HAYYHO - HACTABHOM BERY
I'PABEBUHCKOI' PAKYJITETA
YHUMBEP3UTETA Y BEOI'PALLY

IIpeamer: Pedepar o ypahenoj nokropckoj nucepraumnju kanauaara Musnana bypcaha

Onnyxkom HacraBHo-Hayunor Beha ['paheBunckor daxynrera YHuBepsuteta y beorpamy Op.
139/11-25 on 23. anpuina 2026. roguHe, IMEHOBaHU ¢MO 3a WwiaHoBe Komucuje 3a orieHy HaydHe
3aCHOBAHOCTHU W MIPUjEeM TeMe JOKTOpcke aucepranuje Munana bypcaha, mact. umx. rpal)., mox

HaCJIOBOM:

MOJEJI TEHEPAJIMCAHE IIVTACTUYHOCTHU 3A HEJIMHEAPHY AHAJIN3Y
PAMOBCKHUX KOHCTPYKIINJA N3JTOKEHUX ITIOBUIIEHUM
TEMIIEPATYPAMA

HacioB Ha eHIJIECKOM je3UKY:

A GENERALIZED PLASTICITY MODEL FOR NONLINEAR ANALYSIS OF FRAME
STRUCTURES AT ELEVATED TEMPERATURES

[Tocne npernena qocraB/beHe AUCEPTAIIH]E U IPYTUX mparehux maTepujaia u pasroBopa ca

kanauaatoM, Komucuja je caunnuia cnenehu

PEDEPAT

1. YBOJ

1.1. XpoHosoruja ono0paBama u u3paje aucepranmje

e 24, oktobap 2022. roguHe - KaHIUJAT je ymucao JIOKTOpCKe akaJeMCKe CTyauje Ha
I'paheBunckoM Qaxynrery VYHuBep3uTeTa y beorpamy, Ha CTyIujcKOM Hporpamy
I'paheBunapcTBo.

e 16. jyn 2025. rogune - Ha ceaHuuu Katenpe 3a TeXHHYKY MEXaHUKY U TEOPH]Y
KOHCTPYKIIMja KaHAWAAT je W3JI0KHO TPENJIOKEHY TeMy JOKTOPCKE TUCEpTalHje TIOA
HaCJIOBOM ,,Moien TeHepallicaHe TUIAaCTHYHOCTH 3a HEMHEapHy aHalU3y PaMOBCKUX
KOHCTPYKIIMja U3J0KEHUX MOBUILIEHUM TemnepaTypama”. Komucuja xojy je oOpazoBaiio

Behe Karezape je mpuxBaTuiia TeMy JTOKTOpPCKe TUCEpTalije U MpeIokuia KaHIuaaTy 1a



Temy npujaBu HacrtaBHo-Hayunom Behy ['paheBunckor ¢akynrera YHuBep3utTera y
beorpany.

e 18. jyn 2025. roguHe - KaHIUIAT j€ MPHUjaBUO TeMy JOKTOpcke aucepranuje HacraBHo-
nay4yHom Behy ['paheBunckor dakynrera Yuuep3urera y beorpany.

e 03.jymu 2025. ronune - HacraBHo-Hay4Ho Behe I'paleBunckor dakynrera YHuBep3urera
y beorpany wumenoBamo je Komucujy 3a mnucame WH3BEHITaja O OIEHU HaydHE
3aCHOBAHOCTU TEME JIOKTOPCKE IucepTanuje y cacraBy: B. mpod. np Csernana Koctwuh,
not. np. Anuna ['mymarn, B. ipod. np Anexcannap Jlanmosuh (Omryka Op. 139/4-25 on
4.07.2026. ronuHe).

e 18. centembap 2025. rogumne - HacrtaBHo-nayuno Behe ['paheBunckor ¢dakynrera
VHuBepsutera y beorpagy mnpuxBatuio je u3Bemraj Komucuje 3a oreHy HayuyHe
3aCHOBAHOCTH TEME JIOKTOPCKE AWCEpTAIfje W CBOjy OMIYKY HocTaBwio Behy HayyHmx
obmactu TpaleBHHCKO—ypOaHHCTHUKNX Hayka YHuBep3uTera y beorpamy Ha naBame
carnacHoct (Omnyka 6p. 139/6-25 on 18.09.2025).

e 30. centembap 2025. rogune - Behe nayunux obGnactu rpaleBUHCKO-ypOAHUCTUUKUX
Hayka YHuBep3utera y beorpany namo je carigacHOCT Ha HpPEUIOr TeMe JIOKTOPCKe
aucepTanyje Ioj HaciaoBoM ,Mojen TreHepanucaHe IJIaCTUYHOCTH 32 HEJIMHEApHY
aHaJM3y PaMOBCKUX KOHCTPYKIMja M3JIOKEHHX MOBHUIICHUM Temreparypama” (Omryka
op. 61206-3432/2-25 01 .30.09.2025.).

e 14, ampun 2026. roanHe - JOKTOPCKA AUCEpTAlM]ja je MpeiaTa Ha Iperiiesl U OLeHy.

e Ha cegnumu oapxkanoj 23.04.2026. romune (Ommyka Op. 139/11-25 on 23.04.2026.)
HacraBHo-Hayuno Behe I'paheBunckor ¢akynrera y beorpany nmenosano je Komucujy
3a OlleHY U 0JI0paHy IOKTOpCKe JucepTanuje y cieaeheM cacraBy:

o ap AnxwmHa [I'nyman, paumnusx.rpal), gouent, ['paheBuncku dakynrer
Yuusepsurera y beorpany,

o ap Munan Cnpemuh, nuruunx.rpal)., BaHpeanu mnpodecop, I'paheBuncku
¢dakynrer YHuBepsuteta y beorpany,

o ap Nicola Tondini, auni.unx.rpal)., penoBHu npodecop, YHUBEpP3UTET y TpeHTy,

JlemaptmaH 3a rpal)eBUHCKO, €KOJIOIIKO U MAIlIMHCKO MHXKemepcTBo, UTanuja.

1.2. Hayuyna o0JsacT quceprauuje

Hucepranyja kanaupata Munana bypcaha mnpunaga HayuHoj o6nactu  ['pabheBuHCcKO
WH)XEHEPCTBO M YXKO] HayyHO] obnmactu TexHuWuka MexXaHMKa M Teopuja KOHCTpyKuuja. 3a
MeHTopa nuceptanuje oapehena je np Ceernmana Koctuh, Banpeanu npodecop ['paheBuHCcKor

dakynrera YHuBep3urera y beorpany.



1.3. buorpadgcku nmoxamnu 0 KAHAUAATY

Munan bypcah pohen je 31.10.1998. roqune y baukoj Tonosnu, rae je 3aBpIIMo OCHOBHY IIIKOJTY
Y TUMHA3M]jy OIIITET CMepa.

I'paheBuncku daxynrer y CyOortunm, Yuusepsutera y HoBom Cany ymucao je 2017/2018
IIKOJICKE TOJMHE W JUIUIOMHPAO Ha KOHCTPYKTUBHOM cMmepy 2020/2021 roauHe ca mpoCeYHOM
oreHoM 10.00 y Toky cTyauja. JIumiaoMcKu paj 1moj Ha3uBOM ,,PauyHCKO MOJEIHpabe KPaTKUX U
BUTKUX AaKCHJaJTHO NPUTHCHYTHUX CIIPETHYTUX CTyOOBa IPaBOYraoHOT MOIPEYHOr Ipeceka’
onopanuo je ca oreHoM necet (10). Macrep crynuje Ha ['paheBurckom dakynrery y CydboTuim,
VYuusep3utera y HoBom Cany, cMep MeTanHe KOHCTpyKIHje, yrnucao je mkojiacke 2021/2022
roguHe. VcTe mIKoJICKe roJuMHE je MOJOXKHO CBE UCHUTE MpeaBul)eHe CTYyAMjCKUM IUIaHOM U
pOrpamMoM U O0JI0OpPaHHO MacTep pai Mo Ha3UBOM ,,PadyHCKO MOJeNupame Be3e JPBETa U JaKOT
0eToHa KOJI CIPETHYTHUX TaBaHMIIA .

Hoktopcke cryauje Ha ['paheBunckom ¢akynrery YHuBepsutera y beorpany, cTyaujcku
nporpam ['paheBunapctBo, ymucao je 2022/2023. roaune. OpabOpana yxa Hay4Ha oOmact
UCTpaXMBamka TNPWIMKOM Yymuca Ha cryadje Owna je TexHMUka MeXaHWKa W Teopuja
KoHCcTpykuuja. [lomokno je cBe ucnure mnpenBul)eHe HACTABHUM IUTAHOM W IIPOTPAMOM,
OCTBApUBIIH Mpoceuny oleny 9.62. Y Toky ctyauja je 6uo qoOMTHUK OpojHUX CTUMEHIU]ja Mely
KojuMa ce uctuay ctunenavja @onna 3a muaze tanente - Jocuteja y 2020/2021. u 2021/2022 u
cTureHanja MUHHACTapCTBa HAayKe, TEXHOJIOMIKOT Pa3B0Oja M MHOBAIIH]ja TOKOM LEJIHX JOKTOPCKUX
cTynuja moveB oj mkosicke 2022/2023. Tlocemyje oaIUYHO 3HAE EHTJIECKOT je3MKa U OCHOBHO
3HakEe HEMAYKOT je3MKa.

Kao ayrop unmm koaytop, Munan Bypcah je mo cama o0jaBuo 3 HaydHa pajga y BpPXYHCKHUM
Mehynapoaaum yvaconucuMma (1 xareropuje M21a, 2 kareropuje M21), 1 pan y HanmoHaIHOM

yaconucy (M52), 5 pagoBa y 300pHUIIIMa Mel)yHapOIHUX HAy4YHHX CKyroBa (M33).

2.0IIUC JUCEPTALIUMJE

2.1. Caagp:xaj nucepraumje

JlokTopcka mucepTaruja kanaumara Mwumana Bypcaha, mon HacmoBom ,,Mozen reHepanuncaHe
IUTACTUYHOCTH 32 HENMHEApHY aHajJh3y PAaMOBCKUX KOHCTPYKIMja HM3JI0KEHUX IMOBHILEHUM
TeMmIeparypama’ HalucaHa je Ha €HIJIECKOM je3uKy, Ha 128 strana A4 ¢opmara. {ucepramuja
caapxu 77 cnuka, 13 tabena u 122 Gubnuorpadcke pedepente.
Jucepraiyja caapku NeT MorjiaBba:

e VBOA

e Tepmanna ananusza

e MexaHnyka aHajin3a



e Hymepuuku npumepu

e 3akJpydllM U Ipenopyke 3a Oyayhu pan
[lopen Tora, MOKTOpCKa OUcCepTaldja CaIp>KU: HACIOBHY CTpPaHy Ha EHIJIECKOM U CPIICKOM
je3WKy, CTpaHy ca IMojaluMa O MEHTOPY M WIaHOBUMa KOMHCHje, aOCTpaKT aucepTaluje Ha
SHIJIECKOM U CPIICKOM je3UKY, 3aXBaJIHHILY, CaJ[pKaj, CIIUCaK CIHMKa, CIIUCaK Tabena, pedepeHrie,
MIPUJIOT, KpaTKy Onorpadujy kaHauaaTa ca HayqYHUM JOIPUHOCOM, H3jaBy O ayTOPCTBY, M3jaBy O

HCTOBETHOCTH E€JIEKTPOHCKE U IITaMIIaHEe BEP3Uje U U3jaBy O KOpUIINCHY.

2.2. Kparak npuka3s nojeinHa4YHux MorjiaB/ba

[TpBo mormnaBske MpeCTaBiba 3Ha4aj HCTPAXKKUBamka M Harjamasa morpedy Mmocrojama Moy3aaHux
HYMEpPHUYKHX MOJeJa 332 aHAJIM3y HEJIMHeapHOI TOHAIlamka KOHCTPYKIMja y YCIOBHUMA TOXKapa.
Hakon Tora cnemu mperien JuTepaType O MPETXOAHO Pa3BUjEeHMM HYMEPHUKHM MOEINMA,
yKJbYy4yjyhu HamoMeHe 0 BUXOBUM IPEIHOCTHMA U Henocranuma. Ha kpajy, npBo moriasibe ce
3aBpuIaBa jAeuHHCameM MpoliemMa HCTpakuBamkba U LUIJbEBAa JUCEpTaldje, KOjU CY jacHO
MIPeJICTaBJbEHU. Y CBOjeHA METOJI0JIOTH]a je oaroBapajyha u afekBaTHO M3JI0XKEeHA.

Jlpyro morjiaBibe aHAIM3Hpa TEPMHUUKY aHAIHU3y, KOja je, Y OKBUPY YCBOjE€HOT NPHUCTYINA, MPBH
KOpaK TpH aHaIM3M KOHCTPYKIMja W3JIOKEHHMX IMoxkapy. lIpukasaHe cy TeopHjcke OCHOBE
pa3matpasor npodiema. [lornasise caapxu geTasbe pa3BHjeHHX (YHKIH]a 32 TEPMUUKY aHATH3Y
MOTIPEYHUX TIpeceka rpena/ctyboBa Koje Cy Oa3upaHe Ha METOIM KOHAYHUX eJleMeHara H
Harmucane y MATLAB-y. Ilpunagajyhu kon je matr y mnpusory. Pa3marpane cy ycBojeHe
MIPETIOCTaBKE U TEPMHUUKE KapaKTepUCTHKE MaTepHjaia denuka u OetoHa. Ha kpajy, mornasibe
ce 3aBpllIaBa BepU(PUKALMOHMM HpHUMepHMa H3BeleHuX (yHkiuja. Bepudukanmonu npumepu
cazipke 10 jeJJaH MpUMeEp 3a CBaKW TUN mompedHor npeceka (I yenmanu npodun, nmpaBoyraoHw,
kpy)kau u enuntuuHu CFST mnpecenn) u mnopeheme noOujeHux pesyirara ca IIHPOKO
kopuutheanm codrepom SAFIR.

Tpehe nornassbe naje mpuka3z MEXaHWUYKE aHAIM3€ - JIPYror KOpaka y aHaJM3U KOHCTPYKIIH]ja
U3JI0kKeHUX noxapy. OBO Moriasbe caap:ku riaBHe jeqHaunHe GP enemeHTa Koju je MpolMpeH
3a aHAJIM3y y YCJIOBMMa TOKapa U MPEJCTaBJba TJIABHHU JOMPUHOC auceprtamuje. OnucaHo je
onpehuBame cTama €JIeMEHTa, Ka0 M pPa3MaTpame BEIWKHX IOMepama Kpo3 KOPOTAIHOHY
¢dopmynauujy. Ilornassse aerasbHO 0Opalhyje npommpeme GP enemeHTa 3a aHanu3y noskapa u
notrpeOHe Moaudukanyje. JluckyTyje ce u3Boheme TemreparypHO 3aBHCHUX HOBPIIU TEUCHA,
IBUXOBa Bepu(uKalmja, Ka0 M CBOjCTBa elacTU4yHe KommoHeHTe. [lormaBibe ce 3aBpriaBa
JeTaJbMa O padyHapcKoj UMIIEMEHTAIU]H eJIeMeHTa U edekaTta TepMUYKOT onTepehema.
YetpTo noriasibe HoKycupa ce Ha Baauaanujy npemioxeHor GP enemenTta u nporeHy merose
TauHOCTH. Banunanuja je cnpoBeeHa Ha BEIMKOM CKYIly CTyauja y Kojuma ce pesynratu GP

eJIEMEHTa IOpele ca EKCIEPUMEHTAJIHO [JOOMJEeHMM pe3ylTaTUMa M pe3yiTaTuMma Jpyrux



HYMEPHYKHUX cTyauja. [Ipumepn denndHuX KOHCTPYKIHja YKIbYUY]y Tpeae, ctyboBe, kao u 2D u
3D pamose. Ciimuno Tome, nmpumepu ca CFST cryboBuma oOyxBaTajy mMojeIMHAYHE CTyOOBeE,
masie 2D u 3D pamoBe. Y OBMM cHuMylangjama ce WM ojapelyje KpUTUYHO BpeMe WIH
TeMIepaTypa JOCTUTHYTa MpH Jiomy. [ 1e je moctymHo, mpuKa3zaHo je mopeheme ca Hajuenthe
kopuntheanm BiakHacTuM (fiber) enementom. OBa mopehema yKJbydyjy HE camMO HYMEpUUKE
pesyntare, Beh u moTpeOHO Bpeme mpopavyHa.

[locnenmwe, mero MoOTaBibe IMpyXka CBEOOyXBaTaH Iperjell MCTPaXWBamba MPEACTABIHEHOT Y
JOKTOPCKO] aucepranuju. VcTakHyTH Cy KJbYYHH HAyYHU JONPUHOCU JUCEPTAIHje, U JIaTe Cy

cMepHHuIle 3a Oynyha HCTpaKuBama.

3. OHEHA JUCEPTALIMJE

3.1. CaBpeMeHOCT ¥ OPUTHHAJIHOCT

YennyHe W CHperHyTe KOHCTPYKLHje OJ 4elnuKa M OeTOHa IIMPOKO Ce KOpHUCTE 300T CBOjUX
OpojHUX MpeTHOCTH. tbuxoBa HOCHBOCT ce 3HaYajHO MEHa y yCIOBUMA MOXkKapa, U OBa TeMa je 0]
BEJINKOT MHTEpEeca 3a MHXKEmEpCKy 3ajennuily. llocroju Benmka morpeba 3a MOy3HaHUM, AU
JEOHOCTaBHMM HyMEpHYKHM Moxaennma. OBa auceprandja Jaje 3HadajaH HAy4YHH JOTPHHOC
Oynyhu na je pa3BujeH HyMEpHUKH MOJEN KOju HyIu BeoMa Aobap OanaHc uzmMel)y pauyHapcke
epUKacHOCTH M HyMepHuKe TayHOCTH. Kao TakaB, MoJzeN je Beoma MOrojaH 3a Op3y MpOLEeHY
HOCHMBOCTH PaMOBCKHX KOHCTPYKIHja H3JIOXKEHHX TMOXapy, IITO je JO0Ka3aHO Kpo3 OOMMHY
HYMEpHUKY BaJMIAIH]y KPO3 KOjy Cy pe3yiTaTtu ynopeheHu ca JOCTYITHUM eKCIIepUMEHTATHIM
nonanuma. [lopen tora, qucepranyja J1aje u3pase 3a TEMIEPaTypHO 3aBHCHE MOBPLIMHE TEUCHA
yMja ynoTpeba HHje OrpaHMYeHa caMo Ha NpuMeHy y okBupy GP enemenra, Beh ce moxe
MPUMEHUTH U KOJ| PA3IMUMTHX MPOoOJieMa Be3aHUX 3a aHAIM3Y IMONPEYHUX IMpeceka eJeMeHaTa

KOHCTPYKIIH]€ KOJU CYy U3JI0’)KEHU BUCOKUM TeMIIepaTypama.

3.2. OcBpT Ha pedepeHTHY U KopulIheHy JTUTEpaTypy

VY JOKTOpCKO] IucepTaluju KaHAMJAAT j€ H3BPIIMO Tperjies pejeBaHTHE JHUTepaType Koja
oOyxBara 122 Oubmuorpadcke jeaunune. OBU H3BOPU YKIbYUY]y KIbHI€, JTOKTOPCKE
nucepTaiyje, 300pHuKe ca KOH(EpeHIrja U HaydyHe pajoBe Y YacONMMCHUMa KOjU CE€ OJIHOCE Ha
temy aucepranuje. [Ipersien nmureparype ucTuye Kjby4He HEUCTpaK€HE TeMe Y OBOj 00JIacTH U
MI0CTaBJba HEOIXOHY OCHOBY 3a MCTPaKHBam€ KOje je MPelCTaB/beHO y AucepTanuju. Toxkom
1ere JUcepTandje KaHIUAAT je TPENU3HO IMTHUPA0 pPEJeBaHTHY JIMTEpaTypy M Hariacuo

HajBaYKHU]j€ 3aKJbYUKE KOJU Cy U3 € MPOUCTEKIIH.

3.3. Onuc u a1eKBATHOCT NPUMEHEHUX HAYYHHUX METOo/1a



3a ucTpakuBame Yy OKBHPY JIOKTOPCKE NUcEepTalije KaHIuAaT je MPUMEHHO aJeKBaTHE Hay4dHe
Merozae. OHe 00yxBarajy:

e MaTepHjaIHO M TEOMETPH]CKU HEIIMHEApHY aHAJIM3y METOJOM KOHAYHHX elieMeHaTa

® BPEMEHCKHU 3aBUCHY TEPMHUUKY aHATU3Y

e MaTeMaTHYKe METO/Ie HyMepUUKe aHallu3e

® MeTojie ONTUMHU3AIIN]E

e pauyHapcko nporpamupame y MATLAB-y

e HyMepuuke cumynanuje y nporpamuma FedeasLab, OpenSees u SAFIR

3.4. [IpuMeH/bMBOCT OCTBAPEHMX pe3yJiTaTa

300r CII0’KEHOCTH MOHAIIakha KOHCTPYKIIN]ja U3JI0KEHUX MOBHUIIICHUM TeMIIepaTypama, a moceOHo
yTHLQJUMa 10XKapa, YeCTO Cy HEONXOJHE HalpeiHe NPOpauyHCKe METO/e KOje ce y MPAKCH He
KOPUCTE HIMPOKO 300r CIOXKEHOCTH NPUMEHE M BpeMeHa NOoTpeOHOr 3a aHanu3y. Bamuaupanu
HYMEpPHYKH MOJEJ Pa3BHjeH y OKBHPY OBE JIOKTOPCKE AMCEpTalje Mpyka MOy3JaH MOJAeT 3a
Op3y aHaNmM3y pPaMOBCKHX KOHCTPYKIMja y ycioBHUMa mokapa. OBO JONMPUHOCH CHTypHHjeM
[IPOjEeKTOBakY KOHCTpyKIMja. Takole, 3HayajHa MPETHOCT NPEJIOKEHOI MOJENa je Heropa
pauyHapcka edukacHoCT, Koja omoryhaBa Op3y U JOBOJBbHO TauHY aHAJIU3Y 1ieJe KOHCTPYKIHje U
IEroBy IIMPY NpUMEHY Yy Hpakcu. Moke ce 3akjbyuyuTd Ja pe3yiTaTh OBE JOKTOPCKE

JHcepTalje NMajy BEJMKH IMOTSHIIMjall 32 IPUMEHY Y aHAJIN3U U [IPOjEeKTOBaby KOHCTPYKIIH]A.

3.5. OneHa JOCTUTHYTHX CIIOCOOHOCTH KAaHAWAATA 32 CAMOCTAJIHY HAYYHH paj

UnaHoBM KOMHCHMje cMaTpajy Ja je KaHJuJaT IoKa3ao CcHocoOHOCT 3a crpoBoheme
BHCOKOKBAJIUTETHUX HCTPAXKMBama, IITO YKIbYUyje€ CIIOCOOHOCT uaeHTU(uKaiuje, neduHucama
U pelllaBamba HayYHUX U MHKEHEpCKUX mpobiema. OBa CIOCOOHOCT je MoKa3aHa Kpo3:
e JeTajbaH MperJie]] JuTepaType KOoju KapakTepullle KpUTHYKa aHalnu3a U UJIeHTU(rKanuja
TJIABHUX HEUCTPAKEHHUX TEMa,
e jacHO ae(uHHUCaKkE IINJbEBA U KOHLENTyaIn3alujy paja,
e nucame 1 uMIuieMeHTauujy GP enemenrta u gpynkuuja repmuuke ananuse y FedeasLab-y,
e crpoBolerme 00MMHE HyMEpUUKE CTyAH]e,
e JeTajbHY aHAJTU3Y pe3yJTaTa v U3BOoleme 3aKbydaka,
e o0jaBJpUBamE TPH pajsia y yaconucuma ca SCI mucre, mpu ueMy je KaHIuaaT TIPBU ayTop,
e o0jaBJpuBam-e MET pasioBa Ha Mel)yHapoaHUM KOH(pepeHnjama, Mel)y Kojuma je U BUCOKO
peHomupann ECCOMAS konrpec.

Cse HaBCIACHO HOTpry_je Hay4HY 3pCJIOCT U UCTPAKUBAYKU HOTCHI_II/Ija.II KaHauaarta.

4. OCTBAPEHU HAYYHU JONNPUHOC



4.1. IIpuka3 ocTBapeHUX HAYYHHUX JONPUHOCA

['maBHU HAyYHU TONPUHOCH OBE AMCEPTALIH]e CY:

e Pasujen u BepudurxoBan MATLAB xon 3a 2D Tepmuuky ananusy uennyHux I mpeceka u
cupernytux 4enu4yHo-OeroHckux CFST mpeceka (KpyXHHX, IpaBOyraoHUX U
CIUNTUYHUX).

e [Ipomupena ¢dopmynanuja eireMeHTa KOHIEHTPUCAHE IUIACTUYHOCTH, 3aCHOBaHA Ha
Mojeny ['enepanmcane miacTHYHOCTH, Kako OM ce oMoryhuia TepMOMexXaHnvKa aHalu3a
KOHCTPYKIIH]ja U3JI0’)KEHUX MTOBUIICHUM TeMIIepaTypama.

e l3BeneH HOBM H3pa3 3a noBpil Teuewa enuntudHux CFST mpeceka 3a aHanu3y npu
pedepeHTHUM U TIOBUILIEHUM TeMIlepaTypama.

e Pauynapcka umniemenTanuja Hopor GP enemeHTa u Moayna 3a TEpMUUKY aHAIHU3Y Yy

OKBHUPY MOJyJa 3a TEpMOMEXaHUUKy aHanu3y y codpreepy FedeasLab.

4.2. Kputnuka aHa/au3a pe3yJiTaTa HCTPaKUBamba

OBa gmcepranyja Jaje HEKOJMKO KJbYYHUX JIOTIPUHOCA OONACTH HEJNWHEapHEe aHallnu3e
KOHCTPYKIIMja, MOCEOHO KOJ MpOINMpEeHha MOJeNa 3acHOBaHOI Ha Teopuju ['eHepanucane
IUTACTUYHOCTH Ha aHAJIM3y KOHCTPYKIHMja MPH MOBUILCHUM TeMIIepaTypamMa. Pa3BujeHU eneMeHT
MMa 3HayYajaH NOTEHIUjall 32 IPUMEHY Y MPAKCH, jep je BeroBa TauHOCT yIOpeArBa ca TaqyHoIhy
MIPETXOJTHO Pa3BUjEHUX CIIOKECHHjUX Moxena. [lopex Tora, 300r cBOje jeqHOCTaBHE (hopMyammje
u “general closest point projection” anropuTmMa ca KBaapaTHOM KOHBEPTEHIIMjOM, OH je
pauyHapcku epukacHuju. OBO je 0/ BEIMKOI 3Hayaja y MpOjeKTOBamwy Kaja je Op3a mpoleHa
HOCHMBOCTH KOHCTPYKLMja y YCIOBHUMa Iokapa mnpuoputerT. IIpenHoctu mozaena cy mnoceGHO
n3pakeHe Ko/ Behnx KOHCTPYKTUBHUX CHUCTEMA, TJIe IPUMEHA CIIOKEHHJUX HYMEPUIKUX MOJIeNa
3axTeBa 3HATHO Jy>Ke BpeMe MpopadyHa.

Mertoponoruja npeacTaB/beHa y 0BOj JOKTOPCKO] TUCEepTalllju KOMOUHYje pe3ysiTaTe TepMUUKe
U MeXaHWuKe aHalu3e, oMoryhaBajyhu aHanu3y KOHCTpyKIMja IpU MOBULIEHUM TeMIlepaTypama.
Takohe ce neraspHO pazmarpa u300p HU3A IPYTHX MapaMeTapa (Kao IITOo Cy: MOBPIIMHA TeUeHha U
IbEHA €BOJIYIIM]a ca TEMIIEPAaTypOM, KPYTOCT €JIeMEHAaTa) KOju ce He KopucTte camo y okBupy GP
MoJiena, Beh umajy mupu nNoTeHIHjal IPUMEHe y Pa3IndUTUM JAPYTHM MOJIEIMMA U IpodiieMruMa
y 00JIacTH HEJMHEapHEe aHaINM3e KOHCTPYKIHMja U HEJIMHEapHe aHaln3e KOHCTPYKIMja Ha J€jCTBO
moskapa.

3HauajaH Opoj] HyMEpUUKUX CUMylanuja KopumiheHux 3a BepuUKalMjy MOJela IpOoIIHpyje
6a3y mpumepa KOju ce MOTYy KOPUCTHTH y JaJbUM HCTpaKUBambHMMa 3a mopeheme mojena u
BUXOBY Bepupukanujy.

Ha kpajy, pe3ynTatu MOCTUTHYTH y OKBHPY OBE JTUCEPTAIHje MPEICTaBIbhajy OJJIMYHY OCHOBY 32

pa3Boj yHampeheHuX Mojena KOju MOry aoaaTHO moBehatu Opoj MOCTYMHUX HYMEPHUYKHX



Mozena 3a MHXEHhEepe M OMOryhHTH HHXKEHhepuMa IMpuiarohaBambe HYMEpPUUYKOr MoO/ena

3aXTCBUMA TAYHOCTH KOHKPCTHE aHaJIU3€C.

4.3. Bepudukanuja Hay4HUX JONPHHOCA

TokoM UCTpaXUBAYKOT pajia Ha JOKTOPCKOj AuMcepTanuju, kKanauaar Munan bypcah je 06jaBuo

cienehe panoBe Kao ayTop U KoayTop:

BpxyHcku Mel)yHapogHu 4aconucu

1. M. Bursa¢ and S. M. Kosti¢, "Two approaches for modeling CFST columns under fire conditions,"

Journal of Constructional Steel Research, wvol. 235, p. 109797, 2025. doi:
10.1016/j.jcsr.2025.109797 — Kareropuja M21

2. M. Bursa¢ and S. M. Kosti¢, "Nonlinear analysis of elliptical CFST columns at ambient and

elevated temperatures,” Journal of Constructional Steel Research, vol. 229, p. 109491, 2025. doi:
10.1016/].jcsr.2025.109491 — Kareropuja M21

. M. Bursa¢ and S. M. Kosti¢, "An efficient model for 3D analysis of steel frames exposed to fire,"

Computers & Structures, vol. 297, p. 107363, 2024. doi: 10.1016/j.compstruc.2024.107363 —
Kateropuja M21a

Mebhynaponse koHpepeHje

1. M. Bursaé, S. M. Kosti¢: ,,Generalyzed plasticity model for nonlinear analysis of steel frames at

elevated temperatures”, The 9th European Congress on Computational Methods in Applied
Sciences and Engineering ECCOMAS Congress 2024 (2024), DOI: 10.23967/eccomas.2024.129
— Kareropuja M33

. M. Bursa¢, S. M. Kosti¢: ,,Optimization of purlins cross-section exposed to fire*, Contemporary

Theory and Practice in Construction 16 (2024) 449-456, DOI: 10.61892/stp202401026B —

Kareropuja M33

. M. Bursa¢, S. M. Kosti¢: ,,Plastic bending resistance of composite beams according to second

generation Eurocode 4“, IX International Conference Contemporary Achievements in Civil

Engineering Proceedings (2024) 77-85, DOI: 10.14415/CACE2024.06 — Kareropuja M33

. M. Bursa¢é, S. M. Kostié: ,,Evaluation of yield surfaces’ accuracy for steel I sections under

elevated temperatures”, The 9th International Conference “Civil Engineering — Science and

Pratice” GNP 2024 Proceedings (2024) 173-180 — Kareropuja M33

. M. Bursa¢, S. M. Kosti¢: ,Nonlinear analysis of steel frames at elevated temperatures®,

International Conference of Experimental and Numerical Investigations and New Technologies

CNN TECH CONFERENCE 2024 (2024) — Kateropuja M33

Jomahwu gacormmc:

1. M. Bursa¢, S. StoSi¢: “Interaction surfaces for post-fire analysis based on Minkowski sum”,

Journal of Faculty of Civil Engineering 43 (2023) 18-27, DOI: 10.14415/jfce-889 — Karteropmuja
M52


http://dx.doi.org/10.23967/eccomas.2024.129
https://doi.org/10.61892/stp202401026b
http://dx.doi.org/10.14415/CACE2024.06
https://doi.org/10.14415/jfce-889

5. 3AKJbYYAK U IPEJIOT

Ha ocHOBY mpeTxo/He aHann3e MPUIOKEHE JOKTOPCKE IUCEpTaIlHje, UCITYHCHOCTH 3a/1aTaKa
[IMJbEBA HUCTPAKUBAKA, IPUMECEHCHE METO/I0JIOTH]E, HAYYHOT JIONPUHOCA U IOOH]CHHUX pe3yJiTaTa,
MOXKE C€ KOHCTaTOBaTH Ja JOKTOpCKa AWcepTalyja MoJl HacIoBOM ,Mojen reHepanucaHe
IUTACTUYHOCTH 32 HEIMHEApHY aHalh3y PaMOBCKUX KOHCTPYKIIHMja W3JI0KEHUX IOBHIICHUM
TeMmIepaTrypaMa’“ MmpeacTaBba 3HauajaH U OpUTHHAJIAH HaydHU norpuHoc. OHa Mokasyje aa je
kaHnuaar, Munan Bypcah, cnocoban 3a camocranaH HaydHOUCTpaxuBadyku pana. OBaj pan je
Takohe OMO TpeaMeT eBalyaluje mupe HaydyHe 3ajeIHUIle, TPU YeMy Cy 00jaBJbeHa TpU pana y
BPXyHCKHM MelyHapoHuM yaconucuMa (Kao MpBH ayTop), Kao M MET pajoBa y 300pHUIIMMA ca
KoH(epeHIHja MehyHapoIHOT 3Havaja.

Ha ocnoBy HaBeneHor, Komucuja npennaxe HacraBao-Hayunom Behy ['paheBunckor dakynrera
YuuBep3utera y beorpany ma mpuxBath JOKTOpCKYy aucepTanujy Mmiana bypcaha mon
HAcliOBOM ,,MoJell reHepalucaHe IUIACTHYHOCTH 3a HEIWHEapHY aHalu3y pPaMOBCKHUX

KOHCTPYKIIM]ja U3JI0)KEHUX IIOBUILIEHUM TeMIlepaTypama’ ¥ J1a 000pu HbEHY jJaBHY 0A0paHy.

VY Beorpany, 8. maj 2026. Unanosu Komucuje:

noueHT Ap AuuHa [mymar, qurun.uxx.rpal).

(I'paheBuncku (akynrer YHuBep3uteray beorpany)

B.1pod. Ap Munan Cnpemuh, aumi.uax.rpal).

(I'paheBuncku (akynrer YHUBep3uTeray beorpany)

npod. ap Nicola Tondini, aumi.uax.rpal).
(Yuusepsurer y Tpenry, [lenaptman 3a rpal)eBUHCKO,

CKOJIOHIKO U MAallTMHCKO HHXXCHEPCTBO, I/ITaJ'II/Ija)
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By the decision of the Accademic Council of the Faculty of Civil Engineering, University of

Belgrade, No. 139/11-25 dated April 23rd, 2026, we have been nominated as members of the

Committee for evaluation and examination of the doctoral dissertation of the candidate Milan

Bursad, titled:

A GENERALIZED PLASTICITY MODEL FOR NONLINEAR ANALYSIS OF FRAME

STRUCTURES AT ELEVATED TEMPERATURES

in Serbian:

MOJEJI TEHEPAJIMCAHE IIVIACTUYHOCTHU 3A HEJIMHEAPHY AHAJIN3Y

PAMOBCKHUX KOHCTPYKIINJA N3JIOKEHUX TIOBUIIEHUM
TEMIIEPATYPAMA

After the evaluation of the submitted dissertation and other supplementary materials, Committee

has made the following

1.

REPORT

INTRODUCTION

1.1. Chronology of approval and working on the dissertation

24 October 2022 — The candidate enrolled in the Doctoral Academic Studies at the
Faculty of Civil Engineering, University of Belgrade, Study Program Civil Engineering.

16 June 2025 — At a meeting of the Department of Engineering Mechanics and Theory of
Structures, the candidate presented the proposed topic for their doctoral dissertation
entitled “A Generalized Plasticity Model for Nonlinear Aanalysis of Frame Structures at
Elevated Temperatures” (in Serbian: “Mopgen reHepainucaHe IJIACTUYHOCTH 34

HETMHEApHy  aHAIM3y  PAMOBCKUX  KOHCTPYKIHMja  HW3JIO)KCHUX  TOBHIICHUM



temmneparypama’). The committee established by the Department accepted the dissertation
topic and recommended that the candidate submit the topic to the Academic Council of
the Faculty of Civil Engineering, University of Belgrade.

e 18 June 2025 — The candidate submitted the proposal of the doctoral dissertation to the
Academic Council of the Faculty of Civil Engineering, University of Belgrade.

e 03 July 2025 — The Academic Council of the Faculty of Civil Engineering, University of
Belgrade, appointed a Committee to evaluate the doctoral dissertation proposal, with the
following members: Assoc. Prof. Svetlana Kosti¢, Asst. Prof. Anina Glumac, Assoc. Prof.
Aleksandar Landovi¢ (Decision No. 139/4-25 of 4th July 2025).

e 18 September 2025 — The Academic Council of the Faculty of Civil Engineering,
University of Belgrade, accepted the Report of the Committee for evaluation of the
doctoral dissertation proposal and forwarded its decision to the Council of the Civil
Engineering and Urbanism of the University of Belgrade for the approval (Decision No.
139/6-25 of 18th September 2025).

e 30 September 2025 — the Council of the Civil Engineering and Urbanism at the University
of Belgrade approved the proposed doctoral dissertation topic titled “A Generalized
Plasticity Model for Nonlinear Aanalysis of Frame Structures at Elevated Temperatures”
(in Serbian: “Monen reHepairicaHe TUIACTUYHOCTH 32 HEJIMHEAPHY aHAIM3y PAMOBCKHX
KOHCTPYKIIMja M3JI0KEHUX ToBHIIeHUM Temreparypama’) (Decision No. 61206-3432/2-
25 of 30th September 2025).

e 14 April 2026 — The doctoral dissertation was submitted for review and evaluation.

e At a meeting held on 23rd April 2026 (Decision No. 139/11-25 of 23rd April 2026), the
Academic Council of the Faculty of Civil Engineering, University of Belgrade, appointed
the following Committee for the evaluation and examination of the doctoral dissertation:

o Dr Anina Glumac, Assistant Professor, University of Belgrade, Faculty of Civil
Engineering,
o Dr Milan Spremi¢, Associate Professor, University of Belgrade, Faculty of Civil

Engineering,
o Dr Nicola Tondini, Full Professor, University of Trento, Department of Civil,
Environmental and Mechanical Engineering.

1.2. Scientific field of the dissertation

The dissertation of the candidate Milan Bursa¢ belongs to the scientific fields of Civil
Engineering and Engineering Mechanics and Theory of Structures. Assoc. Prof. Svetlana Kosti¢

of the Faculty of Civil Engineering, University of Belgrade, has been nominated as a supervisor.



1.3 Biography of the candidate

Milan Bursa¢, MSc in Civil Engineering, was born on 31th October 1998 in Backa Topola,
Republic of Serbia. He completed his primary education at the "Nikola Tesla" Elementary School
and attended the "Dositej Obradovi¢" Gymnasium in Backa Topola.

Milan Bursa¢ enrolled at the Faculty of Civil Engineering in Subotica, University of Novi Sad, in
the 2017/2018 academic year and graduated from the structural engineering program in the
2020/2021 academic year with a grade point average of 10.00.

He defended his bachelor's thesis titled "Numerical Modeling of Short and Slender Axially
Compressed Composite Columns with Rectangular Cross-Section" with the highest grade, ten
(10). He enrolled in master's studies at the Faculty of Civil Engineering in Subotica, University of
Novi Sad, in the 2021/2022 academic year, specializing in Structures. In the same academic year,
he passed all exams required by the curriculum and defended his master's thesis titled "Numerical
Modeling of Timber and Lightweight Concrete Connection in Composite Slabs."

Milan Bursa¢ enrolled in doctoral studies at the Faculty of Civil Engineering, University of
Belgrade, in the 2022/2023 academic year, within the study program Civil Engineering. Upon
enrollment, he selected Technical Mechanics and Theory of Structures as his narrower scientific
research field. He passed all exams required by the curriculum, achieving an average grade of
9.62. During his studies, he was awarded numerous scholarships, including the Dositeja
Scholarship from the Fund for Young Talents in 2020/2021 and 2021/2022, as well as the
scholarship from the Ministry of Science, Technological Development, and Innovation, which he
has held throughout his doctoral studies starting in 2022/2023. He has very good knowledge of
English and basic knowledge of German.

As an author and co-author, Milan Bursa¢ has published three papers in top international journals
(1 M21a and 2 M21), one paper in a national journal (M52), and five papers in proceedings of

internationally significant conferences (M33).

2. DESCRIPTION OF THE DISSERTATION

2.1 Content of the dissertation

The doctoral dissertation of candidate Milan Bursa¢, MSc in Civil Engineering, titled “A
Generalized Plasticity Model for Nonlinear Aanalysis of Frame Structures at Elevated
Temperatures” (in Serbian: “Mopen reHepanucaHe IJIACTUYHOCTH 3a HEJIMHEAPHY aHAIHU3Y
PaMOBCKUX KOHCTPYKIMja H3JI0KEHUX IOBUIIEHUM Temiieparypama’), is written in English,
comprising 128 pages in A4 format. The dissertation contains: 77 figures, 13 tables, and 122
bibliographic references.

The doctoral dissertation consists of the following chapters:



¢ Introduction

e Thermal analysis

e Mechanical analysis

e Numerical examples

e Conclusions and recommendations for future work
In addition, the doctoral dissertation includes: a title page in both English and Serbian, a page
with details about the supervisor and Committee members, an abstract of the dissertation in both
English and Serbian, acknowledgements, a table of contents, a list of figures, a list of tables,
bibliography, appendices, a brief biography of the candidate with scientific contributions, a
Declaration of Authorship, a Declaration of the Identity of the Printed and Electronic Versions of

the Doctoral Dissertation, and a Declaration of Use.

2.2 Brief overview of the chapters

The first chapter introduces the research by highlighting the importance of having reliable
numerical models for the analysis of the nonlinear behavior of structures under fire conditions.
This is followed by a literature review of previously developed numerical models, including
remarks about their advantages and disadvantages. Finally, the first chapter concludes with the
definition of the research problem and the dissertation's objectives, which are presented clearly.
The adopted methodology is appropriate and outlined accordingly.

Chapter two discusses the thermal analysis, which is, in the adopted approach, the first step when
analyzing structures exposed to fire. The theoretical foundations of the considered problem are
reviewed. The chapter contains details of the derived functions for the thermal analysis of
beam/column cross-sections that are based on the finite element method and written in
MATLAB. The corresponding code is provided in the Appendix. Adopted assumptions and
thermal material properties of steel and concrete are discussed. Finally, the chapter concludes
with verification examples of the derived functions. The verification examples contain one
example of each type of cross -section (I steel section, rectangular, circular, and elliptical CFST
sections) and a comparison of the obtained results with widely used software SAFIR.

Chapter three outlines the mechanical analysis - the second step when analyzing structures
exposed to fire. This chapter contains the major equations of the GP element that is extended for
the analysis under fire conditions and represents the major contribution of the dissertation. The
element state determination is outlined, as well as consideration of large displacements through
the corotational formulation. The chapter details the extension of the GP element for fire analysis
and the required modifications. The derivation of temperature-dependent yield surfaces, their
verification, and properties of the elastic component are discussed. Finally, the chapter concludes

with details about the computational implementation of the element and thermal loading effects.



Chapter four focuses on the validation of the proposed GP element and the assessment of its
accuracy. The validation is performed on a large set of studies where the response of the GP
element is compared with the experimentally obtained results of other numerical studies. The
examples of steel structures include simply supported beams, pinned columns, and 2D and 3D
frames. Similarly, examples with CFST columns contain single column examples, small 2D
portals, and 3D frames. In these simulations, either the critical time is evaluated or the reached
temperature at collapse. Where available, a comparison with the most commonly used fiber
element is presented. These comparisons include not only numerical results but also required
computational time.

The concluding fifth chapter offers a comprehensive overview of the research outlined in the
doctoral dissertation. The key scientific contributions of the dissertation are emphasized, and

suggestions for future research are provided.

3. ASSESMENT OF THE DISSERTATION

3.1 Contemporariness and originality

Steel and steel-concrete composite structures are widely used due to their numerous advantages.
Their load-bearing capacity significantly changes under fire conditions, and this topic is of high
interest to the engineering community. Therefore, reliable yet simple numerical models are in
high demand. This dissertation makes a significant scientific contribution by developing a
numerical model that offers a very good balance between computational efficiency and numerical
accuracy. As such, it is very suitable for the quick assessment of the capacity of frame structures
when exposed to fire, which is proven through a rigorous validation of the numerical simulations
against available experimental data. Additionally, the dissertation offers expressions for the
temperature-dependent yield surfaces, the use of which is not limited to applications within the
GP element but can be applied to different problems related to cross-section analysis exposed to

high temperatures.

3.2 Review of the references and used literature

In the doctoral thesis, the candidate reviewed relevant literature consisting of 122 sources. These
sources include books, doctoral dissertations, conference proceedings, and journal articles related
to the dissertation subject. The literature review highlights the key research gaps in the area and
establishes an essential groundwork for the study discussed in the dissertation. Throughout the
dissertation, the candidate accurately cited the relevant literature and emphasized the most

important findings derived from it.

3.3 Description and adequacy of applied scientific methods



For the research in the doctoral dissertation, the candidate employed adequate scientific methods.
These include:

e material and geometrically nonlinear finite element analysis

e time-dependent thermal analysis

e mathematical methods of numerical analysis

e optimization methods

e computer programming in MATLAB

e numerical simulations performed using FedeasLab, OpenSees and SAFIR

3.4 Applicability of the achieved results

Due to the complexity of the behavior of structures subjected to elevated temperatures, and
especially to the effects of fire, advanced calculation methods are often necessary, which are not
widely used in practice due to the greater difficulty of their application and the time required for
analysis. The validated numerical model developed within this doctoral dissertation offers a
reliable model for quick analysis of frame structures under fire conditions. This contributes to the
safer design of structures. Also, a significant benefit of the proposed model is its computational
efficiency, which enables a fast and sufficiently accurate analysis of the entire structure and its
wider application in practice. Therefore, it can be concluded that the findings of this doctoral

dissertation have great potential for broader applications in structural analysis and design.

3.5 Evaluation of the candidate competencies to perform independent scientific research

The Committee members believe that the candidate has demonstrated the ability to conduct high
quality scientific research, which includes the capacity to identify, define and solve scientific and
engineering problems. This ability was shown through:
e A thorough literature review characterised by a critical evaluation and identification of the
major scientific gaps,
e Defining clear objectives and conceptualisation the work,
e Writing and implementing the GP element and thermal analysis functions into the
FedeasLab
e Conducting an extensive numerical study,
e Performing detailed analyses of the results and drawing conclusions,
e Publishing three papers in SCl-listed journals, with the candidate as the first author, and

e Publishing five conference papers at international conferences, among which is the highly
reputable ECCOMAS Congress

All of the above confirms the scientific maturity and research potential of the candidate.



4. ACHIEVED SCIENTIFIC CONTRIBUTION
4.1 Review of achieved scientific contributions

The main scientific contributions of this dissertation are:

e Developed and verified MATLAB code for 2D thermal analysis of steel I sections and
composite steel-concrete CFST sections (circular, rectangular, elliptical).

e Extended a formulation of a concentrated plasticity element, based on the Generalized
Plasticity model, to enable thermo-mechanical analysis of structures exposed to elevated
temperatures.

e Derived a new expression for the yield surface of elliptical CFST sections for analysis at
reference and elevated temperatures.

e Computational implementation of the new GP element and module for thermal analysis

into framework for thermo-mechanical analysis in FedeasLab.

4.2 Critical analysis of the research results

This dissertation makes several key contributions to the field of nonlinear structural analysis,
particularly in extending the model based on the theory of Generalized Plasticity to analysis at
elevated temperatures. The developed element has significant potential to be used in practice as
its accuracy is comparable to the accuracy of previously developed models. Moreover, because of
its simple formulation and return mapping algorithm with quadratic convergence, it is
computationally more efficient. This is of high importance in design when the quick assessment
of fire capacity of structures is a priority. The benefits of the model are especially important for
larger structural models where the use of more sophisticated numerical models requires
significantly longer calculation times.

The methodology presented in this doctoral dissertation combines the results of the thermal and
mechanical analysis, enabling the analysis of structures at elevated temperatures. It also discusses
in detail the selection of a number of other parameters (such as: yield surface and its evolution
with temperature, member stiffness properties) that are not only used in connection with the GP
model but have broader application potential in various other models and problems in the field of
nonlinear structural analysis and nonlinear fire analysis of structures.

The significant number of numerical simulations used for model verification extends the database
of examples that can be used in further studies for comparisons between models and their
verification.

Finally, results achieved within this thesis form an excellent foundation for the development of

improved models that can further increase the number of available numerical models for



engineers and give analysts the opportunity to customize the numerical model to the accuracy

demands of the particular analysis.

4.3 Verification of the scientific contributions of the dissertation

During the research work on the doctoral dissertation, the candidate Milan Bursa¢ has published

the following papers as an author and co-author:

e Top international journals

1.

2.

3.

M. Bursa¢ and S. M. Kosti¢, "Two approaches for modeling CFST columns under fire
conditions," Journal of Constructional Steel Research, vol. 235, p. 109797, 2025. doi:
10.1016/j.jcsr.2025.109797 — Category M21

M. Bursa¢ and S. M. Kosti¢, "Nonlinear analysis of elliptical CFST columns at ambient and
elevated temperatures," Journal of Constructional Steel Research, vol. 229, p. 109491, 2025.
doi: 10.1016/].jcsr.2025.109491 — Category M21

M. Bursa¢ and S. M. Kosti¢, "An efficient model for 3D analysis of steel frames exposed to
fire," Computers & Structures,  vol. 297, p. 107363,  2024. doi:
10.1016/j.compstruc.2024.107363 — Category M21a

e International Conferences

1.

M. Bursaé, S. M. Kosti¢: ,,Generalyzed plasticity model for nonlinear analysis of steel frames
at elevated temperatures®, The 9th European Congress on Computational Methods in Applied
Sciences and  Engineering = ECCOMAS Congress 2024  (2024), DOI:
10.23967/eccomas.2024.129 — Category M33

M. Bursa¢, S. M. Kosti¢: ,,Optimization of purlins cross-section exposed to fire®,
Contemporary Theory and Practice in Construction 16 (2024) 449-456, DOI:
10.61892/stp202401026B — Category M33

M. Bursa¢, S. M. Kosti¢: ,,Plastic bending resistance of composite beams according to second
generation Eurocode 4, IX International Conference Contemporary Achievements in Civil

Engineering Proceedings (2024) 77-85, DOI: 10.14415/CACE2024.06 — Category M33

M. Bursa¢, S. M. Kosti¢: ,,Evaluation of yield surfaces’ accuracy for steel I sections under
elevated temperatures*, The 9™ International Conference “Civil Engineering — Science and
Pratice” GNP 2024 Proceedings (2024) 173-180 — Category M33

M. Bursa¢, S. M. Kosti¢: ,,Nonlinear analysis of steel frames at elevated temperatures®,
International Conference of Experimental and Numerical Investigations and New

Technologies CNN TECH CONFERENCE 2024 (2024) — Category M33

e National journal:

1.

M. Bursaé, S. Stosi¢: “Interaction surfaces for post-fire analysis based on Minkowski sum”,
Journal of Faculty of Civil Engineering 43 (2023) 18-27, DOI: 10.14415/jfce-889 — Category
M52
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5. CONCLUSION AND PROPOSAL

Based on the previously presented facts of the submitted doctoral dissertation, as well as the
evaluation regarding the fulfilment of research tasks and goals, the applied methodology,
scientific contribution and obtained results, we conclude that the doctoral dissertation titled A
GENERALIZED PLASTICITY MODEL FOR NONLINEAR ANALYSIS OF FRAME
STRUCTURES AT ELEVATED TEMPERATURES represents a significant and original
scientific contribution. It demonstrates that the candidate, Milan Bursac, is capable of conducting
independent scientific research. This work has also undergone evaluation by the broader
scientific community, with three papers published in high-ranking peer-reviewed journals (as the
first author), in addition to five papers in proceedings of internationally significant conferences.
Based on these facts, the Committee recommends that the Academic Council of the Faculty of
Civil Engineering, University of Belgrade, should accept Milan Bursa¢'s doctoral dissertation
titlted A GENERALIZED PLASTICITY MODEL FOR NONLINEAR ANALYSIS OF FRAME
STRUCTURES AT ELEVATED TEMPERATURES and should approve it for a public defence.

Belgrade, 8th May, 2026. COMMITTEE MEMBERS:

Dr Anina Glumac
Assistant Professor

University of Belgrade, Faculty of Civil Engineering

Dr Milan Spremi¢
Associate Professor

University of Belgrade, Faculty of Civil Engineering

Prof. Dr. Nicola Tondini
University of Trento, Department of Civil, Environmental

and Mechanical Engineering, Italy
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