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Introduction

Projekt LWT-FLOOR povezuje najnovije spoznaje u novoj,
brzoj i produktivnoj tehnologiji tofkastog zavarivanja i
inovativna rjeSenja sprezanja hladno oblikovanog celika i
betona predlazuéi novu metodu izgradnje kao
kombinaciju sastavljenih hladno oblikovanih ¢Eeliénih
elemenata i betonske ploce. Ovaj ekonomican i odrziv
sustav lagane medukatne konstrukcije nudi vhalne
pvednostl u smislu visokog stupnja pred, Iji

be ili ikliranja na kraju Zivotnog
vueka ukl]ucujuu analize Zivotnog ciklusa. Kalibrirani
icki modeli ljeni na eksperi Inii
ispitivanji i njeg
omogudit ce, uz pnmjenu probabilistickih metoda,
proc]enu L iklad za vece . Projekt
& o < e s

p upotrebe imogucih velikih
Glavni cilj projekta je usp i novu i ¢ku grupu
koja ce p iznanje i op za istrazivanje novog
sustava medukatne konstrukcije s fokusiranim

znanstvenim interesima u potrazi za konkurentnijim
nacionalnim i d dnim financiranjem. Kako bi se
istrazile i vrednovale komponente i sustav u cjelini,
planira se opseino eksperimemalno numeriéko i
probabilisticko i . U okviru istraz b

pozomost ée biti posveéena tockastim zavarima i
veze s énosé

ol d e .

p lianla 22 i

za buduce

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
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j nove ¢koj grupi i
istraZivackoj insti I]I, a pored toga obramt ée se i
dvije dlsertacue te objaviti znanstveni radovi u
najcitiranijim casopmma. Ovaj movatwm pro;ekt ko]l
osigurava cvrste veze izmed: i
mdustrue, povecat ¢e mobilnost i ojacati dugoroénu

dnju i du dva sektora. Probabilisticke analize i
procjene ponasanja predloZenog riesenja u Zivotnom
ciklusu medukatne konstrukcije bit ¢e od kljuénog
znacaja za pripremu prvog analitickog prijedloga za
izradu preporuka za proj ovog novog
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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10h40 - 11h00

11h00 - 11h20

11h20-11h40

11h40 - 12h00

12h00 - 13h00

13h00 - 13h20

13h20 - 13h40

13h40 -14h00

14h00 - 14h10

REGISTRACIJA // REGISTRATION
Ivan Lukacevié

o je radionice — p ija LWT-FLOOR projekta i pregled realiziranih aktivnosti u 4. godini projekta
Opening Session — presentation of the LWT-FLOOR project and overview of the realised activities 4th project
year

Ivan Lukagevié, lvan Curkovié, Andrea Raji¢, Vlaho Zuvelek
dak u istrazivanju laganih nih spregnutih sustava izvedenih od hladno oblikovanog celika i

betona Najnoviji rezultati LWT-FLOOR projekta

Advancements in Lightweight Cold-Formed Composite Steel-Concrete Floor Systems: Recent Findings from the

LWT-FLOOR Project

Vlaho Zuvelek, Ivan Curkovi¢, Ivan Lukagevi¢, Andrea Raji¢

Analize d veze kod sp nosaéai g hladno oblik

h o L PR " — : i foci

Analysis of Demountable Shear Connections in Cold-formed Steel-Concrete Composite Beams: A Finite

Element Approach Validated With Experimental Data

Andrea Raji¢, lvan Lukaéevic, Ivan Curkovi¢, Vlaho Zuvelek

Utjecaj posmiéne veze i lezajnih uvjeta na vlastite vibracije spreg ne

hladno oblikovanog celika i betona

Influence of Shear Connection and End Supports onto Self-vibrations of Cold-Formed Steel Concrete

Composite Floor

Andrea Raji¢, lvan Lukacevic, Ivan Curkovi¢, Vlaho Zuvelek

Numericka parametarska analiza sustava LWT-FLOOR: utjecaj razli¢itih oblika otvora u hrptu

Numerical parametric study of LWT-FLOOR system: effect of various web openings

STANKA // BREAK

tvan Curkovié, Davor Skejxc Janko Koscak Ivan Lukacewc

Eksperi Ino istrazivanje p p ih stijena sa spi isp pridj

opterecenja

Experimental Study on the Performance of Steel and Composite Plate Shear Walls Under Cyclic Behaviour

Vlaho Zuvelek, Ivan Curkovi¢, Ivan Lukagevi¢, Andrea Raji¢

istrazivanje dvostranih p cnih stijena i

celikom i

ije formirane od

ju ciklickog

denih hiadno oblik celikom sa spreg
ispunom

Numerical Investigation of Double-Skin Cold-Formed Steel Shear Wall Filled with Concrete

Emanuel Krupa-Jurié, lvan Lukagevi¢

Nelinearna analiza visekatne eliéne zgrade stabilizirane inovativnim posmiénim zidom

Nonlinear analysis of multi - storey steel building with innovative shear wall bracing system
ZATVARANJE RADIONICE // CLOSING OF WORKSHOP
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1. Introduction Hrzz
’ LWT-FLOOR Hrvatska z‘a klada
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 15t year

1st Project Period

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

D2. Project Kickoff Meeting: Electronic data exchange facilities will be organized for All
communication data sharing (O1 to 06) —
D3. Project webpage installation, profile of the project on the Academic Social Network Site and IL
visual identity of the project (O1 to 06) —

IL, PhD Student (D)
IL
Al
Al
D
D

D10. Design of specimens for testing and technical specification for fabrication (02, 03) - IL, D, MB, I€, IC
IL, D, M8, 1€, IC
IL, D, MB, 1€, IC
IL, D, M8, I€, IC

D14. Presentation of the project results one or two papers (ICMS'21) and one or two papers IL, b, 1€, 1C, IC
(IABSE 2021) (02) -

D15. Journal Paper SCOPUS WoS Q3, Q4 — state of the art paper (02, 03) — IL, D, MB, IC, IC
D16. 1st Workshop organised (O1 to 02) — All
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« D1. Defined project implementation management plan (O1 to
06)

= _— - Y
<ol = gn Hrzz T e
Sl ) ’ <] vedtel Ivam Lkatené
LS - "
GRADEVINGL PAGATET Hrvatska zaxdada g d .- Hrzz "_ Sveulitite  Zagredu, Gradevnks fakultet, Hnatiks
3 znanost i & [ Liworw grad eisg he :

Ookument. Plan apraviania projektom

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 ki 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

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

Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 4. Electronic data exchange facilities '-'- e

Kickoff research group meeting - 17.2.2021

ST

LWT-FLOOR Project —

Innovative lightweight cold-formed S\ Ay
steel-concrete composite floor system
Ivan Lukacevi¢
[ —— ]
T * OneDrive folder in LWT-FLOOR Project RG Team
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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)

2
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CF - Crostian Science Foundasion

¢ It ablatnon research B (npoew s abvadlé prejeis L a
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’“ oy i Recently posted vi ideos -'a
'm &
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* DA4. Presentation of project on the web site (O1

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.

LWT-FLOOR
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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 15t year - 0 hrzz
« D5. Literature delivered (O2 to O5)

SHEAR CONNECTIONS IN

COMPOSITE FLEXURAL MEMBERS OF
STEEL AND CONCRETE

1" EDITION

Technical Comanittee 11
Camposits Suctures

N° 138 2017

LA COAN O TN LA
N W e

- . -

.~ -
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* D6. PhD student employed; research group established (O1)

i Ected: 2021-11-25 4
202111, 25 Glted: 2021-11-25 & 08:48

i ' : , — = Author: Tvan Lukadevic
D .- 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!

——\ PhD student Vlaho Zuvelek become officially a member of the LWT-FLOOR
research group. Congratulations, Viaho Zuvelek!
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2. Realised activities 15t year

« D7. 15t Research group coordination meeting (O1 to O6)

Project title: Innovative lightweight cold-formed steel-concrete composite floor system
Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964
1%t research group meeting — 3.12.2021.

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

lvan Lukacevic

| 1 nrzz

LWT-FLOOR e
RISEARCH PROJECT 1
o< ’ ..- University of Zagreb/Faculty of Civil Engineering
3 http://www.grad.unizg.hr/Iwtfloor
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« D10. Design of specimens for testing and technical
specification for fabrication (02, O3)

P oveTaTe EBAE a8 81N KNI A et < et Sty

| G Lo TN B
it f.. — g Hrzz R
SADRZAJ

SADRZAJ m
1 OPCE INFORMACUE O PROJEKTU 1
OPCENITO 2
VLACNO I TLACNO ISPITIVANJE UZORAKA MATERDUALA K}
31 Opcento 4
32  Cebéni imowi 4
’ 33 Ammatun 6
IWT-FLOOR 34 Viya 6
— 35 Beton 6
4 VLACNO ISPITIVANJE TOCKASTIH ZAVARA 7
b) ISPITIVANJE UZORAKA POSMICNIH VEZA 10
PROJEKTIRANJE UZORAKA ZA ISPITIVANJE | 6 ISPIIIVANIE UZORARA CELI e NOSASA 16
TEHNICKE SPECIFIKACIJE ZA IZRADU LWT- 7 ISPITIVANJE UZORAKA SUSTAVA LWT-FLOOR 19

FLOOR

Zagreb, 2021
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Numerical Analysis of Lightweight Cold-
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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 pnmmn.m 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 i 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.

Jd-farmed built-up steel; spot weld: L <
finite element (FE) modelling

system; floor system;

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

Ak Y ch is still lacking, individual scientific projects are well
e aware of this problem and prov lde rele-\ ant solutions. An excellent example of this is
i the application of the P d steel rete solutions that significantly

with rgaed 50 peredictional claima in
sl

reduce material and ibute to the

d change of the present

iatiorm.
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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 composite 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 formwork 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

Bulkdings 2002, 12, 209, hitps: / /Sol.ory /10,3390, bullding 12000205
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To pravide 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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technology and innovatve coid-formed steet-concrete
COMPOLE SOKTIOM PrOPONNG & New CONMIUKtion method
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3. Realised activities 2"d 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
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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

202206, 13 Edited: 2022-06-21 at 11:06

Author: van Lukagevic

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 2nd 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

(h o 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)

conmrois M corimors M NS 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"d 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
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za znanost

« DA4. Training for one group member Abaqus/EXxplicit:
Advanced Topics (02 to O5)

= Dassault Systemes and
i INCEPTRA, LLC - USA

27 Inceptra.
by hePamerci PR 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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Hrvatska zaklada
za znanost

« D5. Training for one group member experimental deformation
analysis (02, O3)
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http://www.grad.unizg.hr/Iwtfloor

TRCpro d.o.0. Tel

Vretkova 2 Fax

4000 Kranj email
/ 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

Project title: Innovative lightweight cold-formed steel-concrete composite floor system
Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964
4t LWT-FLOOR Project Workshop

25


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

Bh Hrzz
LWT-FLOOR Hrvatska zaklada

RESEARCH PROJECT za znanost

« D6. Technical report with test results on materials- 160 (186)
tests, see Application form (O2) — finished

3. Realised activities 2"d year

f.
e S8, Hrzz s usig
elastitnosti. 25 valjaka. 15 valjska
Gegajes i elastiénost, 3 pakon toga .
uevivale povrgm Epiivaua drobee 24 Vijei
# = ] Ulkoapno ja ispitann 11 vijaka od feza 6 vijzka M12 te 3 vijaka M16. Rezultsti spitivanja vijaka
. W12 prikazani su na shici 7, 2 vijaka M16 na slici &
1 A
LWI-FLOOR
\\\\\\\\\\\ Slika 3. Rezultati ispitivanja betonskih valjaka na drobljenje

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

TEHNICKO IZVJESCE S REZULTATIMA
ISPITIVANJA NA UZORCIMA MATERIJALA

e
Slika 7. Remultat ispitivanjs vijaka M12

i {1
il

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 -I.' HIZZ

za znanost

« D7. Technical report with test results on spot welded
connections - 330 (558) tests, see Application form (O2)

L 5

LWI-FLOOR

sila [kN]

TEHNICKO IZVJESCE S REZULTATIMA
ISPITIVANJA ZAVARENIH SPOJEVA

0.0 2.0 4.0 6.0 8.0 10.0 12.0
Pomak [mm]

Zagreb, 2022.
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3. Realised activities 2" year -I.' HIZZ

za znanost

« D8. 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

> P !

15 UmeBOW 25 0105 26 vaacw e
I, !

[ - T > . S

& ¥ \ P ¢ e |

2 i \ i

o | | :

L [,
I | .

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
4t LWT-FLOOR Project Workshop


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

‘-'. HIrzZ

LWT-FLOOR Hrvatska zaklada

RESEARCH PRO) JECT za znanost

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

3. Realised activities 2"d 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.

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 29

http://www.grad.unizg.hr/lwtfloor 4t LWT-FLOOR Project Workshop



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

3. Realised activities 2"d year -I.' HIZZ

za znanost

« D10. Fabrication of full-scale steel specimens — 3 specimens,

see Application form (O3)
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3. Realised activities 2" year -I.' HIZZ

za znanost

« 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 2022) (02)

) Ghock fo upciae

) Ghock o upciates

The online collection
for conference papers
in civil engineering

The online collection
for conference papers

Zrnst & Sohn
in civil engineering - .

zrnst & Sohn

ce/papers ce/papers

INAL ARTICLE

Parametric Finite Element Analyses of Lightweight Cold-

.L-msl& Sohn
il
Numerical Investigation of Shear Connection in Cold-

formed Steel-concrete Composite Beam formed Steel-concrete Composite Floor Beams

. - zeviel . icl el 5 1
Ivan Curkovie!, lvan Lukazevie!, Visho Zuvelek!, Andrea Rzjic! Ivan Lukagevi¢ !, Ivan Curkovic !, Andrea Raji¢!, Viaho Zuvelek

Correspondence Abstract

Correspondence Abstract

At prof hean Lulsécvic, PhD, CF Compasite structural systems have many benefits. such 25 3 high degree of profabrication.

Basist prof| |ann:wm= PHCE Rescarches show that compasite systoms made by combining cold-formed stecl [CFS) clements. E"“""'::E’* ﬁmh reusability and long span capabdity. The main advantage of sich systcms fs manifcsted through
Universityof Zagr: and conorete can produce excellont propertics enmpared to traditional solutions. One of the A:r"li:uncvl;‘ ApnCoing the and cencrete. Additionally, allowing for

Facay of Civl »mu::gng solutian which cmplays CFS claments and cancete is Hhe subjcet of rescarch within the LWT- iy and reusatlity, the: system can ako resull in 2 muth smaller crbon footprint 31 the cnd of e
Fra Andefc Kadiez-Miofica 36 FLOOR preject. The LWT-FLOOR systom consists of built-up CFS beams with corrugated weh, Bl g These advantages are marticularly cmphasised with the implementation of cald-farmed stecl

10000 Zagrek, Craztia

l-

Emaikivancurkovic@grad unizg b

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

scctions. This paper prescnts an mnovative solution for 3 composite Aooe structure system
comsisting of built-up colcHarmed prafilcs and conorcte shabs made with profiled shects. The
infiucnce of the , type bcam clements, the
e e e e
srstemis analyscd T infhuence of

stacl beam clements and the dagres of shear connctian had the most significant impact on
systembch In contrast, the stoc beam height spot wekd
density had less infucnce on the analysed compaste systom behaviour. The obtaince results
praside the basis for implementing Iaboratory rescasdh on the proposed systom.

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 , g -
M

Overthe ears, topics regarding| impact

of the built environment have become widely investigated These Onmemhahaﬁcomq:wdwmmnshmmmthepaﬂ

topics address thy the constr ; which Their primary

can, inpart. beact energy andraw z welded |-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 Theﬁrs(wuedsheammeclmn is compieted

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

headed 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

Keywords

o

Spoat welding, Paramctric FE analyses

1 Introduction

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

The implementation of coid-formed steel sections, which have high
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
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 D13. 2nd Workshop organised (O1 to O2)

>

INT-FLOOR

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

LWT-FLOOR
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mwmmw-wwmmﬂ
ooy DWT-HLOOA fofoct 0] IR J000-0- 3964
% T NOGH Prfact Workwad

Openi ion - pr of the LWT
FI:OOR project and overview of the realised
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4. Realised activities 39 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

Faculty of Civil Engineering . . .
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« D1. Presentation of project on the web site (O1 to O6)

g applied sciences

At by Y

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...

Saznaj vise

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!

Rajic, A.; Lukacevic, |.; Skejic, D.; Curkovic, |. Numerical
Study on the Bending Resistance of Lightweight Built
Up Steel-Concrete Composite Beams . Appl. Sci.

2023, 13, 7397. https://doi.org/10.3390/app13137397

Saznaj vise

Testing of LWT-FLOOR steel girders

The LWT-FLOOR steel girders were tested.

Saznaj vise

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

Saznaj vige

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)

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

Chaancl Sections in Bending

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

r 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 .

Saznsjviie 122202

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

Sarnagjvide 2012023

Testing of LWT-FLOOR composite
girders

The LWT-FLOOR composite girders were tested.

Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964
http://www.grad.unizg.hr/lwtfloor 4t [ WT-FLOOR Project WOFkShOp

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 Lukacevi¢ and Ivan Curkovié 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...
Saznaj vise 06302023
m University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
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* 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
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Sth research group meeting —7.12.2023.

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

lvan Lukadevié¢
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G f.r University of Zagreb/Faculty of Civil Engineering
e http://www.grad.unize.hr/lwtfloor
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4. Realised activities 39 year

LWI-FLOOR

RESEARCH PROJECT

‘-'. HIrzZ

Hrvatska zaklada
za znanost

« 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
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4. Realised activities 39 year ! Hrzz

za znanost

» 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
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4. Realised activities 39 year -I.- HIZZ

RESEARCH PRO) JECT za znanost

« D5. 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

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

LWT-FLOOR Project .
http://www.grad.unizg.hr/lwtfloor 4t LWT-FLOOR P roject Workshop
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4. Realised activities 39 year ! Hrzz

RESEARCH PROJECT za znanost

« D6. Technical report with interpretation of results for full-scale
steel and composite floor system specimens

’ Vodites: i iaimi
n s P y—

LWT-FLIOR .- L Hrzz HE | f.- i hitps:/ Furanw =rad unizg hr/hwtfioor
= k - DasLment: TenniSks inveiie ~ Esisi | soregun wzorc -

i .

o g o Hrzz
. GRADEVINGES FANIATET 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
IWI-H(N)R se ploéa podjednako progibala s obje strane nosaéa (136,15 mm te 137,21 mm).

TEHNICKO IZVJESCE S INTERPRETACIJOM i - F= /
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 .
LWT-FLOOR Project Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 41

http://www.grad.unizg.hr/lwtfloor 4t LWT-FLOOR P roject Wo rksho P



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

‘-'. HIrzZ

4. Realised activities 39 year

RESEARCH PROJECT za znanost

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

of shear connection (O2)

g f = . -.- HIrZZ
i GRADEVINSK! FAKULTET 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 4t LWT-FLOOR Project Workshop
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4. Realised activities 34 year " HIZZ

RESEARCH PROJECT

D8. 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)

— o “!
[———— i i
: )_};‘/;’.._:-
W

wem 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

LWT-FLOOR Project .
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4. Realised activities 39 year

« 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
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4. Realised activities 39 year ! Hrzz

RESEARCH PROJECT

« D8. Presentation of one or two papers (ICAEM 2023) and
one or two papers (EUROSTEEL 2023) (02, O3)

« 20th International Symposium of MASE - Resilient
Structures

PR W University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
- il Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 45
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4. Realised activities 34 year . " HIZZ

RESEARCH PROJECT

« D8. 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)

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

ot Faculty of Civil Engineering . C . . R 0.

i LWT-FLOOR Projoct Acronym: LWT FLOO.R Project ID: UIP-2020-02-2964 46
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LWT-FLOOR Hrvatska zaklada

RESEARCH PROJECT za znanost

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

4. Realised activities 39 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; Ivan Curkovié

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

Avalable caline at soww Crialeloursal 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 Steel Structvres. Remanian Acadewy, Timisoara Bramch, 100221 Tomizocra, Mikat Vitears 24, Rewawia

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

RESEARCH PROJECT za znanost

4. Realised activities 39 year

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

_ s

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

INT-FL00R

o

r = e i

FACUITY OF CIVL ENGINEERING

resotxo
”l] . Tanen
e

1lviIClOoMm

i
- E
w1-te0n E‘

PROGRAM // PROGRAMME

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

HrZZ

Hrvatska zaklada
za znanost

5. Realised activities 4" 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 4" year

LWI-FLOOR

RESEARCH PROJECT

« 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...

Saznaj vise

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

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

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

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

HrZZ

Hrvatska zaklada
za znanost
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5. Realised activities 4" year

LWT-FLOOR Hrvatska zaklada
« D1. Presentation of project on the web site (O1 to O6)

LWT-FLOOR 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.

HaZZ project

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
4th LWT-FLOOR Project Workshop IABSE » 4 , Rica

The 4th LWT-FLOOR Project Workshop will be 3 \ |ABSE
organised at the University of Zagreb, Faculty of Civil y

Engineering, Zagreb, Croatia, on 18 th of December
2024, Small Council chamber, Kranjceviceva 2. A

LWT-FLOOR research group presented two papers at
|ABSE Congress 2024, San Jose, Costa Rica: 1.
Advancements in Lightweight Cold-Formed Composite

E;a::_ S e N . R Steel-Concrete Floor Systems: Recent Findings from
= G :\Zr:::;pHﬂEfE' with the prefiminary pregramms is the LWT-FLOOR Project {Ivan Lukacevic, Ivan Curkovic,
m ’ Andrea Rajic, Viaho Zuvelek) presented by associate...
..l,_ufz -.l.n_fzz g Auviil Saznaj vise CHEE 2024 . o -
== aznaj vise C8N.2024
P
m University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
Faculty of Civil Engineering . _ : . L 09
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Bh Hrzz
LWT-FLOOR Hrvatska zaklada

RESEARCH PROJECT za znanost

« 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 4" 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

Faculty of Civil Engineering . . .
.- LWT-FLOOR Project Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 52

http://www.grad.unizg.hr/lwtfloor 4t LWT-FLOOR Project Workshop



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

5. Realised activities 4" year

LWI-FLOOR
RESEARCH PROJECT

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

« DA4. Report with results of numerical and probabilistic studies
of specimens with larger spans (O4)

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

e we are working on reports...

Faculty of Civil Engineering . q .
LWT-FLOOR Project Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964 53
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5. Realised activities 4" year

* DG6. 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

/ \r rsity of Zagreb

F Ity of Civil Engine . a q . L _09-

x I- LWT-FLOOR Project Acronym: LWT FLOO.R Project ID: UIP-2020-02-2964
http://www.grad.unizg.hr/lwtfloo 4th LWT-FLOOR Project Workshop
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5. Realised activities 4th year ! Hrzz

RESEARCH PROJECT

« D6. Presentation of one or two papers (IABSE 2024) and one
or two papers (ICSAS) 2024) (0O4)

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

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-FLOOR Project ID: UIP-2020-02-2964 55
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5. Realised activities 4th year o g, Hrzz

« D6. Presentation of one or two papers (IABSE 2024) and one
or two papers (ICSAS) 2024) (0O4)

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

e

e University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
ot Faculty of Civil Engineering . C . . R _0)-

G x BTy, Acronym: LWT FLOO.R Project ID: UIP-2020-02-2964 56
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« D6. Presentation of one or two papers (IABSE 2024) and one
or two papers (ICSAS) 2024) (0O4)

 IABSE Congress 2024, San Jose, Costa Rica

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

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

S x BTy, Acronym: LWT FLOO.R Project ID: UIP-2020-02-2964 57
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5. Realised activities 4" year

LWI-FLOOR

RESEARCH PROJECT

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

l-

s University of Zagreb

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

Faculty of Civil Engineering

WG R B Acronym: LWT-FLOOR Project ID: UIP-2020-02-2964
- roject .
http://www.grad.unizg.hr/lwtfloor 4% L[WT-FLOOR Project Workshop
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5. Realised activities 4" year
« D8. 4th Workshop organised (O1 to O4, O6)

>

IWT-FLOOR

Partnerske organizacie: // Partners organisatons:
SVEUCILISTE U ZAGREBY
‘GRADEVINSKI FAKULTET

UNIVERSITY OF ZAGRE
FACULTY OF CVIL ENGINEERING

. TEHNIZKO VELEUSILETE U
RES UNIVERSITY
OF APPLIED SCIENCES

ettt

Financiranie: /[ Funding

Hrzz

Hrvatska zaklada
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Croatian Science
Foundation

itos:/fuswn grad iz e/

[ University of Zagreb

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

e |

4. Radionica LWT-FLOOR
4t Workshop LWT- FLOOR
e
‘Sveuiliste u Zagrebu // University of Zagreb
Gradevia ettt Py of o Engresing
Koo 2 1 canjmicoa
Zgre, 9. prosine 2024 T, 19 Dcamber 2024
f———

Hrzz Hrzz

ez o
Organizator // Organizer Potpora // Support

SonbR P

N ABSE

h

Projekt LWT-FLOOR povezuie najnovije spoznaje u novoj,
brzoj i produldivnoj tehnologiji totkastog zavarivanja |
inovativna uesuua spvmnu hiadno oblikovanog celika i
kao

sustav lagane medukatne konstrukcile nudi vitalne
prednosti u smislu visokog stupnja_ predgotovljenosti,

planira_se opseino _eksperimentalno,

probabilistiéko istrazivanje. U okviru istraivay

pozomost (e biti posvecena tofkastim zavar

inovativnim vrstama posmitne veze s moguénos
j potencijalom za buduce

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 propasing a new construction method
2s a combination of built-up cold-formed steel members
and castin-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 wil possess
knowledge and equipment for research on new composite:
floor system with focused scientific interests in & 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 o re-use or

s o grad unize b lwifioor

ponovne uporabe ili recikliranja na kraju Zivotnog
vijeka ukljucujuci analize Zivotnog ciklusa. Kalibrirani
numericki modeli temeljeni na eksperimentalnim
ispitivanjima sustava i njegovih komponena
omogucit ¢e, uz primjenu pmbahlh;\itkm metoda,
inosti sustava za vece raspone. Projekt

anlet nove. vieitie  Istraiiadia] gru |
israivathol nstiucl, @ pord toga abrarit e se |

najcitiran |vm <asopisima. Ovaj inovativni projekt, koji

veze izmedu akademske zajednice |

e, povecat ce mobilnost i ojacati dugoroénu

suradmu amedu dua sektora, Probablsticke anale |

e ponasanja prediozenog riesenja u Zivotnom

Gy medukatne Konstrukcle bit ée od. Kiuénog

mataja za pripremu prvog analitickog prijedioga za

izradu preporuka za projektirane ovog novog sustava
uokviru 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
probabllistic methods, evaluation of the system suitability
for larger spans. The project wil bring out new skils 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
sclentific community and industry, will increase the
mobility as well as strengthen longterm  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.

LWI-FLOOR

RESEARCH PROJECT

PROGRAM // PROGRAM

HrZz
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ME

>

LWI-FL00}

sk Pt

Mala vijeénica, Kranjéevi¢eva 2//Small Council chamber, Kranjceviceva 2

10h00-10h10  REGISTRACUA // REGISTRATION
10h10-10h40  Ivan Lukatevié

Otvaranje radionit il jekta i pregled
the LWT-FLOOR d overview of the realised ath project

year

101401100  Ivan Lukaevié, van Curkovié, Andrea Rajié, Viaho Zuvelek
Napredaku
betona: Najnoviji rezultati LWT-FLOOR projekta
‘Advancements in Lightweight Cold-Formed Ct oncrete from the
LWT-FLOOR Project

11h00-11h20  Viaho Zuvelek, van Curkovié, van Lukagevié, Andrea Rajié
Analysis i oncrete C : A Finite
Element Approach Validated With Experimental Data

11h20-11h40  Andrea Raji¢, lvan Lukacevi, Ivan Curkovié, Viaho Zuvelek
Hiadno cblianag Eakka betons
Influence of Shear d Jfevib of Cold-Formed Steel Concrete
Composite Floor

11h40-12h00  Andrea Rajié, Ivan Lukatevic, Ivan Curkovic, Viaho Zuvelek

LWT-FLOOR
12h00 - 13h00
13h00-13h20

STANKA // BREAK
van Curkovié, Davor Skejié, Janko Kotéak, Ivan LukaZevié

web openings

opterecenja
the Steel and C Walls Under
13h20-13h40  Viaho Zuelek, Ivan Curkovié, Ivan LukaZevié, Andrea Rajic
ispunom

Double-skin Cc

13h40-1ah00

Emanuel Krupa-Juri,

Shear Wall Filled with Concrete

Nonlinear analysis of multi - storey steel building with innovative shear wall bracing system

14h00-14h10  ZATVARANJE RADIONICE // CLOSING OF WORKSHOP

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

« D9. Projects for national funding prepared (O6)

University of Zagreb
Faculty of Civil Engineering
LWT-FLOOR Project

Financira
Europska unija
NextGenerationEU

Razvoj karijera mladih istrazivaéa - izobrazba novih doktora znanosti
(DOK-2023-10)
Obrazac A" - Prijedlog mentora
Rok za prijavu: 31.10.2023.

LWI-FLOOR

RESEARCH PROJECT

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.

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

Naslovna stranica:

Organizacija-prijavitelj

Sveutiliste u Zagrebu, Gradevinski fakultet

Celnik Organizacije-prijavitelja

Prof_dr. sc. Domagoj Damjanovic

Ime i prezime kandidata za mentora

Ivan Lukacevit

Znanstveno podruéje kandidata za mentora

Tehnitke znanosti

Znanstveno polje kandidata za mentora

Gradevinarstvo

Naziv doktorskog studija koji ¢e asistent
upisati i ustanova na kojoj se provodi

Poslijediplomski sveutilidni studij Doktorski studij, smjer
InZenjerske konstrukcije, SveutiliSte u Zagrebu,
Gradevinski fakultet

Naziv znanstvenog projekta? u koji je
ukljuéen mentor i u okviru kojeg e asistent
provoditi istraZivanje

Inovativna lagana medukatna konstrukcija — spregnuti
sustav hladno oblikovani £elik i beton — LWT-FLOOR,
UIP-2020-02-2964

Organizacija/e na kojoj se projekt provodi

Sveutiliste 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)

Voditelj

Datum potetka i zavr3etka projekta

11.01.2021-10.01.2026.

i-._
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5. Realised activities 4" year

« D9. Projects for national funding prepared (O6)

ZNANSTVENO-TEHNOLOSKA SURADNJA SA SRBIJOM

1. NAZIV PROJEKTA

NAZIV PROJEKTA NA
HRVATSKOME JETTHU

Ruszvoj demorntatrih spregmusih medukatnih konstrukcje keo doprinos ze3t Svetne
sradine

NAZIV PROJEKTA HA
ENGLESKOME JEZTKU

Development. of demountable composite floor sructures to contribute o environmental
protection

INANSTVENO PODRUCIE —

Tehnicke znanost-Gradavinarstvo-Nosive konstrukdie

POLUIE - GRANA
VRSTA ISTRAZIVANIA [ TEMELMO [ PRIMDENIENC [ RAZVONGD
TRAJMANIE PROJEKTA 01.05.2024. do 30.04.2025.

1. a. — AKTIVAN PROJEKT (koji osigurava temeljno financiranje) - navesti naziv i datum zavrietka projekta

Hrvatska zaklada za manost
. e

a)

Eu'ocs‘ﬁ st'ut;f"u i investiciiski fondowi, proarami BU-a

2 ]
I:j suradnik uz suglasnost voditlia

Inovativna lagana medukatna konstrukciia — spregruti sustay
hladno oblikovani &elik i beton, LWT-FLOOR, UIP-2020-02-2964,

b) surednik uz suglasnost voditel; 10,01.2026.

Sredstva matitne ustanove
. -
B

b) surednik uz suglasnost voditel;

2. HRVATSKI VODITEL] PROJEKTA

ME Tvan
PREZIME Lukadevic
AKADEMSKI STUPAMD Doktor znanosti

ZNANSTVENC ILT ZNANSTVEND-
NASTAVNO RADMNO MIESTO

Izvaneadni peofesor

USTANCVA Sveudiliste u Zagrebu, Gradevinski fakuftet

ADRESA Fra Andrije Kadida-Miogica 26 (privremena adresa Kranjteviceva 2)
TEL/E-MALL +385 1 4690 874 [ ivan.lukacevic@grad.unizg.hr

OB USTANOVE 62924153420

IEAN USTANCVE HR0223600001101215412

3. SRPSKI VODITEL] PROJEKTA

T™E Milan
PREZIME Spremic
AKADEMSKL STUPAND Doktor znanosti

ZNANSTVENC ILT ZNANSTVEND-
MNASTAVNO RADNC MIESTO

Tzvaneadni peofesor

LISTANOVA Sweudiliste u Beogradu, Gradevinshki fakultet
ADRESA Bulevar kralja Aleksandra 73, Beograd
TEL/E-MAIL +381 63 865 4910 | spremic@imk.grf bg.ac.rs
MINISTARSTVO ZNANOSTI T OBRAZOVANIA 16

University of Zagreb

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

1. Lukaéevié, lvan; Ungureanu, Viorel; Val&i¢, Andelo; Curkovié, Ivan: Numerical 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/cepa.1320 (medunarodna recenzija, ¢lanak, znanstveni)

2. Lukaéevié, Ivan; Curkovi¢, lvan; Raji¢, Andrea; Cudina, Ivan: Innovative Lightweight Cold-Formed Steel-
Concrete Composite Floor System - LWT-FLOOR project /f IOP conference series. Materials science and
engineering, 1203 (2021), 1-10 doi:10.1088/1757-899X/1203/3/032078 (medunarodna recenzija, lanak,
zZnanstveni)

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

209; /doi.org/10.3390/buildings12020209 (medunarodna recenzija, ¢lanak, znanstveni)

4. Lukaéevi¢, lvan; Curkovié, Ivan; Raji¢, 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, ¢lanak, znanstveni)

5. Curkovié, lvan; Lukaéevig¢, Ivan; Zuvelek, Vlaho; Raji¢, 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, ¢lanak, znanstveni)

6. Raji¢, A.; Lukaéevig, |.; Skeji¢, D.; Curkovié, I. 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. Rajié, A.; Lukaéevié, I.; Curkovié, |.; Zuvelek, V. Performance evaluation of cold-formed steel spot weld
connections /f ce/papers, 6/2023 (2023), 3-4; 1959-1964. doi: 10.1002/cepa.2627

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

9. Raji¢, A.; Lukadevic, |.; Skeji¢, 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.; Curkovié, |.; Skeji¢, D.; Lukaéevié, |. Parametric Finite Element Analyses of Demountable Shear
Connection in Cold-Formed Steel-Concrete Composite Beams // Buildings 2024, 14(2), 324.
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6. Publications

Conference Papers:

1. Raji¢, Andrea; Lukacevic, Ivan: Behaviour of lightweight built up cold-formed steel concrete composite
beam in bending f 10th International Conference on Business, Technology and Innovation 2027 -
Conference Book of Abstract / Hajrizi, Edmond [ur.). Pristina: UBT — Higher Education Institution, 2021. str. -
{predavanje, medunarodna recenzija, cjeloviti rad (in extenso), znanstveni)

2. Lukadevié, Ivan; Curkovic, lvan: Raji¢, Andrea: Cudina, Ivan: Mumerical analysis of lightweight cold-formed
steel- concrete composite floor system // 3rd International Conferance on Lightweight Materials &
Engineering Structures LIMAS — 2021 Proceedings f Das, Purnendu (ur.). Glasgow: ASRANet Ltd, 2021. str.
20-28 (predavanje, medunarodna recenzija, cjeloviti rad (in extenso), znanstveni)

3. Zuvelek Viaho; Curkovic Ilvan: Numeriéko modeliranje posmiéne veze izmedu celika i betona kod
spregnutih nosaca izvedenih od hladno oblikevanih profila /' 8. 5impozij doktorskog studija gradevinarsiva
Zbornik radova (Proceadings of the 8th Symposium on Doctoral Studies in Ciwl Enginearing) | Stirmer, Nina
fur.). Zagreb, 2022, str. 97-10 doi:10.5582/CO/PhDSym. 2022 .08 (ostalo, domaca recenzija, cjeloviti rad (in
extenso), znanstveni)

4. Andrea Rajic, Ivan Lukadevic: Analiza otpornosti na savijanje LWT-FLOOR sustava /f Osmi simpozij
doktorskog studija gradevinarstva, Zagreb, Republika Hrvatska, 2022 str. 57-71
doi:10.5592/CO/PhDSym. 2022 (predavanje, domaca recenzija, cjeloviti rad {in extensol, znanstveni)

5. Rajic, Andrea ; Lukacevic, Ilvan Numericka analiza spregnutog sustava hladno oblikovani éelik-beton s
demontaZnim posmiénim spojem ff Zbornik radova devetoq skupa istrazivaca iz podrucja gradevinarstva i
srodnih tehnickih znanosti [ Krstic, Hrvoje ; Anic, Filip ; Jeleg, Mario (ur.). Osijek: Gradevinski i arhitektonski
fakultet Sveudilista Josipa Jurja Strossmayera u Osijeku, 2022, str. 125-130

6. Zuvelek, Viaho ; Curkovic, van Numeriéko modeliranje ponasanja demontazne posmiéne veze spregnutih
nosaca izvedenih od hladno oblikovanog Eelika i betona // Zbornik radova devetog skupa istrazivata iz
podrucja gradevinarstva i srodnih tehnickih znanosti /| Krstic, Hrvoje ; Anic, Filip ; Jeleg, Mario (ur.). Osijek:
Gradevinski i arhitektonski fakultet Sveucilista Josipa Jurja Strossmayera v Osijeku, 2022, str. 107-116

7. Zuvelek, Viaho; Curkovic, lvan; Lukadevic, Ivan; Rajic, Andrea: Mumerical study of the behavior of the
bolted shear connection in cold-formed steel-concrete composite beam /f Cold-Formed Steel Research
Consortium Colioguium 2022 (CFSRC Colloguium 2022), Baltimore, United States, 2022, 10102, 12
{predavanje, medunarodna recenzija, cjeloviti rad (in extenso), znanstveni)

8. Raji¢, Andrea; Lukacevic, lvan; Curkovié, Ivan: Zuvelek, Vlaho: Numerical study of cold-formed steel-
concrete composite floor system with demountable shear connectors /¥ Cold-Formed Steel Research
Consortium Colioguium 2022 (CFSRC Colloguium 2022), Baltimore, United States, 2022, 10103, 10
{predavanje, medunarodna recenzija, cjeloviti rad (in extenso), znanstveni)

m University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
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14.
15.

18.

17.

18.
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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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6. Publications »

RESEARCH PROJECT

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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6. Publications

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

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

LWI-FLOOR

RESEARCH PROJECT

HrZZ

Hrvatska zaklada
za znanost

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 211" of December 2023.

The workshop presentations are available via the following links:

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

Ivan Curkovié, Ivan Lukacevi¢, 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, Ivan Lukacevi¢, lvan Curkovié, Janko Keécak, Marke 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, lvan Lukacevié, lvan Curkovié, Andrea Raji¢, Vlaho Zuvelek: Laboratory Tests of
Lightweight Composite Floor System LWT-FLOCR

Andrea Raji¢, Ivan Lukacevi¢, lvan Curkovi¢, Viaho Zuvelek: Performance evaluation of cold-formed
steel spot weld connections

Vlaho Zuvelek, Ivan Curkovié, Ivan Lukacevi¢, Andrea Rajié: 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

w University of Zagreb Project title: Innovative lightweight cold-formed steel-concrete composite floor system
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« Data Aquisition System
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« Force measuring Sensors
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* Abaqus Abaqus/CAE

2023

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

Abaqus, 3DEXPERIENCE®, the Compass Icon, the 3DS logo, CATIA, BICVIA, GECVIA,
SOLIDWORKS, 3DVIA, ENOVIA, EXALEAD, NETVISES, MEDIDATA, CENTRIC PLM, 3DEXCITE,
SIMULIA, DELMIA. and IFWE ars commercial or reglstered of Dassault
Systemes SE, a French “société européenne” (Versallles Commercial Reglster # 5 322 306 440),
of Its AfMiEates In the United States analor otner counries. All oiher tragemarks are owned by
their respective owners. Use of any Dassault Sy of Its AMilates & %5 |5 subject to
their express written approval.

Copyright ©2022 Dassault Sysiémes Simulla Corp.

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

e StruRel

STRUSA 3 1
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