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2018 Lisbon Conferencelntroduction s

Welcome to CMS-CBEES 2018 conference in Lisbon. The conference is held annually with
high quality. The objective of the Lisbon conference is to provide a platform for researchers,
engineers, academicians as well as industrial professionals from all over the world to present
their research results and development activities in Building Materials and Materials
Engineering.

2018 2nd International Conference on
Building Materials and Materials Engineering (ICBMM 2018)

Accepted papers will be published in one of the following Proceeding

Wiwassssn MATEC Web of Conferences (ISSN: 2261 - 236X) which is indexed by Ei
www  Compencex, Inspec, DOAJ, CPCI (Web of Science) and Scopus.

=

Conference website and email:  http://www. icbmm.org/; icomm@cbees.net

RCMS =2 CBEES

-//1 www.cbees.org

Chemistry and Materials Society

CMS Mission

The mission of HKCBEES Chemistry and Materials Society (CMS) is to meet the engineers
and the scholars in the Chemistry and Materials discipline. CMS offers a platform for them

to communicate and exchange idea. HKCBEES Chemistry and Materials Society hold annually
scheduled conferences and workshops on the Chemistry and Materials related topics, it
serves as a forum for idea exchange, networking, information sharing and problem solving for

the Chemistry and Materials community. HKCBEES Chemistry and Materials Society p  lay an
important role in the academic community.

About HKCBEES

The Hong Kong Chemical, Biological & Environmental Engineering Society (HKCBEES) was
founded in 2007. It is an independent and scientific research and development organization.
The Service can be traced back to the first work in 1999.

HKCBEES plays an influential role in promoting developments in Chemical, Biological &
Environmental Theory and Applications in a wide range of ways. The mission of HKCBEES is to
foster and conduct collaborative int erdisciplinary research in state -of-the-art
methodologies and technologies within its areas of expertise.

Good news! To join in HKCBEES member is free now. Please check the information on the
website: http://www.cbees.org/list -33-1.html if you are interested in. Any question regarding
to membership, please feel free to contactmembership@cbees.org
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Presentaton Instructions

Instructions for Oral Presentations

Devices Provided by the Conference Organizer:

Laptop Computer (MS Windows Operating System with MS PowerRoihAdobe Acrobat
Reader)

Digital ProjectorsandScreen

Laser Sticks

Materials Provided by the Presenters:

PowerPoint or PDF File@-iles shouldbe copiedto the Conferenckaptopat thebeginningof
each Sessiohn

Duration of each Presentation (Tentatively):

Regular OralPresentationabout12 Minutes of Presentatioand 3 Minutes of Question and
Answer

Keynote Speectabout30 Minutes of Presentatioand5 Minutes of Question andAnswer
Plenary Speeclabout30 Minutes of Presentaticand5 Minutes of Question andhnswer

We would appreciate if all presenters can adhere strictly to this time limit

Instructions for Poster Presentations

Materials Provided by the Conference Organizer:

Theplaceto put poster

Materials Provided by the Presenters:

Homemade Posters
Maximum poster size is Al
Load Capacity: Holds up to 0.5 kg

Best Presentation Award

One BestOral Presentatiorwill be selected fromeach presentation sessiorgnd he
Certificate forBestOral Presentatiowill be awardedat the end oéachsessioron September
27.

Dress Code

Please wear formal clothes or national representative diirgpt
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Keynote & Plenary Speakerintroductions

Plenary Speakerl
N

Dr. Mascarenhas Mateus

Universidade de Lisboa, Portugal

Dr. Mascarenhas Mateusis Principal Researcher at CIAUD Research Centre for
Architecture, Urban Planning and Design, Lisbon $thaf Architecture, University of
Lisbon, since 2015; Civil Engineer (IST, Technical University of Lisbon, 1987), MSc in
Architecture (RLICC, KULeuven, 1992), PhD in Civil Engineering (IST, Technical
University of Lisbon, 2001).

He is specialized in tradoinal masonry building techniques and in Construction History in
Portugal. At the present he is leading projects on the reinforced concrete construction history
in Portugal and former building cultures during thé" hd 28" centuries. He was the
organizr of the First and Second Conferences on Portuguese Construction History (2010,
2015) and one of the coordinators of the First and Second Porttraesian Congresses of
Construction History (2013, 2016). He is President of the Portuguese Sociéty ety of
Construction History.

Dr. Mascarenhas Mateus has been a full research assistant at KULeuveri42903He i

anwas Expert for the EC General Directoraté Xulture to evaluate projects of Cultural
Heritage Preservation (1993®97); restoratin project leader for the Portuguese Institute
and the Portuguese Pontifical College, Rome (1®960 3 ) ACul tore dell a
Faculty of Architecture Valle Giulia, Univ. La Sapienza, Rome (220@24); technical
coordinator of the Lisbon Baixa Poniib@ Candidature to the World Heritage List
(2003-2006); senior Researcher at the CES, University of Coimbra {2009).

-10-
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T o p iMaterial$i Innovation and Construction Histary
Mascarenhas Mateus

Universidade de Lisboa, Portugal

Abstract The iceal of progress that marked much of th& aad 20th centuries was based on

the Enlightenment myth that each scientific discovery and technological improvement should
overcome each former technical practises and knowledge about a specific field of k@owled

At the same time, the 2Gentury was responsible for a great deal of the building cultures of
modernity that dominate today the construction industry in particular the ones based on
Portland cement and reinforced concrete involving important socidl emvironmental
problems like high carbon dioxide emission, low recycling capacity or regional and
international disputes for land able to delivery aggregates.

Recent deconstructionist and postcolonialist approaches help the quest for an ontology of our
own way culture of building and show how innovation consists very often in the adaptation to
present time, and nowadays scientific cultures, of a series of general and old knowledge and
practises that were forgotten or abandoned due to commercial, ingdugtostrategic or
cultural reasons.

Knowledge about the history of the cultures of building that preceded and gave birth to
nowadays construction industry should be part of the debate of the establishment of future
sustainable building materials industifie presentation will be illustrated with some findings

of ongoing projects developed at the CIAWBbon School of Architecture.

-11-



2018 LISBONCONFERENCE

Keynote Speakerl|

Prof. Carlos Chastre
NOVA University of Lisbon, Portugal

Dr. Carlos Chastrereceived his Ph.D.agjree in Civil Engineering / Structures from NOVA
University of Lisbon and also holds a M.Sc. degree in Structural Engineering and a B.Eng in
Civil Engineering from Technical University of Lisbon. After working in industry for 8 years,

he joined the Departent of Civil Engineering at NOVA University of Lisbon as a Teaching
Assistant in 1997, and was promoted to Assistant Professor in 2005. He has been a professor
in charge of courses of Statics, Strength of Materials Il, Reinforced Concrete | and I,
Strucural and Geotechnics Subjects, Design of Structures, Structural Design and
Strengthening & Repair of Structures. He has authored more than 100 publications and has
supervised to completion 21 master students, 4 PhD students, and 2 Postdoc researchers. He
has won the BES National Award for Innovation in the area of New Materials and Industrial
Technologies in 2009.

-12-
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T o p iRetrofittifig of Existing SructuresUsingthe CREatE $stend
Carlos Chastre

NOVA University of Lisbon, Portugal

Abstract- Structural engineering has witnessed great strides in recent decades, which were due
to the evolution of the computation systems, as well as the materials research and associated
technologies. On the other hand, the aging and the degradation ofdtmegestructures have
caused the need for their repair or strengthening, which has given rise to the appearance of
new materials and technologies that have been replacing some of the existing materials and
techniques. In this keynote presentation, theiticahl strengthening techniques are shown,

as well as the new strengthening technique CREatE. In addition, some results of experimental
tests carried out with the CREatE system on reinforced concrete beams and columns, on old
suspended timber floors andmasonry arches are presented and discussed.

-13-
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Plenary Speakerl |

Assoc. Prof. Marina Rynkovskaya
Peoples' Friendship University of Russia (RUDN University), Russia

Dr. Marina Rynkovskaya (rynkovskaya_ mi@pfur.ru) is an associate professor at thepar

of Architecture and Civil Engineering and the head of Alumni department of Engineering
Academy at Peoplesd Friendship University of
and MSc degrees in Civil Engineering in 2002 and 2004 respectively atePedpl Fr i end s h
University of Russia (RUDN University). Since 2003 she had worked as a project engineer in
industry for 10 years and defended her PhD thesis in Structural Mechanics at Moscow State
University of Railway Engineering (MIIT) in 2013. Since 20@#e has worked at RUDN
University (including as an associate professor since 2014). The main research topic concerns
analytical methods of stressrain analysis of spatial/shell structures, especially helicoids, and

she is a member of the internatioredsociation for spatial structures (IASS). She is also
involved in several research projects such as optimization efdraeroofs (in collaboration

with CentraleSupelec, France) and stress solution for elastic/elastic FGM discs (in
collaboration with B#éang University, China).

She has the Honorary Diploma of the Rectorate of the RUDN University for active scientific

and pedagogical activity (2016), the best teacher award of the Moscow City Professional
Competition of Pedagogical Excellence and Publezdg)nition in the nomination "Young

Teacher of the University2012" .

-14-
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T o p iNamericélExperiments olifferent Typesof Ramp®
Marina Rynkovskaya

Peoples' Friendship University of Russia (RUDN University), Russia

Abstract Ramps are generally desaghin the shape of right helicoids, while there are five
types of ruled helicoids which are not wkitlown among civil engineering designers and
architects: right; oblique; developable; pseu#wvelopable; convolute. On the other hand,
helicoidal surfacesire widely used in various structures and their elements, especially in
mechanical engineering. The most general of them are obliqgue and convolute (or
pseudedevelopable helicoid of a general type), since they are the most general types which
can be usedh practice while they can be designed with different slopes (without and with
inner hole respectively). However there are still different classifications in both mathematical
and engineering societies and the general types of these surfaces are notetomple
investigated. In this work, there is the clarification for the ruled helicoids classification and
there are numerical experiments on five types of ruled helicoids -strags state in
application to the ramps. The results show the differencesassstrain behavior, and prove

that the preliminary design according to the specific requirements can be effective in the case
when an engineer chooses the proper type of a helicoid for a particular structure. It is also
shown how the presented investigatican be continued for a future research and used in
practical engineering tasks.

-15-
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Keynote Speakerll

Assoc. Prof. Paulo Mendon@

University of Minho, Portugal

Dr. Paulo Mendon@ was born in Porto in 10th June. PhD in Civil Engineering by the
University of Minho, with the thesis: ALI vit
(2005). As a PhD fellowship of FCT (Portuguese Foundation for Science and Technology) he
got the AAdvanced Studies Dipl omadhodal of Bar ce
Architecture (ETSAB). He is Associate Professor in the Architecture School of the University

of Minho, Portugal (EAUM). President of EAUM (202D12) and VicePresident
(20102011). Architectural Graduate and Integrated Master Studies Directd-2209). He

is an author of more than one hundred publications. The main research subjects includes
lightweight and mixed weight buildings, low cost housing, local and global economic
asymmetries, lowech strategies, energy costs and sustainable develbpnev materials

and technologies, recycling and reusing potentialities.

-16-
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T o p ilnteractidn between Materials and Techniques on Digital Fabrication
Paulo Mendon@

University of Minho, Portugal

Abstract Digital processes in manufactng are currently thoroughly investigated and
applied in Architecture and Product Design. Digital fabrication techniques allow for creation
of physical prototypes, which can be used to evaluate structural and functional performance,
constructability, as wehs can support designers in easily testing and presenting the aesthetic
qualities of its ideas. The principles of digital design and manufacturing processes are rather
linked to a way of craft production rather than industrial processes as they empghasize
qualities of the materials used, providing higher flexibility during the development and
production processes. This presentation discusses the potentials of digital design and
manufacturing, related with d e s i gotaypirdgs coni
materials and techniques, using as a case study the development of an interior partition wall
design. This partition wall design, called AdjustMembrane is expected to be more adjustable
and flexible than conventional existent partition walls. Hugport structure consists of
vertical straps with hantightening buckles to assure the initial tension between the
horizont al bui | di noaf énd flosr.uThgseostraps ferh a neewhers wall
panels are fixed, subdivided into two halvedjich follow a modular metric that allows
inserting water and electrical installations, as well as easy assembling and disassembling
processes.

-17-
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Plenary Speakerll |

” P
ke
Prof. YerPo Wang

National Chiao Tung University, Taiwan

Dr. Yen-Po Wang received hisMaster of Science in Civil Engineering (1988), and Ph.D.

(1991) degrees from the State University of New York at Buffalo, USA. He joined the faculty

of NCTU as an associate professor in 1994 and was promoted to full professor in 2001.

He has been workingn the field of earthquake engineering for over 30 years since his
graduate study in National Center of Earthquake Engineering Research at SUNY/Buffalo in
USA. He has been participating in research projects on passive and active structural control
against art hquake and wind | oads. He has been al
Aearthqguake hazard mit i gizdrthquake by pravidirgtechpical af t e
supports on seismic retrofit of existing buildings.

Prof. Wang has been fodng his research interest, over a decade, on seismic hazard
mitigation of hitech industries in light of their unacceptable financial losses in 1990 Ji
earthquake and subsequent earthquakes. Meanwhile, he is also engaged in developing
structural healthmonitoring techniques, in particular, the-lome system identification and

flexibility -based damage localization method. He has a number of patents in structural
vibration control which have found many industrial applications.

-18-
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T o p iSeismidRetrofit of Critical Facilities in SemConductor Manufacturing Factories
Using Structural Control Strategies

Yen-Po Wang

National Chiao Tung University, Taiwan

Abstract The hitech industries of southern Taiwan were seriouslyacted earl)2016in an
earthquakeand sufferedeconomyloss in scale of tens obillion US dollars This reveat
seismicvulnerability of the fabs and theneedto reconsider seismicetrofit strategiesn all

aspects Among the major sources of loss are the automatic stogkdens (STK),
handmoving carts (HMC) and ceilingBoth the STK and HMC contain massive

fully -processed products that were shaken off the shelves and damaged during the earthquake,
while the ceilings experienced substantial collision at the interfaces@itmns or walls due

to excessive swaying displacement with consequences such as leakage of sprinkle system,
contamination of clean room, etc. As an effort to minimize seismic risk of-c@mductor
manufacturing fabs, the concepts of structural contre¢ldged for earthquakgeroof of civil
engineering structures are introduced in this project to protect those facilities of high seismic
risk. The energydissipation approach using viscous fluid damper is adopted in an innovative
manner for seismic responeentrol of both the STK and ceiling, whereas the base isolation
strategy is suggested for the HMC by simply releasing the wheel brake, against ttiméong
accepted SOP intuitively thought to lock the HMC in place for safety, to allow for free sliding

of the carts during earthquakes. All the proposed ideas have been experimentally verified via a
series of shake table tests. With technical support from the risk management (RM) council of
Mactronix, the experimental setups are realistic to comply withitheanditions. The details

of related theoretical background, experimental setup and test results will be discussed in the
presentation. Experimental results show that the proposed structural control schemes are
promising in drastically reducing the dyn@nresponses of the objects under earthquake
intensity equivalent to and beyond the one occurred in 2016, and, as a consequence,
minimizing the seismic risk to a large extent. All the S3y6tems of Mactronix have been
implemented with customized viscouslii dampers for seismic retrofit accordingly. The
seismic isolation strategy for the HMC has also been totally accepted by the RM council
persuaded by witnessing the astonishing test results, and enforced as the SOP in handling the
carts for all fabs witbut exception. Finally, the seismietrofit of ceilings in fullscale using

fluid dampers for Mactronix is underway.

-19-
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Keynote Speakerl I

Prof. Nuno Dinis Cortips

Universidade de Lisboa, Portugal

Dr. Nuno Dinis Cortips is a teacher allocated tthe Department of Construction
Technologies in Architecture, Urbanism and Design, a member of Research Centre for
Architecture, Urbanism and Design (CIAUD) in Faculty of Architecture of University of
Lisbon. His academic carrear has been dedicated tostidy of Construction and
Maintenance Processes, Construction Quality -fyfeles and lifespan), Building and
Maintenance Performance and UNESCO World Heritage Building Maintenance and
Management.

Some of his most recent presentations and publicatiens'Risk Analyst: A New Player in

the Construction ProcessésPortugal” publish in MATEC Web of Conferences 68, no.

MATEC Web of Conferences (August, 01 2016),
http://dx.doi.org/10.1051/matecconf/20166813005; "Three Entities to Maximize Creative
Construct on Qualityo publish in Procedia Engi nece

2016), 10. http://dx.doi.org/10.1016/j.proeng.2016.11.617; "Building Maintenance for
Institutions Based on Annual Budgét Por t uguese Contexto publ i
Economic  Development and Research Center 8 (2) (Aprii  2017),
http://dx.doi.org/10.18178/ijimt.2017.8.2.716; and, "Construction Scope: Quality, Budget and

Ti meline 6Small 6 Endeavour s, Portuguese Cor
Materials 864, no. AdvanceMaterials and Engineering Structural Technology (April, 27

2017), http://dx.doi.org/10.4028/www.scientific.net/AMM.864.369.

-20-
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T o p iSensorsfand Actuators Applied to Building Maintenance
Nuno Dinis Cortips

Universidade de Lisboa, Portugal

Abdract- The construction sector is one of the most reluctant industries when comes to
incorporate technology. Nevertheless, the tendency is pointing for the embrace of autonomous
procedures, especially, for new buildings. In Europe, the focus is not ohuileimgs, but in
preserving the existing stock, with significant value, aiming energy efficiency and
costcontrolled sustainability as imposed for the new ones. Therefore, advanced maintenance
is the key element to respond to the latest EU compromisgsodins, driven from the Paris
Agreement, for nearly zero energy buildings (nZEBS).

Buildings, from an architectural perspective, are assumed as prototypes, expensive and
complex, not fitting in any industrialized assembly line: demanding specific taslesach

desired outcome, aligned with local environment specificities. Therefore, we must ensure a
|l onger structur al |l i fespan to todayds buil di
requirements as set by the Paris Agreement guidelines.

Sincethe Modern Movement, buildings are equipped with nets of sensors and actuators to
monitor conditions, mainly for fire safety, security control (surveillance and access), power
supply, temperature and air quality (ventilation), et cetera. None are dedmaedey the
construction materials and systems condition.

The overall efficiency, in today's definition, depends on knowledge and adaptability of
technology to the circumstances. This research seeks to identify and perceive the lack of
efficiency in the building stock. By increasing the maintenance's accuracy to favor
performance and user comfort, based on-ties information and preliminary reactions: the

first is generated by sensors applied to materials and constructive solutions, and, the second
by actuators which support management teams and simplify maintenance procedures. The
resort to both lowers the operational costs and aligns them with the established for new
buildings. In the meantime, increases energy gains and efficiency (1), reduces rcosts

(2), while protects the environment, ensures public health and reinforces safety issues (3).

-21-
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Day 2

Brief Schedule for Conference

September26, 2018 (Wedneglay)

10:00~17:00

Venue: postdegree classroor(Building 5)
Arrival Registration

September27, 2018 (Thursday)

8:45-18:15

Venue: Auditorium Room, "Rainha Sonja da Noruega{Building 1)& postdegree
classroom(Building 5)
Arrival Registration, Keynot& PlenarySpeeches, and Conference Presentations

Morning Conference

Venue: Auditorium Room, "Rainha Sonja da Noruega(Building 1)

Opening Remark

8:45~8:50

Prof. Nuno Dinis Corti@s Universidade de Lisboa, Portugal

Plenary Speechl

8:50~9:20

Dr. Mascarenhas Mateudniversidade de Lisboa, Portugal

Keynote Speechl

9:20~955

Prof. Carlos Chastr&OVA University of Lisbon, Portugal
CoffeeBreak & Group Photo Taking 9:55~10:10

Plenary Speechl |

10:10~1045

Assoc. Prof. Marina Rynkovskayemles' Friendship University of Russia (RUDN
University), Russia

Keynote Speechll

10:45~11:20

Assoc. Prof. Paulo MendongJniversity of Minho, Portugal

Plenary Speechi 11

11:20~11:55

Prof. YenPo WangNational Chiao Tung biiversity, Taiwan

Keynote Speechill

11:55~12:30

Prof. Nuno Dinis Corti@s Universidade de Lisboa, Portugal

Lunch: 12:30~1340
Venue: Auditorium Room, "Rainha Sonja da Noruega(Building 1)

Afternoon Conference

Sessionl: 13:40~15:10
Venue: postdegree classroor(Building 5)
6 presentationd opic: fiMaterial Science and
Mechanical Manufactute

Sessior2: 13:40~15:40
Venue: postdegree classroor(Building 5)
8 presentatbns Topic: fiConcrete Technology
and Structural Mechanios

Coffee Break

15:40~16:00

Sessior3; 16:00~18:15
Venue: postdegree classroor(Building 5)
9 presenttions Topic: fiBuilding Materials and
Structures

Sessiord: 16:00~18:00
Venue: postdegree classroor(Building 5)
8 presentationd o p iCuwit andiStuctural
Engineering

Poster Sessio845~18:15
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Venue: Auditorium Room, "Rainha Sonja da Noruega(Building 1)
Dinner: 18:15 Venue: Central restaurant
September28, 2018 (Friday) 9:00~17:00 Oneday Visit

Tip: Please arrive at th€onference Rooni0 minutes before the session begins, and upRRd@ PDF file into the

conference laptop.

Detalled Schedule for Conference
September26, 2018 Wedneglay)

Venue: postdegree classroor(Building 5)

| 10:00~17:00 ‘ Arrival Registration
Note: (1) The registration canalsobe doneat any time during the conference
(2) Theorganizerdoesnbt pr ovi de aandwermuggedt gomake an early reservation.
(3) One Best Oral Presentatio will be selected fromeachoral presentation sessionThe Certificates
for BestOral Presentation will be awardedat the end of thesessioron September27, 2018.

September27, 2018 (Thursday)
Venue: Auditorium Room, "Rainha Sonja da Noruega(Building 1)&

postdegree classroor(Building 5)

Opening Remark
8:45~-8:50 Prof. Nuno Dinis Corti@s
Universidade de Lisboa, Portugal

Plenary Speechl
Dr. Mascarenhas Mateus
Universidade de Lisboa, Portugal
Topic:fi Mat er i al s, | nnoovnatHiosnt oarnyd

8:50~9:20
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Keynote Speachl
Prof. Carlos Chastre

9:20~9:55 NOVA University of Lisbon, Portugal
Topic: fiRetrofitting of Existing Structures Using the CREatE System
9:55~10:10 Coffee Break & Group Photo Taking
Plenary Speechl|
Assoc. Prof. Marina Rynkovskaya
10:10~1045 Peoples' Friendship University of Russia (RUDN University), Russia

10:45~11:20 [==

Topic: iNumerical Experiments on Different Types of Ramps

11:20~11:55

Keynote Speech I
Assoc. Prof. Paulo Mendon@
University of Minho, Portugal
Topic: filnteraction between Materials and Techniques on Digital Fabricatior]

Plenary Speechll
Prof. YenPo Wang
National Chiao Tung University, Taiwan
Topic: ASeismic Retrofit of Critical Facilities in Sei@onductor
ManufacturingFacto i es Using Structur al

Keynote Speaker Il
Prof. Nuno Dinis Corti@s
11:55~12:30 Universidade de Lisboa, Portugal
T o p iSensorsiand Actuators Applied to Building Maintenance
12:30~1340 Lunch
13:40~15:10 Sessionl: 6 presentationd opic: iMaterial Science and Mechanical Manufacture
13:40~15:40 Sessior2: 8 presentation3opic: iConcrete Technology and Structural Mechaics
15:40~16:00 Coffee Break
16:00~18:15 SessiorB: 9 presentationd opic: fiBuilding Materials and Structurés
16:00~18:00 Sessiond: 8 presentationd opic: fiCivil and Structural Engineeriidg
18:15 Dinner
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Session 1

Tips: The schedule for each presentation is for reference onlin order not to miss your presentation,
we strongly suggesyou attend the wholesession.

Afternoon, September27, 2018 (Thursday)
Time: 13:40~15:10
Venue: postdegree classroor(Building 5)
Sessionl: 6 presentations T 0 p i MaterialfiScience and Mechanical
Manufactureo

Session Chair:Prof. Stefania Manzi
P0013Presentationd (13:40~13:55)

Preparation of Watdnased Phenolic Resin Ink for 3D Printing System
ChengChien Wang, CherJui WuandChuhYung Chen
Southern Taiwan University of Science and Technology, Taiwan

Abstrac® 3-Dimensional rapid prototyping (3BP) is being widely useth diverse areas,
especially for the casting mold system, which could be applied from the building of aesthetic
and functional prototypes to the production of tools and moulds for prototypes. Resins
commonly used by the foundry industry include pheoanaldehyde, phenoliarethane and
furan. In this text, the eco watbased phenolic resin inks were developed 3D ink-jet
printers which could be used for the production of sand molds and cores for metal
castingFTIR and 1HNMR was employed to identifyhe functional group of watdrased
phenolic resin. M.W. of watdrased phenolic resins were ca. 2000 to 3000 Da. The viscosity
of waterbased phenolic resin inks can be regulated below 10 c.P. as the weight ratio of
phenolic resin was no more than 60 wt¥he surface tension of phenolic resin inks were
located in the range of 25 to 35 mN/m. The above result presented thabasddrphenolic

resin inks are suitable for ifjlet system. The compression strength of sand molds, which was
manufactured by usinthe blend of casting sand with 3 wt.% of wabassed phenolic resin

and hexamethyltetraminerosslinkers, were ca. 150~300 N/after 3 points bending test.
Finally, thewaterbased phenolic resin inks was tested the performance of printing by using
piezoinkjet printhead of epson machine. Over than 200 times of continuity printing without
defects of watebased phenolic resin ink reveals the commercial application potential in
future.
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Afternoon, September27, 2018 (Thursday)
Time: 13:40~15:10
Venue: postdegree classroor(Building 5)
Sessioril: 6 presentations T o p i MaterialiiScience and Mechanical
Manufactureo

Session Chair:Prof. Stefania Manzi

PO018 Presentatior2 (13:55~14:10)
A Novel Method of Preparing Sheljpe WGCo Powders Using Spray Dryiryocess

Wei-Tien HsiaoandWu-HanLiu
Industrial Technology Research Institute, Taiwan

Abstract Thermal spraying W&o coatings provide good oxidation and wear resistance
surface for iron and aluminum base metals, but mscade WCCo powders are diffictito

melt quickly and well during the heating process. Styple, micrescale WCCo powders

were agglomerated by submicron Y80 particles using spray drying process in this study,
which were prepared for well melt during thermal spraying. Sipd WGCo powders are
beneficial to be heated equably than styige WCGCo powders during thermal spraying.
These submicron WCo particles were first prepared as slurry solution. Then, the slurry
solution was fed to spray drying. The particle size distributadrssibmicron WECo particles
were controlled in average particle size of
microstructure powders were analyzed using scanning electric microscopy. Result of the
experiment shows shdlpe agglomerated WALCo powders can be successfully produced by
controlling its particle size in preparing the slurry solution.
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Afternoon, September27, 2018 (Thursday)
Time: 13:40~15:10
Venue: postdegree classroor(Building 5)
Sessioril: 6 presentations T o p i MaterialiiScience and Mechanical
Manufactureo

Session Chair:Prof. Stefania Manzi
PO020 Presentatior3 (14:10~14:25)

Preparation andCharacteristics ofAtactic Polypropylenegraftmaleic Anhydride and its
PolypropyleneComposites

Meng-Heng Wu, ChengChien WangandChuhYung Chen
National Chengkung University, Taiwan

Abstracd Polypropylene (PP) is a commaodity plastic which is used in a wide variety of
applications, such as bottle, pipe and textiles etc. The physical and mechanical properties of
PP depend on the moleculaeight the degree of crystallinity and the overall morphology.

The large spherulites formation of semicrystalline PP has high stiffness with opaqueness of its
products. However, if the crystallinity of PP becomes lesser, the mechanical properties of PP
changed for the worse. Hence, many nucleating agents are employed to induce the
crystallinity of PP, sut as sodium benzoate and talin the other hands, the introducing
polarity group into PP matrix makes it affinity with other polar materials is the attosttive

method to improve the properties of this material. Consequently, the preparation of maleic
anhydride(MAH) grafting onto atactic polypropylene (alFMAH) and its PP composites

were investigated in this study. In order to enhance amount oMkerafted on aPP,
Ucaprolactam (Cap) was introduced into grafting reaction system. From the characteristic
peaks of FTIRthe grafted degree of MAHN aPP was achieved 5.03 wt% with Cap addition
which was much higher than that without Cap. Furthmar¢ha aPR)-MAH was introduced

to PP as a crystallinity additive. The si ze
to ca.10 em from the POM observation. The s
level of transparency. In addition, frothe dynamic variety temperature POM observation,

the initialized crystallization temperature of PP/aiPMAH was 127€C, 5€C higher than
pristine PP, and the crystallization time was 15% faster than the pristine PP. According to the
result of DMA measuremeénthe higher storage and loss modulus of PR@RMAH blends

reveals the aRB-MAH additive is a excellent nucleating agent for PP material.
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Afternoon, September27, 2018 (Thursday)
Time: 13:40~15:10
Venue: postdegree classroor(Building 5)
Sessioril: 6 presentations T o p i MaterialiiScience and Mechanical
Manufactureo

Session Chair:Prof. Stefania Manzi
P0022 Presentatiod (14:25~14:40)

Seltassembly an#lechanicaModelingof CarbonNanotubeMaterials withthe Mesoscopic
Distinct ElementMethod

Igor Ostanin
Skolkovo Institute oScienceand Technology, Russia

Abstrach We present a new scalable and efficient implementation of the mesoscopic distinct
element method for massively parallel numerical simulations of carbon nanotube systems.
Carbon nanotulse are represented as chains of rigid bodies, linked by elastic bonds and
dispersive van der Waals (vdW) forces. The enhanced vector model formalism of the elastic
bond between rigid bodies, developed recently, is employed here to capture the elastic
deformation of nanotubes. Dispersive interactions between the neighboring nanotubes are
described with the coarggained vdW potential. Time integration is performed using a
velocity Verlet integration scheme with tunable damping in order to describe the energy
dissipation to the implicit degrees of freedom. Due to the scalable message passing interface
(MPI) parallelization, enabled by rigid particle dynamics module (PE) of the walBerla
multiphysics framework, our method is capable of modeling extremely laspamblies of

carbon nanotubes. This advance enables us to move closer to the length and time scales
required to extract representative mechanics of carbon nanotube materials. The scalability of
the new implementation is probed in few examples ofasderbly of carbon nanotube films

and buckypapers, as well as gustsitic mechanical tests on equilibrated CNT assemblies.
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Afternoon, September27, 2018 (Thursday)
Time: 13:40~15:10
Venue: postdegree classroor(Building 5)
Sessioril: 6 presentations T o p i MaterialiiScience and Mechanical
Manufactureo

Session Chair:Prof. Stefania Manzi
P0029Presentatio (14:40~14:55)

Characterization ofludge from Iron Ore Processing andProperties ofMortar Prepared by
Full Replacement oNaturalSilica Sand

Alena9 | 8§ kandM8rekK o v § |
Technical University of Kogice, Faculty of

Abstracd This paper focuses on the use of sludge, which is currently a landfilledilsand
material left over from the processing of iron ore (IOP), represgrdim environmental
burden. The incorporation of the material into some building mixtures like mortar or concrete
can bring both environmental and technical benefit through the improvement of some
properties of final mixture. Through the realization of ¢kperiment programme, the authors
have contributed to the knowledge about IOP and have determined the impact of this material
on the properties of mortar mixture. This material is characterized using chemical,
mineralogical, and granulometric analysis @hdn applied as 100% replacement of silica
sand in standard mortar mixture. Basic physmathanical parameters (water demand,
flexural strength, compressive strength) were tested. For the strength characteristics, both the
samples with IOP sludge and gales with standardized sand (reference sample) were
subjected to testing for a losigrm period (14, 28, 270, and 365 days). Moreover, the
capillary moisture was measured for-@8y old samples. Mortar prepared with IOP sludge
shows lower compressive stggh compared to the reference mixture throughout the overall
time development, although the values themselves are sufficient for practical application. The
flexural strength was found to be even better. The performance of the IOP sludge can be
deemed as pmising for practical applications when used in cement mortar.
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Afternoon, September27, 2018 (Thursday)
Time: 13:40~15:10
Venue: postdegree classroor(Building 5)
Sessioril: 6 presentations T o p i MaterialifScience and Mechanical
Manufactureo

Session Chair:Prof. Stefania Manzi
PO®5 Presentatio® (14:55~15:10)

Effect ofInorganic SiONanofibers inHigh StrengthCementitiousComposites
Lenka Bodnarova, Rudolf Helaand Daniel Sedlacek
Brno University of Technology, Czech Republic

Abstract The paper deals with therification of the effect of the addition of inorga8O,
nanofibersto cement composites. In the first stage, a stable suspens®i®aianofibers

was prepared in an aqueous medium. It is important to distribute nanofibers so that the
nanofibers do not appear in the form of clumps and at the same time do not get damaged
during the dispersion processThe ultrasonification process was used for disipa. The
dispersed suspension dbiO, nandibers and water was dosed together with the
superplasticizing additives into the dry components of the cement composite and the
components were homogenized. The properties of the cement compositeSi@jth
nanofbers have been testedd compressive strengtllexural strength, densityComposites

with the addition ofSiO, nandibers at a dose d3.008% by weight of cement exhibited an
increased compressive strengfiup to33 %and al9 % greaterflexural strengthat doses of

0.016 ad 0.032 %of cement weight than the reference sample without nanaofibées
presence of i®, nandibers in the composite was monitored by scanning electron
MIiCroscopy(SEM).

GOFFEE

15:40-16:00 Coffee Break
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Afternoon, September27, 2018 (Thursday)
Time: 13:40~15:40
Venue: postdegree classroor(Building 5)
Sessior2: 8 presentations T o p i Goncretd Technology and Structural
Mechanic

Session Chair:Prof. Fatah HELLAL
PO016Presentationd (13:40~13:55)

Seismic Behavior ofargeScale RC Columns Under Reversed Cyclic Loadings
Hakim Bechtoula, MasanobuSakashitaandSusumu Kono
National Earthquak&ngineeringResearch Center CGS, Algeria

Abstrac® The past earthquakes showed that a large number of gxibtiildings in
earthquake prone area still in need of damage evaluation. Parameters affecting the seismic
behavior of structure's components such as beams, walls and columns should be assessed. To
evaluate the importance of some parameters that affeseibmic performance of reinforced
concrete columns under severe seismic loadings, four-$a@e specimens with a cross
section of 560x560 mm were constructed and tested. Two of the tested specimens, under
variable axial load, were used to evaluate tfiece of humber of cycles on the maximum
strength and the envelope curve. The experimental results showed that number of cycles had
an effect on the envelope curve and the sustained maximum displacement; however, it had a
small effect on the maximum achexV lateral load capacity. Effect of axial load intensity on

the equivalent plastic hinge length was also evaluated in this experimental program. It was
shown that t he well known Paulay and Pri esti
equivalent plasti hinge length for specimens under large axial load, around 0.6 of the
maximum axial load carrying capacity. A fiber model, developed by the authors, was used to
predict the seismic performance of the tested specimens taking into account the confinement
effect. Good matching was found between the experimental and the predicted results in terms
of loaddisplacement hysteresis curves and the axial deformdisptacement curves of the
specimens.
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Session Chair:Prof. Fatah HELLAL
PO003 Presentatior2 (13:55~14:10)

Fragility Assessmenbf Existing RC Buildings in Algeria Using Incremental Dynamic
Analysis

Fouad Kehila, MustaphaRemkiandAbderrahmane Kibboua
National Earthquake Engineering Research Center CGS, Algeria

Abstrach Some Reinforced Concrete (RC) buildings in Algeria built in the past, raised
questions about their perfoance level under future earthquakes. The reduction of the
seismic risk in Algeria and more particularly in the north part of the country, one of the
privileged ways consists in installing tools for analysis and undertaking studies and actions
for an effetive prevention of the effects of this natural phenomenon. The seismic
vulnerability assessment can be evaluated through fragility curves. In this paper, a procedure
to develop analytical fragility curves for existing Reinforced Concrete buildings isnpedse

For this purpose, an existing RC frame structure in the city of Constantine located at the east
part of Algeria, which has been built in the eighteenth based on seismic regulation and the
state of the practice at the time of construction had beesenh®he vulnerability assessment

of this structure was studies using the methodology for reinforced concrete of existing
buildings and strengthening proposal is carried out. Fragility curves for existing and
strengthened structures analyzed using SeismciSsoftware were derived and lognormal
cumulative distribution function parameters were obtained for the four defined damage states
by considering maximum intestory drift ratio (ISBhay. Incremental dynamic analysis (IDA)

was used to assess specti@ederation by conducting 300 nonlinear timstory analyses

based on 15 ground motions with wide range of magnitudes, distance to source. Those
records are selected and scaled to fit with the Algerian seismic regulations RPA 99/version
2003 design respse spectra. These fragility curves have been set upped, developed and
discussed.

-32-

0 (



2018 LISBONCONFERENCE

Afternoon, September27, 2018 (Thursday)
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Mechanicso

Session Chair:Prof. Fatah HELLAL
PO037 Presentatiord (14:10~14:25)

Application of theHigh Early Strength Type ExpansiveAgent to theBlast Furnace Slag
CombinationConcrete with GGBFS und&eamCuring

Erica Enzaki, TakashiSakumaEizou TakeshiteandShigeyuki Date
Tokai University, Japan

Abstrac In recent years, the use of blast furnace slag material is being focused as
environmental loading reduction and sustainable construction. However, in general,
autogeneours shrinkage of the caterusing much amount of GGBFS is large in compared

to normal concrete, therefore risk of cracking should be cared. On the other hand, strength
development speed of concrete at early stage will be decreasing as the dosage of GGBFS
increases, even under @b curing condition. It can be considered these points will be
significant disadvantage in both productivity and quality of precast concrete. So in this study,
early strength type expansive agent and setting accelerator were used in combination. As a
resut, it was confirmed that compressive strength at early stage is obviously increased. And
steam curing temperature can be reduced about 10 degrees, and also;6600x8traint
expansion was obtained.
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Relating Rapid Chlorid&igration Coefficient of BlastFurnace Slag Concrete to Capillary
Pore Structure Parameters

Chao Yang Shuguang Wang, Feng XWeiwei Li andDongsheng Du
Nanjing Tech University, China

Abstract Blast furnace slag blended concrete is widely used in infrastructure, and its
chloride resigance is of great concern. This paper experimentally investigated the capillary
pore structure and chloride resistance of blast furnace slag blended concrete. Blast furnace
slag was proved to be able to optimize the critical pore radius and decreasgptréqr of
detrimental capillary pores (with radius between 50 nm and 10,000 nm). Meanthhile,
benefit of BFS in improving the chloride resistance was proved. Finally, regression analysis
showed that the rapid migration coefficient is proportional &dtitical pore radius and the
detrimental capillary pore proportion. Nevertheless, the rapid migration coefficient is not
closely related to the capillary porosity.
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Assessment ofCompressionStrength of Concrete Columns Confined with Basalt Fibre
Reinforcal Polymer

CHIADIGHIKAOBI PaschalChimeremeze
Peoples Friendship University of Russia (RUDN University), Russia

Abstracd Columns are the main load bearing element of a structure. Therefore, columns
have an important function in many structures and can loenrable to exceptional loads. As
structures age, the columns often have a lack of transverse reinforcement, which is unable to
provide sufficient confinement to the concrete core or to prevent buckling of the longitudinal
reinforcement which causes premat strength degradation of the column. The primary
objectives of this research are to investigate the behaviour of axially loaded concrete columns
confined with an obscure material in civil engineer for strengthening, basalt fibre reinforced
polymer jacké (BFRP). This paper presents a test program that was done on concrete blocks
confined with basalt fibre reinforced polymer (BFRP) and examination of its compression
strength. The test results show that the strength enhancement of the concrete blosiss consi
of more ductile behaviour.
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Strength and Deformability of the Concrete Core of Precompressed Concrete Filled Steel
Tube Columns of Annular Cros3ection

Anatoly KrishanandMariia Astafeva
Nosov Magnitogorsk State Technical University, Russia

Abstracd The advantages of short concrete filled steel tube columns with a precompressed
concrete core are presented in the article. Particular cases, where such compression is most
appropriate, are listed. Taking into consideration the structural features of cdil@dte

steel tube columns it is recommended to calculate their bearing capacity on the basis of
deformation model of reinforced concrete. The reliability of this calculation will be largely
dependent on the conformity of the accepted diagram of the ¢termmme deformation with

its actual behavior. Formulas for determining the strength of precompressed concrete core
and the ultimate strain of its shortening are proposed, which allow constructing the
sufficiently accurate deformation diagram.
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Biocorcrete Deelopment Using Calcitprecipitating Bacteria Isolatedrom Different
Sources in Jordan

Suha Mujahed Abudoleh Amal Al Mahayreh Aya Al FrejatandFatima Al Hulaisy
Isra University Jordan

Abstrac® Concrete is considered as the most widely used constiuntiderial in the world.
However, concrete is exposed to cracks due to different factors like overloads, temperature,
shrinkage, earthquakes and others. These cracks reduce the strength, the service life of the
structure, and increase the permeabilityhef concrete. Thus the importance of "$edfling
concrete" is highlighted nowadays, with emphasis on a special type of concrete called
bioconcrete, which is a concrete that has the ability to heal the microcracks that happen due
to overloads by itself. Ais ability comes from the bacteria used in the concrete mix; these
bacteria have special characteristics such as the ability to live in harsh conditions similar to
those found in the concrete environment, in addition to their ability to precipitateecalcit
(calcium carbonate (CaGy), the sealing material in the cracks. This study aims to assess the
performance of Portland cement mortar incorporated withhaalfing Bacillus bacteria.

These bacteria have been isolated from soil and mud from differewst iardardan. The
specimens were prepared at three different bacterial concentrations. Cracking of specimens
was induced by load percent concept after 7 days and tests were performed at 28 days of
curing. The testing scheme for the mortar included battgp@rulation tests inside mortar
specimens, acid fizz test and a compression test. Results demonstrated -thedliseg)f
bacteria is a promising technique in minimizing cracking. The rate of healing using bacteria
was higher than the negative control @hhiwas free of bacteria. Increasing the dosage of
Bacillus bacteria was found to have a positive effect on the calcite precipitation in the
concrete matrix as more viable bacteria would have a higher cumulative effect on mortar
specimens healing.
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Accounting for the Scale Factor in Determining theCompressedConcrete Strength of
Concretefilled Steel TubeElements

Elvira P. Chernyshovaand Vladislav E. Chernyshov
Nosov Magnitogorsk State Technical University, Russia

Abstracd The published experimental data d@he influence of the concrete samples
dimensions on their strength under axial compression had been analyzed in the article. The
mechanism of this influence is revealed from the positions of strength statistical theories. The
known dependences are giverdam new formula is proposed for taking into account the
scale factor in determining the strength of compressed concrete. An algorithm for calculating
the strength of centrally compressed conefidled steel tube elements (CFSTE) with a
circular crosssedion taking into account the scale factor is shown.

GOFFEE

15:40-16:00 Coffee Break
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An Analytical Study on he Seismic Vulnerability of aBxisting URM Masonry Building
Mustapha Remki, Fouad KehilaandAbderrahmane Kibboua
National Earthquake Engineering Research Center CGS, Algeria

Abstrac® This study evaluates the seismic vulnerability of an exstyRM masonry

building which is currently used as a city hall of one of the biggest city in the east part of
Algeria called CONSTANTINE. In order to avoid serious damages, in the future, a seismic
vulnerability and damage of this kind of buildings is a tnAsseismic vulnerability study has

been considered. Structural analysis is performed based on the site investigation (including

i nspection of the building, mat erials chara
derivation of fragility curvess proposed. Different tools regarding the determination of
capacity curves of the structural system by using a non linear analysis are implemented and
four damage states are defined. The earthquake action is expressed in terms of spectral values;
the probailities of the damage states are obtained considering a lognormal probability
distribution.

This paper presents the methodology, based on non linear and seismic analysis of existing
buildings, followed in this study and summarizes the vulnerability aissag of one of the
strategic buildings according to the new Algerian code RPA 99/version 2003. As a direct
application of this methodology, both, static equivalent method and non linear dynamic
analysis, are presented in this paper
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Superplasticizer and Shrinkadreducing Admixture Dosages for Microfine Cement in Grout
Systems

Md Shamsuddoha Gdz Hisken, Wolfram Schmidt, Han€arsten Kihneand Matthias
Baelfler

Federal Institute for Materials Research and Testing (BAM), Germany

Abstract Grouts have numerous apmtions including crack repair as maintenance in
construction industries. Microfine cements are intensively used for high strength mortar and
grout products. They are ideal for injection grouting in structural repair. Such grouts should
have suitable rheogical properties to be injectable, especially those used in repair and
rehabilitation. The use of superplasticizers (SP) in these products is thus becoming
increasingly crucial to achieve favorable workability and viscosity properties. A difficulty in
sudh grouts is the plastic shrinkage due to finer particles used. It is thus necessary to
determine optimum SP and shrinkage reducing admixture (SRA) dosages for a microfine
cement based grout. In this study, a saturation dosage was decided from two Pohaiarbo
ether (PCE) based SPs in relation to neat cement using slump flow and rheological
parameters. A range of grout mixtures was formulated containing micro silica (MS) and fly
ash (FA), and tested for suitable rheological and mechanical parametesoBdbke results,

a grout mixture with MS and FA was selected to determine optimum SRA content.
According to the results, a SP dosage of 3% by weight of neat cement is sufficient to achieve
saturation. The grout material including MS and FA can produceaxahle properties to

neat cement grout. MS is found to improve compressive strength within the range considered,
whereas a higher FA content provides favorable rheological properties. Finally, a SRA
dosage of 4%, which could reduce the shrinkage by at&%tafter 28d days, is determined

for the grout system.
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Effect of Curing Conditionson PhysicalProperties oMortar Blended withExpansiveAgent
Hoshina Takuya, Hiroyuki Sudo Sinitirou Hashimoto and Sigeyuki Date
Tokai University, Japan

Abstrach Assuming precast cmrete using expansion material, we will confirm the
influence of curing conditions on the basic physical properties of mortar with regard to the
free expansion coefficient, constraint expansioafficient and strength, using two types of
expansive mateais widely used in Japan . As a result, it was confirmed that the higher the
curing temperature, the higher the strength regardless of the addition of the expansion
material. In addition, it was confirmed that both the free expansion coefficient and the
constrained expansion ratio had an effect irrespective of the curing temperature of the lime
type expansion material.
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Basic Resealtof Improvingthe Mortar Flowby Thermal Stimulation to Superplasticizer
Mizuki Takigawa , FraidoonRahmanzai, Rio Kita and Shigeyuki Date
Tokai University, Japan

Abstracd Polycarboxylic aciebased superplasticizers are being used for various fields of
concrete work, however little has reported on changing basic performance by thermal
fluctuation. In this study, heating superplasticizerglfitss hereinafter as referred to as

At her mal stimulationo, the effect of ther mal
on the fresh mortar, moreover the influence of molecular structural changed of
superplasticizer by thermal stimulation wereestigated. As the result, it was confirmed that
improving fluidity of the mortar flow on this condition the highly heat temperature and heat

over a long time by thermal stimulation of superplasticizer. In addition, it turned out that this
phenomenon wacaused molecular structural changed by thermal stimulation, and the result

was revealed that the effect of thermal stimulation varies according to the type of polymer.
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CrackReduction durinddrying Process byJsing Surfactant
Sandra Guzleng Gita Sakale, Sergejs @eks and Arnita Spule
Riga Technical University, Latvia

Abstract In this research clay brick samples were made from illitic clays. Surfactant was
added to clay mass during formation process to reduce crack generation during drying
process. Surfactant amuuwas changed below critical micelle concentration (CMC).
Nonionic surfactant Triton X.00 was used. Samples were prepared using extruder. Clay
mass samples were analysed by granulometry, surfactant by contact angle and surface tension
measurements andritk samples by microscope to determine crack amount. Changing
surfactant amount closer to CMC is possible to reduce crack amount in sample during drying
stage.
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Enhancing theElectrochemicalBehavior of aCold Rolled AISI316Ti Austenitic Stainless
Steel byControlling its Microstructure

Fatah HELLAL andHouriaKADDOUR
Ecole Nationale Polytechnique, Algeria

Abstract Austenitic stainless steels are often used as important part materials in several
industrial infrastructures (energy, chemistry, food), in transport ab agein sustainable
building and architecture. This is due to their excellent mechanical properties and their
resistance to uniform corrosion. However, when they are mechanically deformed, their
electrochemical behaviour can dramatically decrease. Theotanft their microstructure
remains one of the solutions to prevent or to remediate this detrimental behaviour.

In this study, samples of AISI316Ti austenitic stainless have been cold rolled in a range of 20
to 80% amount. Metallurgical characterizationsd ssurface microhardness analysis were
carried out, as well as sweep voltammetry and impedance spectrometry measurements inside
H,SOy acidic solution.

It has been observed that the cold rolling leads to the nucleation and the displacement of the
crystallaraphic lattice defaults. The reorganization of the dislocations from a dispersed lattice
to a cellular one happens above 40% cold rolling. The resistance of cold rolled steel, under
this ratio, decreases inside the acidic medium.

In order to prevent sudbehaviour, the steel was heated above €10&pidly quenched to a
temperature lower than the precipitation, and then cold rolled up to B8oresistance to
corrosion has been enhanced, aided by the high temperature treathient ensures
dissolutionof carbides, homogenization of the matrix and growth of grains.

For higher cold rolling ratios, a series of isothermal treatments has been carried out in a
550900C range, according to timemperaturdgransformation diagram of AISI316Ti steel.

It allowed a fine control of the WkCs carbides and andc intermetallic phases. After heat
treatment at 900C, a coalescence of the fine TiC carbides and a carbon depletion of the
austenitic matrix occurred. After the cold rolling step, the corrosion resistarapstag
sulphuric acidic media has been improved by heat treating the stainless steel.
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RecyclingScraps of CFepoxyComposites irDifferent BindersMatrix
Andrea Saccanbtefania Manziandlsabella Lancellotti
Materials Science Emgeering,ltaly

Abstracd Scraps deving from the production of carbon fibers/epoxy composites have been
tentatively recycled in cement matrixes, without any previous chemical or high temperature
treatment. Short chopped fibers{5mm length) embedded in the epoxy resin have been
added atow volume content (max 5%) to different binders. The microstructure, mechanical
properties (mainly flexural strength) of the derived materials have been investigated. Three
different types of matrix have been used: one based on conventional Portland Geariie

others containing geopolymers formed starting either from activated metakaolin or fly ashes.
In the second case the materials is almost completely made of recycled ingredients. This is an
attempt to produce reliable materials solving waste da@pgm®blems and at the same time
reducing the brittleness of these materials. The first collected data show promising results,
I.e. an icrease in the flexural strength and in the energy absorbed before breaking. The effect
is however depending on the typé binder. Although some papers can be found on the
addition of reycled fibers (glass, treated CF) in traditional costruction materials, the direct
inclusion of CF without any previous treatment in geopolymeric composites, has never been
reported.
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Development of &tructurallntegrity Non-destructive nspectiorSystem forBridgesMade of
WeatheringSteel

Bj&n Torsten SalmenMarina Knyazeva and Frank Walther
TU Dortmund University, Germany

Abstracd Due to the increasing volume of traffic, bridges are exposed torhighds as it

was considered during the planning phase. Therefore, a regular inspection is necessary in
order to detect cracks at very early stages. Currently, many bridges are in need of renovation
or need to be completely renewed. The use of weathamncfigal steel in bridges, as well

as in composite bridge constructions is an alternative to conventional bridges, not only from
an economic but also from an ecological point of view, since it is not necessary to apply a
corrosion protection layer and ®m it during the lifetime of the bridge. Unfortunately,
conventional visual inspection or magnetic particle inspection on the weathering steel bridge
are hindered by the protective patina and requires development of new test methods. Within
the framework bthis project, a combined crack detection technique usingdestructive
inspection by means of Active Thermagraphy and by ElectrMagnetic Acoustic
Transducer (EMAT) were evaluated in laboratory environments and in real conditions on
bridge structuremade of weathering structural steel.
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Investigation onArchitectural Adaptability for aNew Kind of ColumnsupportedModular
SteelBuildings

Ke Cao, Guo Q. Li,ChenChen
Chongging University, China

Abstract In recent years, building industry in China is experiencinggrade and
industrialized building becomes a hot issue. Modular steel building, as one of the most
promising types of prefabricated structures, can save construction time, improve quality, and
reduce resources and waste. It can be expected that moaédhbusilding will have vast
potential for future development in China. Firstly, this research proposes the size selection
method of columssupported modular steel building based on the architectural requirements
and the transportation limits. The dimensdor individual module are selected as 6 meters
for length, 2.4 meters for width and 3 meters for height. Furthermore, the architectural
adaptability of columssupported modular steel building is studied with respect to dormitory
building, office building school building and residential building. The results indicate that
the columnsupported modules with selected dimensions have acceptable applicability with
respect to the four types of buildings.

-47-



2018 LISBONCONFERENCE

Session 4

Tips: The schedule for each presentation iof reference only.In order not to miss your presentation,
we strongly suggesyou attend the whole session.

Afternoon, September 27, 2018Thursday)
Time: 16:00~18:00
Venue: postdegree classroor(Building 5)
Sessio: 8 presentations T o p i Givil andi Structural Engineeringo

Session ChairAssoc. Prof. Marina Rynkovskaya
S0001 Presentatiod (16:00~16:15)

Experimental Investigation of Single Batter Pile Behaviour Subjected to Lateral Soll
Movement

Osamah Alsalinh Tahsin TomeSabbaghlhsan AtAbboodi and WisamAlawadi
University of Salford, UK

Abstract A series of laboratory tests on single batter model pile embedded in sand under
lateral soil movement were performed. This study concerned with investigating the effect of
key parameters on the behaviodrtioe batter pile. These parameters include batter angle,
pile head boundary conditions, pile diameter, sand density, profile of lateral soil movement
and thickness of moving soil mass. The effect of these parameters on the lateral response of
such piles s examined in terms of lateral displacement and rotations at the pile head as
well as bending moment, shear force and deflection measured along pile length. The test
results show that, regardless of the shape of the soil movement profile, the maximing bend
moment increases as the pile diameter and the sand density increase. Moreover, it was found
that the maximum bending moment significantly relies on pile batter angle. The magnitude
and the shape of the bending moment profiles induced along the mta @epend on the

pile head fixity condition and the ratio of the depth of moving to stable soil layers.
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Application of the Shioncand Knight Model in Asymmetric Compound Channels with
Smooth and Rough Narrow Floodplains.

Wisam Alawadi, T.D. PrasacindOsana Salim
The university of Salford, UK

Abstract Shiono and Knight Model (SKM) is one of the most popular models which is often

used for simulating the flows in compound channels with wide floodplains. The model
accounts for the effects of bed friction, lateturbulence and secondary flows, via three key
parameterd, > & U0 respectively. These parameters
accurate predictions. In this study, the application of SKM to an asymmetric compound
channel with a narrow floodplain is examined in terms of the calibration requirements. Two

sets of experiments that have smooth and rough floodplain and different flow depths are
conducted and then simulated by SKM. In smooth floodplain cases, the results reveal that
SKM model with the conventional calibration expression of & a nd Qly capabler e a s on
of predicting the distributions of deptveraged velocity and boundary shear stress in the

main channel. However, in the floodplain region, the expressions recommended for

cali brating 4 need to be modihdtregam. Intcasesiompr oV ¢
the rough floodplain, the results indicate that the lateral shearing is dominant over the
secondary fl ow, so only the wvalues & 1in th

conventional values to improve the predictions.
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Studies oTrain-Bridge Coupling System Considering Thermal Effect of Piers
Xiao-long Zheng Xin-yu Xu and Qiwu Fan
China Railway Eryuan Engineering Group Co., Ltd, Chengdu, China

Abstract In order to investigate the influence of the pier height change due toatheffiect

on train riding performance for long span concrete continuous rigid frame bridge, a full scale
model is established and its free vibration analysis is performed. Then the spatial vibration
responses of traibridge coupling system are analyzednsidering two temperature
conditions, e.g. normal condition and 200C thermal difference. Consequently, the vertical
and lateral stiffness of the bridge and the vehicle riding performance are verified according to
the evaluation indices. The results shovatth(1) For both calculation conditions, the
longitudinal and transverse displacement of the bridge is within the limit as well as the
acceleration, which means that the influence of the pier height change due to thermal effect is
negligible; (2) Under thecondition of 200C thermal difference, with CRH2 and CRH3
high-speed train passing through, the indices for the vehicle, including derailment coefficient,
wheel unloading rate and lateral wheal force, are within the limit and similar to the
results obained under normal condition; (3) Under the condition of 200C thermal difference,
with CRH2 and CRH3 higlspeed train passing through, the lateral and vertical Sperling
Index is comparable with the results from normal condition, and all the results eathme
requirement, which means that the influence of the pier height change on vehicle riding
comfort can be neglected; (4) The obtained results can be a useful reference in the dynamic
design for similar railway bridge.
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Running Safety of Vehicle on theBridge under theSuddenChange ofwind LoadsDue to
Wind Barriers

Xin-yu Xu, Xiac-long Zheng an®&¥ong-le Li
China Railway Eryuan Engineering Group Co.,,l@&thina

Abstract Wind barriers are the efficient and simplest devices for the wind protection of
vehicle. To investigate the dynamic responses of vehicle passes through the transition section
of wind barriers, a higispeed railway simphgupported beam bridge was taken as the
research object. Aerodynamic characteristics of velfiaige system were testeéa wind

tunnel tests, and the effects of wind barrier porosities were considered. The
wind-vehiclebridge (WVB) couplinganalysiswas conducted by Dummy Body Coupling
(DBC) method. The results show that dynamic responses of the vehicle generally tend to
increase with the increase in speed. In the wind barrier section, the dynamic responses would
decrease, accounting for the wind shielding effects. The lateral and vertical accelerations are
sensitive to the sudden changes of wind loads due to the windrpatrike the lateral force

and reduction rate of wheel load have little sudden change when the vehicle enters and leaves
the wind barrier section.
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Seismic Vulnerability Assessment of Bridges Based on Ductility Parameters
Abderrahmane Kibboua, FouadKehila, Nadjib HemaidiZourguiandMustapha Remki
National Earthquake EngineerigesearciCenter CGS, Algeria

Abstrach A qualitative approach, selected to estimate the seismic vulnerability index of
reinforced concrete bridge piers in terms of ductility is presem this paper. Samples of
three bridges that are representative of RC bridges in Algeria were identified to carry out this
study. For each structure, the sectional ductility was first computed using alayetgd
sectional analysis program (ExtracBtructural ductility values were then obtained with a
simplified pushover analysis carried out with a 4lioear finiteelement program
(Seismostract). Then, the ductility demand was obtained fromHistery analyses, using

six ground motion records faklgiers and its surroundings (Nonlin program). Based on the
Priestley theory, the ductility values were then used to elaborate a ductility ratio to be used as
a preliminary evaluation criterion for seismic vulnerability assessment of bridge piers.
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LateralVibration Analysis ofMulti-span footbridgesSubjected tdPedestriarL oads
Mengjie Wang and DingZhou
Nanjing Tech Univercity, Nanjing, China

Abstract This article uses dynamic Bernotuler beam theory to establish a footbridge
analysis model with seva elastic supports and uses equivalent spring representation of pier
to state the elastic impact. By adopting the Senalytic method, calculates mufjpan
footbridge natural vibration frequency and vibration mode. The orthogonality of mode shapes
of the analytical model was verified. Then, the modal superposition method is used to solve
the lateral vibration response of footbridges under the action of pedestrian load. Finally, the
calculation results are compared with the finite element simulatioftsektshows that the
theoretical method is consistent with the finite element simulation results. This method can
be used to study the dynamic response of rsphin footbridges under pedestrian load and
provide a theoretical basis for the rational desifpedestrian bridges
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Study onMechanicaProperty ofBridge Bearings undeEccentricCompression an8hearing
Weiguo Huang Xiuli Xu, Tao WangKairui Wang, Weiging Liu
Nanjing Tech University, Nanjing, China

Abstracd In order to obtain the mechanicabperties of plate type elastomeric pad bearing

in bridge engineering under naseal working conditions, eccentric compressshear test is
carried out, taking into account different rotation angle and shearing deformation of the
bearing. Numerical anadys is carried out by ABAQUS software, to simulate the disengaging

of bearing accurately. Disengaging factor is put forward based on the disengaging area of the
bearing. The influence of loading direction to slipping property of bearing is also studied, an
equivalent friction coefficient is put forward. Results show that the rotation angle of bearing
under different shear deformation has a large influence on its mechanical properties,
especially on the bearing stiffness, disengaging factor and equivaénnfcoefficient.
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Experimental Study on Mechanidatopertieof Sheastype Mild Steel Damper
Weizhi Xu, Shuguang Wangy\VeigingLiu and Dongsheng Du
Nanjing Tech University, China

Abstracd Because of its good energy dissipation capacity and stable mparfoe, the mild

steel damper is widely applied in energy dissipation structure. The theoretical model of shear
type metal damper was analyzed and calculation formula of the mairanmealparameters

was established. Material test of domestic steel BLYa60 Q235 was conducted. On the
basis of theoretical analysis and material performance, two groups of dampers with the same
dimensionbut different energy dissipation materials were designed and made. Rsaticio

test on the two groups of specimens wasied out. The test results show that the hysteretic
curves of mild steel dampers were full and mechanical properties were stable. Yield strength,
yield displacement and other mechanical parameters showed small dispersion. Under Low
cycle fatigue loading wh £20mm displacement, the performance of damper with BLY160
was better than that made by Q235
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DynamicVulcanizationProcess ot DPE and EVA viaTransesterification
Chengwei Huang, Chuhyung CherandChengChien Wang
National Cheng Kung University, Taiwan

Abstract Thermoplastic vulcanizate (TPV) materials, which gives rulikerpropeties and

has the advantage of thermoplastic processing technigreeslends of thermoplastics and
elastomers that have been dynamically vulcanized during blending process. TPV can be
applied on the building sealing or packing of car door etc. In addifi®V belongs to
ecofriendly material due to its recyclable propei@ommercialized TPVs are generally
composed of polyolefin phase (PP) with a dynamically cured EPDM phHaseever the

high price of EPDM keeps the high price and limits the applicatioth® PP/EPDM
dynamically vulcanizate blends. Hence, the low cost of TPV composed of theelusity
polyethylenéLDPE) and ethylvinyl aceta(&VA) were develpoed in this studyetraethyl
orthosilicate(TEOS) was induced into LDPE/EVA blends to take pldgeamically
crosslinking reaction with EVA in extrusion process under 190 Compared to
unvulcanized LDPE/EVA blend, the phase morphologies of the dynamically vulcanized
LDPE/EVA show a cecontinuous morphologies with a welefined domain, and the size of
crosslinked EVA is in the range of 1€z in dynamically vulcanizatesdm the SEM and

TEM observation. The rheology properteis of dynamically vulcanized LDPE/EVA were
presented from liquidike behavior at low frequency to the psetsiid like behavior
(storage modulusl® Pa; loss modulusl(® Pa) due to crosknked readon of TEOS and
EVA. I n addition, the G6 and G606 of dynam
unaffected by test frequency, indicating the formation of a percolating network structure.
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Wear Mechanism oMulti-layer AICrWN/AICrWSIN Coatings on Cemented Carbide Tool
Prepared by Arc lon Plating in Dry Cutting of Sintered Steel

Tadahiro Wada andHiroyuki Hanyu
Nara National College of Technology, Japan

Abstracd To clarify the effectiveness of muliayer AICrWN/AICrWSiN-coated cemented
carbide tools, the wear progress was investigated in cutting sintered steel using three types of
coated tool. Tool | had a aonolayer (AI60,Cr25,W15)Ncoating film, Tool Il had a
monclayer (Al53,Cr23,W14,Si10)Moating film and Tool IlI had a multayer
(Al60,Cr25,W15)N/(AI53,Cr23,W14,Sil0doating film. The following results were
obtained: (1) The main tool failure of ther¢e types of coated tools was flank wear within a
maximum value of flank wear width of 0.2 mm. (2) The wear progress of Type Ill, which was

a multilayer coating system, was the slowest in cutting sintered steel.
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A Study on Cementation Process of Lead, Silver and Copper from Brine Leaching Solution
Nadezhda Kazakova Biserka LuchevandPetar lliev
University of Chemical Technology and Metallurgy, Bulgaria

Abstrach The purpose of this study is to study the characteristics of cement mixes and to
find out the right qualities according to Mortar Cement in terms of flow formation period
compressive strengtfThis work was tested for the properties of cement Mortar at Research
and Development Department, Department of Concrete Testing, Royal Irrigation Thailand in
ASATM C 91-97C, and ASTM C 8089 standard. The results of the study indicated that the
formula of Mortar Cement Al flow characteristics 112, the formation time was 45 minutes
and the compression strength was on the average of 39.35 MPa. Mortar Cement A2 flow
characteristics 112 formation time was 45 minutes, compression strength was on the average
of 25.35 MPa. Mortar Cement A3 properties of flow 118, formation time was 60 minutes,
Compression strength was on the average of 17.73 MPa. Mortar Cement A4 features of flow
113, formation time was 55 minutes, compression strength was on the averageagé aver
15.33 MPa.  Mortar cement A5 features of the flow 114, formation time was 55 minutes
compression strength was on the average of average 15.30 MPa. From the experimental
result, we found that the best formulation is Mortar Cement Al, which has theshigh
characteristics in every property. From this study Molar cement, a material in the pozzolanic
group, it is suitable for production and development in repairing old buildings or historic site.
Mortar Concrete has less expansion but high density of \skerrate of development due

to slow reaction with water. However, the compressive strength in the back is the same, the
old work with the repair parts do not crack because of the surface tension, the material caused
by rapid dehydration.
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Investigation of theProcesses ofolidification of ContinuousCasting Units in Continuous
SteelCastingMachines

Mariya Krasimirova Ivanova andEmil Mihailov
University of Chemical Technology and Metallurgy, Bulgaria

Abstract One of the main problems in steelmaking is the production of quality products. In
this sense, the assessment and the investigation of the tegibablprocesses in order to
improve their characteristics and increase the efficiency of the aggregates is an extremely
topical task. In order to establish the temperature distribution in the-sgosen of the

blocks, the average metal temperaturehefmetal and the residual heat content, a numerical
study of metal cooling was carried out in the continuous casting process. For this purpose a
mathematical model of the solidification and cooling processes has been developed, which is
adapted to the depir parameters of a machine for continuous casting of long products. A
study has been carried out to determine the possible maximum operating speed at which the
requirements for obtaining blocks of the required quality have been met.

This study has been nfncially supported by the Operational Programme "Science and
education for smart growth" 2042020 of the European Union cofounded by the European
Soci al Fund through -2.0020 Oplr50 jiieScutp pBbG Q&5 M2o[r P Ot Ohle
capacity of doctorastudents and young researchers in the field of engineering, natural and
mathematical sciences.
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ULisboa brings together varisuareas of knowledge and has a privileged position for facilitating the
contemporary evolution of science, technology, arts and humanities.

3. Visit Padrdo dos Descobrimentos

Padr® dos Descobrimentds a monument on
the northern bank of the Tagus Rivetuasy, in
the civil parish of Santa Maria de Belén
Lisbon. Located along the river where shij
departed to explore and trade with India and
Orient, the monument celebrates the Portugu
Age of Discovery (or Age of Exploration
during the 15th and 18tcenturies.
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4. Visit Torre de Bebm

Built on the northern bank of
the Tagus between 1514 and
1520 as part of the Tagus
estuary defence system, the
Tower of Belén is one of the
architectural jewels of the
reign of Manuel I.

In the tower as a whole one
can distinguish two distinct
volumes and military
architectural models: the
mediaeval keep tower and the
modern bulwark which, as it
contained two artillery levels,
allowed for longdistance
cannon firing as well as

ricochet shots over the water.

The Tower oBelén is a cultural reference, a symbol of the specificity of Portugal at the time, including its
privileged exchange with other cultures and civilisations. As a protector of Portuguese individuality and
universality, the tower saw its role confirmed in8B9when it was classified by UNESCO as "Cultural

Heritage of Humanity".

5. Visit Rossio Square

Rossio Square is the populg
name of the Pedro IV Squar
(PortuguesePra@ de D. Pedro |
IV) in the city of Lisbon, in
Portugal. It is located in the
Pombaline Dowtown of Lisbon ¢
and has been one of its mai
squares since the Middle Ages. oy
has been the setting of populEss
revolts and celebrations S—
bullfights and executions, and i
now a preferred meeting place
Lisbon natives and tourists alikeg
The current namefahe Rossio
pays homage to Pedro IV, King of Portugal. The Column of Pedro IV is in the middle of the square.

6. (17:00)Back toUniversity of Lisbon
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Conference Venue

Universidade de Lisboa (University of Lisbon)
Faculdade de Arquitectura (Faculty of Arch itecture)
Rua SaNogueira, Pdo Universitdio do Alto da Ajuda, 1349 -063 Lisboa

Tel +351 213 615 000 Fax +351 213 625 138

CTURA

ULDADE DE ARQUITE

The University of Lisbon is a public research university in Lisbon, and the largest
university in Portugal. It was founded in 2 013, from the merger of two previous public
universities located in Lisbon, the former University of Lisbon (1911 1 2013) and the
Technical University of Lisbon (1930 1 2013). The history of an university in Lisbon dates

back to the 13th century.

The current U niversity of Lisbon is the result of the merger of two former public
universities of Lisbon, the former University of Lisbon (1911 1 2013), founded in 1911
and the Technical University of Lisbon, founded in 1930. The merger process was
initiated in 2011 and was made into law on December 31, 2012. As stated on the
decree -law No. 266 -E/2012, the new University of Lisbon began its legal existence on

the day the newly elected rector took office, on July 25, 2013.

ULisboa brings together various areas of knowledge and has a privileged position for
facilitating the contemporary evolution of science, technology, arts and humanities.

The quality of teaching, research, innovation and culture of ULisboa is attracting an

ever increasing amount of talent from around the w orld.
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Note
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Note
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S

Feedbacknformation

(Pleasdill this form and return it taconference specialisiuring the conference days

Personallnformation

ConferenceNameand
PaperlD

Full Name

E-mail Address

Areaof Research

Affiliation

Pleaseindicate your overall satisfactionwith this conferencewith fidd

Very Somewhat Neutral Somewhat Very

Satisfied Satisfied Dissatisfied | Dissatisfied

ConferenceContent

Presentation and Paper
Value

Registration Process

Venue

Food and Beverage

Are you a member of
HKCBEES

Yes No
(If fiNoO, you may  apply membership
http://www.cbees.org/member.hjm

from

Are you willing to receve
HKCBEES future
conferences  informatiol
via E-mail

Yes No

Where did you get the
conferencenformatior?

Would you please specif
the main reason fo
attending this conference?

Did the conferencdulfill
your reason for attending

Yes Absolutely Yes But not to my full extent No
(If NG, please tell us the main reason)
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Would you please list thi
top 3 to 5 universities i
your city?

Other Fieldof Interest

Any Other
Suggestions/Comments

Thank you for taking tira to participate in this conference evaluation. Your
comments will enable us to execute future conferences better and tailor them to

your needs!
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