leite Pereira 

Bento 
Full Professor x     

Rodrigo de Moura Gonçalves 
Associate Professor 

with Habilitation 
x     

Rui Pedro Carrilho Gomes Assistant Professor x     

Rui Pedro César Marreiros Assistant Professor x     

Teresa Maria Bodas de Araújo Freitas Assistant Professor x     

Válter José da Guia Lúcio Associate Professor x     

António Pedro Carones Duarte Researcher x     

Brisid Isufi Researcher x     

David Ventura Manta Researcher x     

Ionut Dragos Moldovan Researcher x     

Jónatas Miguel de Almeida Valença Researcher x     

Mário Rui Tiago Arruda Researcher x     

Mónica Maria Sequeira Amaral Ferreira Researcher  x    

Roman Fernandez Rodríguez Researcher  x   

Abdalla Mustafa Abdalla Almukashfi  PhD Student   x  

Ali Asghar Nemati PhD Student   x  

Amaro António Feliciano Catumbaiala PhD Student   x  

Ana Célia Henriques Antunes PhD Student   x  

Ana Raquel Rodrigues de Paula PhD Student   x  

André Filipe Bento Guedes Quinhones PhD Student   x  

António Maria Matos Lopes Simões PhD Student   x  

Arianna Lupattelli PhD Student   x  

Armando Demaj PhD Student   x  

Bárbara Cardoso Gomes PhD Student   x  

Bruno Aguirre Tessaro (concluded 2023) PhD Student   x  

Bruno José Oliveira Santos PhD Student   x  

Carlos Miguel de Araújo Rocha PhD Student   x  
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PERSONNEL 

Name Category Member 

Collaborator 

with 
PhD 

without PhD 

PhD 

student 
Other 

Deodato Bongo Manuel PhD Student   x  

Diogo Nunes Galhofo (concluded 2023) PhD Student   x  

Eduardo Menayame Kielo Madekanga PhD Student   x  

Elisson Bilheiro Ferreira Filho  PhD Student   x  

Eliana Augusta Clemente Soldado PhD Student   x  

Ellon Bernardes de Assis PhD Student   x  

Emad Janghorban PhD Student   x  

Fábio Moutinho Paiva PhD Student   x  

Fernando Rocha Sarquis PhD Student   x  

Gabriel de Jesus Gomes PhD Student   x  

Ghandy Lamaa PhD Student   x  

Inês Costa Feijão Borges PhD Student   x  

João Carlos Martins Rei PhD Student   x  

João Diogo Figueira (concluded 2023) PhD Student   x  

João Manuel Alves Serra PhD Student   x   

João Rodrigo da Silva Baptista PhD Student   x  

José Pedro Pais Fernandes Basto PhD Student   x  

Kamar Aljundi (concluded 2023) PhD Student   x  

Laura Salime Hage de Souza PhD Student   x  

Liliana Caria Oliveira PhD Student   x  

Luís João Ferreira Vieira PhD Student   x   

Luís Miguel Varela Maneta PhD Student   x  

Marcus Omori Yano (concluded 2023) PhD Student   x  

Maria Madalena de Oliveira da Ponte PhD Student   x  

Mariana Cirila Sousa Jesus PhD Student   x  

Mariana Isaura de Moura Ormeche PhD Student   x  

Mariana Margarida Mateus Pinto  PhD Student   x  

Martim Nabais PhD Student   x  

Mehdi Mellef PhD Student   x  

Miguel Ângelo da Silva Rodrigues PhD Student   x  

Mihai Adrian Bud PhD Student   x  

Natan Sian das Neves PhD Student   x  

Nima Tabarestani PhD Student   x  

Peiman Ghaderi PhD Student   x  

Rafael Sanabria Díaz (concluded 2023) PhD Student   x  

Rafaela Caetano de Almeida PhD Student   x  

Ricardo André das Neves Martins PhD Student   x  

Rita Freire Machete PhD Student   x  

Rita Monteiro Garcia Couto PhD Student   x  

Salar Khaiiatali PhD Student   x  

Sara Maria Santos Soares Dias PhD Student   x  

Sérgio Marcelo de Deus Nascimento  PhD Student   x  

Seyedsajjad Hosseini PhD Student   x  

Tatiana Costa Ferreira de Sá Marques PhD Student   x  

Tomás João Fernando PhD Student   x  

Victor Scartezini Terra PhD Student   x  
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The summary table is below.  

Type Permanent 

Non-permanent 

Total 

Contract Scholarship 

Members 29 5 0 34 

Collaborators with PhD 11 2 0 13 

Collaborators without PhD     59 59 

Technical staff    0 

Administrative Staff 1.5   1.5 

Others     
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PART II - DESCRIPTION 

Leadership 

In 2023, Professor Eduardo Júlio was the coordinator of  the Research Group RG6. All PhD members of  

the Group meet formally once a year to def ine and plan the common activities. 

Description of the Research Group 

General Objectives 

The research activity of  RG6 is planned to focus on six major research areas:  

1. Mechanics, Modelling, and Analysis of  Structures;  

2. Earthquake Engineering and Seismology; 

3. Structural Concrete; 

4. Steel and Composite Structures; 

5. Bridge Design; 

6. Geotechnics. 

In general terms and as transversal objectives, it was intended to: 

- Develop new products with enhanced performance, durability, and eco -ef f iciency; 

- Reduce risk and improve the safety of  inf rastructures, namely regarding seismic hazard 

characterization and seismic vulnerability assessment;  

- Increase the ef f iciency of  structural systems and the incorporation of  innovative materials and 

devices; 

- Develop more powerful and f riendly models for structural and geotechnical analysis, directly 

linking to code standards; 

- Develop alternative solutions for the rehabilitation of  existing structures, in particular of  historical 

buildings; 

- Use the above to address specif ic societal challenges.  

On the subject f ield of  Mechanics, Modelling, and Analysis of  Structures, the activity of  the group was 

centered on the analysis of  nonlinear, coupled structural problems using conventional and hybrid f inite 

element formulations, focusing on the following topics: 

(i) Dynamic instabilities and algorithms for the numerical analysis of  the mechanical behavior of  

non-smooth structures with f rictional or elastoplastic components;  

(ii) Modeling of  moving loads on beams on nonlinear foundations ; 

(iii) Numerical simulation of  the wildf ire ef fects in dwellings located in forest areas using 
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computational f luid dynamics by solving the Navier-Stokes equations for low-speed, 

thermally-driven f lows, including smoke and heat transport f rom f ires.  

(iv) Developing of  hybrid-Tref f tz stress plate elements for Reissner-Mindlin plates with an exact 

Kirchhof f  limit. 

On the subject f ield of  Earthquake Engineering and Seismology, the activity of  the group kept focused on 

the following topics: 

1. History of  construction and structural behavior and construction techniques of  traditional 

masonry tile vaults;  

2. Assessment of  existing structures (e.g., dynamic characterization, seismic vulnerability, and 

seismic risk assessment);  

3. Update and improve a model for quick evaluation of  the potential seismic performance of  

masonry and reinforced concrete buildings based on its application to existing buildings;  

4. Structural rehabilitation (e.g., seismic strengthening techniques, passive protection);  

5. Development of  tools to improve preparedness and community resilience, aiming to reduce 

the seismic risk through non-structural elements;  

6. Seismic design of  new masonry constructions. 

On the subject of  Structural Concrete, the activity aimed to deepen the work developed in previous years 

and kept focused on the following topics:  

1. Advanced cementitious materials; 

2. High-performance ordinary and prestress reinforcement; 

3. Enhanced durability; 

4. Sustainable and eco-ef f icient solutions; 

5. Modeling and design models (e.g., stress-f ields models, FEM-based sof tware with strongly 

embedded discontinuities, concrete reinforced with embedded f ibers);  

6. Assessment of  existing structures (e.g., reliability, structural robustness, monitoring, seismic 

vulnerability); 

7. Structural rehabilitation (e.g., repairing and strengthening techniques, seismic strengthening, 

passive protection); 

8. Prefabrication and innovation. 

On the subject f ield of  Steel and Composite Structures, the activity of  the group was planned to develop 

in-house expertise in the following topics: 

9. GBT formulations to perform buckling, post-buckling, and vibration analyses of  isolated 

members and structural systems (e.g., continuous beams or simple f rames) prone to local, 
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distortional, and global deformations; 

10.  In-depth investigations on the non-linear behavior, ultimate strength, and design of  cold -

formed steel open-section and tubular members experiencing coupling phenomena involving 

local and/or distortional buckling; 

11.  Novel rational approaches for the design of  cold -formed and hot-rolled steel angle columns; 

12.  Development and implementation of  (a) a displacement-based f inite element for the linear 

analysis of  curved members (circular axis), (b) a f inite element formulation for the bifurcation 

analysis of  composite steel-concrete beams; 

13.  In-depth investigations on steel sub-assemblages with bolted and welded dissipative fuses;  

14.  Proposal of  design rules for composite structural members and parts;  

15.  Applications to steel and composite bridges. 

In the f ield of  Bridge Design, the activity was planned to deepen the work developed in previous years, 

focusing mainly on the following: 

(i) Buckling resistance of  steel plated girders considering M-V interaction with high compression 

forces (application to cable-stayed bridges);  

(ii) Curved steel plates on bridge deck beam: Post buckling behavior and ultimate strength;  

(iii) The use of  high-strength steels in the bridge deck; 

(iv) Fatigue assessment of  composite steel-concrete cable-stayed bridge decks; 

(v) Higher order beam theory (developments and applications to steel structures and bridges 

analysis); 

(vi) Analysis of  the distortion ef fect on the dynamic behavior of  high-speed railway bridges; 

(vii) Analysis of  substructures of  of fshore wind turbines.  

In the f ield of  Geotechnics, the activity the group focused mainly on the following topics:  

(i) Dynamic characterization of  soils f rom small to large strains, including liquefaction;  

(ii) Studies on the elastic response measured in resonant columns and using bender elements;  

(iii) Characterization of  the chemo-hydro-mechanical behavior of  clayey and treated soils 

considering their structure and degree of  saturation, 

(iv) Characterization of  soils treated with lime, cement, and bacteria, 

(v) Numerical analysis of  geotechnical structures involving strong soil structure interaction (e.g., 

tunnels, retaining structures, piles, and thermoactivated structures),  

(vi) Studies on soil decontamination techniques (e.g., electro -osmosis), 

(vii) Numerical simulation of  gas migration and temperature and solute transport in soils.  
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Group Governance 

Facilities 

The main laboratory facilities used by CERIS RG6 include: (i) the Laboratory of  Structures and Strength 

of  Materials (LERM), (ii) the Laboratory of  Computational Mechanics (LMC), and (iii) the Laboratory of  

Geotechnics (LabGeo), all located at IST Alameda campus, and (iv) the Seismology Laboratory 

(SeismLab) that belongs to the National Geophysical Network. A more detailed description of  each 

laboratory is presented ahead. 

LERM: Regarding the laboratory components available at LERM, the following equipment should be 

mentioned: Travelling crane, Steel f rames; Reaction wall (able to apply horizontal forces up to 1000 kN, 

4m above f loor level); Universal testing machine; Hydraulic Press for compression testing; Wind tunnel; 

Static and dynamic actuators; Automatic data acquisition systems; Accelerometers and displacement 

transducers; The equipment mentioned above allows the realization of  full-scale tests of  structural 

components or assemblage of  structural elements up to one story f rames.  

LMC: Regarding the available computational equipment, the connection to a European electronic mail 

network should be emphasized, as well as the Computational Mechanics laboratories equipped with RISC 

technology graphic workstations, PCs, and Macs served by a cluster that includes a machine with parallel 

processing. All the necessary support equipment was also available, such as printers, plotters, scanners, 

and sof tware for developing numerical models and experimental data processing.  

LabGeo: The facilities of  the Laboratory of  Geotechnics have been used for teaching, research, and 

consultancy projects. It provides the experimental means necessary for developing fundamental research 

on the stress-strain behavior of  soils f rom very small deformation to failure conditions under monotonic 

and cyclic loading. It also provides the possibility to obtain high-quality soil parameters for applied 

research on numerical modeling of  soil-structure interaction problems. Several MSc and  PhD  theses 

were developed using the available equipment resources to perform advanced physical, mechanical,  

hydraulic, and electrical characterization of  geomaterials in saturated and in unsaturated conditions. 

Moreover, existing equipment allows for f ield tests such as quality control, dynamic load tests on piles, 

and seismic tests for site characterization. 

SeismLab: The seismology laboratory and the seismic networks are mainly used for research. CERIS 

operates a seismological laboratory belonging to the National Geophysical Network. The Network comprises 

61 stations to monitor moderate to strong seismic activity in the Portuguese mainland and the Azores. These 

are accelerometric stations with common universal timing, implanted in the basement of  small -size 

constructions such as fire brigade headquarters or schools. Soon, all the accelerometric stations will belong 

to a National Accelerometric Network close to the Accelerometric Stations of  the Institute for the Sea and 

Atmosphere (IPMA). This connection was strongly supported and promoted by FCT.  
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PART III - ACTIVITY 

III.1 Activity indicators - Summary table for 2023 

ACTIVITIES  

PhD Theses 
Concluded 8 

To be concluded after 2023 51 

Publications 

Papers in peer-reviewed journals 

International peer-reviewed journals 
(WoS AND Scopus) 

96 

Peer-reviewed journals (non-WOS OR 
non-Scopus) 

6 

Peer-reviewed journals (non-WOS AND 
non-Scopus) 

1 

Papers in proceedings 
International 67 

National 22 

Books 

Entire 1 

Chapters 26 

As editor 2 

Reports 
Scientific 3 

Consultancy/others 14 

Collective guidance in 
scientific work 

Editor-in-Chief 
WoS/Scopus-indexed Journals 0 

Other journals 0 

Associate Editor 
WoS/Scopus-indexed Journals 9 

Other journals 1 

Issue Editor/Guest 
Editor/Membership Editorial Boards 

WoS/Scopus-indexed Journals 37 

Other journals 14 

Membership in Scientific Committees 
International 4 

National 1 

Drafting of codes, Recommendations 
International 27 

National 21 

Organization of scientific events 
International 1 

National 1 

Competitive research 
projects 

International research grants 
Started in 2023 2 

Active in 2023 6 

National research grants 
Started in 2023 8 

Active in 2023 14 

Competitive individual research grants (PhD, Post-doc, 
sabbatical, etc) 

Started in 2023 3 

Active in 2023 11 

Awards 
International 8 

National 2 

Refereeing for funding agencies 
International 0 

National 0 

Invited lectures 

Keynote lectures at international 
conferences 

7 

Other 2 

Models 0 

Software applications 0 
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ACTIVITIES  

Pilot plants 0 

Prototypes 0 

Patents 
International 1 

National 1 

Other actions (e.g., scientific dissemination to a broad audience, social media) 7 

 

 

III.2 Highlight of main achievements 

In 2023, the following main achievements of  Group RG6 can be highlighted: 

(i) 8 PhD Theses concluded, and 51 are in progress; 

(ii) 26-chapter books authored; 

(iii) 103 papers published in international journals (96 in journals indexed in WOS Web of  Science); 

(iv) 67 papers published in international conference proceedings.  

(v) 22 papers published in national conference proceedings.  

(vi) 2 international research project was awarded, and six are ongoing. 

(vii) 8 national research projects awarded and 14 ongoings. 

(viii) 8 international and two national awards. 

Group members organized or are in the process of  organizing one International Conferences.  

Group members serve as associate editors of  9 WOS-indexed journals, and the group was involved in 37 

editorial boards of  scientif ic journals. 

Group members were also elected as members of  scientif ic organizations at international and national 

levels, involved in funded research projects, in scientif ic committees of  International events , and invited 

to deliver lectures at scientif ic events. 
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PART IV – FUTURE ACTIVITY (2024) 

In 2024, it is planned that the members of  the RG6 continue working on the most relevant research topics 

of  the area, according to reference international organizations and current priorities of  the country.  

A renewed ef fort to promote deeper and more ef fective collaboration between RG members and between 

these and internationally renowned researchers will be made to deliver relevant contributions to the sector 

and increase participation in research projects f unded by the European Union. The main general purpose 

is to improve the construction sector's competitiveness, reduce risk and improve the safety of  

inf rastructures, supporting the development of  economical and eco -ef f icient materials and products and 

new technologies to design, build and maintain high-quality and long-lasting structures. This embraces 

the development of  (i) sustainable materials and products, (ii) innovative construction methods, 

addressing, particularly prefabrication, as well as rehabilitation, (iii) advanced computational tools for 

structural and geotechnical analysis, (iv) contributions to standards and design guidelines for both new 

and existing structures, including their foundations, (v) novel health monitoring and life-cycle assessment 

tools for structural and geotechnics use, and (vi) steel industrial research and innovation in line with the 

European Green Deal.  

Other more general objectives are the increase of  the group internationalization and the links to industry, 

namely through: 

- improvement of  the competitive funding capacity in international and national research 

projects calls 

- participation in national and international standardization committees,  

- organization of  academic national and international events,  

- participation in national and international Graduation and Post-Graduation courses (namely 

ERASMUS and FCT Doctoral Programs) in the f ield of  Structures and Geotechnics,  

- expert consultancy work to partially fund research and provide practical applications to the 

results of  research, 

- cooperation with design of f ices and private companies,  

- partnership with the industry for the optimization of  resources and industrial ef f iciency 

upgrading. 

 

 


