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FOREWORD

It my great pleasure to write this Preface to the Proceedings
of the 17th International Scientific Conference on
Contemporary Theory and Practice in Construction
(STEPGRAD). The conference was held on June 4-5 at the
Faculty of Architecture, Civil Engineering and Geodesy,
University of Banja Luka.

Today, the field of Architecture, Civil Engineering and Geodesy
are facing unprecedented challenges and opportunities. A
dual digital and green transformation driven by climate
changes and UN Sustainable Development Goals, and rapid
technological breakthroughs fundamentally reshaping the
way we design, build and manage our built environment. In
this context, scientific research and international
collaboration are essential for developing innovative solutions
and advancing sustainable practices that will shape the
future of the built environment.

As in previous years, the conference STEPGRAD XVII acts as a
platforme for researchers, academics, and professionals to
learn lafest advancements, exchanging ideas, leverage
nefwork opportunireis and discuss achievements and future
needs.

This year, more than 120 papers were submitted. Following a
double-blind peer-review, 105 papers representing authors
from 13 different countries were accepted and categorized.
Every papers was evaluated based on their originality,
relevance, scientific confribute, innovation and applicability to
the broad field of construction.

We were honored fo host three keynote speakers: Dr. Lijiljana
Cavi¢ from the Lisabon School of Architecture, University of
Lisbon, Portugal, Dr. Zoran RakiCevi¢ from the Institute of
Earthquake Engineering and Engineering Seismology, North
Macedonia, Dr. Vasil Yordanov from the Politecnico di Milano,
Italy. In addition, conference feafured fwo invited speakers:
Dr. Jovana Topali¢ (Faculty of Technical Sciences, University
of Novi Sad, Serbia) and Dr. Nenad Jacimovic (Faculty of Civil
Engineering, University of Belgrade, Serbia).

I'm confident that Proceedings will serve as a valuable
resource for researches, fostering further research and
exchange of knowledge.

Finally, I would like to express my sincere gratitude to all
authors and reviewers for their valuable contribution. Special
thanks are also extended to our sponsors, as well as to the
members of the Organizing Committee and the Working
Team, whose dedication and effort made this conference
possible.

Gordana Jakovljevi¢, Edifor

MPEArOBOP

13y3eTHO MV je 3a40BOSbCTBO HanucaTy 0Baj Mpearosop 3a
360pHUK pagoBa 17. MefhyHapoaHe Hay4yHe KOHpepeHLyje
CaBpemeHa Teopuja 1 npakca y rpagutesbetay (CTENTPAL).
KoHdepeHuuja je ogpxXaHa 4. 1 b. jyHa Ha ApXUTEKTOHCKO-
rpaheBUHCKO-reofeTckoM dbakynTeTy YH1Bep3uTeTa y
Bar0j Jyun. [laHac ce 061acTvi apxuTekType,
rpaheBMHapPCTBA M reoesunje cyoyaBajy ca BeSIMKUM
13a30BUMa, anu 1 MoryhHoCcTUMA, AWrvTanHa v 3eseHa
TpaHchopmaLmja, BoheHa KnMmaTcke NpomMjeHama,
LirbeBMMa 0APXXMBOT pasBoja YjeontbeHrx Haumja 1 6p3anm
TEXHOMOLLKMM Pa3BojeM, MUjerba HauMH Ha Koju
NpojeKTyjeMo, rpaamMmo v ynpassbamo rpafeHom
CPeLMHOM. Y TOM KOHTEKCTY, Hay4YHa UCTPaXmBarba 1
MehyHapoaHa capantrba Cy 0/ K/by4HOr 3Ha4aja 3a pa3Boj
MHOBATUBHUX pjeLletba Koja he obnmkoBatu byaoyhHocT
rpaguTesbeTBa. Kao M NpeTxodHvx rogmHa, KoHdepeHuyja
CTENTPAL XVII cnyxu Kao nnatdopma UCTpaxKmBaya,
HacTaBHMKa M CTPYYHbaKa 3a yHanpehehe 3HaHa, pasMjeHy
naeja, NOBE3MBakbe M OMCKYTOBaHE 0 pesyTaTnma u
6yoyhmum notpebama. OBe rogvHe NpujaB/beHO je BULLIE 0Of
120 papgoBa. HakoH npoueca ABOCTPYKe aHOHUMHe
peLieHsuje, npuxeaheHo je 1 kateropmncaHo 105 aytopa 13
13 pasnnunTMX 3eMasba. CBakM paf je ouyjerseH Ha 0OCHOBY
OPWMMHAMTHOCTY, aKTYe/THOCTY, Hay4HOT AOMPUHOCA,
MHOBATMBHOCTM 1 MPUMjeHMBOCTH y 0B1acTu
rpaguTesbcTBa. MIMann cMo YacT Aa yrocTMmo Tpu
naeHapHa npegasaya; fou. Ap Jbubana Yaewh ca
ApxuTekToHcKor ¢akynTeTa YHMBepsuTteTa y JincaboHy
(Moptyran), npo¢. ap 3opaH Paknyesmh ca U3NC
nHcTuTyTa (CjeBepHoj MakedoHwju), 1 gou. op Bacun
JopnaHoB ca MonutexHuke y Munany. Mopep Tora, Ha
KOHdEpPEeHLMjM Cy y4ecTBOBaM 1 ABa NpeaaBaya rno
nosmBy: ap JoBaHa Tonanunh ca dakynTeTa TEXHUYKNX
Hayka YHuBepauTeTa y HoBom Cagy (Cpbuja) u npod. ap
Henap Jahumosumh ca MpaheBuHcKor GakynTeTa
YHuBep3awuTeTa y beorpagy (Cpbuja). YBjepeHa cam aa he
0Baj 360pHMK pafoBa NOCAYXMTY Kao BpujedaH pecypc
Hay4HOj 3ajeaHMLM, NOACTMYYRM farba MCTpaXKMBarba 1
pasmjeHy 3Harba. Ha Kpajy, erbena bux ga nspasmm
MCKPeHy 3aXBasTHOCT CBMM ayTOPMMA W peLieH3eHTMMA Ha
FVIXOBOM [parouyjeHoM gonpuHocy. NocebHy 3axsanHoCT
ynyhyjem HallvMm CrMoH30pKMa, Kao 1 YiaHoBMMA
OpraHu3aumoHor ogbopa v pagHor Tuma, 36or yuje
nocBeheHOCTW Cy CTBOPEHM YC/I0BM 32 YCMjeLlHy
peanusauujy KoHdepHeumje.

ropgaHa JakosrbeBwh, ypeaHuK
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Vesna Stojakovi¢, University of Novi Sad

Ljubisa Preradovi¢, University of Banja Luka

Gordana Broceta, University of Banja Luka

Miroslav Marjanovi¢, University of Belgrade

Andelko Cumbo, University of Banja Luka

Maija llic, University of Banja Luka

Ana Nikezi¢, University of Belgrade

NebojSa Antasevic, University of Belgrade

Diana Stupar, University of Banja Luka

Maja Mili¢ Aleksi¢, University of Banja Luka

ElSa Turkusi¢ Juri€, University of Sarajevo

Filip Nikefi¢, Nicolas Fehlmann Ingénieurs Conseils Lausanne
Milo$ Jockovi€, University of Belgrade

Daniel Velinov, Ss. Cyril and Methodius University in Skopje
Arslan Hojat Ansari, Payame Noor University

Mehmed Batilovi¢, University of Novi Sad

Zeliko Bugarinovi¢, University of Novi Sad

Eranda Gunathilaka, Sabaragamuwa University of Sri Lanka
Slobodan Supi¢, University of Novi Sad

Vlatko SeSov, IZIIS institute, Skoplje

Mirjana Male$ev, University of Novi Sad

Slavica Gaiji¢, University of Banja Luka

Milena Grbi¢, University of Novi Sad

Damijan Iveti¢, University of Belgrade

Luka Lazarevi¢, University of Belgrade

Tijana Vuijici¢, University of Banja Luka

SasSa Cvoro, University of Banja Luka

Malina Cvoro, University of Banja Luka

Miro Hegodi€, University of Zagreb

Tina Dasic, University of Belgrade

Rok Ercegovi¢, IRMA institute, Ljubljana

Jovan Br. Papic¢, Ss. Cyril and Methodius University in Skopje
Kristina Milkova, Ss. Cyril and Methodius University in Skopje
Filip Kasapovski, Ss. Cyril and Methodius University in Skopje
Vassilis Andritsanos, University of West Atfica

Michael Gianniou, University of West Attica

Athanasios lliodromitis, University of West Attica

Bojana Zekovic¢, University of Belgrade

Milica Milojevi¢, University of Belgrade

Danko Markovinovi¢, University North, Varazdin

Carnba ATaHacoBa, YHuBepsuteT CB. Fmpwio 1 MeToauje y CKorby
BecHa CtojakoBuh, YH1Bep3uteT y Hosom Cagy

Jbybuwa Mpepanosuh, YHUBEP3UTET y Bans0j Slyun

lopaaHa bpoheTa, YHMBEP3WTET Yy Bans0j Jlyum

Mwpocnae MapjaHoBwh, YHMBep3WTET y beorpaay

AHhenko Llym6o, YHMBEP3WTET y Baroj Jlyum

Maja Unuh, YH1Bep3uTeT y banoj lyum

AHa Hukeswuh, YHUBep3uMTeT y beorpaay

Hebojlwa AHTalweBwmh, YHUBep3uTeT y beorpaay

[naHa CTynap, YH1Bep3uTeT y barboj Jlyum

Maja Munuh Anekcuh, YHuBepauteT y barsoj Jlyum

Enwa Typkywwmh Jypuh, YHnBepauteT y CapajeBy

dunun Huketuh, Nicolas Fehimann Ingénieurs Conseils Lausanne
Mwnow JoukoBuh, YHUBEp3UTET y Beorpaay

[laHnen BennHoB, YHuBep3uTeT CB. Fmpuio 1 Metoauje y CKorvby
ApcnaH Xojat AHcapw, Majame Hop YHu1Bepautet

Mexmeq Batunoswuh, YHMBep3uTeT y HoBoM Cany

Xesbko ByrapuHosuh, YHnBepauTeT y Hosom Cagy

EpaHpa M'yHaTunaka, Cabaparamysa YHuBepauTeT y LLpu JTaHLM
CnobopgaH LWynuh, YHnBep3uTeT y HoBom Caay

Bnatko Wewwos, U3NUNC UHCTUTYT, CKOMJbE

MwpjaHa Manelues, YH1Bep3uTeT y HoBom Caay

Cnasuua Majuh, YHuBep3auTeT y banoj Jlyum

MwneHa I'pbuh, YHnBepautet y HoBom Cagy

[amjaH MBeTuh, YH1Bep3uTeT y beorpagy

Jlyka Nasapesuh, YH1Bep3uTeT y beorpaay

Tujana Byjuuumh, YH1Bep3uTeT y bamsoj Jlyum

Cawa YBopo, YH1Bep3uTeT y ban0j Jyuu

ManwuHa YBopo, YHMBep3uTeT y barboj Jlyum

Mwpo Xeroauh, YHUBep3uTeT y 3arpedy

TuHa Jawuh, YH1Bep3uTeT y beorpaay

Pok Epuierosuy, UPMA MHCTUTYT, JbybrbaHa

JosaH Bp. Manuh, YHueepauTeT CB. Fvipuio v MeToauje y CKorby
KpucTiHa Munkosa, YHVBepauTeT CB. Fvpurio v MeToauje y CKorvby
dunmn Kacanoseky, YHrBepavTeT Ca. Fwipuwio 1 Metoauje y CKorvby
Bacwnnc AHOpULIAHOC, YHUBEP3UTET 3anaaHa ATuKa

Mwxaen M'maHuoy, YH1Bep3uTeT 3anagHa ATuka

ATaHacuoc UnnMogpoMmUTIC, YHIBEP3UTET 3anaaHa ATVKa
BojaHa 3ekoBuh, YHMBEP3UTET y Beorpay

Munuua Munojesuh, YHBepsuTeT y eorpagy

[aHKo MapKoBWHOBMN, YHIBEP3UTET CjeBep, BapaxkauH



Vlado Cetl, University North, Varazdin
Slobodan Lubura, University of East Sarajevo
Srdan Lale, University of East Sarajevo
Vladan lli¢, University of Belgrade

Marija Nefovska-Danilovi¢, University of Belgrade
Ana Radivojevi¢, University of Belgrade

Daniel Lordick, Dresden University of Technology
Vlastimir Radonjanin, University of Novi Sad
Dijana Simonovic, University of Banja Luka

Zlatko Markovi€, University of Belgrade

Agis Papadopoulos, Aristotle University of Thessaloniki
Suzana Draganig, University of Novi Sad

Elefterija Zlatanovi¢, University of Ni§

Darko Nakov, Ss. Cyril and Methodius University in Skopje
Kemal Edip, Ss. Cyril and Methodius University in Skopje
Senka lbriSimbegovic, University of Sarajevo
Aida Idrizbegovi¢ Zgoni¢, University of Sarajevo
Alessia Arfeconi, KU Leuven

Nenad Jacimovic, University of Belgrade

Marija Vitanova, IZIIS institute, Skoplie

Karolina Mazurkiewicz, Poznan University of
Technology

Mato Uljarevi¢, University of Banja Luka

Igor Kuvac, University of Banja Luka

Branislav Antonic¢, University of Belgrade

Ivana Racetin, University of Split

Jelena Kilic Pamukovic, University of Split

Sanja Fric, University of Belgrade

Goran Mladenovi¢, University of Belgrade

Ljiliana Jevremovic, University of Ni$

Natfasa Petkovi¢, University of Ni§

Milica Zivkovi¢, University of Ni§

Vladana Petrovi¢, University of Ni§

Jasmina Tamburi¢, University of Ni$

Ivana Bogdanovic Proti¢, University of Nis

Milica Ljubenovi¢, University of Ni§

Bnapo Lietn, YHuBepauTeT CjeBep, BapaxanH
CnoGonaH Ny6ypa, YH1BepauTeT y UcTouHoM CapajeBy
CphaH Nane, YH1BepsuTeT y UcTouyHoM CapajeBy
BnapaH Unuh, YanuBepauTeT y Beorpagy

Mapuja Hedoscka-LdaHunosuh, YH1Bep3uTeT y beorpany
AHa PaguBojeBuh, YHUBep3uTeT y beorpaay

[NaHujen llopank, TeXHUYKM YHUBEP3MTET y [ipe3neHy
Bnactumup PagoraHvH, YHMBEp3uTeT y HoBom Caay
[njaHa CumoHoBMh, YH1Bep3uTeT y barsoj Jlyum

3naTtko MapkoBwuh, YHUBep3uTeT y beorpaay

Aruvc Managonynoc, ApMCTOTENI0B YHMBEP3UTET y CONyHY
Cy3aHa [paraHwuh, YHuBep3uTeT y HoBom Cany
Enedrepwuja 3nataHosmh, YHMBEP3UTET y HuLy

[lapko HakoB, YH1Bep3uTeT ,CB. Kupun n Metoamj" y CKonby
Keman Egmn, YHuBepsuTeT ,CB. Kupun n Metoguj" y CKonsby
CeHka Nbpuiunmberoswmh, YHMBEP3UTET y CapajeBy
Avga Waopwsberosuh 3roHuh, YHMBepsuTeT y CapajeBy
Anecuja ApTEKOHK, KaTONIMYKN YHUBEP3UTET y JIEBEHY
HeHag Jahumosuh, YHBep3uTeT y beorpaay

Mapwja ButaHoBa, MHCTUTYT U3SUUC, CKomsbe

KaponunHa MasypkjeBuy, TEXHOMOLLKM YHUBEP3UTET Y
[o3Haky

MaTo Yrbapesuh, YHMBep3uTeT y banoj Jlyum

Mrop KyBay, YHMBep3uUTeT y barboj Jlyum

BpaHucnae AHTOHWN, YHMBEP3uUTeT y Beorpaay

MBaHa PaueTuH, Ceeyqmnuiite y Cnaumty

JeneHa Kunuh NMamykoswuh, CBeyumnuwte y Cranty
Carba dpuu, YHMBEP3UTET Yy beorpaay

lopaH MnageHoBuh, YHMBep3uTeT y beorpany

JburbaHa JeBpemoBuh, YHUBEP3UTET Y HuLy

Hatawa MeTkoBuh, YH1BEp3UTeT y Huwly

Munuua Xuekosuh, YH1Bep3uTeT y Huuy

BnagaHa MNetposwuh, YHUBEP3UTET Y HuLy

JacmuHa Tambypuh, YHUBEP3UTET y Huwy

MBaHa borgaHoBuh MpoTtuh, YHUBEP3UTET Y HULLy
Mwunuua JbybeHoBuh, YHUBEP3UTET Y HuLy
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