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Projekt LWT-FLOOR povezuje najnovije spoznaje u novoj,
brzoj i produktivnoj tehnologiji totkastog zavarivanja i
inovativna rjefenja sprezanja hladno oblikovanog éelika i
betona predlafuéi novu metodu izgradnje kao
kombinaciju sastavijenih hladno oblikovanil
elemenata i betonske plofe. Ovaj ekonomitan i odriiv
sustav lagane medukatne kunstlukcl]e nudi vlbalne
pn:dnosh u smislu visokog stupnja predg 1js

ponovne uporabe ili recikliranja na kraju Zivotnog
vijeka uldjucujuci analize Zivotnog ciklusa. Kalibrirani
numericki modeli temel]enl na eksperlmentalmm
ispitivanji t i ita
omogucn ce, uz primjenu prohablllstlcluh metoda
procjenu prikladnosti sustava za vece raspone. Projekt

¢e donijeti nove vjeStine istraiivackoj grupi i

i mogucih velikih mspona
Gla\rnl cilj pro]ekta je usposlavltl novu |sllazwad<u grupu
koja ée posjedovati znanje i op za istraZivanje novog
sustava medukatne konstrukcije s  fokusiranim
znanstvenim interesima u potrazi za konkurentnijim
Inim i financiranjem. Kako bi se
istrafile i vrednovale komponente i sustav u cjelini,
planira se opseino eksperimentalno, numericko i
probabilistitko istraZivanje. U okviru istraiivanja posebna
puzumusl e IJ'rti posvecena totkastim zavarima i
ic veze s gucnoscu

projektiranja za demonlazu i potencijalom za buduce

P Ani

The LWT-FLOOR project integrates state-of-the-art
knowledge in new, fast and productive spot-welding
technology and innovative cold-formed steel-concrete
composite solutions proposing a new construction method
as a combination of built-up cold-formed steel members
and cast-in-place concrete slab. This cost-effective and
sustainable floor system offers vital benefits in terms of a
high degree of prefabrication, reusability and long
spanning capability. The main objective of the project is to
establish a new research group that will possess
knowledge and equipment for research on new composite
floor system with focused scientific interests in a search
for more competitive national and international funding.
In order to investigate and validate components and
proposed system, the extensive experimental, numerical
and probabilistic research is planned. Within research, a
particular focus will be given to spot-welding connections
and innovative types of shear connections with possibility
of design for demountability and the potential of re-use or

'www.grad.unizg.hr/wtfloor
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istrazivackoj instituciji, a pored toga obranit ce se i
dvije disertacije te objaviti znanstveni radovi u
najcitiranijim casopisima. Ovaj inovativni projekt, koji
osigurava cvrste veze izmedu akademske zajednice i
|ndus1r|' povecat ¢e mobilnost i ojacati dugoroénu

j dva sekt Probabilisticke analize i
procjene ponasanja predloZenog rjesenja u Zivotnom
ciklusu medukatne konstrukcije bit ¢e od kljuénog
znafaja za pripremu prvog analitickog prijedloga za
izradu preporuka za projektiranje ovog novog sustava
u okviru europskih norma.

recycling at the end of design life through the application
of lifecycle analyses. Calibrated and validated numerical
models based on experimental tests of the system and its
components will allow, through the application of
probabilistic methods, evaluation of the system suitability
for larger spans. The project will bring out new skills to the
research group and the research institution, besides which
two dissertations will be defended and scientific papers in
most cited journals will be published. This innovative
project, providing strong connections between the
scientific community and industry, will increase the
mobility as well as strengthen long-term cooperation
between the two sectors. Probabilistic analyses and life
cycle performance evaluation of the proposed floor
system solution will be crucial for establishing the first
analytical proposal for design recommendations of this
new system within the European standards.
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1. dan, soba 121, 1. kat glavna zgrada //1% day, room 121, 1% floor main building

14h00 - 14h10
14h10 - 14h15
14h15 - 15h00

15h00 - 15h30

REGISTRACUA // REGISTRATION
OTVARAMIE // OPPENING
I.’:lanlel \.l'lorel Ungureanu

i fau ji

celitnim

HrZz

Croatian Science
Foundation

"/
LWT-FLOOR

BESEARIH MROTECT

Recent Develepments in Built-Up Cold-Formed Steel Components with Corrugated Webs

DISKUSIA [/ DISCUSSION

2. dan, soba 215, 2. kat glavna zgrada //2" day, room 215, 2" floor main building

11h00 - 11h10
11h10 - 12h00

12h00 - 12h20

12h20 - 12h40

12h40 — 13h00

13h00 - 13h30

13h30 - 13h50

13h50 - 14h10

14h10 - 14h30

14h30 —14h50

14h50 - 15h00

REGISTRACIA /[ REGISTRATION

Ivan Lukatevié

LWT-FLOOR projekt - pregled realiziranih aktivnosti
LWT-FLOOR project - overview of the realised activities
Iwvan Curkowc Iuan Lukacewc Viaho Zuve\ek Andrea Rajic,
Eksperi I ii g

Marko Bartolac

hladnooblikovanog telika i betona

spoja u spregnutim nosagima od

ima od hladno oblikovanih profila s valovitim hrptom

Experimental Investigation on the Behaviour of the Demountable Shear Connection in Cold-Formed Steel-

Concrete Composite Beams
Viaho Zuvelek Ivan Curkaovic, lvan Lukadevic, Andrea Rajic

Pristup dom konaénil
hladnooblikovanog Eelika i betona

g spoja u spr

nosatima od

Finite Element Approach on the Behaviour of the Demountable Shear Connection in Cold-Formed Steel-

Concrete Composite Beams
Vlaho Zuvelek, Ivan Curkovi¢

Pouzdanost posmitne veze kod spregnutog sustava izvedenog od hladno oblikovanoga Eelika i betona — safetak

doktorskog rada

Reliability of Shear Connection in Cold-Formed Steel-Concrete Composite System — PhD summary

STANKA // BREAK
Ivan Lukatevic, lvan Curkowc Andrea Rajic, Vlaho Fuvelek,
Ponaianje LWT-FLOOR spreg

Marko Bartolac

ih nosata: eksperimentalno ispitivanje

Performance of LWT-FLOOR Steel-Concrete Composite Floor Beams: Full-Scale Experimental Study

Andrea Raji¢, lvan LukaZevic, van Curkovic, Viaho Zuvelek

Parametarska analiza osjetljivosti otpornosti na savijanje spregnutog sustava od sastavijenih hladno oblikovanin

telitnih profila i betona

Parametric Sensitivity Analysis on Bending Resistance of Built-Up Cold-Formed Steel-Concrete Composite System

Andrea Rajic, lvan Lukaevic

F dul sustava telik-beton izvedenoga od hladno oblikovanih sastavijenih Zelicnih

— saietak rada

Reliability of Compaosite Steel-Concrete Floor System Made of Buit-Up Cold-Formed Steel Elements — PhD summary

Emanuel Krupa-luri¢, lvan Lukalevic

Primjena sastavljenih nosaéa od hladno oblikovanih Zeliénih profila s valovitim hrptom
Application of Built-Up Beams Made of Cold-Formed Steel Profiles with Corrugated Webs
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1. Introduction
01 ...to establish research group 02 ...to investigate and validate, experimentally, numerically and
probabilistically components of proposed system
ER1: Research group equipped with
knowledge and instrumentation for ER2: Technical report with test results on materials and optimal welded and
specimen's preparation, experimental, shear connections solutions.
numerical and probabilistic testing,
understanding components and overall C::ﬁ . .
behaviour of the proposed system through 03_ ..o Investigate and
the entire life cycle. . validate, experimentally,
numerically and
probabilistically proposed
06 ...to prepare project proposals and SySiEm
applying to other sources of funding IWT-FLOOR
S——— ER3: Technical report with

ERG: Research group as a centre of expertise self- results for the proposed system
sustained through other national and international
funding sources. b

04 .. .to validate proposed floor system through on numerical

parametric studies, probabilistic methods and life cycle
analyses
' ) ) ) ER4: Report with validation of FE models for different floor system

ERS: Technical recommendations for design and typologies and results of numerical, probabilistic and life cycle studies
fabrication will be proposed of specimens with larger spans.
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2. Realised activities 1st year

1st Project Period

HrzZz

Croatian Science
Foundation

Results to be achieved
D1. Defined project implementation management plan (O1 to 06) —

D2. Project Kickoff Meeting: Electronic data exchange facilities will be organized for
communication data sharing (O1 to 06) —

D3. Project webpage installation, profile of the project on the Academic Social Network Site and
visual identity of the project (O1 to 06) —

D10. Design of specimens for testing and technical specification for fabrication (02, 03) -

D14. Presentation of the project results one or two papers (ICMS'21) and one or two papers
(IABSE 2021) (02) -

D15. Journal Paper SCOPUS WoS Q3, Q4 - state of the art paper (02, 03) —
D16. 1st Workshop organised (O1 to 02) —
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RG member

IL, PhD Student (D)

IL, D, MB, IC, IC
IL, D, MB, IC, IC
IL, D, MB, IC, IC
IL, D, MB, IC, IC
IL, D, IC, IC, IC

IL, D, MB, IC, IC
All
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« D1. Defined project implementation management plan (O1 to
06)

2. Realised activities 1st year

... oh Hrzz > R

RACEVNSE PAUATET Hrtaka o Bt mads -.._ Hrzz o ’l;—._..m.». Srwubale e, radevds e ks
== - Dokument: Plan upraviania projeitom
SADRZAJ
1 OPCE INFORMACUE O PROJEKTU 1
2 CILJEVI I GLAVNE ISPORUKE PROJEKTA
21 Cihevi......ocom
2.2 Otekivam rezultan 2
= 3 STRUKTURA RADA NA PROJEKTU y .6
’/ 4 VREMENSKI PLAN PROVEDBE PROJEKTA 9
5 FINANCDSKI PLAN PROVEDBE PROJEKTA ..........cooovimiirininneciicnicianiaciaene 10
uﬂ;{ L(,j? R 6 PLANNABAVE 1
7 REGISTAR RIZIKA SA PRUEDLOGOM MJERA ZA UBLAZAVANJE RIZIKA .. 12
8 KOMUNIKACUSKIPLAN ... 5 S SR P, &
9 STRUKTURA IZVJESCIVANJA s 4 i 14
PLAN UPRAVLJANJA PROJEKTOM LWT'FLOOR 10 UPRAVLJANJE PROJEKTNOM DOKUMENTACUOM S .15
Zagreb, 2021.
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« D2. Project Kickoff Meeting: Electronic data exchange
facilities will be organized for communication data sharing

2. Realised activities 1st year

Project title: Innovative lightweight cold-formed steel-concrete composite floor system
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Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 4. Electronic data exchange facilities ' e

Kickoff research group meeting - 17.2.2021

ST
v.:;o
LWT-FLOOR Project - C—
Innovative lightweight cold-formed S\ Ay
steel-concrete composite floor system
Ivan Lukacevi¢
[ —— ]
T * OneDrive folder in LWT-FLOOR Project RG Team
’ ._‘ University of Zagreb/Faculty of Civil Engineering ’.‘-' 'E";L%f;'"' [,”‘ " : lmlr:;;:m I_I"."W'L;,‘:‘,;?Ldo;o;:;d BiSucamcrie coicans Scar system 16
http://www.grad. unizg.hr/twtfloor = Maliemantisiiuir  Kickoff research group meeting - 17.2.2021. van Lukatevi
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2. Realised activities 1st year
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« Da3. Project webpage installation, profile of the project on the
Academic Social Network Site and visual identity of the

project (O1 to O6)
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2. Realised activities 1st year
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« DA4. Presentation of project on the web site (O1 to O6)

202109, 07

202109, 07

202107, 16

202102, 07
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Presentation of the LWT-FLOOR project at WMCAUS 2021
Symposium
1. Lukadeié presercad the pager “Innovative Lightweight Cold-Formed
Steel-Concrete Composite Floor System ~ LWT-FLOOR project” s the
6ch Workd Mudsciingry Cnil Engresrng-Achaecsre-Urban Paming

. which has baen organisad
The corference program can be found &

The paper deals with the ovenview of the L

Presentation of the paper at Eurosteel 2021 Conference
L Lkadeid presertad the pacer Numerical study on bending resistance
of cold-formed steel back-to-back built-up elements” 3t the 5
Exropaan Confarence on Steel and Composite Structures. Eurostesl 2
SheBed, UK. which has basn orgacised cnine from 1-3 Saptamber
conferance program can be found at the following lek: 3

Tha paper deals with the rumarical sudy on banding resiszance of cokd-formad
stmel by fermants which are one of the basic components of the LWT-
FLOOR sysemn

Tha presantad paper has been publshed in Viiley -Emse & Sohn journy
ca'pacers

Lukadavi, ans Ungursanu, Viorals Vaidc, Andeior Curionié, Tvan Numerical
study on bending resistance of cold- formed steel back-to-back bult-
up elements // CE papers. 4 -4; 487-494 dok10.1002/cep0.1320
(medurarades recencia, Zanak Tansten

Presentation of the LWT-FLOOR project - Visit of experts
from EPFL to FCE

During the presentation of various resesech project sctaiies of expents from
Ecole Poiytachnique Fidinale de Lausanne (EPFL) and wxparts from the
Universiy of Zagreb, Faculy of Ol Engineering (FCE), on the 14th of My 2021
Assistace Professor Ivan Curkonid presested brief overview of LWT-FLOOR
project.

Acstvr T Lukadonk

Official start of the LWT-FLOOR project
Vi are haopy t annaunca thac UNT-FLOOR groject officially started on January

LWT-FLOOR

RESEARCH PROJECT

202112, 03

202111, 25

202111, 19

Auttor: Tven Lukatevid

Presentation of the paper at 3rd International Conference
on Lightweight Design of Engineering Structures - LIMAS
2021

L Lubadeic presented the pacer "Numerical Analysis of Lightweight Cold-
Formed Steel-Concrete Composite Floor System” at the 3rd Intermatonal
Corference on Lightweight Design of Enginsering res - LIMAS
Edinburgh, UK. which has been organisad from
Ference program Gan be found

The paper deals with the oveniew of the LWT
prefiminary numarical evaluations.

AFLOOR project and the results of

Ao Tvan Lukadevi

LWT-FLOOR project logo has been created!
LWT-FLOOR project logo has been creaced!

2111, 25

n Lukalend

The LWT-FLOOR research group has been established!
The LWT-ROOR ressarch group has been estadiished! From the 15th of
Novenbes a PRD studert Ancrea Rajé has been employed, and from the 22ad
of Noverrber, she s offically a member of the LWT-FLOCR research group!
Congrandatons. Ancrea Rayd!

Presentation of the paper at 10th International
Conference on Business, Technology and Innovation 2021
A Rajc presented the caper "Behaviour of lightweight built-up cold-
formed steel-concrete composite beam in bending” Och
Irzernacionsl Corference on Business, Tachnology and I
oh ing, Infrastructure and Environment
vhich has bean organised onine from 23-30
Ocmober 2021. The abstract of the paper can be found at the following knk:

The paper deals with the rumerical study on banding resistance of bulk-p cold-
formed stesl-concree composite bearm,

The presented paper will be published in Confarance procedings s0on.
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PULTY.N1200

TELL Y gn mary

T

202112, 23

Merry Christmas and a happy and prosperous new year!
Wig wigh you a Marry Christmas and a happy and prospanous new year!

LWT-FLOOR Project Reseacch Group Mermbers

2112, 23

The first workshop of LWT-FLOOR project
On Decembar 177, the first LIWT-FLOOR. project workshop was held. We thak
all the presencers and parcipants of the workshop,

The videas of workshop presentations and discussiors will be publishad on the
project web page soon.

202112, 20

Aahor

The first research group meeting

On 37 of Decembes. the first onling mesting of the research group was beld, at
which the schasverents of the project so far were presented, as vell as the
plans for the continuation of the project implementation. The curment members
of the project were introduced to the newly employed docors! students and
their roles in the project activities.

2112, 20

New research group member!
PhD smudent Vishe Suvelek become officially a mamber of the LWT-FLOCR
research greup. Congratulasors, Viaho fuvelaks

202112, 10

1st Workshop LWT-FLOOR. Project
\T-FLOOR Project WORKSHOP will be organsad at the Universey of
Vi of December 2021,
Orling. Ams of the workshop are the presentation of the LWT-FLOOR project
background, presentations and decussions about planned Betivities snd recent
resubs and presentation of other acivities of the research group members and
project advisors refated to the composite and cold-formed steel structunal
elements.

A workshop e with the programme is avaidablie HERE,

The link for the lve event via MS Teamns is svadable HE
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2. Realised activities 1st year
« Db5. Literature delivered (O2 to O5)
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« D6. PhD student employed; research group established (O1)

2. Realised activities 1st year

- Eded: 2021-11-25 £:43
2'-'2111 25 Gited: 20 1-25&40

7 2 ‘I.'V : : A , - Author: Ivan Lukadenwd
RTIStIEs (S .- The LWT-FLOOR research group has been established!
T The LWT-FLOOR research group has been established! From the 15th of
November, 2 PhD student Andrea Rajic has been employed, and from the 22nd

of November, she is officially a member of the LWT-FLOOR research group!
Congratulations, Andrea Rajic!

Edited: 2021-12-20 at 13:28
202112, 20y Author: Ivan Lukacevic¢

New research group member!

&7 :.“"\:'_.,‘j.’«' 2 PhD student Vlaho Zuvelek become officially a member of the LWT-FLOOR
research group. Congratulations, Viaho Zuvelek!
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2. Realised activities 1st year

« D7. 1st Research group coordination meeting (O1 to O6)
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2. Realised activities 1st year Hrzz
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« D10. Design of specimens for testing and technical
specification for fabrication (02, O3)
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2. Realised activities 1st year
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2. Realised activities 1st year '-'-Hrzz

Foundation

« D14. Presentation of the project results one or two papers
(ICMS'21) and one or two papers (IABSE 2021) (0O2)
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Numerical Analysis of Lightweight Cold-
Formed Steel-Concrete Composite Floor
System
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ivan.lukacevic@grad.unizg.hr

>

LWI-FLOOR

University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system

Faculty of Civil Engineering . H .
LWT-FLOOR Project Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 17

http://www.grad.unizg.hr/lwtfloor 5™ LWT-FLOOR Project Workshop, Zagreb, 18t-19t December 2025



http://www.grad.unizg.hr/lwtfloor

2. Realised activities 1st year

* D15. Journal Paper SCOPUS WoS Q3, Q4 — state of the art
paper (02, O3)

m buildings mbPY

Article

Lightweight Composite Floor System—Cold-Formed Steel and
Concrete—LWT-FLOOR Project

Ivan LukaZevi¢ *7, Ivan Curkovi¢, Andrea Raji¢ and Marko Bartolac
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Abstract: In the last few decades, the of Jd-formed
structural systems has constantly been increasing within the field of structural engineering, This can
be explained by efficient material usage, particularly noticeable when using cold-formed built-up
cti d the types of shear This paper erview of the
spment of the cold-; po flooe systems. y, it provides
the background, planned activities, and pnummm results of the current LWT-FLOOR project,
which is ongoing at the University of Zagreb, Faculty of Civil Engineering, Croatia. The proposed
structural system is formed of built-up col d steel beams and place concrete slabs
that are using an type of shear Preliminary analytical and
numerical results on the system bending capacity are presented. Obtained results are mutually
comparable. The resistance of the fixed beam solution is governed by the resistance of the steel beam,
while pinned beam salution is governed by the degree of shear connection without the influence of
the increased mumber of spot welds in the steel beam.

Keywords: cold-formed built-up stecl; spot welding; steel-concrete composite system; flooe system;
finite element (FE) modelling

1. Introduction
One of the key strategies to reduce human impact on Earth is to completely rethink
our present lifestyle, especially the one led in industrialised countries. One of the critical
aspects of this new lifestyle is sustainability, including reducing raw material and energy
consumption. This can be achieved through innovations that will maximise the values
of the structural components and building materials during their ifecycle. Although a
ch i still lacking, individual scentific projects are well
aware of this problem and prov ide relevant solutions. An excellent example of this s

with rgaed 50 peredictional claima in
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the application of the comg d steel-concrete solutions that significantly
reduce material and b to the d change of the present
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ble lifestyle.

The known fact is that composite steel-concrete systems are generally one of the most
costeffective structural systems applied in multi-storey buildings. The main reason behind
this is that compasite steel-concrete solutions integrate structural efficiency and the speed
of construction. The structural efficiency results from the effective usage of structural
materials, namely steel and concrete, thus omitting their inherent disadvantages. On the
other hand, construction speed is enhanced since propping and formwaork installation can
be significantly reduced or even completely avoided.

However, despite all the advantages and benefits of comp I systems, so
far, they have not had the chance to be applied to any greater extent, ie., certainly not to
the extent that they deserve [1]. According to Ahmed et al. [2], the main forces driving
the research within the field of composite steel-concrete structural systems are related
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To provide the foundations for economic and social prosperity, countries worldwide need to be making

a term investment in their building assets. However, there is a lack of a systematic approach, such as

manufacturing innovations, to maximize the values of building components and materials in its entire

lifecycle. Steel-concrete composite floor systems are one of the most cost-effective construction

systems for multi-storey steel buildings because they combine structural efficiency with the speed of

construction. These advantages depend on the efficiency of combining steel and concrete structural

elements to avoid their inherent disadvantages. This paper presents a solution that integrates state-of-

the-art knowledge in new, fast and productive spot-welding technology and innovative cold-formed

steel-concrete composite solutions. The solution proposes a new construction method as a

combination of built- up cold-formed steel members and cast-in-place concrete slab. The proposed

floor system offers key benefits in terms of a high degree of prefabrication, reusability and long

spanning capability.
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3. Realised activities 29 year

2" Project Period

Results to be achieved RG member
D1. Presentation of project on the web site (01 to 06) — IL, AR

D2. 2" and 3" Research group coordination meeting (O1 to 06) - All
D3. Training for one group member Introduction to Abaqus/Standard and Abaqus/Explicit (02 to AR
05) -

DA4. Training for one group member Abaqus/Explicit: Advanced Topics (02 to 0O5) — AR or VZ

D5. Training for one group member experimental deformation analysis (02, 03) - AR or MB

D6. Technical report with test results on materials- 160 tests, see Application form (02) - IL, AR, MB, IC, VZ

D7. Technical report with test results on spot welded connections - 330 tests, see Application form IL, AR, MB, IC, VZ
(02) -

D8. Technical report with results for tested types of shear connections - 30 tests, see Application IL, AR, MB, IC, VZ
form (02) -

D9. Technical report with interpretation of results for tested types of shear connections - 30 tests, IL, AR, MB, IC, VZ
see Application form (02) -

D10. Fabrication of full-scale steel specimens — 4 ( ) specimens, see Application form (03)- IL, AR, MB, IC, VZ

D11. Fabrication of full-scale composite specimens — 4 ( ) specimens, see Application form (03) — IL, AR, MB, IC, VZ

D12. Presentation of one or two papers (SDSS 2022) (02) - AR, I€
D13. 2nd Workshop organised (01 to 02) - All

m University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system

Faculty of Civil Engineering . . .
. i e Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 20

http://www.grad.unizg.hr/lwtfloor 5th LWT-FLOOR Project Workshop, Zagreb, 18t-19t December 2025



http://www.grad.unizg.hr/lwtfloor

3. Realised activi

 D1. Presentation of

1

NPT T —

.I

| 202206, 21

#q 202202 12

[ University of Zagreb

Faculty of Civil Engineering
LWT-FLOOR Project
http://www.grad.unizg.hr/Iwtfloor

Edited: 2022-06-21 at 11:25
Author: Tvan Lukacevit

Presentation of the LWT-FLOOR project and recent
project activities the International scientific and technical
conference «Modern structures of metal and wood>»

A. Raji¢ presented the report "Innovative lightweight composite floor system —
built-up cold-formed steel-concrete” at the Intemational scientific and technical
conference «Modem structures of metal and woods, Odesa, Ukraine, which has
been organised online from 9-11 June 2022. The report can be found at the

following link: hitps: dipk wixsite.com/sbornik/arhiveconf?la

The recorded presentations from the conference can be found at the following
link: https://odabamdipk.wixsite.com/sbomnik/c

Edited: 2022-06-21 at 11:06
Author: van Lukagevic

202206, 13

Push tests of innovative shear connection

Master students of the course Composite Structures (2nd year of graduate
master study) on Wednesday, June 8, 2022, had the opportunity to attend a
push-out laboratory test of innvative shear connection in the Laboratory for
Structural Testing at the University of Zagreb, Faculty of Civile Engineering.

Before testing in the laboratory, the HRZZ project LWT-FLOOR is presented to
students.

More information can be found here.

Edited: 2022-02-12 at 16:20
Author: van Lukagevic

New paper related to LWT-FLOOR praject has been
published!

Lukagevi€, Ivan; Curkovic, Ivan; Rajié, Andrea; Bartolac, Marko Lightweight
Composite Floor System—Cold-Formed Steel and Concrete—L WT-
FLOOR Project // Buildings. 12, (2022) no. 2:

208; https://doi.org/10.3390/buildings12020208

ties 2"d year

202210, 04

Author: Andrea Rajic

The International Colloquium on Stability and Ductility of
Steel Structures

Two new research papers have been presented at the Intemational Colloguium
on Stability and Ductility of Steel Structures (SDSS 2022) held at the University
of Aveiro, Portugal, on the 14-16 of September 2022. The paper "Numerical
Investigation of Shear Connection in Cold-formed Steel-concrete Composite
Beam" coauthored by Ivan Curkovi¢, Ivan Lukagevi¢, Viaho Zuvelek, Andrea
Rajic has been presented by Assistant Professor Ivan Curkovic

(h w 2/cepa.1827). The paper "Parametric
Finite Element Analyses of L\ghtwelght Cold-formed Steel-concrete Composite
Floor Beams" coauthored by Ivan Lukacevi, Ivan Curkavic, Andrea Raji¢, Viaho
Zuvelek has been presented by Research Assistant Andrea Rajic

(

0.1002/cepa.1826).

202209, 09 Author: Andrea Raji¢
8th DOCTORAL SYMPOSIUM IN CIVIL ENGINEERING
A. Raji¢ presented the paper "Analyses of LWT-FLOOR system bending
resistance" at the 8th Doctoral Syposium in Civil Enginnering which has been
organised from 5-6 September 2022 at the Faculty if Civil Engineering,
University of Zagreb, Croatia.

The symposiem program can be found at the followng I

Edited: 2022-09-09 at 08:34
Author: Andrea Raji¢

202209, 0%

8th DOCTORAL SYPOSIUM IN CIVIL ENGINEERING

. Zuvelek presented the paper "Numerical study of shear connection in
cold-formed steel-concrete composite beam” at the 8th Doctoral
Syposium in Civil Engineering which has been organised from 5-6 September
2022 at the Faculty if Civil Enginnering, University of Zagreb, Croatia.

The symposium program can be found at the following link:
http: rad.hr/phd-simpozij/2022/Program_sim|
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project on the web site (O1 to O6)

/ 202210 28 Author: Ivan Lukacevi

\\4 /\ Best Student Presentation Award at CFSRC 2022
PO)) i

m Colloguium
PhD student and Research Assistant Andre: received an award for best
student presentation at CFSRC 2022 Colloguium for the presentation of the
paper "Numerical study of cold-formed steel-concrete composite floor system
with demountable shear connectors”. More info can be found here.
Congratulations Andrea! 11!

~ Edited: 2022-10-26 at 13:32
BICFSRC 22w 2
COLLOQUIUM cold-Formed Steel Research Consortium Colloquium 2022

(CFSRC Colloquium 2022)

Three new research papers have been presented at the Cold-Formed Steel
Research Consortium Colloquium 2022 (CFSRC Colloquium 2022) organised
online at Johns Hopkins University by Thin-Walled Structure Group, Baltimore,
USA, on the 17-19 of October 2022. The paper "Numerical study of cold-formed
steel-concrete composite floor system with demountable shear connectors”,
coauthored by Andrea Rajic, van Lukacevié, van Curkovic and Viaho Zuvelek
has been presented by Research Assistant Andrea Rajic
(https:/ischolarship.library.jhu.edu/handlef 1774, 28). The paper
“Numerical study of the behavior of the bolted shear connection in cold-formed
steal-concrate composite beam”, coauthored by Vizho Zuvalek, Tvan Curkovic,
Ivan Lukatevi¢ and Andrea Rajic, has been presented by Research Assistant
Vlaho Zuvelek (F larshi 3l du/h:
paper "Numerical parametric study on corrugated web bul\t -up beams with
pinned end supports”, coauthored by Ivan Lukaevi¢ and Viorel Ungureanu, has
been presented by Assistant Professor Ivan Lukadevic
(https://jscholarship.library.jhu.edu/handle/1774.2/

02

2

. Edited: 2022-10-04 at 15:50
202210, 04 Author: Andrea Raji¢
Presentation of papers at 9th gathering of young
researchers in the field of construction and related
technical sciences called COMMON FOUNDATIONS 2022

V. Zuvelek and A. Rajic presented their papers at the 9th gathering of young
researchers in the field of construction and related technical sdiences called
COMMON FOUNDATIONS 2022 which has been organised from 28-30
September 2022 in Osijek, Croatia.
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« D2. 2" and 3 Research group coordination meeting (O1 to
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« Da3. Training for one group member Introduction to
Abaqus/Standard and Abaqus/Explicit (O2 to O5)

conmrots MM cormois M SN M

Computer Controls d.0.0, Vodovodna 20A, Zagreb, Hrvatska Computer Controls d.0.0, Vodovodna 20A, Zagreb, Hrvaiska Computer Controls d.0.0, Vodovodna 20A, Zagreb, Hrvatska

3. Realised activities 2" year

POTVRDA POTVRDA POTVRDA

O zavrienoj radionici iz Abaqus 2021 programskog paketa O zavrienoj radionici iz Abaqus 2021 programskog paketa O zavréenoj radionici iz Abaqus 2021 programskog paketa
Infroduction to Abaqus Standard and Abaqus Infroduction to Abaqus Standard and Abaqus Infroduction to Abaqus Standard and Abaqus
Explicit Explicit Explicit

U trajariu od 5 dana (40 sati) U frajanju od § dana (40 sati) U trajariu od 5 dana (40 sati)
% . .. 7
Marko Bartolac lvan Cudina Andrea Raji¢

Zagreb, 25. veljace 2022 Computer Controls d.o.o

SOLUTIONS.

PARTHER Zagreb, 25. velfjace 2022

SOLUTIONS Computer Controls d.0.0 Zagreb, 25. veljade 2022. T Computer Controls d.0.0
PARTHER PARTHER

Sven Vuéi¢, maging.mech Sven Vuci¢, maging.mech

2 X Sven Vuci¢, maging.mech —

Computer Controks d.0.0je oviaSteni Dassault Systemes pariner za i e e - . Computer Controls d.0.0 je oviaiteni Dassault Systemes partner za
podtugje CATIA, SMULA. ENOVIA, DELMIA, 3DExperience programske Bt S ol il mttletialutictoll pociudie CATIA, SMULIA ENOVIA, DELMIA. SDExperience programske
opreme opreme opreme
www.ccontrols.hr/3ds www.ccontrols.hr/3ds www.ccontrols.hr/3ds
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3. Realised activities 2"d year

LWI-FLOOR
RESEARCH PROJECT

« D4. Training for one group member Abaqus/EXxplicit:
Advanced Topics (02 to O5)

l-

2
pDéSAULT
SYSTEMES

27 Inceptra.

2, 2
)
Dassault Systemes and
INCEPTRA, LLC - USA

certify that

Vlaho Zuvelek

has completed the following course
ABAQUS/EXPLICIT: ADVANCED TOPICS, R2019

held in the UNITED STATES, on May 16-18, 2022

Instructor: Aaron Schwartz

Year - 2022
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Foundation
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« DA5. Training for one group member experimental deformation
analysis (02, O3)

3. Realised activities 2" year

TRCpro d.o.0. Tel +386 4 2358310

Vretkova 2 Fax +386 4 2358311

/ 4000 Kranj email hbm@trepro.eu
WAV trCpIro. eu

Slovenja web.

IDDDV: SI 11495219 M$: 6421202000

CERTIFIKAT

Sto potvrduje da jest

Marko Bartolac

pohadao obuku:

Mjerenje relativnih deformacija primjenom
otpornickih tenzometara

TRCpro d.o.0.
24.i25.11. 2022

Predavac:
Hotimir Licen

]lu'\uu. f‘;;\;i =
MO "y
QLT
oo PARTNER

grad-unizg-MB_lu01_221125.docx n
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3. Realised activities 2"d year

« DG6. Technical report with test results on materials- 160 (186)
tests, see Application form (O2) — finished

Logl] "TRpp : e ow g HEZZ G5
el Hrzz K .
1 S8, Hrzz 22 Cuntae prave E—
‘Debljine ispitanih Eeliénih epruveta su: 0.8 mm, 1,0 mum, 125 mm, 1.5 mam, 2,0 mun, 25 mm i 5
5 mum Uvopas o i 10t gyl i i
lighao 1l = :

je s i
1 svi valjci podvrgnu ispitivasju na drobljesje.

24 Vijc

Ulcapnn ja ispitano 11 vijaks od Eaga 6 vijake M1 te 5 vijaka M16. Rezultat spitivanja vijaka
W17 prikazani su na slici 7, 2 vijaka M16 na slici &

LWI-FLOOR

Sl 3. Rezultas isptivanja betonskih valja na deosljenje

Fotografije spitanih uzoraka dae su u nastavias na slikama 4. 5.

TEHNICKO IZVJESCE S REZULTATIMA
ISPITIVANJA NA UZORCIMA MATERIJALA

il ‘jﬂ Ithi
kil

e
Slika 7. Remultat ispitivanjs vijaka M12

uonak .01

Zagreb, 2022
2.5 Armaturne Sipke 14 turne mreie
Woogeo ja Eptano 5 Skt prosjens 8 om s defe 300 oy N i 11 priomnd s e
R e I S T e Ulkeupno je ispitano 5 Sipkd izdvojenth iz amstume mrede. Sipke s promyjers 10 mm i dudine
500 mm. Ma shici 14. prikazani so uzord prije ispitivanja, & na slic 15, nakon ispitivanja.
Dijasram na slici 15. prikamije rezaitat ispitivania za dipke izdvojens iz annatures nrede.
Slika 11. Uzorci za armatumih Sipld prije ispitivanja
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3. Realised activities 2" year e Hrzz

Foundation

« DY7. Technical report with test results on spot welded
connections - 330 (558) tests, see Application form (O2)

P PARATET

BOF .. St Hrzz

—

LWI-FLOOR

sila [kN]

TEHNICKO IZVJESCE S REZULTATIMA
ISPITIVANJA ZAVARENIH SPOJEVA

0.0
0.0 2.0 4.0 6.0 8.0 10.0 12.0
Pomak [mm]
Zagreh, 2022.
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3. Realised activities 2" year " HIrzz

Foundation

« DB8. Technical report with results for tested types of shear
connections - 30 tests, see Application form (O2)

LWI-FLOOR

TEHNICKO I1ZVJESCE S REZULTATIMA ZA
ISPITANE TIPOVE POSMICNE VEZE

Zagreb, 2022,

[ University of Zagreb

.. Faculty of Civil Engineering
LWT-FLOOR Project

http://www.grad.unizg.hr/Iwtfloor

Sk 11, Useect CW_NC_ 08,0133t ptvasia

Nikoo i iphmd vaiaed ks, wlfjedle jo it ks | bk
p—
ez Na st 11 12 pikazam s usercs (CW_NC_S6_01-03 1 CW_LC_06 010 5

et
okasams

gl

Project title: Innovative lightweight cold-formed steel-concrete composite floor system
Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 28
5th LWT-FLOOR Project Workshop, Zagreb, 18t-19th December 2025


http://www.grad.unizg.hr/lwtfloor

| Ah, Hrzz
LWI-FLOOR Croatian Science

RESEARCH PRO) JECT Foundation

« D9. Technical report with interpretation of results for tested
types of shear connections - 30 tests, see Application form
(02)

3. Realised activities 2" year

.............

LWT-FLOOR

TEHNICKO 1ZVJESCE S INTERPRETACIJOM

REZULTATA ZA ISPITANE TIPOVE POSMICGNE D7 Tomdinad el
VEZE = 3

’ I
o
° * pomak fmm) 15 o Pomak mm]
Slika 1. Rezultati ispitrvanja u obliku krivulje sila-pomak za uzorke BB_01-03 i BE_(4-06
Maime, uzorak BB_01 se smatrs ko testi uzorsk koji shitio za konfiguraciju postarki

ispitivanja. Medutim okeliko promotre ostali uzorel BE_XI moZe se ucfiti da su postigli
Zagreb, 2022. zadovoljavajudn otpomost kao i duktilnost obzirom na tip sustava.
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« D10. Fabrication of full-scale steel specimens — 3 specimens,
see Application form (O3)

3. Realised activities 2"d year
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3. Realised activities 2"d year

« D11. Fabrication of full-scale composite specimens — 3
specimens, see Application form (O3)
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 D12. Presentation of one or two papers (SDSS 202

) Ghock fo upciae

ce/papers

The online collection v,
for conference papers Zrnst & Sohn
in civil engineering - .

Numerical Investigation of Shear Connection in Cold-

formed Steel-concrete Composite Beam

Ivan Curkovi¢!, Ivan Lukagevie!, Visha Zuvelek!, Andrea Rajic!

Correspondence

Aasist.prof. |ann:wm= PHOCE
Universityof Zagn

Faculty of Civl »mu::m

Fra Andrije Kaica-Miofica 26
10000 Zagrek, Craztia
Emaikivancurkovic@grad unizg b

Abstract

Rescarches show that composite systems made by combining cold-formed stcel [CF5] cloments
and concrete cam produce cxcellent propertics eompared to traditional solutions. One of the
solutian which crplays CFS cloments and cancrete is the subject af rescarch within the LWT-
FLOOR project. The LWT-FLOOR system consists of buiit-up CFS beams with corugated web,
carnctcd by spat wekds and concrete stab with an innovative shear canncetion. This paper
DESLE I O e i e S e

conncction fdc: 2 dircct
shear 3 iles of the stecl girder. The sceand
type of shear conncetion is achicved wsing 3 compasite dowel rib conncetor realized through 2
storl beam corrugated web. bn this casc. the conncction between the profiles of the stecl beam
and the concrete fange is realised indircetly, ic., through spot welds betwoen € profiles and
carrugated web. Th results of FE simulations indicate that 3 sokition with bolts cnsurcs higher
shcar, but reduces its ductility. These results pravide the basis for the conduction of cxperimental

ce/papers

LWI-FLOOR

RESEARCH PROJECT

The online collection o
for conference papers zrnst & Sohn
in civil engineering - -

(02

) Ghock for upciates

INAL ARTICLE

.L-msl& Sohn
T

Parametric Finite Element Analyses of Lightweight Cold-

formed Steel-concrete Composite Floor Beams

Ivan Lukazevic !, Ivan Curkovié !, Andrea Rajié !, Visho Zuvelek!

Correspondence

pru. han Lukagevic, PHD, CE

Abstract

Compasite structural systems have many benefits. such 25 3 high degree of profabrication.

push-nut tests of the proposcd shear conneetion types.

Keywords

camposite beam, cold-formed stecl (CFS), spat-weld, built-up scotion, composite dowel rib
commector, demountable shear conncetor

1 Introduction’ ¥ £ -
M

Owerthe jears, topics regarding! impact

of the buit enuironment have become widely investgated. These O the other hand.comugaterweb beams have emerged inthe gast

topics address th the constn . which Their primary

can.inpart beach energy andraw ¥ weldd |-section are weight reduction

material by increasing the values of the structural components and
building materials during their lifscycle. An excellent example of
such an approach is the application of composite stesl-concrete
structural systems, which have been around for quite some time
noww. In the first place, the application of composite steel-concrete
structural systems ensures effective usage of each structural
material {steel and concrete) to avoid their inherent disadvantages
incre spesds

These advantages in the fild of steel-concrete compasite fioor
systems can be further enhanced by using a newdy proposed
structural system composed of built-up cold-formed steel (CFS)
corrugated web grders and conarete slabs connected using
innowative types of shear connections. The application of CFS
sections in steel-concrete composite floor systems can result in

andincreased beamlocal and global stability:

To investigste the behaviour of the newly proposed structural
system which is comprised of built-up CFS with cormugated web
connected by spot welds and concrete slab with innovative type of
shear connection, the scientific project LWT-FLOOR has besn

proposed and is currently ongoing at the University of Zagreb,
Facuity of Civil Enginesring. Croatia. The goal of the praject is to
investigate all the components of the structural system, as well as
the entire system using numericzl. experimental. and probabilistic
methods to establish analytical proposals for the design
recommendations.

This paper aims to present

o types of shear connections that are suitable for the proposed

‘composite soéution. The first type of shear connection is completed
headed

1 University of Zagreb, Faculty of Civil Enginesring Zagreb,
Croatia.

stud shear connectors, i&, bolts, which
provide 2 direct shear connection between the flange profiles of the
stesl girder andthe concrete siab The secondtypeof analysed shear

Universtyof 2 reusatilty and long pan capabiity. The main advantags of mich syatoms is manifcstcd through

Facuiky of Civl Engincring = i

m&ﬁ““fé . and reusatlity, the: system can ako resull in 2 muth smaller crbon footprint 31 the cnd of e

i These dvantages e particularly emphasiscd with the implementation of cald-farmed steel
scctions, This papcr prosents an mnoeative solutian for 3 camposts Hooe structure system
consisting of buili-up coldHormed prafilcs and concrete siats made with profiled sheces. The
infiuce af the . type heam clemeres, the
st af shear conseion and sl beam hSGht o he auesal boviur o the compasic
systemis anabyscd. T influencs of
el beam clements and the dagres of shear conncction had the: most sgnificant imgact on
system Bchaviaur.In contrast, the st beam height, e—
donsity had Jess infucnce on the analvcd compasite systom behaviour, The obtained resudts
praide the basi far implomenting bor story rescarch on the proposcd system.
Keywords
c at welfing, Paramctric FE anafyscs

1 Introduction The implementation of cold-formed steel sections, which have high

Composite steel-concrete systems are generally one of the most
cost-ffective structural systems applied in muti-storey bulldings
The development of composite structural systems has resufted in
gesirable and environmentally friendly floor system solutions vath
many advantages. The main advantage of this system is manifested
through the optimal utilisation of two materials t

structural efficiency and speed of construction. Additionally,
allowing for demountability and reusability, the system can also
resultin a much smaller carbon foatprint at the end of life.

According to Ahmed and Tsavdaridis [1], whose paper pressnts a
detsiled overview of the development of the stesl-concrete
compasite system, the main cbjectives driving the research within
the field of composite stesl-concrete structural systems are related
to the development of innovative construction methods and new
structwral products, best applications of new as well as

ductility and tensile strength, in combination with concrete with
high stiffness and compressive strength. is in line with the
mentioned objectives

Colg-formed steel has seen extensive ressarch and zpplication in
composite slabs [1] However, it has not been extensively used in
‘composite beam solutions where the downstand beam s made of
cold-formed built-up stesl sections and works together with the
concret flange, although such anidea has been around for a couple
of decades [2] Some advantages of composite beams using cold-
formed built-up stesl ssctions and concrete slabs are fiexibility in
architectural and beam cross-section design, the possibility of
shallow slab depths, easily adaptation to imsgular geometry.
enabling reduction of self-weight. etc. Further optimisation of
composite systems can als be achieved by reducing self-weight
with the application of lightweight concrete Howswer, the
behaviourof such stn notbeen. il a recent

ped materials, and of

and towards lity and
resilience.

1 University of Zagreb, Faculty of Civil Engineering Zagreb,
Croatia

coupleof years, investigated to agreater extent[3].

A review of recent applications of cold-formed steel with different
typesof shear connections can be found in the pager by Lukagevicet
al. [4]. Some of these recent applications will be presented in short
formin the following paragraphs.

Hanaour [2] was among the first to examine the behaviour of

© 2022 Emst & Sohn GmbH. - cefpapers 5 (2022), No. 4

hips:iidol org/10. 1002/cepa 1827
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 D13. 2nd Workshop organised (O1 to O2)

>

INT-FLOOR

2. Radionica LWT-FLOOR
’ 2"d Workshop LWT-FLOOR

LWT-FLOOR

INT-FLOOR

PROGRAM // PROGRAMME

Soba 219, 2. kat glavna zgrada //Room 219, 2™ floor main building

Faculty of Civil Engineering

LWT-FLOOR Project Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964
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activities
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4. Realised activities 3 year

3rd Project Period

Results to be achieved RG member
D1. Presentation of project on the web site (01 to 06) — IL, AR

D2. 4th and 5th Research group coordination meeting (01 to 06) — All
D3. Training for one group member - DAQ system (02, 03) — MB

D4. Technical report with results for full-scale steel specimens - 3 tests, see Application form (03)— ISR AYE:

D5. Technical report with results for full-scale composite floor system specimens - 3 tests, see IL, AR, MB, IC, VZ
Application form (03) —

D6. Technical report with interpretation of results for full-scale steel and composite floor system IL, AR, MB, IC, VZ
specimens (03)-

D7. Report with validation of FEM models for analysed types of shear connection (02)- IL, AR, MP, IC, VZ,
FLB

D8. Presentation of one or two papers (ICAEM 2023) and one or two papers (EUROSTEEL 2023) IL, AR, MB, I, VZ
(02, 03)-

D9. Journal Paper SCOPUS WoS Q1, Q2 (02, 03)- IL, AR, MB, IC, VZ
D10. 3rd Workshop organised (O1 to 03) — All

m University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
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* D1. Presentation of project on the web site (O1 to O6)

g applied sciences
el

erical Study on the Bending Resistance of Lightweight Built-Uy
Concrete Composite Beams

VRAIC; tvan Lukadenic; Omvor Skeic; Ivan Curkonie

ol 2023, Volure 13, lssue 13, 7397

[ University of Zagreb

I- Faculty of Civil Engineering
LWT-FLOOR Project

http://www.grad.unizg.hr/Iwtfloor

LWT-FLOOR

HAZZ project

Eighth International Symposium on Life-
Cycle Civil Engineering (IALCCE 2023)

The new research paper " A comparative fife-cycle
assessment of structural composite steel-concrete
floor systems - A case study " coauthored by lvan
Lukacevic, Andrea Rajic, Viorel Ungureanu and Raluca
Buzatu is presented by Professor Viorel Ungureanu at
the Eighth International Symposium on Life-Cycle...

Samnsjvise 0602023

10th European conference on steel and
composite structures (EUROSTEEL
2023)

Two new research papers have been presented at the
10th European Conference on Steel and Composite
Structures [EUROSTEEL 2023) jointly organized by TU
Delft, ETH Zurich and Bouwen met Staal, and supported
by ECCS held in Amsterdam, from 12 to 14 September
2023. The paper * Performance evaluation of...

Saznaj vise 06302023

New journal paper related to LWT-
FLOOR project has been published!

Raji¢, A.; Lukagevic, |.; Skeji¢, D.; Curkovic, |. Numerical
Study on the Bending Resistance of Lightweight Built
Up Steel-Concrete Composite Beams . Appl. Sci.
2023, 13, 7397. https://doi.org/10.3380/app13137397

Saznaj vise

Testing of LWT-FLOOR steel girders
The LWT-FLOOR steel girders were tested.

Merry Christmas and a happy and
prosperous new year!

We wish you a Merry Christmas and a happy and
prosperous 2023 year! LWT-FLOOR Project Research
Group Members

Saznajvise 23

The second workshop of LWT-FLOOR
project

On December 15th, the second LWT-FLOOR project
workshop was held. We thank all the presenters and
participants of the workshop. The workshop
presentations will be published on the project web page
soon.

Saznaj vise
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* D1. Presentation of project on the web site (O1 to O6)

@ Civil Engineering Journal

Cold-formed Steel Concrete Composite Beams with Back to-Dack

Chaancl Sections in Bending

Asndres Majhe s, Ivam Lakadovee ', Divvas Skefa ', Viewsd Vegiseness 4

.. Faculty of Civil Engineering
LWT-FLOOR Project

LWT-FLOOR

HaZZ project

3rd Workshop LWT-FLOOR Project

3rd LWT-FLOOCR Project WORKSHOP will be organised
at the University of Zagreb, Faculty of Civil Engineering,
Zagreb, Croatia on 21th of December 2023, Council
chamber, ground floor left, Kranjceviceva 2. A
workshop flyer with the preliminary programme is
available HERE .

Sarnajviie 1222023

New journal paper related to LWT-
FLOOR project has been published!

Rajic, A.; Lukacevic, |.; Skejic, D.; Ungureanu, V. Cold
formed Steel-Concrete Composite Beams with Back-to
Back Channel Sections in Bending. Civil engineering
journal (Tehran), 9 (2023.), 10; 2345-2369. doi:
10.28991/CEJ-2023-09-10-01

Saznajvise 2002023

Testing of LWT-FLOOR composite
girders

The LWT-FLOOR composite girders were tested.
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Testing of LWT-FLOOR composite
girders

The LWT-FLOOR composite girders were tested.

Saznajvise  Cex2023

14th International Conference "Modern
Building Materials, Structures and
Techniques" (MBMST 2023)

The new research paper " Laboratory tests of
lightweight composite fioor system LWT-FLOOR *
coauthored by Ivan Lukacevic, Marko Bartolac, Ivan
Curkovi¢, Andrea Rajic and Viaho Zuvlek is presented
by Professor Marko Bartolac at the 14th International
Conference "Modern Building Materials, Structures...

Saznaj vise 0602023

20th International Symposium of MASE
- Resilient Structures

Ivan Lukacevic and Ivan Curkovi¢ presented the paper *
Bending resistance of composite steel-concrete floor
system made of built-up cold-formed steel elements *

Sazmajvise 0602023 at the 920th International Symposium of MASE
Resilient Structures, Skopje, North Macedonia, which
has been organised fro 28 to 29 September 2023 in...
Saznajvise 08102023
m University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
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4. Realised activities 3 year

HrzZz

LWT-FLOOR Croatian Science

RESEARCH PROJECT Foundation

« D2. 4th and 5th Research group coordination meeting (O1 to

06)

Project title: Innovative lightweight cold-formed steel-concrete composite floor system
Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964
4th research group meeting — 21.7.2023.

LWT-FLOOR Project
Innovative lightweight cold-formed
steel-concrete composite floor system

lvan Lukacevic

I Hrvatska zaklada
zaznanost

LWI-FLOOR

RESEARCH PROJECT

e f.r University of Zagreb/Faculty of Civil Engineering
e http://vvww.grad.unizg.hr/lwtfloor

LWT-FLOOR Project

Project title: Innovative lightweight cold-formed steel-concrete composite floor system
Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964
Sth research group meeting —7.12.2023.

LWT-FLOOR Project
Innovative lightweight cold-formed
steel-concrete composite floor system

lvan Lukadevié¢

IWT-FLOOR s

RESEARCH PROJECT

G f.r University of Zagreb/Faculty of Civil Engineering
e http://www.grad.unize.hr/lwtfloor

University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
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4. Realised activities 3" year

LWI-FLOOR

RESEARCH PROJECT

I Croatian Science

Foundation

« Da3. Training for one group member - DAQ system (02, O3)

University of Zagreb

Faculty of Civil Engineering
LWT-FLOOR Project
http://www.grad.unizg.hr/Iwtfloor

TRCpro d.o.o. Tel +386 4 2358310

Vretkova 2 Fax +386 4 2358311

4000 Kranj email: hbmi@trepro.eu

/ Slovenija web: www trepro. eu

IDDDV: Sl 11495219 M3$: 6421202000

£to potvrduje da jest
Marko Bartolac

pohadao obuku:

za rad u programskim paketima tvrtke HBK za
prikupljanje i obradu podataka mjerenja

TRCpro d.o.o.
3-5.1.2024

Predavat:

I"Iullmlr Lﬁ:?n pARTNER
Heftun  Fire

C?fuw;f‘ﬁ,e\

grad-unizg-MB_lu02_231222 docx n

Project title: Innovative lightweight cold-formed steel-concrete composite floor system

Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964
5th LWT-FLOOR Project Workshop, Zagreb, 18t-19th December 2025
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4. Realised activities 3™ year - S Hrzz

Foundation

* DA4. Technical report with results for full-scale steel
specimens - 3 tests, see Application form (O3)

B Inovatima lsgana medukatng KONSIrukcya - spregnut sustav.
> -
mqmuu‘-.- "er 13 ’-‘ it cckee A

——F - Dokument: Tennicxo ixjesie. Ll

’l' -.I Hrzz 2.3 Celiéni nosa¢ SG2: 500_C20_CW10_SP10

SRADEYINGN FANATEY

LWI-FLOOR

TEHNICKO IZVJESCE S REZULTATIMA ZA
CELICNE UZORKE U PRIRODNOJ VELICINI

Zagreb, 2023.

Slika §. Celiéni nosaé $G2: 500_C20_CW10_SP10- naéin otkazivanja

| University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system

Faculty of Civil Engineering . H .
CWT-FLOOR Project Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 39
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4. Realised activities 3" year " HIrzz

RESEARCH PRO) JECT Foundation

« Db5. Technical report with results for full-scale composite floor
system specimens - 3 tests, see Application form (O3)

Inovatra
o - Vogitel: van LutsEic
wn-noon | " HIZZ Gl SRS g S e s
) ! w Dokument: Tehnicko ixvjeie — zptvanie- spregnisi nozad
l- ‘-'. Hrzz 251 Bl R
U3 i s e 2.2 Spregnutinosa¢ CGI: 400_C25_CW10_SP10

LWT-FLOOR

TEHNICKO IZVJESCE S REZULTATIMA ZA
SPREGNUTE UZORKE U PRIRODNOJ VELICINI

Zagreb, 2023.

Shka 6. Spregnuti nosaé CG1: 400_C25_CW10_SP10 - naéin otkazivanja

University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system

[\j\j;‘fp{gg‘gﬁljj';ﬂ"ee”“g Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964
http://www.grad.unizg.hr/lwtfloor 5™ LWT-FLOOR Project Workshop, Zagreb, 18t-19t December 2025
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4. Realised activities 3" year HIzz

RESEARCH PROJECT Foundation

« DG6. Technical report with interpretation of results for full-scale
steel and composite floor system specimens

’ Vodites: i iaimi
n ittt rve

LWT-FLOOR .- w HFZZ f.- = g furunw zrac uring P hathiooe
= k - DasLment: TenniSks inveiie ~ Esisi | soregun wzorc -

P .

o g o Hrzz
. GRADEYINGSS FANATET Mivansa zaklada
B Slika 4. ) prikazuje odnos sila-pomak mjerene u ,pistonu® kojim je uneseno optereéenje na
spregnuti nosaé. Maksimalna sila izmjerena u pistonu® iznosi 266,28 kN dok je majvedi
vertikalni pomaku . pistona® 1094 mm. Na slici 4. b) prikazani su veritkaln pomaci mjereni
pomoéu LDVT uredzja. Prema LDVT wedaju postavljenom na donju pejasnicu domjeg C
profila, vertikalni progib u sredini raspona na donjem dijelu nosaéa (V1) 1znos1 99,07 mm, dok
su progibi u treéinama raspona 83,40 mm (V2-1) te 86,68 mm (V2-2). Shka 4. ¢) prikazuje
honzontalm pomak betonske plofe u odnosu na éeliém nosaé. Ova velifina je vaina 1z razloga
ito uslijed djelomifne posmiéne veze (uspostavljena vijeima M12) dolazi do proklizavanja
betonske plode u odnosu na felifni nosaé. Analizirajués dijagram na shei 4. ¢) vidljive je kako
honizentalni pomak plode na jednom kraju nosata iznosi 5,15 mm (H1-1) dok na drugom kraju
nosaéa izmosi 6,89 mm (H1-2). S cbzirom da pn unosu opterecenja moZe dodi do rotacije
betonzke plode oko osi paralelne s oz prufanja Zelifnog nozada, mjerene su rotacije betonzke
plofe na dva mjesta u sredini raspona betonske nosaca na krgjevima betonske ploce. Rotacije
su pril na shici 4. d). izirajuél dijagram na shici 4. d) vidljivo je kako nije doilo do
rotacije plode u jednom od dva moguéa smjera jer su mjerene velifine podjednake 5to znadi da
lwr_”"ﬂk se ploéa podjednako progibala s obje strane nosaéa (136,15 mm te 137,21 mm).

ALEARCE PROJECT

TEHNICKO IZVJESCE S INTERPRETACIJOM fom / .
REZULTATA ZA CELICNE | SPREGNUTE -/
UZORKE U PRIRODNOJ VELICINI e e St

|
: Mo
CERELER

<) d)
Slika 4. Rezultati ispitivanja spregnutog nosaéa CG1

Zagreb, 2023.

University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system

Faculty of Civil Engineering . H .
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4. Realised activities 3" year " HIrzz

RESEARCH PROJECT Foundation

« D7. Report with validation of FEM models for analysed types

of shear connection (O2)

g f = . -.- HrzZzZ
i GRADE AKULTET Hrvatska zaklada

IZVJESTAJ S VALIDACIJOM MKE MODELA ZA
ANALIZIRANE TIPOVE POSMICNE VEZE

Zagreb, 2024.

Faculty of Civil Engineering
LWT-FLOOR Project

University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964
http://www.grad.unizg.hr/lwtfloor 5™ LWT-FLOOR Project Workshop, Zagreb, 18t-19t December 2025

Wodfitef: hvan Lukaieit

'y =
e | 122 G — =

s /oo gra rizg by

Dokument: Tehnit izveite — posmitna vz — MKE velicacijy

numenékih rezultata sa ekspenmentalmm pnkazana je kioz Tablicu 7. usporedbom
maksimalne posmiéne sile Py te pomaka Sy £ pri 90% maksimal iZne sile.

50 250
200

Y Zw

F ]
| #wo{f

BE_2

= BE_G3 o
——FEM
L A———— e )
001 4 6 % W1 1416 002 4 6 8§ 1 1
Pomal: [mm] Pomak: [mm]
300 0
30 ( 250
_ 20 o
A
=
= 150 o
7
1o 1 BOWE_M
BCWB_05
2, BCWB_06

104 6 8 1012 W16
Pomak [mm]

BCWE_S350GD_01
BCWE_S3GD_02
- - - BCWE_S3%GD_13
— =

4 & g 1w 1
Pomak [mm|

Slika 3. Usporedba numeriZkih 1 ekspermmentalnih rezultata iz senje BB 1 BCWB

42


http://www.grad.unizg.hr/lwtfloor

4. Realised activities 3" year -I.' Lk

nnnnnnnnnnnnnn ndation

« DB8. Presentation of one or two papers (ICAEM 2023) and
one or two papers (EUROSTEEL 2023) (02, O3)

* 10th European conference on steel and composite
structures (EUROSTEEL 2023) |

| University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
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4. Realised activities 3" year

lWT—H,()OR Croatian. Science

« DB8. Presentation of one or two papers (ICAEM 2023) and
one or two papers (EUROSTEEL 2023) (02, O3)

* Eighth International Symposium on Life-Cycle Civil
Engineering (IALCCE 2023)

Life-Cycle of Structures and
Infrastructure Systems

and Dan M. Frangopol

r rsity of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
I T l- F Ity

_,; 5 rocu! FLO‘:)‘; v EJ gt Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 44
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4. Realised activities 3™ year > e HrzZ

RESEARCH PROJECT

« DB8. Presentation of one or two papers (ICAEM 2023) and
one or two papers (EUROSTEEL 2023) (02, O3)

« 20th International Symposium of MASE - Resilient
Structures

. ATKM MASE

(TR, 8 W University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system

:‘11_1_‘:” Faculty of Civil Engineering . 2 i . = -02-

{wd x [ e, Acronym: LWT FLOO.R Project ID: UIP-2020-02-2964 45
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| Eh Hrzz
LWT-FLOOR Croatian Science
Foundation

RESEARCH PROJECT

4. Realised activities 3" year

« DB8. Presentation of one or two papers (ICAEM 2023) and
one or two papers (EUROSTEEL 2023) (02, O3)

* 14th International Conference "Modern Building
Materials, Structures and Techniques™ (MBMST 2023)

PN W University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
- o e e Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 46
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HrzZz

LWT-FLOOR Croatian Science

RESEARCH PROJECT Foundation

* D9. Journal Paper SCOPUS WoS Q1, Q2 (02, O3)

4. Realised activities 3 year

E applied sciences

an Open Access Journat by MDPY

Numerical Study on the Bending Resistance of Lightweight Built-Up
Steel-Concrete Composite Beams

Andrea Raji¢; lvan Luka&evi¢; Davor Skejic; van Curkovié

Appl. Sci. 2023, Volume 13, Issue 13, 7397

Avialable caline at www Crurleloursal org

Civil Engineering Journal

(E-ISSN: 2476-3055; ISSN: 2676-6957)

Vol 9, No. 10, Octobder, 2023

Cold-formed Steel-Concrete Composite Beams with Back-to-Back
Channel Sections in Bending

Andrea Raji¢ ‘o, Ivan Lukacevi¢ "o, Davor Skeji¢ 'o, Viorel Ungureanu * ‘o

Focsky of Covtl Bngrnearing, University of Zagred, 10000 Zagred, Kadieva 26, Croatia.
! Dapartment of Sseel Structares and Structaral Mechanies, Poleheica Unnerztty of Timizoara, 300274 Timtsoara, Joon Cures I, Rewania

! Laborasory of Sveel Structwres. Rowawian Acadewy, Nmizoara Bromch, 100021 Tomisoora. Mihat Vivearw 24, Rewavia

Recerved 23 May 2025, Revised 07 Sepoember 20135, Acceprad 20 September 2023, Published 01 October 2023
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LWT-FLOOR Croatian Science

RESEARCH PROJECT Foundation

4. Realised activities 3 year

« D10. 3rd Workshop organised (O1 to O3)

_ s

3. Radionica LWT-FLOOR
’, 34 Workshop LWT-FLOOR

INT-FL00R

amnssvon:

7 g oo T .

FACUITY OF CIVL ENGINEERING

resotxo
”l] . Tanen
e

1lviIClOoMm

A ABSE

i
- E
w1-te0n E‘

PROGRAM // PROGRAMME

Vijeénica, prizemlje lijevo, Kranjéeviéeva 2//Council chamber, ground
floor left, Kranjceviceva 2

w University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
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LWI-FLOOR

RESEARCH PROJECT

HrzZz

Croatian Science
Foundation

5. Realised activities 4t" year

4th Project Period

Results to be achieved RG member
D1. Presentation of project on the web site (O1 to 06) — IL, AR
D2. 6" and 7th Research group coordination meeting (01 to 0O6) — All

D3. Report with validation of FEM models for different LWT-FLOOR system typologies (04) - IL, AR, I, VZ, MP,
FLB

D4. Report with results of numerical and probabilistic studies of specimens with larger spans (04) IL, AR, IC, IC:, MP,

- FLB, VZ

D5. Recommendations for the development of constructive rules and design guidelines through IL, AR, IC, IC:, MP,

life cycle analyses (04) — FLB, VZ

D6. Presentation of one or two papers (IABSE 2024) and one or two papers (ICSAS) 2024) (04)- IL, SS, IL, 1€, VZ
D7. Journal Paper SCOPUS WoS Q1, Q2 (03, 04)- IL, AR, MB, MP, IC, IC
SS, VZ, FLB

D8. 4th Workshop organised (01 to 04, 06)- IL, AR, MB, IC, VZ

D9. Projects for national funding prepared (06)— All

m University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system

Faculty of Civil Engineering . . .
f LWT-FLOOR Project Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 49
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5. Realised activities 4t" year

HrzZz

LWT-FLOOR Croatian Science

RESEARCH PROJECT Foundation

* D1. Presentation of project on the web site (O1 to O6)

oaQa =

LWT-FLOOR

HAZZ project

1st Training School for COST Action
CA21103 - Implementation of Circular
Economy in the Built Environment -
CircularB

Two members of our LWT-FLOOR research group,
Vizho Zuvelek and Andrea Raji¢, participated in the
CESARE'24 Conference and the st Training School for
COST Action CA21103 - Implementation of Circular
Economy in the Built Environment - CircularB - which
took place in Timisoara, Romania, from the 28th to the...

Samnajvise 12

10th International Conference on Steel
and Aluminium Structures (ICSAS24)

The new research paper " Analysis of Demountable
Shear Connections in Cold-formed Steel-Concrete
Composite Beams: A Finite Element Approach Validatad
With Experimental Data * coauthored by Viaho Zuvelek,
Ivan Curkovi¢, lvan Lukacevic and Andrea Rajic is
presented by Research assistant Viaho Zuvelek at...

Saznaj vise

4th International Conference
"Coordinating Engineering for
Sustainability and Resilience" (CESARE
2024)

On the 4th International Conference "Coordinating

Engineering for Sustainability and Resilience” CESARE
2024 which was held in Timisoara, Romania on May

New journal paper related to LWT-
FLOOR project has been published!

Zuvelek, V.; Curkovic, 1.; Skejic, D.; Lukacevic, 1.
Parametric Finite Element Analyses of Demountable
Shear Connection in Cold-Formed Steel-Concrete
Composite Beams . Buildings 2024, 14,324,
https://doi.org/10.3390/buildings14020324

Saznaj vige

Merry Christmas and a happy and
prosperous new year!

We wish you a Merry Christmas and a happy and
prosperous 2024 year! LWT-FLOOR Project Research
Group Members

Saznaj vise oLo2024

The third workshop of LWT-FLOOR
project

On December 21st, the third LWT-FLOOR project
workshop was held. We thank all the presenters and
participants of the workshop. The workshop
presentations will be published on the project web page

29-31, 2024, two research papers of LWT-FLOOR oo
group were p . 1. Numerical i igation of
double-skin cold-formed steel shear wall filled with... Saznaj vide 01012024
Saznaj vise 12072024
m University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system

LWT-FLOOR Project
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5. Realised activities 4t" year

HrzZz

Croatian Science
Foundation

LWI-FLOOR

RESEARCH PROJECT

* D1. Presentation of project on the web site (O1 to O6)

FL

[ University of Zagreb
.. Faculty of Civil Engineering
LWT-FLOOR Project

http://www.grad.unizg.hr/Iwtfloor

LWT-FLOOR

HaZZ project

Ath LWT-FLOOR Project Workshop

The 4th LWT-FLOOR Project Workshop will be
organised at the University of Zagreb, Faculty of Civil
Engineering, Zagreb, Croatia, on 18 th of December
2024, Small Council chamber, Kranjceviceva 2. A
workshop flyer with the prefiminary programme is
available HERE .

Saznaj vise 622024

3 i and planed

oy > Aa e

AL

IABSE }

The 7th research group meeting

On 6th of December, the 7th online meeting of the
research group was held, at which the achievements of
the project so far were presented, as well as the plans
for the continuation of the project implementation. The
current members of the project were introduced to the
newly employed doctoral student.

Saznaj vise 08.12.2024

New research group member!

New research group member! PhD student Emanuel
Krupa-Juri¢ bacame officially 3 member of the LWT
FLOOR research group. Congratulations, Emanuel!

Saznaj vise 1512024

IABSE Congress 2024, San Jose, Costa
Rica

LWT-FLOOR research group presented two papers at
|ABSE Congress 2024, San Jose, Costa Rica: 1.
Advancements in Lightweight Cold-Formed Composite
Steel-Concrete Floor Systems: Recent Findings from
the LWT-FLOOR Project {Ivan Lukacevic, Ivan Curkovic,
Andrea Rajic, Viaho Zuvelek) presented by associate...

Saznajvise 01204

Project title: Innovative lightweight cold-formed steel-concrete composite floor system
Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964
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LWT-FLOOR Croatian Science

RESEARCH PROJECT Foundation

« D2. 6th and 7th Research group coordination meeting (O1 to
06)

Project title: Innovative lightweight cold-formed steel-concrete composite floor system
Acronym: LWT-FLOOR Project I1D: UIP-2020-02-2964
6t research group meeting — 10.07.2024.

5. Realised activities 4t" year

LWT-FLOOR Project
Innovative lightweight cold-formed
Stee I =-COn crete com p oS ite floo r Syste m Project title: Innovative lightweight cold-formed steel-concrete composite floor system

Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964
7t research group meeting — 06.12.2024.

Ivan Lukacevic

. Hrvatska zaklada
zaznanost

IWT-FLOOR

LWT-FLOOR Project
Innovative lightweight cold-formed
steel-concrete composite floor system

_;L rl.E University of Zagreb/Faculty of Civil Engineering

http://www.grad.unizg.hr/lwtfloor

lvan Lukacevié

I Hrvatska zaklada
za znanost

IWT-FLOOR

RESEARCH PROJECT

Mk f..r! University of Zagreb/Faculty of Civil Engineering
L= http://www.grad.unizg.hr/lwtfloor

University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
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I Croatian Science

Foundation

« D3. Report with validation of FEM models for different LWT-
FLOOR system typologies (O4)

5. Realised activities 4t" year

o n ‘.l, HIrzz
- GRADEVINSKI FAKULTET Hrvatska zaklada

LWI-FLOOR

TEHNICKO IZVJESCE S VALIDACIJOM MKE
MODELA ZA RAZLICITE TIPOLOGIJE SUSTAVA
LWT-FLOOR

Zagreb, 2025.

University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
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5. Realised activities 4t" year

LWI-FLOOR
RESEARCH PROJECT

I Croatian Science

Foundation

* D4. Report with results of numerical and probabilistic studies
of specimens with larger spans (O4)

University of Zagreb

Faculty of Civil Engineering
LWT-FLOOR Project
http://www.grad.unizg.hr/Iwtfloor

GRAGEVINGK| FAKLLTET

Rl ... ‘-'. Hrzz

TEHNICKO 1ZVJESCE S REZULTATIMA
NUMERICKIH | PROBABILISTICKIH STUDIJA
UZORAKA S VECIM RASPONIMA

Zagreb, 2025.
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5. Realised activities 4t" year

LWI-FLOOR
RESEARCH PROJECT

I Croatian Science

Foundation

« D5. Recommendations for the development of constructive
rules and design guidelines through life cycle analyses (O4)

University of Zagreb

Faculty of Civil Engineering
LWT-FLOOR Project
http://www.grad.unizg.hr/Iwtfloor

;;;;;;;;;;;;;;;;;;

LWT-FLOOR

PREPORUKE ZA RAZVOJ KONSTRUKTIVNIH
PRAVILA | SMJERNICA ZA PROJEKTIRANJE
KROZ ANALIZE ZIVOTNOG CIKLUSA

Zagreb, 2025.
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5. Realised activities 4t" year

« DO6. Presentation of one or two papers (IABSE 2024) and one
or two papers (ICSAS) 2024) (O4)

* 4th International Conference "Coordinating Engineering
for Sustainability and Resilience"” (CESARE 2024)

Project title: Innovative lightweight cold-formed steel-concrete composite floor system

rsity of Zagreb
i r " [WT"FVLO;P'EJ gt Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964
5th LWT-FLOOR Project Workshop, Zagreb, 18t-19th December 2025
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5. Realised activities 4t" year '-'- s

RESEARCH PROJECT

« DO6. Presentation of one or two papers (IABSE 2024) and one
or two papers (ICSAS) 2024) (O4)

 10th International Conference on Steel and Aluminium
Structures (ICSAS24), Rio de Janeiro, Brasil

o, mm University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system

ot Faculty of Civil Engineering . 2 . . _ 0.

i BTy, Acronym: LWT FLOO.R Project ID: UIP-2020-02-2964 57
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5. Realised activities 4t" year '-'- s

RESEARCH PROJECT

« DO6. Presentation of one or two papers (IABSE 2024) and one
or two papers (ICSAS) 2024) (O4)

* 1st Training School for COST Action CA21103 —
Implementation of Circular Economy in the Built
Environment - CircularB

University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system

ot Faculty of Civil Engineering . C . . R _0)-

i BTy, Acronym: LWT FLOO.R Project ID: UIP-2020-02-2964 58
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5. Realised activities 4t" year gt Hr e
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« DG6. Presentation of one or two papers (IABSE 2024) and one
or two papers (ICSAS) 2024) (O4)

 |IABSE Congress 2024, San Jose, Costa Rica

m University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system

Faculty of Civil Engineering . H . _ -07-
WL OOR Project Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 59
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LWT-FLOOR Croatian Science

RESEARCH PROJECT Foundation

« D7. Journal Paper SCOPUS WoS Q1, Q2 (O3, 0O4)

5. Realised activities 4t" year

an Open Access Journal by MDPI
Parametric Finite Element Analyses of Demountable Shear Connection
in Cold-Formed Steel-Concrete Composite Beams

Vlaho Zuvelek; lvan Curkovi¢; Davor Skeji¢; lvan Lukaevi¢

Buildings 2024, Volume 14, Issue 2, 324

e University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
g ooty of Cvl Engineering Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 60
- roject
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Foundation

5. Realised activities 4t" year
O1to 04, 06

LWI-FLOOR

RESEARCH PROJECT

« D8. 4th Workshop organise

»-

IWI-FLOOR
Partrersie crgarizacie: ] Partrers crparisations:
= r W SVEUCWSTE U ZAGRES
R e i

FACULTY OF CIVIL ENGINEERING

VELEUCILITE U
L
'OF APPUED SCIENCES

Financieanie: ff Funding;

Hrzz Hrzz

Hirvatska zaklada Croatian Science
2a znanost Foundation

[ University of Zagreb
r Faculty of Civil Engineering
LWT-FLOOR Project

http://www.grad.unizg.hr/Iwtfloor

>

s

4. Radionica LWT-FLOOR
4% Workshop LWT-FLOOR

exnatie Tghtwsight ckd.
formed sl corcrete compenie Socr Sptem

Sweutllite u Zagrebe // Unhersty ot 2agpeb.

Gradovinsk fakuhat /] Fsculty of Chi Ergineering

Keasiéericona 2 ] raryoevces 2

Zagreb, 19, prosinea 2024, ) Zagreb, 19% Decarcer 2024

o nrzz gt urzz

D =5 A ABSE

Projelt LWT-FLOOR povezuje najnovije spoznale u novol,
braoj | produktivoj tehnologiji tockastog zavarivania i
P - ja i

novu metodu  izgradnie

kombinaciju sastavljenih hladno oblikovanih Eelénih
elemenata | betonske plote. Ovaj ekonomian i odrkv
sustav lagane medukatne konstrubcije nudi vitalne
prednosti u smislu visokog stupnja predgotovljenosti,
moguénost] ponovne upotrebe | mogudih velikih raspona.
Glawni cilf projekta je uspostaviti novu istraivaékn grupu

sustava medukatne konstrukce s fokusiranim
znanstvenim interesima u potrazi za_ konkurentnijim
nacionalnim | medunarodnim financiranjem. Ksko bi se
Istraiile | vrednovale komponente | sustav u cielini,
planica ze opseino eksperimentalno, numericko |
e, U okviru i
pozomost ¢e biti posvecena totkastim zavarima |
inovath posmiéne = moguénodéu
projeltirania s demontalu | potencijalom 28 buduce

The LWT-FLODR project integrates

knowledge In new, fast and productive spot-welding
tochaology and innovative cold-formed  steel-concrets
olatons progosing s new consructon method

for mere competitive nations! and in
in order 1 Investigate and validate components and
propased zyztem, the extensive experimental, rumerica
robabiisic ressarch is plarvied. Within research, o
B be e spoweidng conractions
ve types of shear cennections with possibilty
of deuignfor ermoumably nd the pousmts of 4.4 or

ponovne uporabe i recikliranja na lraju Evotnog
Vijeka ukljucujudi analize Eivotnog cikisa, Kalibrirani
numericki modeli temeljeni na eksperimentalnim
ispitivanjima  sustava | njegovin komponenata
omogucit ¢e, uz primjenu probabilistickih metoda,
procjenu prikladnasti sustava za vece raspone. Projekt
¢e donljeti nove viedtine Istrativatko) grupl |
istrativackoj institucili, a pored toga obranit de se |
dje disertacie te objaviti znanstveni radovi u
najcitiranijim ¢asopisima. Ovaj inovativni projekt, koji
osigurava évrste veze izmedu akademske zajednice i
industrije, poveéat ¢e mobilnost | ojacati dugoroénu
suradnju izmedu dva sektora. Probabilisticke analize |
procjene ponasanja prediozenog riesenfa u tivotnom
clklusu medukatne konstrukclje bit ée od Kjuinog
nadaja za pripremy prvog analititkog prjedioga za
izradu preporuka za projektiranje ovog Novog sustava
4 okvirt europskih norma.

7eceig a the end o degn e through he apscaton

engthen longterm cooperation
Probabllisic anslyses and e
d fio

system salution will be crus
anlytical proposal for design recommen
new system within the European sandards.

e
i ’/
| INT-FLOOR

PROGRAM // PROGRAMME

Mala vijeénica, Kranjéeviéeva 2//Small Council chamber, Kranjceviceva 2

10h00 - 10K10
10010 - 10h80

10h40 - 11h00

11h00 - 11h20

11020~ 11hd0

11040 - 12h00

12000 - 13h00

13h00 - 13h20

13h20- 13640

13h40 -14h00

14h00 - 13010

REGISTRACIA // REGISTRATION
an Lukadevié

Opening Session the Lwr
year
wan Lukadevlé, Wan Curkowié, Andres e Visho Zuvelek

the realised activities 4th project

hﬂw Nejnovili rezultati LWT-FLOOR projekta

tweigh

old-Formed Composite Steet-Concrete Floor Systems: Recent Findings from the

Seams: AFinite
Roprosch Valdated With Experimantal Doa
Andrea Raji,Ivan LuksZewi, van Euskoni, Visho Zuvelel

Andrea Rajié, ven

Numerical parames
STANKA // BREAK
tvan Curkovié, Davor Skeiic, Janko Kodéak, lvan Lukadey

opterecenja
Experimental S
Visho Zuvelek.

\d Composita Plate Shear Walls Under Cyctic Behaviour

Nonkinesr analysis of mult - storey steel bullding with innovative shear wall bracin
ZATVARANIE RADIONICE // CLOSING OF WORKSHOP
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5. Realised activities 4th year HI2Z

LWI-FLOOR Croatian Science
RESEARCH PROJECT Foundation
L] n L]
» D9. Projects for national funding prepared (O6
. I I
Financira
Europska unija
NextGenerationEU
Razvoj karijera mladih istrazivaca - izobrazba novih doktora znanosti
(DOK-2023-10)
Obrazac A" - Prijedlog mentora
Rok za prijavu: 31.10.2023.
Potpisan i ovjeren obrazac u PDF formatu potrebno je podignuti u EPP sustav prije isteka roka za prijavu.
Molimo Vas da prije ispunjavanja obrasca paZljivo procitate uvjete natjecaja | Upute za prijavu na nafjecaj Projekt
razvoja karjera mladih istraZivaéa - izobrazba novih dokiora znanosti.
Vasa prijava vrednovat ce se prema objavijenim knterjjima i na temelju podataka koje ste naveli. Naknadne dopune i
izmjene teksta nece biti moguce.
Tekst izvan propisanog ograni¢enja nece se uzimati u obzir prilikom vrednovanja Molimo Vas da postujete sljedeca
ogranicenja oblikovanja teksta: font Arial, velicina 10, desna i ljeva margina 2.0, donja margina 1.5, jednostruki
prored.
Naslovna stranica:
Organizacija-prijavitel] Sveutiliste u Zagrebu, Gradevinski fakultet
Celnik Organizacije-prijavitelja Prof. dr. sc. Domagoj Damjanovit
Ime i prezime kandidata za mentora Ivan Lukaevic
Znanstveno podruéje kandidata za mentora | Tehnicke znanosti
Znanstveno polje kandidata za mentora Gradevinarstvo
] . . ) Poslijediplomski sveutiliSni studij Doktorski studij, smjer
Naziv doktorskog studija koji ¢e asistent . " e
o S ) InZenjerske konstrukcije, SveutiliSte u Zagrebu,
upisati i ustanova na kojoj se provodi Gradevinski fakultet
Naziv znanstvenog projekta? u koji je Inovativna lagana medukatna konstrukcija — spregnuti
ukljuen mentor i u okviru kojeg ce asistent sustav hladno oblikovani €elik i beton — LWT-FLOOR,
provoditi istraZivanje UIP-2020-02-2964
Organizacija/e na kojoj se projekt provodi Sveuciliste u Zagrebu, Gradevinski fakultet
Izvor financiranja projekta Hrvatska zaklada za znanost
Iznos na koji je projekt ugovoren? 1.674.300,00
Status mentora na projektu (voditelj/suradnik) | Vodite]
Datum potetka i zavr3etka projekta 11.01.2021-10.01.2026.
University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
Faculty of Civil Engineerin .
i - s Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 62
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5. Realised activities 4t" year HIzz

RESEARCH PROJECT Foundation
L] n L]
* D9. Projects for national fundin repared (O6
L
ZNANSTVENO-TEHNOLOSKA SURADNIA SA SRBIJOM
1. NAZIV PROJEKTA
NAZIV PROJEKTA NA Reszvoj demontacinih spregnusih medukatnih konstrukcia kao doprings zaiiti Svome
HRVATSKOME JEZTKL sredine
NAZTV PROJEKTA NA Development. of demountable composite floor sructures to contribute o environmental
ENGLESKOME JEZIKL protection
INANSTVENO PODRUCIE — ) e . -
POLIE - GRANA Tehnicke znanost-Gradavinarstvo-Nosive konstrukdie
VRSTA ISTRAZIVANIA [ TEMELNO [ PRIMOENIENG [ RAZVOMO
TRAJANJE PROJEKTA 01.05.2024. do 30.04.2025.
1. a. — AKTIVAN PROJEKT (koji osigurava temeljno financiranje) - navests naziv i datum zavristka projekta
Hrvatska zakdada za manost Inovativna lagana medukatna konstrukciia — spregruti sustay
a) vodit=h hladna oblikovani &=l i beton, LWT-FLOOR, UIP-2020-02-2964,
b) surednik uz suglasnost voditel; 10.01.2026.
Eu'ﬂc‘;\ﬁ m‘;l—”‘ i investiciiski fondowi, programi BU-a
Ej suradnik 1z suglasnost voditelia
Sredstva rnal:i_cne_ ustnove
B) ek vz suglasnost vostel
2. HRVATSKT VODITEL ] PROJEKTA
ME Ivan
PREZIME Lukadevic
AKADEMSKT STUPAN] Doktor znanosti
ZNANSTVENO ILT ZHANSTVENK )
NASTAVNG RADNG Mt | Tevansedni peofesor
UISTANOVA Sveudiliste u Zagrebu, Gradevinski fakultet
ADRESA Fra Andrije Kafiéa-Miogica 26 (priviemena adresa KraniZeviceva 2)
TEL/E-MALL +385 1 4690 874 [ ivan.lukacevic@grad.unizg.hr
OIB USTANOVE 62924153420
IEAN USTANOVE HROZ23600001101219412
3. SRPSKI VODITEL] PROJEKTA
ME Milar
PREZIME Spremic
AKADEMSKT STUPAN] Doktor nanosti
ZNANSTVENO ILT ZHANSTVENK )
NASTAVNG RADNG MEa | Tvanedni peofesor
USTAMCVA Swveudiliste u Beogradu, Gradevinsk fakultet
ADRESA Bulevar kralja Aleksandra 73, Baograd
TEL/EMAL +381 63 866 4910 | spremic@imk.grf.bg.ac.rs
MINISTARS V() ZNANUGTL CBRAZLVANA 16
University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
Faculty of Civil Engineerin .
i - s Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 63
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Croatian Science
Foundation

6. Realised activities 5" year

5th pProject Period

Results to be achieved RG member

D1. Presentation of project on the web site (O1 to 06) - IL, AR

D2. 8t and 9th Research group coordination meeting (O1 to 06) - All

D3. Analytical proposal for design recommendations for steel simply supported girders (O5) - IL, AR, 1€, VZ, EKJ

D4. Analytical proposal for design recommendations for composite LWT-FLOOR system elements IL, AR, 1€, VZ, EKJ
(O5) -

)
D5. Recommendations for design and fabrication prepared (05) — IL, AR, IC, VZ, EKJ

D7. Journal Paper SCOPUS WoS Q1, Q2 (03, 04)- IL, AR, IC, VZ, MB
D8. 5th Workshop organised (O1 to 04, 06)— All

D9. Projects for international funding prepared (06) - All

D6. Presentation of one or two papers (SDSS 2025 and on IABSE 2025 conferences) (05) - IL, I, AR, EKJ

m University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system

Faculty of Civil Engineering . . .
f LWT-FLOOR Project Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 64
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6. Realised activities 5t" year

LWT-FLOOR Croatianizgience
* D1. Presentation of project on the web site (O1 to O6)

Ductility of Steel Structures (SDSS
2025), Barcelona, Spain

On 5th December, the 9th online meeting of the
research group was held, during which the project's
achievements to date were presented, along with plans
for the continuation of the project.

The LWT-FLOOR research group presented three
papers: 1. Finite Element Approach on the Behaviour of
the Demountable Shear Connection in Cold-Formed
Steel-Concrete Composite Beams (Viaho Zuvelek, Ivan 8 Ve gt : Saznajvise 08122025
Curkovi€, lvan Lukacevic, Andrea Rajic) presented by

T Y T e —
b o coe o1t puprs (5268 3605 a1 e 1ARSE 3938 o maune] 1083~

associate professor Ivan Curkovi¢ 2. Performance of...

Saznaj vise
\ / fl IABSE Congress 2025, Ghent, Belgium E— e Andrea Raji¢ has successfully defended
Ve y . v PhD thesis
LWT-FLOOR research group member presented one
W E Lr 0 M E B paper at the IABSE Congress 2025, Ghent, Belgium: The LWT-FLOOR research group is delighted to
) e — Parametric sensitivity analysis on bending resistance of share that our member Andrea Raji¢ has successfully
& built-up cold-formed steel-concrete composite system defended her PhD thesis: || Reliability of composite
( Andrea Rajic , Ivan Lukacevic , lvan Curkovic¢ , Vlaho steel-concrete floor system made of built-up cold-

formed steel elements ¢ Our congratulations go to
Andrea on this remarkable achievement! The...

Zuvelek ) presented by research assistant Andrea...

Saznaj vide

Saznaj vise 19.08.2025

Vlaho Zuvelek has successfully

New journal paper related to LWT-
defended PhD thesis

FLOOR project has been published!

Zuvelek, V.; Curkovié, I.; Lukacevic, 1; Raji¢, A.; LWT-FLOOR research group is proud to announce
that our member Viaho Zuvelek has successfully

defended their PhD thesis: Reliability of shear

Analysis of demountable shear connections in cold-

formed steel-concrete composite beams: A finite
connection in cold-formed steel-concrete composite

system ¥ We warmly congratulate Viaho on this great
achievement! This dissertation was carried out under...

element approach validated with experimental data ,
Thin-Walled Structures, Volume 214, September 2025,
113327, https://doi.org/10.1016/j.tws.2025.113327

Saznaj vide 0 Saznaj vise 19.08.2025

University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system

Faculty of Civil Engineering . H .
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LWT-FLOOR Croatian Science

RESEARCH PROJECT Foundation

« D2. 8th and 9th Research group coordination meeting (O1 to
06)

Project title: Innovative lightweight cold-formed steel-concrete composite floor system
Acronym: LWT-FLOOR Project I1D: UIP-2020-02-2964
6t research group meeting — 10.07.2024.

6. Realised activities 4t" year

LWT-FLOOR Project
Innovative lightweight cold-formed
Stee I =-COn crete com p oS ite floo r Syste m Project title: Innovative lightweight cold-formed steel-concrete composite floor system

Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964
7t research group meeting — 06.12.2024.

Ivan Lukacevic

. Hrvatska zaklada
zaznanost

IWT-FLOOR

LWT-FLOOR Project
Innovative lightweight cold-formed
steel-concrete composite floor system

_;L rl.E University of Zagreb/Faculty of Civil Engineering

http://www.grad.unizg.hr/lwtfloor

lvan Lukacevié

I Hrvatska zaklada
za znanost

IWT-FLOOR

RESEARCH PROJECT

Mk f..r! University of Zagreb/Faculty of Civil Engineering
L= http://www.grad.unizg.hr/lwtfloor
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6. Realised activities 5t" year

« Da3. Analytical proposal for design recommendations for steel
simply supported girders (O5)

« DA4. Analytical proposal for design recommendations for
composite LWT-FLOOR system elements (O5)

« Db5. Recommendations for design and fabrication prepared
(05)

e Wwe are working on reports...

Faculty of Civil Engineering . q .
LWT-FLOOR Project Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 67
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6. Realised activities 5t" year

lWT—H,()OR Croatian. Science

« DGO6. Presentation of one or two papers (SDSS 2025 and on
IABSE 2025 conferences) (O5)

 |IABSE Congress 2025, Ghent, Belgium

) \ lnll,
m WEL(;OME

Vs .'.‘-‘.41?-

AL INFRAaEL
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r rsity of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
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6. Realised activities 5t year B FptHrzz
« DG6. Presentation of one or two papers (SDSS 2025 and on

IABSE 2025 conferences) (O5)

* International Colloquium on Stability and Ductility of
Steel Structures (SDSS 2025), Barcelona, Spain

3 ﬁ;

; r rsity of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
G [WT"FVLO"C;P'EJ gt Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 69
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6. Realised activities 5t" year

lWT—HO0R
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« D7. Journal Paper SCOPUS WoS Q1, Q2 (O3, 0O4)

e —
nj‘ STRUCTURES
ﬂ. Thin-Walled Structures

Volume 214, September 2025, 113327
- —

Analysis of demountable shear connections
in cold-formed steel-concrete composite
beams: A finite element approach validated
with experimental data

Vlaho Zuvelek & , Ivan Curkovi¢ 2 &, Ivan Lukaevi¢ &, Andrea Raji¢ &

Show more

+ Add to Mendeley < Share 99 Cite

https://doi.org/10.1016/j.tws.2025.113327 A Get rights and content A
ER University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
:1'_1 Fac Ity of Civil Engineering . C . . R _N9-
l\«m/ .- LWT-FLOOR Projec t Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 70
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* DO9. Projects for international funding prepared (O6)

Administrative forms

6. Realised activities 5t" year

Proposal ID SEP-211126249
Acronym FASTER

1 - General information

Topic HORIZON-CL5-2024-D4-02-04 Type of Action HORIZON-RIA

Call HORIZON-CL5-2024-D4-02 Type of Model Grant Agreement  HORIZON-AG

Acronym FASTER

Proposal title  Flexible Adaptable Modular Structures for Transformative Earth-centric Renovation

Mote that for technical reazons, the following characters are not accepted In the Proposal Title and will be removed: < =" &

Dwration in
43
manths

Fixed keyword 1 Energy efficient buildings

Rediaimed & Recycled Matenals; Reversible structures; Renovation and Retrofitting; Adaptable Building Solutions;
Free keywords Stakeholder Engagement; Service Life Extension; Structural Health Monitoring

Abstract *

The project "Flexible Adaptable Modular Structures for Transformative Earth-centric Renovation® (FASTER)

introduces a next-generation approach to construction and renowvation, built on the principles of the circular economy. . Key
objectives include developing innovative structural elements and building components from sustainable and recycled materals,
incorporating reversible connections to enhance deconstruction and reuse, and using digital tools like Digital Twin and BIM for
lifecycle management.

By developing modular building components—ranging from 10 load-bearing elements je.g., beams, columns) to 20 panels (e.g.,
walls, facades, floors)—FASTER empowers architects, engineers, and contractors to assemble and disassemble structures quickly,
safely, and with minimal waste.

Drawing on recycled and C02-storing materials (timber, steel, concrete, and masonry) and innovative connection methods, the
project extends the service life of buildings, making them more adaptable to changing uses and future expansions. Through robust
structural health monitoring enabled by digital twins and loT sensors, FASTER ensures that modular elements remain reliable over
time—facilitating early detection of defects and preventative maintenance.

FASTER leverages a multi-disciplinary consortium comprising academic institutions, industry partners, and regional stakeholders.
Together, they will produce novel design guidelines, conduct life-cycle assessments, and validate the performance of pilot projects in
diverse European climates—involving renovation scenarios. Beyond technical innovations, FASTER engages with local and regional
value chains, providing training to the workforce and facilitating participatory approaches that strengthen social acceptance. The
project's ambition is to reshape the construction sector: reducing material consumption, cutting carbon emissions, and establishing a
replicable blueprint for future-ready, modular and reversible buildings across Europe.

wem University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
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* DO9. Projects for international funding prepared (O6)

Financira
- Europska unija (4'-
NextGenerationEU -

1. OSNOVNIPODATCIO PROJEKTU

6. Realised activities 5t" year

Naziv projekta

na krvatskom jeziku
Primjena sastavljenih nosaca od hladno oblikovanih celiénih profila s valovitim hrptom u
okvimim konstrukcijama

Naziv projekta

na angleskom jeziku
[ Application of Built-up Cold-Formed Steel Cormgated Web Beams in Frame S

Akronim
[ CWBframe

Znanstveno podrucje projekta
Navesti tnanstveno podrucie u kgjem se projekt prijavijyje.
[ Tehnike znanosti

Znanstveno polje projekta

Navesti cnanstveno polje u kajem se projekt prijavijyje.

[ Gradevinarstvo

Sazetak projekta
najvie 1000 znakova ber razmaka

Projekt CWB{rame usmjeren je na istraZivanje i razvej inovativiog konstnukcijskog sustava
okvime konstrukeije izvedene sastavljenim nosaéima od hladno oblikovanih éeliénih profila
s valovitim hrptom (CWB). CWB nosadi objedinjuju prednosti tankostjemih profila 1
prednosti valovitog hrpta, &ime se postiZe velika krutost 1 otpornost uz matmo smanjenje
utrodka materijala u usporedbi s konvencionalnim valjamim profilima. Takve rjeienje
omogucuje visoki stupanj predgotovljenosti i racionalizaciju procesa proizvednje, éime se
doprinesi poveéanju uéinkovitosti i smanjenju ugljiénog otiska. Glavni cilj projekta je razviti
pouzdani postupak proraéuna za primjem CWB nosaca u celiénim okvirmim konstrukcijama
koji integrira analiticke, numerniéke, eksperimentalne i probabilistitke metode. Provest ce se
laboratorijska ispitivanja CWB nosata te opseime parametarske analize temeljene na
razvijenim 1 validiranim naprednim numenékim modelima. Poseban naglasak stavlja se na
istrazivanje mehanizama otkazivanja uz primjenu probabilistickih metoda 1 analiza Zivotnog
ciklusa u svthu ocjene pouzdanosti 1 dugorotne odrzivost sustava.

University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system

Faculty of Civil Engineering . H .
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7. Publications

Journal papers:

1. Lukaéevic, Ivan; Ungureanu, Viorel; Val&i¢, Andelo; Curkovié, Ivan: Mumerical study on bending resistance
of cold- formed steel back-to-back built-up elements /f ce/papers, 4 (2021), 2-4; 487-494
doi:10.1002/cepa1320 (medunarodna recenzija, clanak, znanstveni)

2. Lukadevic, Ivan; Curkovié, lvan; Raji¢, Andrea; Cudina, Ivan: Innovative Lightweight Cold-Formed Steel-
Concrete Composite Floor System = LWT-FLOOR project /[ I0P conference series. Materials science and
engineering, 1203 (2027), 1-10 doi:10.1088/1757-899X/1203/3/032078 (medunarodna recenzija, ¢lanak,
Znanstveni)

3. Lukaéevic, lvan: Curkovié, lvan: Raji¢, Andrea; Bartolac, Marko: Lightweight Composite Floor System—
Cold-Formed Steel and Concrete—LWT-FLOOR Project // Buildings. 12, (2022) no. 2:

209; /doi.org/10.3320/buildings12020209 (medunarodna recenzija, lanak, znanstveni)

4. Lukacevic, Ivan; Curkovié, Ivan; Rajic, Andrea; Zuvelek, Vlaho: Parametric Finite Element Analyses of
Lightweight Cold-formed Steel-concrete Composite Floor Beams // ce/papers, 5 (2022), 4; 836-846
doi:10.1002/cepa. 1826 (medunarodna recenzija, élanak, znanstveni)

5. Curkovié, lvan; Lukagevi¢, Ivan; Zuvelek, Vlaho; Rajic, Andrea: Numerical Investigation of Shear Connection
in Cold- formed Steel-concrete Composite Beam // ce/papers, 5 (2022), 4; 847-856 doi:10.1002/cepa.1827
(medunarodna recenzija, clanak, znanstveni)

6. Rajié, A.; Lukadevic, L.; Skejic, D.; Curkovié, |. Numerical Study on the Bending Resistance of Lightweight
Built-Up Steel-Concrete Composite Beams [/ Appl. Sci. 13 (2023), 7397. /doi.org/10.3390/app13137397
(medunarodna recenzija, £lanak, znanstveni)

7. Rajic, A.; Lukacevic, |.; Curkovic, |.; Zuvelek, V. Performance evaluation of cold-formed steel spot weld
connections [/ ce/papers, 6/2023 (2023), 3-4; 1959-1964. doi: 10.1002/cepa.2627

8. Zuvelek, V.; Curkovié, |.; Lukaéevic, L; Raji¢, A. Finite Element Analyses of Demountable Shear Connection
in Cold-Formed Steel-Concrete Composite Beam Based on Experimental Data // cefpapers, 6{2023
(2023), 3-4; 213-219. doi: 10.1002/cepa.2629

9. Rajié, A.; Lukaevid, |.; Skejic, D.; Ungureanu, V. Cold-formed Steel-Concrete Composite Beams with Back-
to-Back Channel Sections in Bending // Civil engineering journal (Tehran), 9 (2023}, 10; 2345-2369. doi:
10.28991/CEJ-2023-08-10-01

10. Zuvelek, V.; Curkovic, I.; Skeji¢, D.; Luka&evic, |. Parametric Finite Element Analyses of Demountable Shear
Connection in Cold-Formed Steel-Concrete Composite Beams /f Buildings 2024, 14(2}, 324.

11. Zuvelek, V.; Curkovic, |.; Luka&evic, I.; Raji¢, A.; Analysis of demountable shear connections in cold-
formed steel-concrete composite beams: A finite element approach validated with experimental data,
Thin-Walled Structures, Volume 214, September 2025, 113327, https://doi.org/10.1016/j.tws.2025113327
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7. Publications

Conference Papers:

1. Raji¢, Andrea; Lukadevié, lvan: Behaviour of lightweight built up cold-formed steel concrete composite
beam in bending /7 10th International Conference on Business, Technology and Innovation 2021 -
Conference Book of Abstract [ Hajrizi, Edmand (ur.). Pristina: UBT - Higher Education Institution, 2021. str. -
[predavanje, medunarodna recenzija, cjeloviti rad {in extenso), znanstveni)

2. Lukaéevié, Ivan; Curkovié, Ivan; Raji¢, Andrea; Cudina, Ivan: Numerical analysis of lightweight cold-formed
steel- concrete composite floor system /f 3rd International Conference on Lightweight Materials &
Engineering Structures LIMAS - 2021 Proceedings | Das, Purnendu (ur.). Glasgow: ASRANet Ltd, 2021. str.
20-28 (predavanje, medunarodna recenzija, ¢jeloviti rad (in extenso), Znanstveni)

3. Zuvelek Viaho; Curkovié Ivan: Numeriéko modeliranje posmiéne veze izmedu éelika | betona kod
spregnutih nosaéa izvedenih od hladne oblikevanih profila // 8. Simpozij doktorskog studija gradevinarstva
Zbornik radova (Proceedings of the 8th Symposium on Doctoral Studies in Civil Engineering)  Stirmer, Nina
(ur.). Zagreb, 2022, str. 97-110 doi:10.5592/CO/PhDSym.2022.08 (ostalo, domada recenzija, cjeloviti rad (in
extenso), znanstveni)

4. Andrea Raji€, Ivan Lukadevic: Analiza otpornosti na savijanje LWT-FLOOR sustava /f Osmi simpozij
doktorskog studija gradevinarstva, Zagreb, Republika Hrvatska, 2022. str. 57-71
doi10.5592/CO/PhDSym.2022 (predavanje, domadca recenzija, cjeloviti rad (in extensa), znanstveni)

5. Raji¢, Andrea ; Lukagevié, Ivan Mumericka analiza spregnutog sustava hladno eblikovani Eelik-beton s
demontainim posmiénim spojem [/ Zbornik radova devetog skupa istraZivaca iz podruéja gradevinarstva i
srodnih tehni€kih znanosti / Krstic, Hrvoje ; Anic, Filip ; Jeleg€, Mario (ur.). Osijek: Gradevinski | arhitektonski
fakultet Sveuéilista Josipa Jurja Strossmayera u Osijeku, 2022, str. 125-130

6. iuuelek, Vlaha ; Curkoviﬁ, Ivan Numeriéko modeliranje ponasanja demontaZne posmiéne veze spregnutih
nosaca izvedenih od hladno oblikevanog Eelika i betona [f Zbornik radova devetog skupa istraZivaca iz
podruéja gradevinarstva i srodnih tehniékih znanosti [ Krsti€, Hrvoje ; Anié, Filip ; Jele€, Mario (ur.). Osijek:
Gradevinski i arhitektonski fakultet Sveucilista Josipa Jurja Strossmayera u Osijeku, 2022, str. 107-16

7. Zuvelek, Viaho; Curkovic, Ivan: Lukadevic, Ivan: Rajié, Andrea: Numerical study of the behavior of the
bolted shear connection in cold-formed steel-concrete composite beam /f Cold-Formed Steel Research
Consortium Colloguium 2022 (CFSRC Colloguium 2022), Baltimore, United States, 2022. ID102, 12
[predavanje, medunarodna recenzija, cjeloviti rad (in extensa), znanstveni)

8. Raji¢, Andrea; Lukagevi¢, Ivan; Curkovié, Ivan: Zuvelek, Viaha: Numerical study of cold-formed steel-
concrete composite floor system with demountable shear connectors // Cold-Formed Steel Research
Consortium Colloguium 2022 {CFSRC Colloguium 2022), Baltimore, United States, 2022. ID103, 10
[predavanje, medunarodna recenzija, cjeloviti rad {in extenso), znanstveni)
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. Lukacéevic, Ivan; Ungureanu, Viorel Mumerical parametric study on corrugated web built- up beams with

pinned end supports /& Cold-Formed Stee! Research Consortium Colloquium 2022 (CFSRC Colloguium
2022), Baltimore, United States, 2022. 1059, 10 {predavanje, medunarodna recenzija, cjeloviti rad (in
extenso), Znanstveni)

Lukacdevic, lvan; Raji¢, Andrea; Ungureanu, Viorel; Buzatu, Raluca A comparative life-cycle assessment of
structural composite steel-concrete floor systems - A case study [/ Life-Cycle of Structures and
Infrastructure Systems. London: Taylor & Francis, 2023, str. 751-758 doi: /doi.orgM03201/9781003323020
Lukacevic, Ivan; Curkovic, Ivan: Raji¢, Andrea; Zuvelek, Vlaho Bending resistance of composite steel-
concrete floor system made of built-up cold-formed steel elements [§ PROCEEDINGS OF THE 20th
INTERNATIOMAL SYMPOSIUM OF MASE. Skopje: Sveudiliste sv. Cirila | Metoda Skopje, 2023. str. 421-430
Lukadevic, lvan; Bartolac, Marka; Curkovic, lvan; Raji¢, Andrea; Zuvelek, Vlaho Laboratory Tests of
Lightweight Composite Floor System LWT-FLOOR // Modern Building Materials, Structures and Technigues.
Springer Mature Switzerland, 2023,

Lukadevic, lvan; Ungureanu, Viorel: Curkovié, Ivan: Zuvelek, Viaho; Raji¢, Andrea Investigations on spot
weld and shear connections in built-up corrugated web steel-concrete composite beams // Proceedings
of the 11th International Conference on Advances in Steel Structures. Hong Kong: Hong Kong Institute of
Steel Construction, 2023, str. 1-2.

Raji¢, Andrea; Lukacevic, lvan: Curkovié, Ivan; Zuvelek, Vlaho Influence of Shear Connection and End
Supports onto Self-vibrations of Cold-Formed 5teel Concrete Composite Floor 4th International
Conference "Coordinating Engineering for Sustainability and Resilience™ Eamp: Midterm Conference of
CircularB "Implementation of Circular Economy in the Built Environment”. Cham: Springer Mature
Switzerland, 2024. str. 95-104 doi: 10.1007/978-3-031-57800-7. 8

Zuvelek, Vlaho; Curkovic, lvan; Lukacevic, Ivan; Raji¢, Andrea Mumerical Investigation of Double-Skin Cold-
Formed Steel Shear Wall Filled with Concrete 4th International Conference "Coordinating Engineearing for
Sustainability and Resilience” &amp; Midterm Conference of CircularB “Implementation of Circular Economy
in the Built Environment”. Cham: Springer Mature Switzerland, 2024. str. 105-115 doi: 10.1007/978-3-031-
57800-79

Zuvelek, Viaho; Curkovic, lvan; Lukatevic, lvan; Rajié, Andrea Analysis of Demountable Shear Connections
in Cold-formed Steel-Concrete Composite Beams: A Finite Element Approach Validated With
Experimental Data 10th International Conference on Steel and Aluminium Structures (ICSAS 2024), Rio de
Janeiro, Brasil, 2024

Lukacevic, lvan; Curkovic, lvan; Rajic, Andrea; Zuvelek, Viaho Advancements in Lightweight Cold-Formed
Composite Steel-Concrete Floor Systems: Recent Findings from the LWT-FLOOR Project |1ABSE Congress
San Jose 2024 Beyond Structural Engineering in a Changing World, San Jose, Costa Rica, 2024

Raji¢, Andrea; Lukacevic, Ivan; Curkovié, Ivan: Zuvelek, Viaho Mumerical parametric study of LWT-FLOOR
system: effect of various web openings IABSE Congress San Jose 2024 Beyond Structural Engineering in a
Changing World, San Jose, Costa Rica, 2024
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Conference Abstracts:

1. Lukadevi¢, Ivan; Curkovi¢, Ivan; Raji¢, Andrea; Cudina, Ivan: Innovative Lightweight Cold-Formed Steel-
Concrete Composite Floor System — LWT-FLOOR project // 6th WMCAUS 2021 - 6th World Multidisciplinary
Civil Engineering-Architecture-Urban Planning Symposium - ABSTRACT BOOK [ Yilmaz, Isik ; Marschalko, Marian ;
Drusa, Marian (ur.). Prag: World Multidisciplinary Civil Engineering-Architecture-Urban Planning Symposium, 2021. str.
427-427 (predavanje, medunarodna recenzija, saZetak, znanstveni)

2. Rajic, Andrea; Lukacevic, Ivan: Behaviour of lightweight built up cold-formed steel concrete composite
beam in bending // 10th International Conference on Business, Technology and Innovation 2021 - Conference Book
of Abstract [ Hajrizi, Edmond (ur.). Pristina: UBT — Higher Education Institution, 2021. str. 247-247 (predavanje,
medunarodna recenzija, saZetak, znanstveni)

3. Rajic, Andrea; Lukacevic, Ivan; Curkovic, Ivan; Zuvelek, Vlaho: Innovative lightweight composite floor system
— built-up cold formed steel-concrete // Modern structures of metal and wood - Book of Abstract Odesa: Ministry
of Education and Science of Ukraine; Odesa State Academy of Civil Engineering and Architecture Rzeszow; University
of Technology (Poland); University of Rijeka (Croatia), 2022. str. 18-20 (predavanje, medunarodna recenzija, saZetak,
znanstveni)
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1% LWT-FLOOR Project Workshop

1% LWT-FLOOR Project WORKSHOP was organised at the University of Zagreb, Faculty of Civil Engineering, Zagreb, Croatia
on 17th of December 2021.

Aims of the workshop was the presentation of the LWT-FLOOR project background, presentations and discussions

about planned activities and recent results and presentation of other activities of the research group members and project
advisors related to the composite and cold-formed steel structural elements. A workshop flyer with the programme is
available HERE.

The recorded videos of the workshop presentations are available via the following links:

doc. dr. sc. Ivan Lukadevi¢: Opening Session — presentation of the LWT-FLOOR project

prof. dr. sc. Daniel Viorel Ungureanu, izv. prof. dr. sc. Ioan Both: Corrugated web built-up cold-formed beams
doc. dr. sc. Ivan Lukadevi¢: Investigations on spot welded built-up cold-formed steel beams

Andrea Raji¢, mag. ing. aedif, Viaho Zuvelek, mag. ing. aedif.: Numerical analysis of lightweight cold-formed steel-concrete
composite floor system

doc. dr. sc. Marko Bartolac: Scope of activities of Structural testing laboratory at the University of Zagreb - Faculty of Civil
Engineering

Andrea Raji¢, mag. ing. aedif.: Behaviour of lightweight built up cold-formed steel-concrete composite beam in bending
doc. dr. sc. Ivan Lukadevi¢: Numerical study on bending resistance of cold-formed steel back-to-back built-up elements
doc. dr. sc. Ivan Curkovié: Steel and composite steel-concrete shear panels

Anton Kralj, mag. ing. aedif,, prof. dr. sc. Davor Skeji¢: Loadbearing capacity of LSF walls under fire exposure

doc. dr. sc. Ivan Lukadevié: Closing of Workshop

Presentations from Cold-Formed Steel Research Consortium Colloquium 2022 (CFSRC Colloquium 2022)

Andrea Raji¢, mag. ing. aedif.: Numerical study of cold-formed steel-concrete composite floor system with demountable
shear connectors

Viaho Zuvelek, mag. ing. aedif.: Numerical study of the behavior of the bolted shear connection in cold-formed steel-concrete

composite beam

doc. dr. sc. Ivan Lukadevi¢: Numerical parametric study on corrugated web built-up beams with pinned end supports

[ University of Zagreb

r Faculty of Civil Engineering
LWT-FLOOR Project
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2nd LWT-FLOOR Project Workshop

2nd LWT-FLOOR Project WORKSHOP was organised at the University of Zagreb, Faculty of Civil Engineering, Zagreb, Croatia
on 15th of December 2022.

The workshop presentations are available via the following links:
doc. dr. sc. Ivan Lukadevi€: Opening Session presentation of the LWT FLOOR project and overview of the realised activities

doc. dr. sc. Ivan Luka&evic, doc. dr. sc. Ivan Curkovic, Andrea Raji¢, mag. ing. aedif, Viaho Zuvelek, mag. ing.
aedif.: Design and fabrication of material, spot welded and push-out specimens

doc. dr. sc. Ivan Lukacevi¢, doc. dr. sc. Ivan {furkovié, izv. prof. dr. sc. Marko Bartolac, Andrea Rajic, mag. ing. aedif, Vlaho
Zuvelek, mag. ing. aedif.: Implementation and analyses of laboratory tests-base material & spot welds

doc. dr. sc. Ivan Curkovi¢, doc. dr. sc. Ivan Lukadevi¢, izv. prof. dr. sc. Marko Bartolac, Vlaho Zuvelek, mag. ing.
aedif,, Andrea Raji¢, mag. ing. aedif.: Implementation and analysis of the push-out test on shear connectors in composite
beams cold-formed steel profiles-concrete

doc. dr. sc. Ivan Lukadevié, doc. dr. sc. Ivan Curkovié, Andrea Raji€, mag. ing. aedif, Vlaho Zuvelek, mag. ing.
aedif.: Parametric finite element analyses of lightweight cold-formed steel-concrete composite floor beams

doc. dr. sc. Ivan Curkovi¢, doc. dr. sc. Ivan Lukacevi¢, Vlaho Zuvelek, mag. ing. aedif, Andrea Rajic, mag. ing.
aedif.: Numerical investigation of shear connection in cold-formed steel-concrete composite beam

Andrea Rajic, mag. ing. aedif,, doc. dr. sc. Ivan Lukadevié, doc. dr. sc. Ivan Curkovié, Viaho Zuvelek, mag. ing.
aedif.: Numerical study of cold-formed steel-concrete composite floor system with demountable shear connectors

Vlaho Zuvelek, mag. ing. aedif, doc. dr. sc. Ivan Curkovi¢, Andrea Raiji¢, mag. ing. aedif, doc. dr. sc. Ivan
Lukacevi€: Numerical study of the behaviour of the bolted shear connection in cold-formed steel-concrete composite beams

doc. dr. sc. Ivan Lukadevi€, prof. dr. sc. Daniel Viorel Ungureanu: Numerical parametric study on corrugated web built-up
beams with pinned end supports
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3rd LWT-FLOOR Project Workshop

3™ LWT-FLOOR Project WORKSHOP was organised at the University of Zagreb, Faculty of Civil
Engineering, Zagreb, Croatia on 21" of December 2023.

The workshop presentations are available via the following links:

Ivan Lukagevié: Opening Session - presentation of the LWT-FLOOR project and overview of the
realised activities 3rd project year

Ivan Curkovié, Ivan Lukacéevi¢, Andrea Raji¢, Vlaho Zuvelek: Design and fabrication of steel and
composite girder specimens

Marko Bartolac, Ivan Lukacevi¢, lvan Curkovi¢, Andrea Raji¢, Vlaho Zuvelek: Preparation of
laboratory tests of large-scale specimens

Andrea Raji¢, Vlaho Zuvelek, lvan Lukacevi¢, lvan Curkovié, Janko Koic¢ak, Marko Bartolac: 3D

scanning and preparation of the steel and composite girders for measurement with the GOM ARAMIS
system

Andrea Rajié, Ivan Lukacevi¢, Ivan Curkovi¢, Marko Bartolac, Vlaho Zuvelek: Implementation and
analysis of the steel and composite girders laboratory tests

Marko Bartolae, Ivan Lukadevi¢, lvan Curkovi¢, Andrea Raji¢, Vlaho Zuvelek: Laboratory Tests of
Lightweight Composite Floor System LWT-FLOOR

Andrea Rajié, Ivan Lukacevic, Ivan Curkovi¢, Vlaho Zuvelek: Performance evaluation of cold-formed
steel spot weld connections

Viaho Zuvelek, Ivan Curkovi¢, Ivan Lukaéevié¢, Andrea Raji¢: Finite Element Analyses of
Demountable Shear Connection in Cold-Formed Steel-Concrete Composite Beam Based on
Experimental Data

Ivan Lukaéevié, Andrea Raji¢, Daniel Viorel Ungureanu, Raluca Buzatu: A comparative life-cycle
assessment of structural composite steel-concrete floor systems — A case study
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4™ LWT-FLOOR Project Workshop

4 L WT-FLOOR Project WORKSHOP was organised at the University of Zagreb, Faculty of Civil
Engineering, Zagreb, Croatia on 19" of December 2024.

The workshop presentations are available via the following links:

Ivan Lukacevié: Opening Session - presentation of the LWT-FLOOR project and overview of the
realised activities 4th project year

Ivan Lukaéevié, lvan Curkovié, Andrea Raji¢, Vlaho Zuvelek: Advancements in Lightweight Cold-
Formed Composite Steel-Concrete Floor Systems: Recent Findings from the LWT-FLOOR Project

Vlaho Zuvelek, lvan Curkovi¢, lvan Lukacevi¢, Andrea Raji¢: Analysis of Demountable Shear
Connections in Cold-formed Steel-Concrete Composite Beams: A Finite Element Approach Validated
With Experimental Data

Andrea Raji¢, Ivan Lukacéevi¢, lvan Curkovié, Vlaho Zuvelek: Influence of Shear Connection and End
Supports onto Self-vibrations of Cold-Formed Steel-Concrete Composite Floor

Andrea Raji¢, lvan Lukacevi¢, lvan Curkovi¢, Vlaho Zuvelek: Numerical parametric study of LWT-
FLOOR system: effect of various web openings

Ivan Curkovié, Davor Skeji¢, Janko Koséak, Ivan Lukacevié: Experimental Study on the Performance
of Steel and Composite Plate Shear Walls Under Cyclic Behaviour

Vlaho Zuvelek, Ivan Curkovié¢, lvan Lukaéevié, Andrea Rajié: Numerical Investigation of Double-Skin
Cold-Formed Steel Shear Wall Filled with Concrete

Emanuel Krupa-Jduri¢, lvan Lukaéevi¢: Nonlinear analysis of multi-storey steel building with
innovative shear wall bracing system

w University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
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 Inverter Spot-welding machine
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« Data Aquisition System
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8. Equipment
« 2PCs
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8. Equipment

* Force measuring sensors
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« Camera
ons €F5 1855,
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« 3D scanner
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« Test rig for Zwick&Roell servo hidraulic machine
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« Workstation Fujitsu CELSIUS R970B
| University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
Faculty of Civil Engineering Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 87

LWT-FLOOR Project
http://www.grad.unizg.hr/lwtfloor 5™ LWT-FLOOR Project Workshop, Zagreb, 18t-19t December 2025



http://www.grad.unizg.hr/lwtfloor

HrzZz

Croatian Science

LWT-FLOOR
Foundation

8. Equipment
PC Lenovo ThinkCentre Neo 50t G4, 12JB0023CR
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9. Software

« A
baqus Abaqus/CAE

2023

The Abaqus Software Is a product of Dassault Sysiemes Simulla Corp., Johnston. RI, USA.

Abaqus, 3DEXPERIENCE®, the Compass Icon, the 3DS iogo, CATIA, BICVIA, GECVIA,
SOLIDWORKS, 3DVIA, ENOVIA, EXALEAD, NETVISES, MEDIDATA, CENTRIC PLM, 3DEXCITE,
SIMULIA, DELMIA. and IFWE ars commercial iragemarks of reglsterad trademarks of Dassault
Systemes SE. a French “société européenne” (Versallles Commercial Reglster # 5 322 306 440),
of Its AMiEates In the United States analor otner countries. All other lragemarks are owned by
their respective owners. Use of any Dassault Systemes or Its AMiiates trademarks Is subject to
their express writtan approval.

Copyright ©2022 Dassault Systémes Simulla Corp.

For g . copyrights, and llcenses, see the Legal
Notices in the documentation and the Program Directory for this release

e StruRel

STRUSA 3 1

. OpenLCA oPenLcd
\\_pexus
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