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THEMATIC STRANDS

Product Development in Civil 
Engineering Industries

Risk and Safety in Built and 
Natural Environments

Rehabilitation of Built and 
Natural Environments

Response to Natural and 
Societal Changes

Thecontent and opinionsexpressedwithin
the Newsletterare thoseof the researchers
involvedand are not necessarilysharedby
the Coordinatorsof CERIS
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During the last year, despite the small amount of resources,the
activity of CERIScould be recognized as important for all the
collaboratorsand members, namely through: i) the inspiring, once
more, άOpen5ŀȅέ; ii) a set of very participated ά3 Rocking(Pre)
Conceptionsέsessions(at lunch); iii) the support to the laboratory
activities joining the DECivil in, for instance, contracting a new
technician; iv) contributingto the licensesfor generalsoftware; andv)
planning of an automatic framework to receive the survey of the
informationto producereportsfor RADIST,FCTandFCT¹speriodically
evaluationof the Centre.

So, we arein the gameandwe arehereto win not just to play!Let́ s
do our part, all of us, to continue to be a Nationalreferenceand to
get closeto beanInternationalspottedIR&DCentre.

I wishyouall the greatest2020yearthat youcouldwish.

Luís Picado Santos

EDITORIAL  TEAM
Inês Flores-Colen (coord.)
António Aguiar Costa
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Bruna Silva
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INDEX

лм tw9{L59b¢Ω{ bh¢9

02 SPOTLIGHT ON

04 AWARDS

05 R&D / SEED PROJECTS

09 COLLABORATIONS

12 EVENTS / SEMINARS

15 CERIS REPRESENTATIONS

17 UPCOMING EVENTS

It wasrecentlyconfirmedthe classification
of "Excellent" assignedto CERISby FCT,
inducing a new year full of opportunities
that arise from the obtained financial
support. All of us should be attentive to
the necessarytasksto pavethe way to the
final objectivedefined in the candidacyof
havinga robust Centreto enhanceall the
IR&Dactivities.
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AlexandreGonçalvesis an AssistantProfessorat the Departmentof
Civil Engineering, Architecture and Georesourcesof Instituto
Superior Técnico (IST),University of Lisbon, where he teaches
coursesrelated with GeographicalInformationSystems(GIS),anda
member of the CERISSystems and Management research
group. He holds a 5-year degree in Applied Mathematics and
Computer Science(1995), a MSc in GIS (1998) and a PhD in
Territorial Engineering(2007). In his researchat CERISand ISThe
has multiple collaborations with other researchersin projects
involvingspatialdata acquisition,geographicalmodelling,mapping
andspatialanalysis.

Professor Alexandre Gonçalves

EduardoJúliostartedhiscareerin 1990at the Universityof Coimbra. Heis FullProfessorof Structural
Concreteat Instituto SuperiorTécnicosince2011. He is the Presidentof GPBE,the Nationalgroup of
fib, The International Federationfor StructuralConcrete. He has been the Presidentof ICIST(2013-
2014), and one of the promotersand foundersof CERIS(2014), which resultedfrom the mergeof the
latter with two other researchcentersaffiliatedto DECivilIST.

Professor Eduardo Júlio

Hewasone of the promotersandfoundersof the collaborativelaboratory
(Co-Lab)CementSustainableTechnologies(2018), gatheringfive research
centersfrom ISTand the Portuguesecementindustry,namelyCimporand
Secil. Hehasplayedan activerole asconsultantin structuralengineering,
havingdeliveredmore than 100 specializedstudieson bridges,buildings
andmonuments,for severalprivateandpublicinstitutions,in Portugaland
abroad, e.g. Itaipu Dam (Brazil). He is (was) the leader (or member) of
more than30 researchprojects. Heauthoredmore than500publications.
Currentlyhe is the CEOof Fundiestamo, SGOICS.A., a publiccompanythat
runs FNRE,the National Fund for the Rehabilitation of the Built
Environment.

The areas where he collaboratesin researchrange from heritage documentation and GIS-based
historical analysis, to territorial management and urban planning, spatial data for sustainable
transportationstudiesandassessmentof riskrelatedto naturalandbuilt environmenthazards. Hehas
participated in variouspedagogicalinternational projects funded by the EUin the areasof Remote
Sensing,GISand SpatialDataInfrastructures,mainly in content developmentand training of trainers,
in collaborationwith severalEuropeanandMiddleEastuniversities.
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DoctorRosa Félix

António P. C. Duarteis a post-doctoralresearcherat CERIS,
having completed his Ph.D. in Civil Engineeringin 2018
with the thesis entitled Ψ{ǘǊŜƴƎǘƘand ductility of short
rubberizedconcretefilled steel tubesfor seismicŀǊŜŀǎΩ. He
iscurrentlyworkingwithin the CompositesResearchGroup
(COREGroup) in the project ΨCƛǊŜBehavior of GFRP
Composite Panels for Rehabilitation of Building CƭƻƻǊǎΩΣ
funded by the National PortugueseFunding Agencyfor
Science,Researchand Technology(FCT). He was asked
abouthisgoalsfor the future:

Doctor António P. C. Duarte

Overcomingthesechallengeswill help me developingthe researchplan I submittedin the scopeof the
ScientificEmploymentStimulus,approvedfor fundingby FCT. Lastbut not least,teachingis alsoa goal I
havefor myprofessionallife.

RosaFélixis an urbancyclingmobility researcher. With a MScin
TerritoryandUrbanPlanningEngineeringby IST,Rosais a newly
graduatedPhDin TransportationSystemsby the MIT Portugal
programςwith a thesisin barriersandmotivatorsto bicycleand
behaviorchangeςand was a VisitingScholarin PortlandState
University in 2017/18. She is currently working in a research
project with the Municipality of Lisbon and IST, as a CERIS
collaborator,and is member of U-Shift lab. Since2012 she has
been working in cycling mobility and collaborated in the
elaboration of the BicycleMobility Planof the Municipality of
Loulé and in the team for the integration of the EuroVelo
Network in Portugal. Being a cycling activist in Lisbon,since
2011 she is member and project coordinator of Cicloficinados
Anjos, a community bicycleshop. In 2015, Rosaorganizedthe
first Mobility Weekof Instituto SuperiorTécnico.
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I am highly motivated to carry on with my researchon
structural and computational mechanics. Besides
continuingthe investigationon the topics studied in my
Ph.D. thesis, I am also facing new challengeson the
numerical modeling of fiber reinforced polymer (FRP)
compositestructures.

https://ushift.tecnico.ulisboa.pt/
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Best Poster AwardProfessor Eduardo de Arantes 
e Oliveira Award

The national patent PT108864 B was
granted by INPIon 17th of July2019 to
the CERISresearchers: InêsFlores-Colen,
António Soaresand Jorgede Brito, with
alsode collaborationof CQFM(now iBB)
researchersfrom IST. Thisinvention has
the title: Thermal mortars with
subcritical silica aerogel and natural
lightweightaggregates.

Alban Kuriqi, co-authoredby M.D Bejarano, 
António Pinheiro, AlvaroSordo-Wardand 
Luís Garrote:
6th Biennial Symposium of the 
International Society for River Science, 
held at University of Natural Resources 
and Life Sciences, Vienna, Austria, on 
September 2019 (+)

Poster title: A Global Overview on 
Ecological Impact of Small-Scale 
Hydropower Plant. (+)
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XII Conference on Steeland Composite
Construction, held in Convento de São 
Francisco, Coimbra, on November2019

(+)Sérgio Nascimento, José Oliveira 
Pedro and André Biscaya:
Paper title: Flange-induced Buckling of 
High Strength Steel Girders.(+)

National Patent

https://www.dropbox.com/s/u0kxtt1aswifj7k/Poster.jpg?dl=0
https://www.dropbox.com/s/g0tltva228iwxqa/Certificate .tif?dl=0
https://events.cmm.pt/event/content/index.php?target=showContent&m=98&id_pagina=40&defLang=2&event=1
https://www.dropbox.com/s/8pa1wc7l2ddytnu/1931_001.pdf?dl=0
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CERIS PI

PIEZAGRO (PTDC/AAG-REC/7046/2014). Vulnerability risk assessment for the 
agroforestry sector in South Portugal under climate change: Impact of the 
evolution of the piezometric level. Funding: FCT. Period: 2016-2019

João Nascimento

SOIL TAKE CARE. Funding: FEDER through the InterregSudoeinitiative (SOE1/ P4 
/ F0023). Period: 2016-2019

Teresa Melo

Environment and water resources

PIEZAGROaimed to develop an innovative approach based on GIS,
remote sensingdata and dendrochronologymeasurementsto assessthe
vulnerabilityof groundwaterdependentecosystemsto climatechangewith
respectto the evolution of the piezometriclevel. Theproject studied the
semi-arid regionof Alentejoin the southof Portugalparticularlythreatened
by desertification. Thisregion is mainlycoveredby agroforestryspeciesof
high economical interest and with a predominance of phreatophytes
woody speciessuch as Cork oak, Holm oak, Eucalyptus,and Stone and
Maritime pines. The project is aligned with the Portuguesestrategy for
adapting water sources for agriculture and forests to climate change
challenges. The scientificoutcomesprovided a powerful decisiontool for
the elaboration of mitigation plans to reduce climate changeimpact on
groundwaterresourcesand presentedsolutionsto promote groundwater

rechargein the mostendangeredareasidentified.

SOILTAKECAREaimedto improvethe managementandrehabilitationof

contaminatedsoilsin SWEuropeand includedpartnersfrom Spain,Portugal
and southern France. Soilsplay an essentialrole in our societiesand are
associated with different economic, ecological and cultural aspects.
However,they are often the target of negativeactionsthat contribute for
their long term or irreversibledegradation. In SWEuropethere are many
areas affected by soil contamination by metals, hydrocarbonsor other
hazardouscompounds. Thesecontaminationsaffect not only soilsand their
functions, but also surfaceand groundwater, the atmosphereand human
health. Public authorities responsiblefor the environmentalmanagement
currently facesignificantandcostlytechnicalchallengesfor the inventorying
of these contaminated sites and their remediation to minimize the
associatedrisks. The SOILTAKECAREdeveloped low cost and simple
methodologiesfor the rapid diagnosisof contaminatedsitesto improve the
information available for their environmental, social and political
management.
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CERIS PI

SLPforBMS(PTDC/ECM-COM/5772/2014). Service Life Prediction for a risk-

based Building Management System.Funding: FCT. Period: 2016-2019
Jorge de Brito

Studies on Construction

SLPforBMSdevelopeda buildingmanagementsystemof buildingŜƴǾŜƭƻǇŜΩǎelements(flat andpitchedroofs,
walls - ceramic, renderings,painted surfaces,natural stone, ETICSand architectural concrete), in current
buildings,including inspectionand diagnosis,servicelife prediction proceduresand support decision-making
processesin the maintenance/rehabilitationarea. Thisproject developedan inspectionand diagnosissystem
basedon the normalizedclassificationof defects,leadingto correlationmatricesbetweenthe defectsandtheir
causes. Thesesystemswere validated through extensivefieldwork, using visual inspection,evaluating the
degradation condition of the buildings elements. Moreover, different service life prediction models were
developed,from simpledeterministicformulationsthrough stochasticmodelsand factorial (with deterministic
or stochasticapproaches)to computationalmodelsbasedon artificial intelligence(artificialneuralnetworksand
fuzzylogic),basedon the information collectedusingthe inspectionand diagnosissystemcreated. A software
basedon the information systematizedon the project wascreated,whichcanbe usedasdecisionsupport tool
for manufacturers,designers,contractors, developers and insurance companies,as it allows considering
stochasticallythe riskassociatedwith failureof theŜƴǾŜƭƻǇŜΩǎelements.
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Theaim of this Projectwasto carryon an integratedanalysisof the mainprocessesinvolvedin heatingand/or
cooling of buildings with thermoactive geostructuressystems(see figure) from the stage of soil thermal
characterizationto the ōǳƛƭŘƛƴƎΩǎenergyefficiencylong term evaluation. Thebehaviourof a specificbuildingin
UAveirocampuswassimulatedbasedon data collectedfrom the buildingand from its foundationsoil, and its
sustainabilitywasaccessed. Thecasestudybuildinghasa EnergyManagementSystemthat collectsdata from
severalsensors,with yearsof historicdata from the buildingandgeothermalsystem. Theweatherrecordsof a
local station (in the University) were also available. With the data of the overall system in operation its
behaviourwasnumericallyreproducedin an integratedmannerto evaluatesustainabilityandenergyefficiency.
Experimentaldata from soil samplescollected on the site was used for model calibration and in order to
understandbetter temperatureexchangesbetweenthe soilandthe system.
Thisproject presentedas innovativeaspectsthe detailed and integratedanalysesof the sustainabilityof the
global geothermalsystem,for the specificconditionsof the Portugueseterritory, it has also the purposeof
collectingdataandmost of all to attainingknowledgeor abilitiesin areaswhere information is either limited or
totally lackingin Portugal.

CERIS PI

ASAP-EHC- Atlas of School Architecture in Portugal ςEducation, Heritage 
and Challenges. Funding FCT. Period:2016-2019.

AlexandraAlegre

Architecture, urbanism and territory

PSSS- Public{ǇŀŎŜΩǎServiceSystem. An integratedassessment
methodology. Funding FCT. Period: 2016-2019.

Pedro Brandão

CERIS PI

SUCCESS (PTDC/ECM-GEO/0728/2014). Sustainability of shallow 
geothermal systems. Applied studies for climates of southern Europe. 
Funding: FCT. Period: 2016-2019

RafaelaCardoso

Structures and geotechnics
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SMARTCAM (PI: Moisésde Brito)ENSURE(PI: Laura Monteiro)

Hydraulics + Environment and Water 
Resources + Systems and Management +
Studies on Construction

Hydraulics + Studies on Construction +
Structures and Geotechnics

SEED PROJECTS 

Research Projects supported by CERIS in the 2019th edition (concluded)
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The ENSURE project focused on the
multidimensional feasibility analysis of
wastewater reuse projects in urban areas.
Alternative scenarios of water reuse in a
Portuguesemunicipalitywere establishedand
studied regarding costs, water savings and
environmentalandhealthrisks. Resultswill be
presentedat IAHREuropeCongress. Thewater
company Águas do Tejo Atlântico
demonstrated interest in the project and
cooperatedwith the team by providingwater
quality records and treated wastewater
samples. The latter were analysed for
unconventionalmicrobiologicalparametersby
LAIST,with whom a partnership was also
established.
TheENSUREproject alsopavedthe way for an
Msc thesis on the non-monetary benefits of
reclaimedwater use.

A review paper on the
use of reclaimed water
for irrigation of urban
green areas, regarding
observed impacts is
being prepared. In
addition,the teamisalso
workingon a FCTproject
proposal on the reuse
topic.

The aim of this project is to develop a
portable intelligent imaging system for
phenomenainvolved in natural and built
environmentrisks. Thissystemincludesan
innovativeimageprocessinghardwareand
software to support Particle Image
Velocimetry (PIV) and Digital Image
Correlation (DICT)applications, including
real-time PIV. The solution will empower
researchersat CERISwith modern tools
that canbeusedboth in the field aswell as
in the laboratory. Despitestill beinga work
in progress,somemilestoneshavealready
been achievedand the results are being
shared through journal submissions. The
articles evaluate the performanceof the
developed PIV software and detail the
syntheticPIVimagegeneratortool created
for the study. A PIVLEDlighting unit was
also built and partially tested and will be
continuedbyPhDstudentLuísMendes.



Parques de Sintra - Monte da Lua

Evaluationof the SeismicVulnerability of the
National Palace of Sintra: identification of
structuralanomaliesandvulnerabilityfactors

CERISPI: RitaBento

Duration: 21 months (start: September2017)

A studywascarriedout to analysethe seismic
performance and the vulnerability of the
NationalPalaceof Sintra. An interdisciplinary
approachwascalledupon that contemplated
the following steps: 1. Research,compilation
and analysisof historicaldata relevant to the
general characterizationof the construction;
2. Fieldsurveyof the structure; 3. Definition
of the experimental campaign and
developmentof different in-situ experimental
tests; 4. Numericalmodellingand calibration
of the models; 5. Seismicassessment. Step3
includes dynamic characterization tests

presentedin the video (+), which are crucial
for the calibrationof numericalmodels.
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Municipality of Lisbon

Seismic Risk Assessment Program for
Municipal BuildingProperty

CERISresearchteam: CarlosSousaOliveira,
FranciscoMota de Sá,Mário Lopes,Mónica
AmaralFerreira

Duration: 91 months (start: January2012)

The Lisbon City Council owns more than
3,000 buildings (20,000 apartments),many
of them with expected poor seismic
performance(built before the 1st Portuguese
earthquakedesignregulationin 1958).
An expeditious procedure of assessingthe
seismic risk of individual buildings was
developedby CERIS/ISTin order to support
decisionson rehabilitationandstrengthening
of buildings, and raise public awareness
towardspreventiveattitudes andpolicies.

In order to adequatelyrespondto architects,
engineers, contractorsand building owners,

a guidancetool άDǳƛŀde Boas Práticasς
Reforço{ƝǎƳƛŎƻέ(Guideof GoodPracticeon
Seismic Strengthening) was developed to
identify and describe generally accepted
rehabilitation techniques (structural and
non-structural). It is availablesinceFebruary
2020 on the CâmaraMunicipal de Lisboa
website. (+)

TECHNICAL AND SCIENTIFIC COLLABORATIONS (concluded)
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https://www.dropbox.com/s/08mirqfolnc8d8d/Testes_sismicos_PNSintra copy.mp4?dl=0
https://informacoeseservicos.lisboa.pt/reforco-sismico/guia-de-boas-praticas


Education and seismic risk communication

CERISResearchTeam: MónicaAmaralFerreira,CarlosSousaOliveira

TheTreme-Tremeseriousgamewasdesignedto increasestudentknowledgeabout earthquake
scienceandpreparednessin a fun way,appropriatefor elementaryschool. It wasdevelopedin
2014andupdatedin 2019. It isexpectedto be launchedsoonon GooglePlay.

Departamentode EngenhariaInformática: Rui Prada,PedroA. Santos,PedroBarreto,Duarte
Botelho,InêsCarvalhoBatina

GraphicDesigner: HugohΩbŜƛƭƭ
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APPLICATIONS TO THE SOCIETY/ COMMUNICATION

NEWSLETTER 
JUL 19 | JAN 20

Website: treme-treme.pt (+)


