Ob6pasay 1.

dakynter MALLUMHCKU YHUBEPS3WUTET Y BEOIPALLY
54/4 Behy Hay4YHMX 001acTu TEXHUYMX HayKa
(Bpoj 3axTeBa) (Hasus ctpy4Hor Beha kome ce 3axTeB ynyhyje, carnacHo

UnaHy 6. nun. 7 ctas 1. oBor [MpaBunHuka)

14.05.2020
(Oatym)

SAXTERB
3a AaBak-€e carfacHoCTU Ha npeanor Teme AOKTOPCKe AucepTtauuje

Monumo ga cxogHo 4n. 46. cr.5. Ta4.3. Ctatyta YHuepauteta y beorpagy (., macHuk YHuBepauTeTa®,
©poj 131/06), gaTe carnacHOCT Ha Npeanor Teme JOKTOpPCKe aucepTauuje
A NOVEL APPROACH TO STABILITY ASSESSMENT OF RIVER-SEA SHIPS UHOBATUBHU
NPUCTYN NPOLUEHU CTABUIIUTETA PEYHO-MOPCKUX EPOJOBA

(NyH Ha3nB NpeanoxeHe Teme AOKTOpCKe AvcepTauuje)

HAYYHA OBJTIACT _Bponorpans-a

NOoAALM O KAHOWOATY:

1. Ume, ume jegHor poautersa u npesume kaHgngata: _CTE®OAH (CPEOBRPAH) PY[IAKOBUH

2. Hasue u ceaumwte ®akynteta Ha koMe je cTekao BUCOKO obpa3oBare:  MawmHcku doakynteT Beorpag

3. NognHa gunnomupama: 2014

4. Hasue Marnmctapcke te3e KaHgmaarta:

5. HasuB ®akynteTa Ha kOMe je MarMctapcka Tesa ogbpareHa:

6. loanHa oabpaHe maructapcke Tese:

7. Hasus dakynTteTa Ha KOMe je kaHAuaaT ynucao JokTopcke ctyamje:  _MawuvHeku cakynret beorpan

Opcek, cmep unu rpyna:

"oanHa ynuca JOKTOPCKUX cTyauja: 2014

Ob6aBewTaBamo Bac ga je HacTtaBHo-Hay4HO Behe dakynTeTa
(Ha3|/|B HagnexHor Tena ®akynTeTa)
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Mpunor:
1.MNpeanor TeMe [OKTOPCKE AncepTaumje ca 06pasnoXeHeM.
2. AKT HagnexHor Tena cakynTeTa o Nogo6HOCTM TeMe 3a U3pafy AOKTOPCKe AucepTauuje.



YHUBEPSUTET Y BEOIPALY
- MALLUMHCKW ©AKYNTET -
bpoj: 54/4

Oatym: 14.05.2020. roguHe
Beorpag, Kpareuue Mapuje 16

Ha ocHoBy 3axTteBa ctygeHTa CrtedhaHa PymakoBuha, mact. nHx. maw., 6p.
2425/1 op 23.12.2019. roguHe ga My ce opobpw m3paga LOKTOpCKe aucepTauuje,
pedeparta Komucuje y cactasy: gp Urop badkanos, BaHp. npod., ap Munopag MoTok,
peg. npod. u gp Mapkoc Mwurec [oHcanec, BaHp. npod., TexHuykn dakynTer,
YHusepauteT y Kopywu, 6poj 54/3 og 12.05.2020. roguHe, a Ha ocHoBy u4naHa 30.
3akoHa o Bucokom obpasoBawy (,CnyxbeHu rnacHuk PCY, 6poj 76/2005, 100/2007 —
ayTeHTUYHO Tymadewe, 97/2008, 93/2012 n 89/2013), unaHa 64. Ctatyta MalumHckor
gakynteta (6poj 1450/4 op 14.06.2018. roguHe) u unaHa 30. [lpaBunHuka o
JOKTOopcKkuM cTyanjama MawuHckor pakynteTta, HactaBHo-HayyHO Behe MalumnHckor
drakynteTta Ha cegHuum oa 14.05.2020. rogmHe, AoHeNO je cnepehy

OANYKY

lMpuxBata ce Hay4YHa 3aCHOBAHOCT TeMe OOKTOPCKe AucepTtauuje U KoHcTaTyje
na cryngeHt CTE®AH PYOAKOBWUTH, macT. MHX. Mall. ucnywasa ycrioBe 3a uspagy
poktopcke guceptaunje «<A NOVEL APPROACH TO STABILITY ASSESSMENT OF
RIVER-SEA SHIPS (MUHOBATUBHWU MNPUCTYN MNMNPOUEHUW CTABUIIUTETA
PEYHO-MOPCKUX BPOLOBA)».

3a meHTOpa cTyaeHTy Ctecpany Pypnakosuhy, nmenyje ce ap Urop baykanos,
BaHp. npod.

Oanyky poctaBuTu: Behy HaydHMXx obrnactu TexHWYKMX Hayka YHuBepauteTta y
Beorpagy, meHTopy 1 apxueu dakynTeTa.

OEKAH
MALUMHCKOIr ®AKYIITETA

npod. ap Pagusoje Mutposuh



YHUBEP3UTET Y BEOI'PALlY
MammHckn gakyJarer

BERY JOKTOPCKHUX CTYIHNJA

IIpeamer: [Tomo6nocT Teme u kanaumara Ctedana PymakoBuha, cTyaeHTa JTOKTOPCKHX
aKaJeMCKUX CTY/IH]a, 32 U3paay JOKTOPCKE TUCEPTAIIH]je

Onnykom HacrtaBHo-Hayunor Beha Op. 54/2 om 21.01.2020. roguHe, UMEHOBaHH CMO 3a YWIAHOBE
Komucuje 3a orieHy HaydHe 3aCHOBAaHOCTH TeMe U moaoOHocTH kaHaugata Credana Pynakosuha,
CTy/ICHTa JOKTOPCKUX aKaJIeMCKUX cTyanja MammHckor ¢akynrera YHuBep3uteta y beorpany, 3a
U3paay JOKTOPCKE TUCEpTalrje MO HAa3UBOM:

A NOVEL APPROACH TO STABILITY ASSESSMENT OF RIVER-SEA SHIPS

NHOBATHUBHU ITPUCTYII IPOHEHU CTABUWJINTETA
PEYHO-MOPCKHUX BPOJOBA

Ha ocHoBy Marepujana mpmioxeHor y3 3axTeB kaHauaaTa, Komucuja nognocu cienehu

PEDPEPAT

1. Ilogaum o kKaHaAMAATY

1.1. Buorpadcku nmomauu

1.1.1. OGpa3oBame

Credan PynakoBuh pohen je 3. maja 1989. y beorpamy. Ilomro je 3aBpmmo IX OGeorpaacky
rumHasznjy (2004-2008), Kangugat je ynmucao OCHOBHE akKaJIeMCKe CTyAujeé Ha MalmHCKOM
¢dakyntery YuuBep3urera y beorpagy (2008-2011). HakoH 3aBpIiieTka OCHOBHHX aKaJIeMCKHX
crynuja, Kangunar je ymucao macrep akaaeMmcke cryawje Mopayna 3a Opomorpaamy Takohe Ha
MamuHckoM dakynrery YHuBepsureta y beorpany (2011-2014). TokoMm 3aBpiiHe TOAMHE MacTep
akajeMckux cryauja, Kanaunar je npumuo Harpaay MammHckor ¢akyiaTeTa 3a U3y3eTaH yCclex y
mkosckoj 2012/13. ronunu. Kanaunar je ondpanuo mMactep pan 1mnoja HasuBoM ,,IIpoGadunmctuuka
aHajM3a yTuiaja cioboaHor 00Ka Ha CTAOMJIMTET MajioT BUIIEHAMEHCKOT TepeTHor Opoma“ 2014.
TOAMHE YMME je CTeKao 3Bamkbe MacTep MHXKemepa MamuHcTBa (Opomorpanme). Ilo 3aBpmieTky
MacTep akaJeMCKHuX cTynuja, Kanamumar je ymucao TOKTOPCKE akaJIeMCKe CTyauje Ha MammHCKOM
daxyntery YHuBepsurera y beorpany, 2014. ronune.



1.1.2. Cryaujcku GopaBIH, CTpy4YHE MPAaKCe U yCaBpIIaBamba

Toxom macrtep akagemckux cryauja, 2012. rogune, Credan PynakoBuh je GopaBuo Ha 1BOHe-
JIeJbHO] CTPYYHO] TIpaKcH y Opoaorpaaunuimry ,,Vahali“ y beorpany, u Ha jemHOMeceYHO] IPAKCH y
ayCTPHjCKO]j areHIIMj1 3a YIPaBJbakhe YHYTPAILIHUM IUIOBHUM ITyTeBUMa ,,viadonau* y beuy.

Toxom nokropckux akagemckux crynuja, 2015. rogune, Kannumaar je mpoBeo Tpu mecera Ha
ycaBpIIaBamy y Kiacu()HUKaIMoOHOM JIPYITBY ,,Bureau Veritas® y AHTBeprieHy, Tl je y4eCTBOBAO
Yy pa3Bojy KIAacH(pHUKAIMOHUX IMpaBHUa 3a PEYHO-MOpcKe OpomoBe. TOkOM YeTBOpOMECEYHOT
CTynujcKor OopaBka Ha YHmuBep3utTeTy y Tpcry, 2018. roawHe, y OKBUPY Iporpama CTYIEHTCKE
MobumHOocTH Erasmus+, paauo je 1eo ucTpakuBama 3a moTpede JOKTOPCKE AUCepTaIlrje.

1.1.3. JlomatHe (BaHHAacTaBHE) aKTUBHOCTHU

Kanmunar je 6uo unan JlokanHor opranuszanuoHor komurera 16. Mehynaponne pagroHure o cra-
owmrery Opoma (ISSW2017), nHaj3HauajHUjer HAYYHOT CKyla Yy OBOj OOJacTH, OJp)KaHE Yy
beorpany, y jyny 2017. Kanguaar je unan nBa npodecroHanHa yapyxkema: Royal Institution of
Naval Architects (RINA) u JIpymTBa OponorpaheBHux wHxemepa u texuudapa (JIBUT). Toxom
2017. rogune, Credan PynaxoBuh je O6mo Boha TmMmMa crynmeHara Oponorpaame ,,Confluence
Belgrade®, koju je, y koHkypeHuju Bumie oA 20 THMOBAa W3 YHTABOT CBETA, OCTBAPUO 3aMaKCHHU
ycmex (Ipyro MecTo y jeIHOj Ol KaTeropuja) Ha Takmuuewy ,,Hydrocontest 2017 y Cen Tpormey.

1.1.4. [pyre BemITuHE Of BAXKHOCTH 32 JIOKTOPCKE CTYyIH]e

Credpan PynakoBuh akTuBHO mporpamupa y copTBepckoM okpyxkemy Wolfram Mathematica.
Kanaumar je ayrop OpuUrHHaIHOT KOMITJYTEPCKOT MporpaMa 3a MpopadyH crabuimurera Opoja y
ckiany ca Jlpyrom resepamujoM KpuTepujyma cradbunutera Heomrehenor Opoma. Ocum Tora,
Kanaunmar je akTUBHM KOPUCHUK cOPTBEpa KOjU ce€ KOPUCTU y Opomorpaamu: Seaway u ShipMO
(3a mpopauyH noHamama 0posaa Ha Tanacuma), DELFTship (3a npopauyn Opojicke XuapocTaTuke u
cradbmwimrera), kao U LaTeX, AutoCAD, Rhinoceros, ut.

Kannunar TedHo roBOpHM €HIJIECKH JE€3MK, M CAaMOCTAJHO MUIIE TEXHUYKE W3BEITaje U HaydyHe
paZoBe Ha EHIJIECKOM.

1.2. CteueHO HAYYHOUCTPAKUBAUYKO UCKYCTBO

1.2.1. JlokTOpCKe aKkaJeMCKe CTy/auje

Kangunat je ynucao ITOKTOpPCKE akaJleMCKe CTyAuje Ha MamurHCKOM (akyaTeTy YHHUBEp3UTETa y
beorpany, 11. mHoBembpa 2014. ronune. Craryc Kannunmara je y ckiagy ¢ oapeadama 3akoHa O
BHUCOKOM oOpa3oBamy PemyOmuke CpOuje. Kamaunmar je, 1o cama, Ha JOKTOPCKUM aKaJIeMCKHM
crynujama octBapro 120 ECIIb GomoBa u cBe HCIHTE j€ MOJOKHUO ca HajBUIIOM oreHoM, 10. VY
HACTaBKY je JaT CIUcaK ucnuTa Koje je Kanauaar monoxuo.

Cemectrap Ilpeamer ECIIb Ouena
1 Bumm xypc matemaruke 5 10
1 Hywmepuuke meroze 5 10
1 OMHMUP u xomyHHKanuja 5 10
1 Jlunamuka 6poma 5 10
1 UctpaxkuBame u mydaukoBame — [ 10 10
2 Opnabpana moriaBiba U3 MexaHuke Quynaa 5 10



2 CaBpeMeHe TeHCHIUjE Y TpopauyHy OpOACKMX KOHCTPYKIHja 5 10
2 Opnabpana noriassba U3 OPOJICKE XUIPOINHAMUKE 5 10
2 HctpaxuBame u myonnkoBame — 11 15 10
3 Jlunamuuka ontepehema Oposia Ha Tamacuma 5 10
3 TanacHa KpeTamba TEUHOCTH 5 10
3 UcrpaxkuBame u myonukoBame — [11 20 10
4 HctpaxuBame u my0iaukoBame — [V 8 10
4 [Ipojekat uaeje JOKTOpCKE AUCepTaIyje 22 10

Vkynno ECIIb 120

1.2.2. Hay4Hu pagoBu U TEXHHUYKH U3BEIITAjH

Kanaunmar je o0jaBuo Tpu paja y HaydYHHM 4YacONMCHMMA M TPU paja Ha Mel)yHapoaHUM HAyIHUM
ckynoBuma. Kanaunar je nmpBu ayrop ABa paja o0jaB/beHa y BpXYHCKUM Mel)yHapOoIHUM YacOIUCH-
Ma (kareropuje M21). Kanguaar je Takohe o0jaBuo u jenan paja y HalluOHATHOM dacomnucy melhyHa-
ponHor 3Hauaja (kareropuja M24). Kanauaar je 06jaBuo U mpeAcTaBuo TpH paja (IITaMIaHa y Ie-
JUHU y 300pHHAIIMMA pajioBa) HA pEHOMUPaHUM MelyyHapoaIHUM KOH(epeHrjama u3 OpoIorpaame
(xareropuja M33). [TocebHO Tpeba HariIacuTH Ja cy ABa o1 oBa Tpu HayyHa ckyna (ISSW u STAB)
noceeheHa cTabuIuTeTy, TMHAMUIIA U CUTYPHOCTH OpoJia, IITO je YIPaBO U MPEAMET MPEAJIOKEHE
TeMe JOKTOPCKE ArcepTanyje. Y HacTaBKy je CIUCAaK HaydyHUX pajioBa Koje je o0jaBuo Kanaunar.

Hayunu pan Kareropuja

Rudakovié, S., Backalov, 1., 2019, “Operational limitations of a river-sea container M21
vessel in the framework of the Second Generation Intact Stability Criteria”, Ocean
Engineering, vol. 183, pp. 409-418 (ISSN 0029-8018, IF =2.73).

Rudakovié, S., Bulian, G., Backalov, 1., 2019, “Effective wave slope coefficient of M21
river-sea ships”, Ocean Engineering, Vol. 192, paper 106427 (ISSN 0029-8018, IF =
2.73).

Backalov, I, Rudakovié, S., 2017, “Influence of freeboard on ship stability in rough M24
weather: a probabilistic analysis”, FME Transactions Vol. 45, No. 1, pp. 45-50.

Rudakovié, S., Backalov, 1., 2018, “Operational limitations of river-sea ships in the M33
framework of the Second Generation Intact Stability Criteria”, Proceedings of the

13" International Conference on the Stability of Ships and Ocean Vehicles (STAB

2018), Kobe, pp. 271-282 (ISBN 978-4-908678-11-0).

Rudakovi¢, S., Backalov, L., 2017, “On application of standard methods for roll M33
damping prediction to inland vessels”, Proceedings of the 16™ International Ship
Stability Workshop (ISSW 2017), Belgrade, pp. 159-166 (ISBN 978-86-7083-935-9).

Backalov, 1., Kalajdzi¢, M., Momc¢ilovi¢, N., Rudakovié, S., 2016, “A study of an M33
unconventional container vessel concept for the Danube”, Proceedings of the 13t

International Symposium on Practical Design of Ships and Other Floating Structures
PRADS’2016, Copenhagen, pp. 593-601 (e-ISBN 978-87-7475-473-2).




Ocum Tora, Kannuaar je ayrop aBa TEXHMYKA H3BELITaja O HCTPAKUBaWby O00ABJLEHOM TOKOM
crienyjanu3anyje y KiacupuKamumoHoM ApymTBy ,Bureau Veritas“ y AHTBepneHy U TOKOM
cTyaujckor 6opaska Ha OjiceKy 3a HHKEHEPCTBO M apXUTEKTYpy YHuBep3urera y Tpcery:

TexHUUKH U3BEIITa]

Rudakovié, S., 2018, “Effective wave slope and natural roll frequency for river-sea ships: direct
calculation and development of simplified regression formulae”, Project: 2017-1-1T02-KA107-
035527, Trieste.

Rudakovié, S., 2015, “Hydrodynamic analysis of inland navigation vessels”, Bureau Veritas, Inland
Navigation Management, Antwerp.

1.2.3. VYyemhe y uctpaxuBauykuM MpojeKTHMA

On nvoBeMOpa 2014. rogune, Credan PynakoBuh je Omo aHra)koBaH y MpoOjeKTy TeXHOJOIIKOT
pa3Boja MuHHcTapcTBa 00pa3oBama, HayKe M TEXHOJOLIKOr pa3Boja “Pa3Boj HOBe reHeparmje
CUTYpPHUX, epUKACHUX U eKojomkux Opomosa”, 6p. TR35009. UctpaxuBame 3a moTpede TOKTOP-
CKe JucepTanuje AeTMMUYHO je (UHAHCHUPAHO CPEACTBUMA U3 OBOT MPOjeKTa.

On jyna 2017. ronune, Kannuaar yuectByje y npojekty NOVIMAR (NOVel Iwt and MARitime
transport concepts) Koju ce U3BOAM y OKBHpY mporpama EBporcke komucuje Horizon 2020 R&I
Programme Mobility for Growth.

1.2.4. VYwuemhe y HacTaBu

V mkonckoj 2014/15. ronuan Kannuaar je 6uo aHraxoBaH y HacTaBu Ha npeaMeruma [1moBHOCT n
crabmwimret 6pona 1 (Ha OCHOBHMM aKaJIeMCKUM cTyaujama), u [lmoBHOCT 1 ctabunurer Opona 2 u
[Tonamame Opoia Ha TamacuMa (Ha MacTep akaJeMCKUM CTyaujama). Y mepuoay on oktobpa 2015.
1o neremoOpa 2019. Credan Pymnakosuh je 610 3amocieH Kao acUCTEHT Ha npeaMeTruma [moBHOCT u
crabmuter Opoxa 1, 3aBpuHu ucnuT, [InmoBHOCT M crabunurer Opona 2 u [lonamame Oposa Ha
tanacuMa. Kannunar je 6uo wiaH u mect KoMucHja 3a onopany Jumiomckor / Macrep pana.

1.3. Onena noxo0OHOCTH KaHAMIATA 3a P Ha [IPEUIOKEHO] TEMU

Ha ocHoBy nndopmanuja npeacraBbeHnx y oBoM Pedepary, Komucuja 3akipyuyje crnenehe:

— Credan PynakoBuh je crioco0aH 3a HAYYHOUCTPAKUBAYKH PaJl MO MEHTOPCKUM BOH)CTBOM
U ca MOTpeOHNM CTENICHOM CaMOCTATHOCTH.

— Credan PynakoBuh pazyme u cnocobaH je 1a uMIuieMeHTHpa (yHIaMEHTalIHa TEOpHjCcKa
3HaWka M3 CcTadMiauTeTa M JUHAMUKe Opoja, Opojcke XHIPOAWHAMHKE, MaTeMaTHYKOT
MO/IeJIOBakha (PU3MUKUX U METEOPOJIOMKUX eHOMEHA, UT/I.

— Credan PynakoBuh je cmocobaH 3a paj ca caBpeMEHUM pauyHAPCKUM ajaTuMa, HITO j€ Of
CYIITHHCKOT 3Hauaja 3a UCTPAKUBAKE y 00J1aCTH CTAaOMIUTETa M TMHAMHKE OpoJia.

— Credan Pynakosuh je criocoban aa Ha oaroBapajyhu HauMH MpencTaBy pe3yiTare 100ujeHe
TOKOM HCTPaXMBama y MUCAHOM OOJIMKY (y BHAY HAYUYHUX paioBa M TEXHUYKUX W3BEIITA]ja)
Kao W y ycMeHOM oOnuKy (y BUAYy TpEe3CHTalMja Ha KOH(EpeHIMjaMa, Ha CcacTaHIMMa
UCTPAXHUBAYKUX MIPOjeKaTa, MpeaaBambuMa, UTu.).

Cxonno tome, Komucuja cmarpa aa je Credan PynakoBuh nogo6an 3a paa Ha MpeuIoKeHO] TeMU
JIOKTOPCKE JMCEepTaInje.



2. [IpeaMeT M N/b HCTPAKUBAKA

2.1. IlpeameT UCcTpaKUBamba

[IpemioskeHa TeMe JOKTOPCKE AMCEpTalfje THYe ce jeAHOr oJ (pyHIaMEeHTaTHHUX acrekata 0poo-
rpaame: crabunuteTa Opona y HeomTehenoM cramy. [IpenusHuje, TemMa ce OAHOCH Ha TPOOJIEM
CTabMIMTeTa peyHux OpoJOBa y MOPCKO] IJIOBUIOHU, Tj. HA CTAOMIUTET PEUYHO-MOPCKUX OpojoBa
KOjH Cy y ynoTpeOu mupom cBeta: y benruju, ®pannyckoj, Pyckoj denepanuju, Unauju, Kunu,
utA. McTpaxkuBame je MOTUBHUCAHO YHELCHULIOM Ja, MaKO U MHIYCTPUja M pPeryjaTopHa Teja yBH-
hajy moTpedy 3a mobobIIamkeM CUTYPHOCTH PEYHO-MOPCKHUX OpPOI0Ba, cama Tema je HEZJOBOJHHO HC-
Tpa)keHa. JEAMHCTBEH MPHUCTYIl CUTYPHOCTH PEYHO-MOPCKUX OponoBa (cinyaH MelyHapogaHom pe-
T'YJIAaTOPHOM OKBHUPY 32 MOpPCKE OpOoJI0Be, yCIOCTaBJHEHOM I0JT OKpHUJbeM MeljyHapoaHe moMopceke
OpraHu3alyje) He TOCTOjU. YMECTO TOra, Y YHOTpeOu Cy pa3iuuuTe MOTy-eMIIMpH]jcKe, MPUOINKHE
Y TI0J€THOCTaBJbEHE METO/IE YHja je MPUMEHa, y Hadelly, orpaHnyeHa Ha oapeleHa moapydja u 6po-
noBe oapeheHnX KapakTepUCTHKa, TUIIMYHE 3a pa3MaTpaHy obsacT ruioBuade. HuBo curypnoctu
OCTBapeH noctojehuM MeToaMa MPUHIIAITA]EITHO j€ HEeTO3HAT. Y T0jeIMHUM CITy4ajeBUMa, OBE Me-
TOJIe MOTY YaK HENOTPEeOHO CTPOTo Ja OrpaHHyaBajy MIOBUI0Y peYHO-MOPCKHUX OponoBa. 360r To-
ra, cMarpa ce na OM aJeKBaTHa IpoLeaypa 3a MPOIEHY CTaObuiInTeTa AONPHUHENTAa HE CaMoO CHUTyp-
HOCTH PEYHO-MOPCKHUX OpojioBa, Beh W BUXOBO] ehuKacHOCTH. YIOTpeOOM TauHMjEr MaTeMaTHy-
KOor Mojiena (pu3nykux TojaBa OJ 3Hayaja 3a crabmiuteT Opoga, MOTjia OM Jla ce OCTBApH Mambe
KOH3€pBaTHBHA MPOLIeHa CTa0MINTEeTa U Ja ce, IpeMa ToMe, IPOIINpe TPaHHIle CUTYpHE MI0BUI0E.

2.2. [lnjpeBU HCTPAKUBALA

OCHOBHH LIMJb UCTPAXHBAKA j€ Ja OCMHUCIHU MPOLEAYPY 3a MPOIEHY CTaOUIUTETa PEUHO-MOPCKUX
OpoaoBa M3JI0’)KEHUX OOYHOM BETPY M TajlacuMa, y3uMajyhu y o03up peaqHe BPEMEHCKE YCIOBE U
HampeaHy xuapoauHamuky. Ilpomenypa Tpeba na ce 3acHMBa Ha MaTEMAaTUYKOM MOJENY He-
JIMHEApHOT BaJbama Opojia MO/ ACjCTBOM CTOXAaCTHYKOT BETpa M HEperyJapHuX Tajaca, y3umajyhu
y 003Hp cripe3ame ca ApYruM JbyJbarbuMa U MPoOaOHIMCTHYKY PUCTYI MPOLIEHH CTAaOUIIUTETA.

2.3. PeneBantHa 6ubauorpaduja

[IpemioskeHa Tema je y CKIIaay ca akTyelIHUM UCTpaKMBambuMa y obinactu ctabunurera 6pona, 360r
Yera IOCTOjU BEJTUKH Opoj peleBaHTHUX OMOMMOrpadCKUX jeIMHMIIA, OJ1 KOJUX Cy y HACTaBKYy JaTe
caMo Haj3HayajHuje. IIpumena Teopuje BepoBaTHOhe, TUHaMMKe Opona M MexaHuke Quyniaa
(XMIpOIMHAMHUYKE M CTAaTHCTHYKE TEOpHje TaJlacHUX KpeTama TEYHOCTH) Yy pa3Bojy Jpyre
renepauuje kpurepujyma cradbunurera (SGISC), npukaszanu cy y cryaujama Belenky et al (2011), u
Umeda & Francescutto (2016). Pa3zBoj SGISC y dopmanaum oxkBuprma MelyHapoaHe moMopcke
opranmzanuje (IMO) oxBuja ce nmyxe o NEleHHje; Mpoleaype, MPUMEHa U TEOPUjCKE OCHOBE
SGISC, mpeamer cy u mHorux IMO nokymenara, kao mto cy IMO (2016a) u IMO (2016b). Mehy
Haj3HAYajHUJUM paZioBUMa MOocBeheHMM MaTeMaTHYKUM MOJEIMMa CHJIa 1 MOMEHATa KOju JIelyjy
Ha Opox Ha Tanacuma Hanase ce Himeno (1981) u Kawahara et al (2009), koju ce 6aBe MOMEHTOM
npurymema Babama, U Salvesen et al (1970) u Tasai (1971) koju ce, uzmelhy ocranor, OaBe
yTuIajeM audpaxinje Tanaca u CperHyTux JbyJbamka Ha TaJlackMa Ha MOOy/IHE MOMEHTE BaJhamba.
MoryhHocT mnpuMeHe NpoOAOMIMCTUYKOr MpopadyHa TyOMTKa CTaOWJIMTETa YCIEed BETHKUX
aMIUTUTY/Ia BaJbakba PEYHO-MOPCKHX OpOJIOBa WM IMOMPEYHUX YyOp3ama y KOpMHJIApHHUIIAMa OBHX
OpomoBa pa3marpa ce y paxy Backalov (2019).
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Belenky, V., Spyrou, K., van Walree, F., Almeida Santos Neves, M., Umeda, N. (Eds.),
Contemporary Ideas on Ship Stability - Risk of Capsizing. Fluid Mechanics and its Applications,
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3. IToaa3ne xumorese

OcHoBHa XUIOTE3a KOJY JJOKTOPCKa AMcCepTanuja Tpeda ga MOTBPAU WK OMOBPTHE je MOryhHOCT 1a
ce 3a MPOIeHY CTaOMIIUTETa PEYHO-MOPCKUX OposoBa y HeomTeheHOM cTamy, MoJ 1ejCTBOM 00U-
HOT BETpa M Tajaca, KOPUCTH MPOoOaOMIMCTUYIKN IPUCTYI. Y TOM CMHUCITY, TOKTOPCKA JAUCEpTaIja
Tpeba na ucnuta na 11 SGISC npencraBiba aIeKBaTHO pelIeHE 3a MPOoOIeM MpoIeHe cTaduiIuTeTa
PEYHO-MOPCKUX OpomoBa. XHWIOTe3a ce 3acHWBa Ha ¢yHmameHTtasHoM npuHiuny SGISC, mpema
KOjeM IpolieHa crabuinuTera 6poaa Tpebda aa mouusa, y mro Behoj Mepu, Ha JUHAMULU ¥ XUAPOIH-
HaMHIK OpoJia y peaTHUM BPEMEHCKHM YCJIOBHMA, YMECTO Ha IOIY-EMITUPUjCKHUM METo/aMa Koje
cy y ynotpebu. SGISC, npema Tome, Tpebda 1a Oyie NpuMeHHUBa U Ha T3B. HEKOHBEHIIMOHATIHE Opo-
JIOBE, KOJU C€ O] CTaHJIapAHUX OpOJ0Ba PA3IHMKY]y MO TEXHUYKUM W/UIU €KCIUIOATallHOHUM Kapak-
TepucTHUKama. 3axBajbyjyhu cBojuM criennUIHUM CBOjCTBUMA (BUCOKHM BPEIHOCTHMA OJTHOCA Jy-
KWHE U IMUPUHE, IIUPUHE U Ta3a, koeduimjenara myHohe uctucHyha u mynohe riaBHor pebdpa, pe-
JATUBHO HUCKOM CIIO000THOM OOKY, UT/A.) 300T KOJUX C€ Pa3iuKYyjy OJ CTaHIAapJHUX MOPCKUX Opo-
JI0OBa U BPJIO MoceOHOM Mpoduiay eKcrutoaramnuje (Koju moapasyMeBa MIOBHAOY pedHuX OpojoBa
MOpEM), PEYHO-MOPCKH OpOJIOBH C€ 3aucTa MOTY CMaTpaTH HEKOHBeHIMOHamHHM. IIpema Tome,
MIPEJIOKEHUM UCTpakuBameM TecTupa ce u crocoonoct SGISC na, Ha ajgexkBaTaH Ha4YMH, y3ME Y
003up cnenupuIHOCTH OPOAOBA.

4. HayuHe MeTO/Ie HCTPaKNBamba
Tokom npBe roanHe JOKTOPCKUX cTyauja, Kanauaat je mpoBeo Tpu Mecela Ha ycaBpllaBamby y O/1-

CeKy 3a peuHe OpomoBe KiacupUKaIMOHOT apymiTBa ,,Bureau Veritas“ y AntBeprieny (BV DNI),
KOjH j€ OJITOBOPAH 3a pa3Boj KIacH(UKAIUOHUX MIPABHIIA 32 PEUHO-MOpPCKe OpoioBe. Y caBpIliaBame



y BV DNI omoryhuro je Kannuaary na npoy4yaBa Kako Crieu(pUIHOCTH PEUHO-MOPCKUX OpoIoBa,
TaKO U Pa3JInYUTE MPOIKCE O CUTYPHOCTH OBOT THITa OPOJIOBA KOJU CY Y YIOTpeOH MIMPOM CBETA.

Kanaunar je obhopmuio 6a3y peuHUX B PEUHO-MOPCKHX OpOJ0Ba KOja MOXE J1a C€ KOPUCTH Yy HyMe-
PUYKUM €KCTIEpUMEHTHMAa MOTPEOHUM 3a IPOBEPY OCHOBHUX XHIIOTE3a Aucepranuje. baza canpxu
HeomnxojHe noaaTke (ykJbydyjyhu u reomerpujy Tpymna) Bumie on 50 OpomoBa, u o0yxBaTa CBe
KJ1ace peyHHX OpOoI0Ba MOTOAHUX 32 OTPAHUYCHY IIOBUI0Y MOPEM.

Kangunat Tpeba na cuposene Benuku 6poj (oxo 700000) HymMepHUKUX TecTOBa, KopucTehn opuru-
HaJTHU KOMITjYTEPCKH MPOTrpaM KOjHU je caM pa3BHO, Kako Ou ce, Ha OpomoBuma u3 0asze, yTBPIUO
YTULQj T0jeIMHUX KapaKTepucTuka Opoza (MeTalleHTapcKe BUCHHE, M0JIOXKAja KOPMUIIApHUIIE, T0-
BPIIMHE M3JI0KEHE BETPY, yIJla HAIUIaB/bUBamka, UT/I.) 1 BPEMEHCKHX YCJIOBA Ha MHIEKCE T'yOHTKa
crabminTera. MaTeMaTH4Ki MOJIENIM Bajbamka Opoja pemraBahe ce HyMepUUKH, a pe3yiITaTH HyMe-
PHUKHUX eKcrieprMeHaTta Ouhe aHaIM3MpaHNd CTOXAaCTUYKOM U PErPECHOHOM aHAIN30M.

5. OYekuBaHHU HAYYHHU JONIPHHOC

Oudekyje ce 1a TOKTOpCKa JUCEpTaIrja Ha MPEJIOKEHY TEMY CalipkKH cliieiehe HaydyHe JOPUHOCE y
obmacTi OpOJCKE AMHAMHKE M XUAPOJMHAMMKE, W IMPHUMEHE CTAaTUCTHYKE aHAU3e U Teopuje
BepoBaTHOhe.

a) JenMHCTBEH OKBH 3a MPOICHY CTaOMIUTETAa PEYHO-MOPCKUX OpojoBa y HeomTeheHOM cTa-
By, KOjU y3UMa y 003up AMHaMUKY Opojia y peaTHUM BPEMEHCKUM YCIOBUMA U crienuuyHe
acrieKTe XHMIPOJMHAMHUKE PEYHO-MOPCKHX OpojoBa. Pa3Boj oBakBOr OKBHpa IOJpazyMeBa
YCIIOCTaBJbaE OJroBapajyher MaTeMaTHUKOI MoJefia Bajbama OpoJia OJHOCHO aJeKBaTHUX
neuHUNNja XUAPOIMHAMHYKNX, PECTUTYIMOHNX M MOOYIHHX CHJIa 1 MOMEHAaTa: MOMEHTa
NPUTYIICHA IPU BaJbalby PEYHO-MOPCKUX OpOJIOBA, CONICTBEHE (PPEKBEHIIM]E Bajbamha PEUHO-
MOpPCKUX OpozoBa W KoedunujeHTa edeKTUBHOT Haruba Tanaca, y3umajyhm y o03up
cneun(rYHa CBOjCTBAa reOMETpHUje TpylHa OBakBHX OpojaoBa. OkBUp Ou Tpedano Ja caapiku
BHUILE HHWBOA KOMIUIEKCHOCTH OJHOCHO TAa4HOCTH, CIMYHO IPUCTYIY KOjH CE€ KOPUCTH Y
Jpyroj reHepanuju Kkpurepujyma crabunutera. Ouekyje ce aa Oyny pa3BHjeHe MpoLeaype 3a
npopauyH [IpBor m [Ipyror HMBoa pamHMBOCTH M ['paHuIla eKCIuioaTalyje pedHO-MOPCKUX
OpoloBa y OJIHOCY Ha MOTYhHOCT IyOMTKa CTaOWJIMTETa NPH PE30HAHTHOM BaJbamby Ha
0OYHUM TaJacMMa M TPH BEIUKUM HONPEYHUM yOp3amKMa. TakaB OKBHD, Y OBOM TPEHYTKY,
HE M0CTOjH, Ka0 HU NOTPEOHN MaTEeMaTHYKH MOJICIIH.

b) Metoznonoruja 3a u3zBoheme [IpBor HUBOA pambUBOCTH HETIOCPEAHO U3 pe3yiTara lpyror Hu-
Boa. TakBa METOIOJIOTH]ad, 3a PE3OHAHTHO BaJhalbe Opoja IIoA AejcTBOM OOYHOr BeTpa U
Tajaca, v OBOM TPEHVTKY, HUj€ pa3BUjeHAa HU 3a MOPCKE OpOJIOBE.

Cwmarpa ce ja npeaiokeHa JOKTOpPCKa IucepTainja cCaap ke u cienehe crpydHe TOmpUHOCE.

c) Merononoryuja 3a nporeHy e(huKacHOCTH pa3IMYUTHUX pelliekha U MOCTyMaKa 3a Mo00JbIIame
CcTabMIMTETa pEYHO-MOPCKUX OpooBa. [locToju HU3 peniema 3a MoO0JbIIake CTAOUIUTETA U
NPOIIMpPEHE TPaHMIA EKCIUIoaTalije PeYHO-MOPCKUX OpoJoBa Ha TajacuMa, IITO 3aXTeBa
CTPYKTYpPHCAaH HPUCTYN NPOLEHH HHUXOBE epHKAacCHOCTH. TakBa METOMOJIOTH]a, 32 PEYHO-
MOpCKe OpoIoBE, Y OBOM TPEHYTKY, HE OCTO]H.

d) Ilpeanor jenuHCTBeHMX MelyHApOIHUX MPONKHCAa O CTAOMIIMTETY PEYHO-MOPCKUX OponoBa.
OKBUp U TIPOLIETYPE Pa3BUjE€HE Y OKBUPY JOKTOPCKE JIUCEpTaIlje MOTJIe OU J1a IPEeACTaBIbajy
OCHOBY 3a pa3Boj IJ100aJIHO IPUMEHUBHX MPaBHJIa O CTAOMIUTETY PEYHO-MOPCKUX OpOJIOBA.
TakBu nponucH, y OBOM TPEHYTKY, HE IIOCTOje.




6. Ilian ucTpaxuBama U CTPYKTYypa paaa

Kangunat Tpeba na ucnura y Kojoj Mmepu Tpeda MOAM(PHUKOBATH MaTeMaTHUKHA MOJIET HETMHEAPHOT
BaJbarka Opoja U3JI0KEHOT OOYHOM BETPY U TajJacuMa, KOJU c€ KOPUCTU Y OKBHpPY Jlpyre reneparu-
je kputepujyma crabunurera HeomreheHor 6pona, y3umajyhu y o63up cneunduyaa cBojcTBa ped-
HO-MOpCcKuX OpomoBa. Kanmmmar tpeba nma mpenioxku oaroBapajyhe BpeaHOCTH TPHXBAT/BUBUX
rpaHuIa ryOuTKa cTabMiIUTeTa 32 peuHo-Mopcke OpoaoBe. Ha ocHOBY pe3ynTara HyMEpUUYKUX eKC-
TepuMeHaTa CIpoBeICHUX Ha 0a3u OpojoBa, Kopuctehu perpecuony ananusy, Kanguaar tpeda ga
pa3BHje MeTOo0J0THjy 3a u3Boheme [IpBor HUBOA pamUBOCTU HEemocpeaHo u3 [pyror HuBoa. Kan-
auaaT Tpeda Ja OCMUCIH MOCTYIaK 3a MpopadyyH ['paHuIia ekcruioaTaluje peYHo-MOPCKUX OpoioBa
U Ja PeJUI0KHU METOJ 32 IPOLIeHY e(UKACHOCTH pelliekha U MOCTYIaKa 3a M000JbIIake CTa0MINTe-
Ta PEYHO-MOPCKHUX OpoaoBa.

7. 3ak/by4yak u npeayior

Ha ocHoBy ananm3e TemMe JOKTOpPCKE AUCepTaIrje Kojy je mpemnoxkuno Kanauaar, mupeBa nucepra-
1yje u Moryher HayyHOT JIONIPUHOCA, U y3uMajyhu y 003up cBe peseBaHTHe nogatke o Kanmunary
Credany PymakoBuhy, cTyJIeHTY HOKTOPCKHX aKaJeMCKHX CTyauja MammHckor ¢akynrera YHH-
Bep3urera y beorpany, Komucuja cmarpa ia je Tema HayyHO 3acHoBaHa U aa je Kanaunat mogoban
3a pan Ha npemioxkeHoj Temu. [Ipema Tome, Komucuja npennaxe Behy 3a mokropcke cryauje na
Kanaunaty o100pu pag Ha JOKTOPCKO] TUCEPTALU]jU IO HA3UBOM:

A NOVEL APPROACH TO STABILITY ASSESSMENT OF RIVER-SEA SHIPS

NHOBATHUBHU ITPUCTYII TIPOHEHU CTABUJINTETA
PEYHO-MOPCKHUX BPOJOBA

Hayuna oGnacT mpenyioskeHe MOKTOpPCKE aucepTaije je MamuHCTBO. Yka HaydHa 00JiacT je
Opomorpanama.

Komucuja takohe npeanaxe BanpenHor npodecopa ap Uropa baukamoBa 3a MEHTOpa ITOKTOpPCKE
JTucepTarmje.

VY Bbeorpany, 12. mapta 2020. rogune
YJIAHOBU KOMUCUJE

np Urop baukanos, Banpenau mpodecop
MammuHcku akynrer YHuBep3urera y beorpany

1p Mutopax MoTok, petoBHU TTpodecop
MamuHcku akynrer YHuBep3utera y beorpany

np Mapkoc Murec ['oHcanec, Banpeaau npodecop
Texuuuku ¢akynrer, Yausep3utet y Kopymu
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UNIVERSITY OF BELGRADE
Faculty of Mechanical Engineering

To:

COUNCIL FOR DOCTORAL STUDIES

Subject: Evaluation of scientific soundness of the doctoral dissertation topic and eligibility of the
Candidate Stefan Rudakovi¢, Ph.D. student

By decision no. 54/2 of Educational and Scientific Council of the Faculty of Mechanical

Engineering, University of Belgrade, made on 21.01.2020, we were appointed for the members of

the Committee for evaluation of eligibility the candidate and scientific soundness of the topic of the

doctoral dissertation of Stefan Rudakovi¢ (hereinafter the Candidate), a PhD student at Faculty of

Mechanical Engineering, University of Belgrade. The proposed topic of the doctoral dissertation is:
A NOVEL APPROACH TO STABILITY ASSESSMENT OF RIVER-SEA SHIPS

HNHOBATHUBHU NNPUCTYII IPOUEHU CTABUJIMTETA
PEYHO-MOPCKHUX BPOJOBA

Based on the material enclosed with the Candidate’s Request, the Committee submits the following

REPORT

1. Principal information about the candidate

1.1. Biographical data

1.1.1. Education

Stefan Rudakovié¢ was born on 3™ of May 1989 in Belgrade. Having finished IX Belgrade
gymnasium (2004-2008), the Candidate enrolled the B.Sc. degree studies at University of Belgrade,
Faculty of Mechanical Engineering (2008-2011). Following the completion of the B.Sc. degree, the
Candidate enrolled the M.Sc. degree studies in Naval Architecture at the same institution (2011-
2014). During the final year of M.Sc. degree studies, the Candidate was awarded by the Faculty of
Mechanical Engineering for exceptional success in academic year 2012/13. The Candidate defended
M.Sc. thesis “A probabilistic analysis of the influence of the freeboard on the stability of a small
multipurpose cargo ship” in 2014 thus obtaining the title of the Master of Science in Mechanical
Engineering (Naval Architecture). After obtaining the M.Sc. degree, the Candidate enrolled the
Ph.D. degree studies in Naval Architecture at University of Belgrade, Faculty of Mechanical
Engineering, in 2014.



1.1.2. Internships and specializations

During the M.Sc. degree studies, Stefan Rudakovi¢ carried out two internships, both in 2012: a two-
week skills praxis in shipyard “Vahali” in Belgrade, and a one-month internship in Austrian agency
for inland waterways management “viadonau” in Vienna, Austria.

During the Ph.D. studies, the Candidate completed a three-month specialization in the classification
society Bureau Veritas in Antwerp, Belgium, where he worked on the development of classification
rules for river-sea ships in 2015. The Candidate also undertook a four-month research for his Ph.D.
thesis at the University of Trieste, Italy, within the Erasmus+ student mobility program in 2018.

1.1.3. Additional (extracurricular) activities

Stefan Rudakovi¢ was a member of the Local organizing committee of the 16" International Ship
Stability Workshop (ISSW2017), the most prominent scientific event in the field of ship stability,
held in Belgrade in June 2017. The Candidate is a member of two professional associations:
associate member of the Royal Institution of Naval Architects (AMRINA) and a member of the
Society of Naval Architects of Serbia (SNAS). During 2017, Stefan Rudakovi¢ was the team leader
of the “Confluence Belgrade” team of students of the Department of Naval Architecture, which
participated in the “Hydrocontest 2017 competition in Saint-Tropez, France. The team led by
Stefan Rudakovi¢ competed with over 20 teams from all around the world and achieved significant
results (i.e. the second place in one of the contest categories).

1.1.4. Other skills relevant for the doctoral studies

Stefan Rudakovi¢ is actively programming in Wolfram Mathematica. The Candidate is the sole
author of an original computer code for contemporary intact stability assessment in compliance with
the Second Generation Intact Stability Criteria. In addition, the Candidate is an active user of
software used in naval architecture: Seaway and ShipMO (for seakeeping calculations), DELFTship
(for ship hydrostatics and stability calculations), as well as LaTeX, AutoCAD, Rhinoceros, etc.

The Candidate is fluent in English. The Candidate also demonstrated the capability of writing
technical reports and scientific papers in English.

1.2. Acquired experience necessary for scientific research

1.2.1. Doctoral studies

The Candidate enrolled the Ph.D. degree studies at Faculty of Mechanical Engineering, University
of Belgrade, November 11, 2014. The status of the Candidate is in agreement with the Law on
higher education of the Republic of Serbia. In course of the doctoral studies, the Candidate has so
far obtained 120 ECTS passing all the exams with the highest mark (10/10). The list of the courses
taken by the Candidate is given below.

Semester Course ECTS Mark
1 Advanced course in mathematics 5 10
1 Numerical methods 5 10
1 Organization and methods of scientific research and communication 5 10
1 Ship dynamics 5 10
1 Research and publication — I 10 10
2 Selected chapters in fluid mechanics 5 10



2 Contemporary trends in ship structural design 5 10
2 Selected topics in ship hydrodynamics 5 10
2 Research and publication — II 15 10
3 Wave induced loads on ships 5 10
3 Water waves 5 10
3 Research and publication — III 20 10
4 Research and publication — IV 8 10
4 Elaboration of Ph.D. thesis proposal 22 10

Total ECTS 120

1.2.2. Scientific publications and technical reports

The Candidate has published six peer-reviewed papers: three papers published in scientific journals
and three papers published in international scientific conferences. The Candidate is the first author
of two papers published in the top-ranked international scientific journals (category M21). The
Candidate has also published one paper in a national journal of international importance (category
M24). Finally, the Candidate has published and presented three papers in renowned international
conferences in the field of naval architecture, whereby the papers were published in entirety in
conference proceedings (category M33). In specific, two of these three events (ISSW and STAB)
are dedicated exclusively to ship stability, dynamics and safety, which is exactly the focus of the
proposed dissertation topic. The list of the scientific publications of the Candidate is given below.

Scientific publication Category*

Rudakovié, S., Backalov, 1., 2019, “Operational limitations of a river-sea container M21
vessel in the framework of the Second Generation Intact Stability Criteria”, Ocean
Engineering, vol. 183, pp. 409-418 (ISSN 0029-8018, IF =2.73).

Rudakovié, S., Bulian, G., Backalov, 1., 2019, “Effective wave slope coefficient of M21
river-sea ships”, Ocean Engineering, Vol. 192, paper 106427 (ISSN 0029-8018, IF =
2.73).

Backalov, I, Rudakovi¢, S., 2017, “Influence of freeboard on ship stability in rough M24
weather: a probabilistic analysis”, FME Transactions Vol. 45, No. 1, pp. 45-50.

Rudakovié, S., Backalov, 1., 2018, “Operational limitations of river-sea ships in the M33
framework of the Second Generation Intact Stability Criteria”, Proceedings of the

13" International Conference on the Stability of Ships and Ocean Vehicles (STAB

2018), Kobe, pp. 271-282 (ISBN 978-4-908678-11-0).

Rudakovié, S., Backalov, 1., 2017, “On application of standard methods for roll M33
damping prediction to inland vessels”, Proceedings of the 16" International Ship
Stability Workshop (ISSW 2017), Belgrade, pp. 159-166 (ISBN 978-86-7083-935-9).

Backalov, ., Kalajdzi¢, M., Mom¢ilovi¢, N., Rudakovié, S., 2016, “A study of an M33
unconventional container vessel concept for the Danube”, Proceedings of the 13™
International Symposium on Practical Design of Ships and Other Floating Structures
PRADS’2016, Copenhagen, pp. 593-601 (e-ISBN 978-87-7475-473-2).

* According to the criteria of Ministry of Science, Education and Technological Development of the Republic of Serbia
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In addition, the Candidate has authored two technical reports on the research activities carried out
during the internships in Bureau Veritas in Antwerp and Department of Engineering and
architecture at University of Trieste in Trieste:

Technical report

Rudakovi¢, S., 2018, “Effective wave slope and natural roll frequency for river-sea ships: direct
calculation and development of simplified regression formulae”, Project: 2017-1-1T02-KA107-
035527, Trieste.

Rudakovig, S., 2015, “Hydrodynamic analysis of inland navigation vessels”, Bureau Veritas, Inland
Navigation Management, Antwerp.

1.2.3. Participation in research projects

As of November 2014, Stefan Rudakovi¢ has been engaged in the Technology Development
Program of Serbian Ministry of Education, Science and Technology Development project
“Development of Next Generation of Safe, Efficient, Environmentally Sustainable Ships”, project
no. TR35009. The research done for the purpose of the doctoral dissertation was partly funded
through this project.

As of June 2017, the Candidate participates in Horizon 2020 R&I Programme Mobility for Growth
project NOVIMAR (NOVel Iwt and MARitime transport concepts).

1.2.4. Participation in teaching activities

During the academic year 2014/15, the Candidate was engaged in teaching activities in courses:
Ship Buoyancy and Stability 1 (at B.Sc. degree level of studies), and Ship Buoyancy and Stability 2,
and Seakeeping (at M.Sc. degree level of studies). From October 2015 to December 2019 Stefan
Rudakovi¢ was employed as a teaching assistant in courses: Ship Buoyancy and Stability 1, Final
exam for B.Sc. thesis, Ship Buoyancy and Stability 2, and Seakeeping. The Candidate was a
member of six committees for Master thesis or Diploma thesis defense.

1.3. Evaluation of eligibility of the Candidate to work on the proposed topic

Based on the information herein presented, the Committee concludes the following:

— Stefan Rudakovi¢ is capable of performing the required scientific research with sufficient
degree of independence and under mentorship.

— Stefan Rudakovi¢ is capable of understanding and implementing the underlying theory of ship
stability and dynamics, ship hydrodynamics, mathematical modelling of environmental
conditions, etc.

— Stefan Rudakovi¢ is capable of working with contemporary computational tools which is an
indispensable part of the research in ship stability and dynamics.

— Stefan Rudakovi¢ is capable of appropriately presenting and communicating the results
obtained during research in written form (in scientific papers and technical reports), as well as
in oral form (in form of presentations in the conferences, project meetings, lectures, etc.).

Therefore, the Committee is of opinion that Stefan Rudakovic is eligible to work on the proposed
doctoral dissertation topic.



2. Subject and objectives of the research

2.1. Subject of research

The proposed doctoral dissertation topic concerns one of the fundamental aspects of naval
architecture: stability of ships in intact condition. More specifically, the topic addresses the problem
of intact stability of inland vessels in maritime navigation, i.e. intact stability of river-sea ships
which are in operation all over the world: in Belgium, France, the Russian Federation, India, China,
etc. The research is motivated by the fact that even though there is a demand from the industry and
the authorities for improvement of safety of river-sea ships, the topic itself is insufficiently
examined. A common approach to the safety of river-sea vessels (akin to international regulatory
framework applicable to seagoing ships and instituted by International Maritime Organization) does
not exist. In practice, the safety assessment is largely based on diverse (semi-)empirical,
approximate and simplified methods, which are, in principle, design-specific and operational area-
specific. This considerably limits their applicability. The safety level achieved with the existing
methods is unknown. In some cases, such methods may even unnecessarily limit the operation of
the vessels. It is believed that a proper stability assessment procedure would not only contribute to
the safety of river-sea ships but that it may even be beneficial for their efficiency; if a more accurate
mathematical model of stability-related physical phenomena is employed, its application could
result in a less conservative stability assessment and, hence, in expansion of safe navigation
conditions.

2.2. Objectives of the research

The main objective of the research is to conceive a procedure for stability assessment of river-sea
ships in beam wind and waves, accounting for realistic environmental conditions and advanced
hydrodynamics. The procedure is to be based on a mathematical model of nonlinear roll of a ship in
stochastic wind and irregular waves, taking also into account coupling with other ship motions, and
on a probabilistic approach to stability assessment.

2.3. Relevant bibliography

The proposed topic is in line with the state-of-the-art research in ship stability and, as such, could
refer to a number of relevant bibliographic units, whereby only the most important ones are given
below. The application of theory of probability, ship dynamics and fluid mechanics (i.e.
hydrodynamic and stochastic theory of waves) in the development of the SGISC is described in
Belenky et al (2011) and Umeda and Francescutto (2016). The development of the SGISC within
the formal IMO framework has been taking place for more than a decade; hence, the procedures, the
sample applications and the theoretical background of the criteria are presented in a range of IMO
documents, such as IMO (2016a) and IMO (2016b). Among the most important works dedicated to
the mathematical modelling of forces and moments acting on a ship in seaway are Himeno (1981),
and Kawahara et al (2009), dealing with the roll damping moment, and Salvesen et al (1970) and
Tasai (1971) which inter alia deal with the influence of diffraction and coupling of ship motions on
roll excitation moments. Possibility of using a probabilistic assessment of stability failures of river-
sea ships due to large-amplitude roll motion and high accelerations in the wheelhouse is the subject
of Backalov (2019).

Backalov, I., 2019. “A probabilistic analysis of stability regulations for river-sea ships”, In:
Belenky, V., Spyrou, K., van Walree, F., Almeida Santos Neves, M., Umeda, N. (Eds.),
Contemporary Ideas on Ship Stability - Risk of Capsizing. Fluid Mechanics and its Applications,
119. Springer, Cham, pp. 707-723.
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3. Basic hypotheses

The key hypothesis to be confirmed or refuted by the doctoral dissertation is the possibility to use
the probabilistic framework in assessment of intact stability of river-sea ships in beam wind and
waves. The doctoral dissertation should examine whether a rational solution could be found in the
application of the Second Generation Intact Stability Criteria (SGISC) framework to stability of
river-sea ships. The hypothesis is based on the fundamental principle of the SGISC which implies
that ship stability assessment should be based, as far as possible, on ship dynamics and
hydrodynamics in realistic weather conditions, rather than on semi-empirical methods which are
presently in use. The SGISC framework is, therefore, supposed to be applicable to unconventional
ships, i.e. the ships which differ from the standard ones due to specific design and/or operational
characteristics. Due to their distinct design features (high length-to-beam and beam-to-draught
ratios, low freeboard, high block coefficient values, high mid-ship coefficient values, etc.) which set
them apart from the standard seagoing ships, and a very particular operational profile (which
implies inland vessels sailing at sea) river-sea ships may be indeed considered as unconventional
vessels. Therefore, the proposed research could also test the robustness of the SGISC framework to
ship distinctiveness.

4. Scientific research methods
During the first year of Doctoral studies, the Candidate has spent three months in Bureau Veritas

Inland Navigation Management (BV DNI) in Antwerp. BV DNI was responsible for development
of the classification rules for river-sea ships. Thus, the internship in BV DNI enabled the Candidate



to study the specific features of the river-sea ships as well as various stability and safety rules which
are applied to this type of ships worldwide.

The Candidate has gathered a considerable database of inland vessels and river-sea ships which are
to be used in large-scale numerical experiments necessary for verification of the basic hypotheses of
the dissertation. The database comprises more than 50 ships, covering all the classes of inland
vessels suitable for limited maritime navigation.

Several series of large-scale numerical experiments (approximately 700000 experiments), using the
original computer code developed by the Candidate, are to be conducted on the database of vessels
in order to establish the influence of design parameters (metacentric height, wheelhouse elevation,
windage area, flooding angle, etc.), and environmental conditions on stability failure indices.
Numerical methods are to be used in solving the mathematical models of ship roll, while stochastic
analysis and regression analysis are to be used in the analysis of obtained results.

5. Expected scientific contribution

It is expected that the doctoral dissertation on the proposed topic would contain the following
scientific contributions in the fields of ship dynamics and hydrodynamics, and application of
statistical analysis and theory of probability.

a) A common framework for intact stability assessment of river-sea ships which considers ship
dynamics in realistic weather conditions and incorporates the specific aspects of
hydrodynamics of river-sea ships. The development of such framework implies that an
adequate mathematical model of ship roll is established, that is, the hydrodynamic, the
restoring, and the exciting forces and moments are properly defined. This means that the roll
damping moment, natural roll frequency and effective wave slope coefficient of river-sea
ships are calculated taking into account their specific hull geometry features. It is foreseen
that the framework adopts a multi-tiered approach similar to the one used within the Second
Generation Intact Stability Criteria. Within the proposed framework, it is expected that the
specific calculation procedures for Vulnerability Level 1, Vulnerability Level 2 and
Operational Limitations with respect to Dead Ship Condition and Excessive Accelerations
stability failure modes will be developed. Presently, such framework for river-sea ships does
not exist.

b) A methodology to derive the Vulnerability Level 1 assessment procedure from the
Vulnerability Level 2 assessment results. Presently, such methodology for the Dead Ship
Condition stability failure mode has not been developed even for the seagoing ships.

It is considered that the proposed doctoral dissertation could also contain the following professional
contributions.

¢) A methodology to assess and compare the effectiveness of various design and operational
measures for improvement of stability of river-sea ships. A range of methods could be
employed in an attempt to improve the stability of river-sea ships in seaway and extend their
operational limitations, which would require a structured approach to assessment of their
effectiveness. Presently, such methodology for river-sea ships does not exist.

d) A proposal for a unique international regulatory framework for intact stability of river-sea
ships. The framework and the procedures developed within the doctoral dissertation would
make a solid basis for the development of globally applicable river-sea ship stability rules.
Presently, such rules do not exist.




6. Research structure and planning

The Candidate should examine the necessary modifications of the mathematical model of nonlinear
roll of a ship in beam wind and waves, which is used within the framework of the SGISC,
considering the specific features of river-sea ships. The Candidate should propose the appropriate
values of acceptable thresholds of the stability failures relevant for river-sea ships. Based on the
results of numerical experiments conducted on the vessels in the database, and using the regression
analysis, the Candidate should develop the methodology to derive the Vulnerability Level I
assessment directly from the Vulnerability Level 2. The Candidate is to conceive the procedure for
assessment of Operational Limitations of river-sea ships, and to propose a method for evaluation of
effectiveness of design and operational methods for improvement of stability of river-sea ships.

7. Conclusions and proposal

Based on the analysis of the topic of doctoral dissertation proposed by the Candidate, its objectives
and potential scientific contribution, and considering all the relevant information on the Candidate,
Stefan Rudakovi¢, Ph.D. student of University of Belgrade, Faculty of Mechanical Engineering, the
Committee finds the topic to be scientifically sound and the Candidate to be eligible to conduct the
research on the proposed topic. Therefore, the Committee proposes to the Council for Doctoral
Studies to approve the work on the doctoral dissertation titled:

A NOVEL APPROACH TO STABILITY ASSESSMENT OF RIVER-SEA SHIPS

HHOBATHBHH ITPUCTYITIIPOILIEHH CTABHJIUTETA
PEYHO-MOPCKHX BPOJOBA

The academic discipline of the proposed doctoral dissertation topic is Mechanical Engineering. The
sub-discipline is Naval Architecture.

Furthermore, the Committee proposes associate professor Dr. Igor Backalov to be the mentor of the
doctoral dissertation.

In Belgrade, March 12, 2020
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