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YHUBEP3UTET Y BABOJ JIYHHH
PAKYJITET: APXUTEKTOHCKO-IT'PABEBUHCKO-TEOJETCKH

N3BJEIHITAJ KOMUCUJE

0 HPUjas/LeHUM KAHOUOAMUMA 3A U3OOP HACMABHUKA U CAPAOHUKA Y 36albe

I. TOJALOM O KOHKYPCY

Opuryka o paciucuBaBy KOHKYPCa, OpraH Y IaTyM JOHOILEHA OJITYKE: - -
Ha 9. penoBHoj cjenuuity HacraBHo-Hay4HOT BHjelia ApXHTEKTOHCKO-Tpal)eBUHCKO-

TeolNeTCKOr (axynrera YHuBep3uTeTa y bamoj Jlymw, oampxkanoj mana 11.04.2022.ropume,
nornecena je Ommyka 6poj: 14/3.483/22 o pacnucuBamny Konxypca 3a u36op y 3paibe 11acTaBIIHKa
3a yXy HayuHy obmact I'eorexHuka, koja Ipumnaga HayyHoM mosby I 'paheBunapctso. Cenar
Vuausepsutera y Bawoj JIyuu je gana 03.05.2022. roause, gonuo Oanyky 6poj: 01/04-3.920/22 o
onobpery pacnucuBama KoHkypca 3a u300p y 3Bam¢ HaCTAaBHHMKAa 3a Y)Ky HaydHy o06macT
I'eoTexHMKa, Koja IpuNaga HayYHOM I10JbY IrpalleBHHAPCTBO.

Yka Hay4Ha/yMjeTHHUKA O6macT:
T'eoTexnuka

Hasup Qaiymrera: R ——
ApxurexToHcKo-rpalieBUHCKO-TeoaeTcku dakynTer YHusepsutera y bamoj Jlynu

Bpoj kaununara xoju ce Gupajy
1 (jeman)

Bpoj npujapsmenyx kaHauaaTa
1 (jenan)

JlaTyM M MjecTo 06jaBbHBamba KOHKYpCa:

18.05.2022.rox. guesun guct "["nmac Cprncke", HHTEPHET CTPAHUIA yHHBep3H;éT;}; Bélb_qi J'I_yun




CacTtaB KomucHj€: - - - _
Ha 9. cjemmmuu HacraBHo-Hay4HOTr Bujelia ApXHTEKTOHCKO-Tpal)eBHHCKO-TCOAETCKOT dbakynrera
Vrupepautera y Bamoj Jlynm, oapxanoj nana 11.04.2022. ronune, JoHeccHa je Omryka 6poj:
14/3.483-1/22 o uMeHoBamy KomucHje 3a pasMaTparse KOHKYPCHOT MaTepHjalia M IHCambe
1M3BjeIlTaja 33 H360p y 3Batbe HACTABHHKA 32 YKy HaydHy o0macT I'e0TexHuKa, y CacTaBy:

a) TpeAcjenHuK M wiad — npod. Ap Maro Yibapesuh, penosnu npogecop, APXHUTEKTOHCKO-
rpaljeuncKO-TeoneTckn dakynrer, YHusepsurer y bamoj Jlymu, yxka HayyHa obnact
I'eorexnuka

6) unan — npod. ap Jbumana Munnh-Mapkopuh, BanpenHu npogecop, APXHTEKTOHCKO-
rpaljeBHHCKO-TeoseTcku akynrer, YHuBepsuterT y bamoj Jlyuu, yxa Hay4dHa obmact
Caobpahajaune

B) unan — npod. ap Caéun 3exaH, BaHpeAHU Npogecop, Pynapcko-reononko-rpaljeBUHCKH
daxynrer, Yuusepsurer y Tyamu, yxa Hayyna obmacTt MexaHHKa ca I€OMEXaHHKOM M
rCOTEXHUKA

Mpujasmeny Kawar e
Jlouent ap Bojana I'pyjuh, auruioMupani niskerep rpalesunapersa

II. TOJAIHA O KAHIUJIATHMA

Ilpeu xanouoam

a) OcHoBHE Guorpadckn noganM :

Wme (ume 06a poauTeba) U IPE3UME: Bojana (Mmtom v Munanka) I'pyjuh

Jlatym u Mjecto pohema: 13.05.1980.roa. Coxosany

VcranoBe y KojuMa je 610 3aI0CIIeH: Vuusepsurer y bamoj Jlyun,
ApXUTEKTOHCKO-Tpal}eBUHCKO-TE0/IeTCKU

- (hakynrer

Panna Mjecra: Crpyunu capafHHK, aCUCTEHT, BUILH
ACUCTEHT M JIOLEHT U3 YK€ HayuHe 00J1acTh
I'eoTexHuKa

1. International Society for Rock
Mechanics and Rock Engineering
(ISRM) — ca cjeumreM y Jlucabony,
Tloptyran

2. International Society for Soil
Mechanics and Geotechnical
Engineering (ISSMGE), London EC1V
OHB, United Kingdom - ca cjequmremM
y Jlonmony

3. International Consortium on Landslides
(ICL), Kyoto, Japan — ca cjequirem y
Kjory, Janan

4. Geotechnical Society of Bosnia and
Herzegovina, ca cjeaumreM y Tysnu

5. Cpricka KibJDKEBHA 3aipyra, beorpap,

YnaHCTBO Y HAYYHHM U CTPY4YHHUM
OpraHu3anyjaMa Wik yapyXKemuMma:




Penybnuka Cpbuja

0) Jluniome u 3Bamba:

OcHoBHe cTyaMje

Hasue pucTurynuje:

APXUTEKTOHCKO - TpaljeBUHCKH (aKyITEeT
Vuusepsurera y bamoj Jlyun

3Bame:

JlumioMupany uHxemep rpaljeBuHapcTBa

MjecTo ¥ roguHa 3aBpIICTKA:

bawaiyka, 18.07.2006.roa.

TIpocjeuna oljena W3 IMjeNor CTyauja:
MMocTanniomcke cryauje:
Hazus uncturynuje:

1354

APXUTEKTOHCKO - Tpa)eBUHCKY QaKynTeT
Yuupepsutera y bamoj Jlynu

3Bame:

MjecTo u rojyHa 3aBpLIETKA:
Hacnos 3aBpiuHor paja:

Hayuna/ymjeraudka obiact (mojauu us3
JUILTOME):

MarucTap TeXHHYKHMX HayKa u3 o0y1acTu
rpaheBuHapcTBa
Bamanyka, 07.04.2012.rop.

»IIpUMjcHa CHEHHjaHUX BpcTa OETOHa 3a
u3pagy UpUMapHE IOATpaje TYHEJCKE
KOHCTpYKIHje

[eoTexHiKa U TpaleBUHCKE KOHCTPYKLIHjE

'__ Ilpocjeuna onjena:

10,00 (mecer)

Aoxropcke cTynuje/n0KTOpAT:

Haszur unctutynuje:

ApPXUTEKTOHCKO — rpal)eBUHCKO -I'€0AEeTCKH
dbakynrer YHuBep3urtera y bamoj Jlynu

MjecTo 1 ronuna ogbpaHe JOKTOPCKE
 JMcepTanyja:
Ha3us nokTopcke aucepraldje:

bamanyka, 08.04.2017.rox.

»Mozenupamne GU3HIKO-MEXaHUYKHUX
cBojcTaBa 6eToHa 0jayaHoTr BIAKHUMA ca
LPUM]jEHOM Y KOHCTpYKLMjama®

Hayuna/ymjeTHudKa obacT (Honaun_m
_ JIUIUIOME):

I'eoTexnuuka u rpaljeBUHCKE KOHCTPYKLIUjE

IIperxomnn w30opy y HacTaBHa M Hay4Ha 3Barba
(mHCTUTYLHM]a, 3BakbE, TOAMHA U300pa)

VYuusepsuter y bawoj Jlynu,
APXUTEKTOHCKO -I'paljeBUHCKO - T€OJETCKH
DakyaTeT:

- CTpy4HH capaanuk, 2006, roguna;

- acuctent, 2007. roguua;

- sy acucrent, 2012, I'oanna;

- gouenT, 2017.roavna,

Csu u3060pH Ha yKOj HayyHO] 06I1aCTH
['eoTexHuKa.




B) Hayuna/ymjeTHHYKa AjeaTHOCT KAHIHIATA

PapoBu npuje nocbenmwer u3dopa
(Hasecmu cee padose cepcmane no kamezopujama u3 wnana 19. umu uaana 20.) - -

o M. Uljarevi¢ B. Grujic, Z. Grujic, "The application of reinforced shotcrete in tunnel
construction", DOI: 10.14415/zbornikGFS22.010; UDK: 624.19: 666.982.2, Proceedings
of the Faculty of Civil Engineering Subotica, pp. 107-113.December 2013.

e M. Uljarevic, B.Grujic, ,,Optimal Technical Sulution Tunnel excavation in Carst
condition®, Contemporary Theory and Practice in Building Development®, Banja Luka,
May, 2013, pp. 279-285

e B. Milovanovic, S. Tucikesic, B. Grujic, ,,Monitoring Engineering using GPS
Technology*, Contemporary Theory and Practice in Building Development®, Banja Luka,
pp. 279-285, May, 2014,

¢ B. Grujic, I. Jokanovic, D. Zeljic, Z. Grujic, ,,Measures for prevention of liquefaction due
to dinamic loading“, 4. International Conference Contemporary achievements in Civil
Engineering 2016, University of Novi Sad, Faculty of Civil Engineering Subotica,
ISBN978.86-80297-63-7;UDK:624.131.54; DOI:10.14415/konferencijaGFS2016.061,
pp-147-153.

e B. Grujic, Z. Gruyjic, ,,Use of special types of concrete in the Construction and
rehabilitation of Tunnel structures”, Eight International Conference Assessment,
Maintenance and Rehabilitation of Structures and settlements Conference Proceedings,
Assotiation of Civil Engineering of Serbia, 2013, UDK:624.191.8:691.328):519.67, pp.
303-310.

e M. Uljarevic, B.Grujic, D.Uljarevic, ,,Effect of Determining Soli Parameters to the Model
calculation results”, Contemporary Theory and Practice in Building Development®, Banja
Luka, May, 2015, UDK: 69(082) 624(082) 71/72(082), pp. 171-179.

e B. Grujic, ,,Numerical Methods for Tunneling and Investigation of Long-Time-Effects of
the Shotcrete and its Impact on the Combined Support System*, 11" Internatiopnal Course
for Young Researches®, Computational Engineering, DAAD Germany, Bulgaria 2015.
UDK:1314-0779 pp. 118-121 (size A4).

¢ B. Grujic, 7. Gryjié, S Tatar, ,,Geotechnical problems that occur due to the fact of
groundwater, Journal of Faculty of Civil Engineering, ISSN 0352-6852, e-ISSN 2334-
9573, DOI: 10.14415/zbornikGFS29, UDK: 550.82 : 556.32, pp 51-59, Subotica 2016.

PanoBu nociuje nocneamer uzbopa/penzdopa

(Hasecmu cse padose, damu rixo8 Kpamaxk npuxas i 6poj 600a6a cepcmarnux no kamezopujama us waana 19. uau
yaana 20.)

Hayuna monorpadmja ||auuoua.ll_uur j"lla-mia (Ynan 19/3)

e b. I'pyjuli, Muxpoapmupaun OeToH-IpUMjeHa Yy Te0TeXHHMUH, ApPXHTEKTOHCKO-
rpal)eBHHCKO-TeONIeTCKH (GaKynTeT Yuusepsurera y Bamoj Jlynu, ISBN 978-99976-978-3-7;
COBISS.RS-ID136261889; Onnyka 6poj: 14/3.529/22., 6poj crpana 175., 2022.

Pezume:

Keanumem u mpajuocm 6emona, 2pahesunckux KOHCMPYKYU[A, USTONCEHUX PANUNUMUM  8PCIAMA
onmepehersa (npumucax, cagujarse, 3amesarse, YOapHo-OUHAMUUKO onmepeherbe) y 6enuKoj mepu 3asuce
00 QUIUYKO-MeXanuuKux Kapakmepucmuka Oemona uznodiceHoe maxsum ymuyajuma. Owmehersa
13A36aHA KOHMUHYUPAHUM YKIAAFeM MAMepujaia yc/bed OUHAMUYKUX yoapa uau caabpersa amxesuje
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usmely bemona u apmamype Hacmajy npoepecusHo, MoKOM PeMend, y pasnudumomM Cmenemny, y CKopo
C8UM KOHCmpYKyujama, Yeydyjyhu zeomexnuuke koncmpykyuje. Jaxkne, nojasa npge nykomunue y bemony
unu xabaree 6emona U3a3Uea CMarere Bujeka mpajared 2e0mexHuKe KOHCMpYKyuje, i ucmospemero
usasuea u nogehare mpowikosa 3602 Heonxodue pexoncmpykyuje ucme. /Jodasarbe muxpoapmamype
Oemony y enukoj Mjepu pjeuiaga nomenyme HeQoCmamxe y 2e0MexHuYKUM KOHCIpyKyujama.

Ho caoa je ucmpadsceno nedogomno gaxmopa koju npedcmasndjy Qusiuke, Mexanuyxe u CmpyKmypHe
Kapakmepucmure MuKpoapmMupanoe 6emona, Koju ymuyy nd rbe2o8y OmnopHoCH Ha RPUNUCAK, casujaive,
3amesarve Wi OUHAMUYKO-YOapHo onmepehierse npu 1be206oj ynompebu y noo3eMHUM KOHCMPYKYjama.
Cejemcka ucmpasicusaura 3ajeOnuyd je ojenumusno oopaound omnopHOCH MUKpoOapmupanoz 6emona, amu
Jout yaex noCmoju 8eiuKy HOMeHYUjan 3a e2080 0dbe UCHUMUBArye.

Monozpaguja ,, Mukpoapmupanu Gemon—npumena y zeomexuuyu’’ obyxeama cCUCMEMAMCKA HAYYHA
ucmpasxcusarsa muxpoapmuparnoz bemona 'y yumy Oobujarea nobosUAHUX, DUIUHKO-MEXAHUYKUX
KApaKkmepucmuka Mukpoapmupanoz bemona ca eapujayujama y ynompebu epcme 1 KOAUYUHE HYEeRUHHUX
grakana y 6emonckoj macu u mozyhrocmu ynompebe maxgoz 6emona y 2eomexnuyu.

Dusuyko-mexanuyKe Kapakmepucmuxe 00bujenoz Muxpoapmupanoz 6emoHa y cejedcem U O46PCIOM
cmarey ynopeene Cy ca Kapakmepucmukama emaiona, bemona uspahenoz 6e3 000amka MUKpoBAAKana,
00K je ocHOGHA peyenmypd OCMAAA UCMA U 3Q KIACUYHU U 30 Mukpoapmupany Gemon. Hcnumuearsa
OMNOPHOCU KIACUYHOZ BEMOHA U MUKDOAPMUPAHO2 DENOHA GPUEHA CY HA Y30PYUMA YUIUHOApa, 2pedd u
naoYa, npu uemy Ccy Hpu eKCHepuMenmuma npumjersueanu eavcefiv Cmandapou u Ilponucu. Y
HeOoCmamKy UCMuX, Npu UCHUMUGAILY OMNOPHOCMU NAOYd HA YOap, UCRUMUBARA CY BPUIEHA Ha
OPUSUHATIHO NPOJEKINOBAHO] onpemu Koja Hajbome cumynupa cmeaphe ycaose HA MyHeICKOM KaHalLy 3a
UCHOPYKY pyoe.

3a nompebe ucmpascusarsa 3a cee y3opKe (azpezam, yemenm, 800a U aoumusy) npunpemmsena je epcma
bemona ca ucmom Mampuyom, y3 000aéarse Mpu PA3IUYUINE 6PCe YelUYHUX GAAKana Y KOAuyuni 00 1%,
2%, 3% y yxynnoj macu bemona. Qdabpana yerudHa 81aKHa, KA0 U KOAUHUHA KOpuwhenux é1axama, y
BENUKO] Mjepu €y ymuyanu Ha QU3UYKO-MEeXAHUYKE KAPAKMEPUCMuKe Mukpoapmupanoz bemona, xoje cy
npukazaue y npeom oujeny Monoepaguje. Hemospemerno, Monozpaguja npukasyje peonouko-OuHamuyxy
ananuzy npeomemuoz 6emona Ha CMAanoapOHOM Y30PKY YUIuHOpuuHoe obauxa. /Ipyeu ouo Monozpaguje
basu ce HayuHuM OONPUHOCOM Y HPAZMAMUYHO] npuMjeHu Mukpoapmupanoz bemona. Cmoza, Ha OCHOBY
obpabenux u CUCMEMAMU308aAHUX DE3PAMama eKCHEPUMEHIMATHUX UCMPAdcugarsd y aabopamopuju u
ussplene napamemapcKe anaauze Ymuyaja nojeduHux QuIUYKO-MeXanuykiux Kapakmepucmuxa Ha
omnoprocm Mmuxpoapmupanoz bemona, y opyzom oujeny Mownozpaguje, noznasma 6. u 7. onucana je
npumjena muxpoapmupanoe 6emonda y 2eomexnuyu 3a uspady myueacke obnoze. Ha ocnosy
EKCHEPUMEHMANHUX UCMPADICUBALA NPUKA3AHUX Y npeom Oujesy Monozpaguyje, najeefiu ecpexam y noenedy
nogehara OMNOPHOCMU MUKPOApMUpanoz 6emona HaQ NPUmMucak, casujaree U OUHAMUHKO YOApHO
onmepeherse nocmudice ce ynompebom YeTUUHUX GNAKAHA CA 3aKPUEBHEHUM Kpajesuma y Komuduny 00 3%
00 yKkynie mesicune bemona wuju je gaxmop obnuxa L/D=50/0.75. Taxohe, dodasarbe muxkpoapmamype ca
3aKkpusmenum kpajesuma y xonuuunu 00 3%, ca gaxmopom obauxa L/D=31/0,75, donpunocu 3navajrnom
nogefiary OMNOpHOCMU MUKPOAPMUDAHO2 bemoHa Ha yO0apho-OuHaMu4xko onmepeherbe, npu vemy ce
nocmudice gehu egpexam QUOPURUCAHUM BIAKHUMA.

Hooasamen wenuynux énaxana y bemony nocmudice ce 3Hauajno nogeharee ewepeuje, WMo cnpeyaga u
00nace nofagy npee nykomune y 6emoncKoj Macu Myneickux am u Opyeux 2eomexHuyKux KOHCmpyryuja.

10 Gomona

Opuranannu nayunu pai y sojchem nayunom uaconncy meliynapoanor sauagaja (Yaan 19/7):

e N. S. Parwata N. Shimizu, B. Grujié, S. Zekan, R. Celikovic, Imamovic, L Vrkljan,
,»Monitoring the Subsidence Induced by Salt Mining in Tuzla, Bosnia and Herzegovina by
SBAS-DInSAR Method“, Rock Mechanics and Rock Engineering 53, 5155-5175 (2020).




https://doi.org/10.1007/500603-020-02212-1, Vienna, Austria - SCI nucra - Q1

Abstract:

The ground subsidence induced by salt mining has been causing signifcant damage in Tuzla, Bosnia and
Herzegovina since the 1950s. Several investigations and geodetic surveys have been conducted, i.e.,
traditional topographic surveys (1950-2003) and static GPS surveys (2004-2007). The last GPS survey
(2006-2007) revealed that the subsidence in Tuzla was still occurring at a rate of about ~ 10 cm/year in
some areas. Although monitoring of the subsidence has been on-going at a few points since 2010, by means
of the real-time kinematic GNSS method, it lacks spatial coverage. Therefore, an appropriate method is
required to monitor the subsidence over an extensive area at a low cost and with less labor time.
Diferential Interferometry Synthetic Aperture Radar (DInSAR), together with the Small Baseline Subset
(SBAS) time-series algorithm, is one of the solutions for use as an efective monitoring tool. The spatial
distribution of the subsidence obtained by SBAS-DInSAR shows a good agreement with the subsidence
obtained from the former monitoring results. The temporal transition of the subsidence obtained by SBAS-
DInSAR is evaluated using the results by the real-time kinematic GNSS monitoring system. It was shown
that the DInSAR results coincide with the GNSS results with a discrepancy of less than 10 mm. SBAS-
DInSAR detected that the subsidence had almost vanished everywhere, except the north and northeast
portions of Pannonica Lake where the rate of subsidence was — 1 to — 4 cm/year during the period of
October 2014—May 2019. This study demonstrates that SBAS-DInSAR can be employed as a useful and
efective subsidence monitoring tool without the need to install any devices in the monitoring area.
Keywords: Subsidence monitoring + Salt mining + SBAS-DInSAR - GNSS/GPS

Ancmpaxm:

Cnujecaroe mua u3a36aH0 HEKOHMPORUCAHUM UBNYICUBAIbEM CTIAHE 800e Y NPOWNOCHU Y3POKYje sHauajue
2eo-xazapde y Tyzu, jouw 00 1950-ux coduna. ¥ npouwinocmu je u36puieno HeKOIUKO UCMPAXCUBArsa Kao U
2€00eMCKUX CHUMATIbA, 0OHOCHO MPAOUYUOHANHA MOROZPAPCcKa ucmpaxicusarsa 3a nepuod (1950-2003) u
cmamuuka GPS cnumarsa 3a nepuoo (2004-2007). Hocwedre GPS ucmpasicusarse (2006—2007) omxpuno
je oa ce caujezarve y Tyanu dewasano bpsunom 00 oko -10cm/z00uwive y Hexum noopyyjuma. Haxo je
npaherse cnujezarsa 00 2010. 200une y mokxy na nexonuxo mavaxa, nomohy kunemamuuxe GNSS memode y
peaniom epemeny, marxgom npakery nedocmaje npeyusHa nPOCMOPHA NOKPUBEHOCIN MO2 CUje2ara. 3amo
je nompeban odzoeapajyhiu memod 3a npakerve ciuje2arba Ha 8eAUKOM NOOPYH]Y ¥3 HUCKE MPOUIKOSE U Ca
Marwe ympowenoz paowoz epemena. Padap ca cunmemuuxom anepmypom  Oughepenyujante
unmepgepomempuje (DInSAR), 3ajedno ca anzopummom epemeHcre cepuje Mamux OCHOGHUX NUHUJA
(SBAS), jeono je 00 pjewersa 3a xopwwhierse kao eguxacan anam 3a npahere NOMjeparoa mepena.
Ilpocmopna oucmpubyyuja cnujecaroa nospuine mepena dobujene oo cmpane SBAS _DInSAR noxazana
je 000po crazawe ca caujecarem mepeHa O0OUJEHOM U3 NPemXoOHUX pe3ymama MOHUMmOoOpuHea.
Bpemencku npenas caujezarsa mepena 0obujen npumjernom SBAS-DInSAR-om ce oyjemyje xopuuihersem
pesynmama kunemamuuxoz GNSS cucmema 3a npakierwe y peannom @pemeny. [lokazano ce oa ce
pesyamamu DInSAR-a noxnanajy ca pesynmamuma GNSS-a ca odcmynarsem marum 00 10mm. Ipumjena
SBAS-DInSAR je nomepouna da je crujecarse cmareeHo OCUM Y CJeGEPHOM U CJeBEPOUCTOUHOM Oujeny
Tanoncxoz jesepa ede je cmona cnywmarsa 6una -1 0o -4 cm/ eoduuiive y nepuody oo okmobpa 2014. do
maja 2019. Osa cmyoduja noxazyje da ce SBAS - DInSAR moxce xopucmumu Kao kopucmau u eguxacat

mam 3a npaheiwe caujecaiva Gez nompebe 3a uncmanupareem 6uno kaxeux ypehaja 'y obnracmu
MOHUMOPUH2Q.
Kuyune pujeuu: Hpaherse cnujecaroa - Hznyxcusarse conu - SBAS-DInSAR - GNSS/GPS

3,6 Gomosa

Havunn pan ua nayunom cxvny melyynapoguor suauaja, mramnan y ujeannn (Ynan 19/15):

e M. Uljarevic, B. Gruji¢, S. Zekan, D. Biorac, LJ. Palikuca, ,,Geotechnical solutions
depending on the changes of soil parameters”, Rock Mechanics for Natural Resources and




978-0-367-42284-4;1SSN: 2639-7749; eISSN: 2639-7757, p.p.830-830, Brasil, September,
2019.

Abstract:

The success of the geotechnical project depends to a large extent on the reliability of the characteristic
values of the parameters of the geotechnical environment. The deformability parameters and soil strenght
parameters included in the analysis ave often defined by inirect methods using the correlation
dependencies obtaind for the specific soil and the applied test methods. The estabilished soil parameters
with assumption of high reliability, in some solutions to geotechnical problems change with time. These
changes progressively contribute to the change of the projected constructive solution. The paper will
examine the cause-effect dependence of the application of piles, as constructive elements, in the realization
of liner objects (such as roads) in the zones of potential landslides. Namely, the characteristic values of the
soil parameters determined by the investigative works, are the basis for the design of piles, (section, length
layout). But, the construction of piles, “provided conditions”, for changing soil parameters over time,
which changes the characteristics of the interaction between the piles and the soil, and ultimately leads to
the an unstable condition.

Ancmparkm:

Yenjex  zeomexnuuxoz npojekma y eeauxoj Mmjepu  3a6ucu 00 ROY30AHOCMU KAPAKMEPUCTMUYHUX
spujednocmu  napamemapa eeomexHuuke cpeoune. Iapamempu Odegpopmabunnocmu u napamempu
ugpcmohe mna yKoyveHU Yy aHANU3Y HeCmo ce OeUHUULY UNOUDEeKMHUM Memodama Kopuiuheroem
KOPENaYUOHUX 3a6UCHOCY O0DUJeHUX 3a CREeYUUUHO MA0 U HAPUMErbEHEe MEmooe UCIUMUEarsa.
Ymephenu napamempu mna y3 npemnocmagky 6Ucoke noy3oanocmu, y HeKUuM pjeterbma 2e0mexHuuKux
npobrema ce epemenom mujersajy. Ose npomjene npozpecusno OONPUHOCE NPOMJeHU RPOJeKMOBaH02
KOHCMpYKmugHo2 pjewersa. Y pady he ce ucnumamu y3pouHo-noc/beOUutHa 3a8UCHOC NpUMjeHe Wunoea,
KA0 KOHCMPYKIMUBHUX eleMeHama, y pearusayuju tunujckux objexama (Kao wmo cy nymeet) y 30Hama
nomenyujannux kausuwima. Haume, xapaxmepucmuune epujednocmu napamemapa mia ymephene
UCHPAJICHUM ~ padosuma, npeocmassajy OCHOBY 34 NPOJeKmogarse WUNOBd, (npecjex, OYiCUHCKU
pacnoped). Anu, usepadrwa wunosa y ,,0besbjehenum ycrosuma’, y3 npomjeny napamemapa mia moxom
gpeMena, Mujerbajy Kapakxmepucmuxe uHmepaKyuje wiunoea u mad, u Ha Kpdajy 00800u 00 Hecmabujinoz
cmarsa.

2.5 Gojlona

Hayunu paj na nayqiom ckyny meljynapoanor suaqaja mrramnan y njeannu (Yaan 19/15):

e B. Gruji¢, Z. Grujic, ,,Development of a numerical model for reduction of geohazard risk;
Case studies - underground salt caverns in Tuzla, B&H “, International Society for Rock
Mechanics and Rock Engineering (ISRM) Specialized Conference, 5th ISRM Young
Scholar's Symposium on Rock Mechanics and International Symposium on Rock
Engineering for Innovative Future, YSRM2019 & REIF2019, 2-6-1, p.p.134-140,
December, Okinawa, Japan 2019.

Abstract:

This paper describes the key elements of development numerical model and performing elasto-plastic and
visco-plastic 3D analysis, which has not previously been developed in relation to the problem of the Tuzla
Salt Mine in Bosnia and herzegovina or similar salt mines problems. Nonlinear finite element analysis
allow the calculation of stresses and deformations, and so obtain the data needed to assess the stability of
the salt caverns over time, and thereby the surface subsidence across the extensive area of the city of Tuzla.
Analysis of the stresses, displacements, and horizontal strains of the ground subsidence due to
underground excavation in rocks can be accomplished by means of a hybridized higher order
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field is discretized (numerically) using the cubic displacement discontinuity elements (i.e. each higher
order element is divided into four sub-elements bearing a cubic variation in the displacement
discontinuities). Results of stress sirain analysis have been compared with measured values (vertical
displacement of surface), over a period of time.
Keywords: Numerical modeling, Ground subsidence, Salt mine, Finite Element Method, DInSAR
technology
Ancmpaxm:
YV pady cy onucanu xmwyunu eremenmu paséoja HyMepuuKoz Mooena u cnpogofjerbe enacmoniacmuime u
suckonaacmuyne 3D ananuze, koja 00 cada Huje passujena y @esu ca npobaemom pyoruka coau Tysna y
bocnu u Xepyeeosunu unu cauunum npobremuma pyoHuxa conu. Henuneapua anmanusa KoHAuHux
enemenama omozyhaea npopauyn manona u Oeopmayuia, u Ha maj Hawun 006ujaree nooamaxa
HOMPEOHUX 30 NPOYJjeHy CMAbUNHOCMY CRAHUX NeAuHa IMOKOM 8PEMeNd, 4 MUME U CAUje2ara NOSPuLUHE HA
genuxom noopyyjy epaoa Tyzne. Ananusza Hanona, nomjeparsa u XOPU3OHMANHUX deopmayuja caujezarsa
MAA YC/bed UINYIICUBAILa pyOe COMu U3 nodsemaa ce nocmuzia nomohy xubpuousosane gopmynayuje
suwiez pedd UNOUPEKMHOZ 2Zpanuynoz eiemenma/ Kkonaune pasnuxe. Ilony-beckonauno nome
OUCKOHMUHYUmMema — nomjeparsa  je  OUCKpemusosamo  (Hymepuuku) — xopucmehu  eremenme
Quckonmunyumema KkybHoz nomjepareda (mj. ceaxu enemenm suuiez pedda je nooujemern HA Yemupu
nodenemenma Koju noce KyOny eapujayujy Ouckommunyumema nomjeparea). Pesynmamu ananuze
Hanpesaroa ynopehenu cy ca usMjepenum 8pujedHOCmuMa (8epmuxainl nomepaj nospuiune mepena),
MOKOM HOCMAMPAHOZ PEMEHCKOZ NEPUOOQ.
Kayune pevu: Hymepuurxo moodenupare, Caujecaroe maa, Pyonux conu, Memoda xoraunux enemerama,
DInSAR mexnonozuja

5 6ojlona

Haywun pan na nayunom ckyny mel)ynapoanor 3uasuaja mramnan y njesuun (Yaan 19/15):

e LN.S. Parwata, N. Shimizu, B. Grujié¢, S. Zekan, 1. Vrkljan, R. Celikovic, E. Imamovic,
“Monitoring of Subsidence Induced by Salt Mining in Tuzla, Bosnia and Herzegovina by
Means of SBAS-DInSARY, International Society for Rock Mechanics and Rock
Engineering (ISRM) International Symposium - EUROCK 2020 ISBN:978-82-8208-072-
9, Paper Number: ISRM-EUROCK-2020-130, ISRM Eurock 2020 - Hard Rock
Engineering, Trondheim, Norway, June, 2021.

Abstract:

Subsidence has been creating a very hazardous situation in Tuzla for a long period of time, mainly since
1950. It was reporied that the main factor in this subsidence is the extraction of saltwater from an
underground salt deposit. The subsidence was measured by the traditional surveying method from 1956 to
2003. Then, a GPS static survey was applied four times to measure the subsidencein 2004, 2005, 2006, and
2007. The results of the GPS surveys showed that the subsidence was generally decreasing to a large
degree, but that in some areas it was continuing. The main purpose of this study wasto apply Differential
Interferometry Synthetic Aperture Radar (DInSAR) for the enhancement of the subsidence monitoring in
Tuzla. DInSARincludes better spatial coverage and temporal transition of the subsidence. The study used
199 SAR data images observed from2014 to 2019 by Sentinel-1 satellites operated by the European Space
Agency (ESA). The Small Baseline Subset (SBAS) algorithm was employed to obtain time-series subsidence
information. The DInSAR results wercevaluated by employing the previous measurement results fromthe
space distribution of the subsidence and the real-time kinematic GNSS monitoring results in the temporal
transition of the subsidence. It was verified that DInSAR has good accuracy and is very effective as a
subsidence monitoring toolin Tuzla. Based on the results of both the former GPS measurements and the
present DInSAR, the transition and distribution of the subsidence were discussed. It was clarified that the




subsidence is still ongoing in the northeast part of the main city area with a maximum velocity of up to -40
mm/year.
Keywords: Monitoring, subsidence, distribution, temporal-transition, underground salt mine, SBAS-
DInSAR
Ancmpaxm:
Ocnoana cépxa oge cmyduje buna je npumjena padapa ca CUHMEMUUKUM OMEOPOM oughepenyujante
unmepgepomempuje (DInSAR) 3a nobomwarse npahersa ciujezarba mepena. Differential Interferometry
Synthetic Aperture Radar (DInSAR) yxmyuyje 60/6y npocmopHy NOKpUeHocm U 6PEMEHCKU npenas
crujezarwa. 3a osaj pad cmyduja je xopucmuna 199 cauxa SAR nooamaxa koje cy 00 2014. 0o 2019.
nocmampanu camenum Shantinel -1 kojum ynpaema European Space Agency (ESA). Manu Aneopumam
ocnosnoz nodckyna (SBAS) je xopuwhen 3a dobujaree ungopmayuja o ciujezary epemencke cepuje.
Pesynmamu DINSAR-a cy npoyersenu xopuwheroem npemxoOnux pesyimama Mjeperba u3 npocmopne
Oucmpubyyuje crijeeara u pesyrmama kurnemamuuxoz GNSS npaliera y peanHom spemery y 6PEMEHCKO]
mpansuyuju crijecaroa. Bepugurosano je da DInSAR uma 0obpy maunocm u 0a je seoma euracan xkao
anam 3a npahewe cmujecarsa y Tysnu. Ha ocnogy pesymmama kaxo panujux GPS mjeperoa mako u
cadawrvez DInSAR-a, y pady je npedcmasmen 3axbynak 0 npendsy u OUCmMpubyyuju npocmopho2 3D
cnujezarsa. Tojawreno je da cnujecarve u O0ame mpaje y CjeBepOUCTIOUHOM dijeny 2nagroz epadckoe
noopyyja ca maxcumanrom op3unom 00 -40 mm/200.
Kuayune pujewu: monumopunz, oucmpubyyuja ciujezaiba, epemeiicku npenas, noozemuu pyoHUK Conu,
SBAS-DInSAR

1.5 GojroBa

Hayunu paj ia sayanom ckyny mehynapoanor snauaja wramnan y ujeannn (Lran 19/15):

e S. Parwata N. Shimizu, B. Grujic, R. Celikovic, S. Zekan, 1. Vrkljan, "Validity of SBAS-
DInSAR Monitoring of Subsidence Induced by Salt Mining in Tuzla", International
Society for Rock Mechanics and Rock Engineering (ISRM) Specialised Conference,
GEOTECHNICAL CHALLENGES IN KARST, Conference Proceedings, ISBN 978-953-
95486-8-9, p.p. 311-317, Omi§ — Split, Croatia, April, 2019.

Abstract:
In this study, subsidence monitoring in Tuzla was conducted by using Differential Interferometry Synthetic
Aperture Radar (DInSAR). The main purpose of this study is to enhance the subsidence information on the
spatial distribution and temporal transition. The Small Baseline Subset (SBAS) method is employed to
generate time series subsidence information. The SAR data acquired by Sentinel-1 satellite spanning from
October 9, 2014 to July 2, 2018 are used. The results of DInSAR show that the subsidence is still ongoing
in some area with the velocity about -40mm/year. The validity of DInSAR is evaluated by comparing the
results of GPS/GNSS conducted.
Keywords: DInSAR, subsidence, GPS/GNSS, salt mining
Ancmpaxm:
Y 0s0j cmyduju, npahere crujezarva y Tysnu je cnposedeno Kopuwmersem Differential Interferometric
Synthetic Aperture Radar (DInSAR). I'nasna cepxa ose cmyouje je 0a nobosmwia ungopmayuje o cnujezarey
o npocmopnoj ducmpubyyuju u epemencikoj mpansuyuju. Memoda manoz 0CHO6HO2 nodckyna (SBAS) ce
KOpUCmu 3a 2eHEpUCArbe UHGOPMAYUja O CAUje2arsy 8peMencKux cepuja. Kopucme ce SAR nodayu xoje je
npuxynuo camenum Shantinel-1 y nepuody 00 9. okmot6pa 2014. do 2. jyna 2018. Bamanocm DInSAR-a ce
npoujersyje ynopelusaroem pesynmama cnposeoenux GPS/GNSS.
Knyune pijeun: DInSAR, crujecarve, GPS/GNSS, ucronasarse conu

1.5 boposa




Hayunm paj na nayunom ckyny I\_I@\"IIa]m)‘lilﬂl‘_’ill._i.l‘laja ITAMIAN Y lgieﬂmmg Yuan 19/15):

e I N. S. Parwata N. Shimizu, B. Gruji¢, S. Zekan, R. Celikovic Imamovic, 1. Vrkljan,
»SBAS-DInSAR monitoring of subsidence induced by extracting brine from an
underground salt deposit”, International Conference on Sustainability Science and
Management: Advanced Technology in Environmental Research (CORECT-1JJSS
2019),Sanur, Bali, Indonesia, E3S Web of Conferences 153(2), 03007, 2020.
DOI:10.1051/e3sconf/202015303007

Abstract:
Tuzla City, Bosnia and Herzegovina, is very famous for salt mining. The intensive extraction of brine from
the underground salt deposit caused accumulative subsidence of up to -12 m from 1956 to 2003. It
induced serious damage to residences, buildings, and infrastructures. Although the activity of brine
extraction was officially stopped in 2007, reports of subsidence are still on-going for some areas of Tuzla
City according to a previous study. In the present study, a satellite-based method, i.e., Differential
Synthetic Aperture Radar (DInSAR), is applied for the subsidence monitoring of the induced underground
brine extraction. Since October 2014, SAR data obtained by the Sentinel-14 and -1B satellites (European
Space Agency: ESA) and Small Baseline Subset (SBAS) multi-temporal analyses have been employed to
obtain the spatial distribution and the temporal transition of the land subsidence. The accuracy and
effectiveness of the SBAS-DInSAR method are assessed and evaluated by using the real-time kinematic
GNSS monitoring system. DInSAR detected that the subsidence is still on-going at a velocity of -36.4
mm/vear in some areas, especially in an area northeast of the center of the city. This study presents the
validity and effectiveness of SBAS-DInSAR as a useful subsidence monitoring tool.
Ancmpaxm:
Humensusno u HEeKOHMPONUCAHO USAYHCUBAME CAAHE B00€ U3 NOO3eMHO2 AeHCUWMA COML U3A36AN0 je
AKYMYIAMUBHO caujecarse 00 -12m 00 1956. 0o 2003. 200une. To je donpunujeno 036umHoj U eeoma
cnooicenoj Oezpadayuju  KYIMypHUX, ODHCAGHUX, GfepCKux Kao u cmambeHux ofjexama, — anid u
ungpacmpykmypu zpada Tysna. Haxo je akmusrnocm ypnmserba crane ode 38anuino obycmasseena 2007.
eo0ute, usgjeumaju o0 caujezarey mepena cy jow yéujex y moky 3a nexa noopywja epada Tyzne. Osa
cmyouja ucnumusarea morerva epaoa Tysna 3achosana je Ha xopuwmersy camenuma, myj. Differential
Interferometry Synthetic Aperture Radar (DInSAR) u npumersena je 3a npakerse cuujeearoa uHOyKoeanoz
noodszemnom excmpaxyuje cnane sode. Q0 oxmobpa 2014. 2ooune, SAR nodayu dobujenu 00 cameauma
SHANTINEL-14 u -1B od strane (European Space Agency: ESA) xao u mynmu-memnopanHe ananuse
manoz ocrosHoz noockyna (SBAS) koje ce kopucme 3a dobujarse npocmopre oucmpubyyuje 1 gpemeHcke
mpansuyuje cajezarea semmuwma. Taunocm u egexmusnocm SBAS-DInSAR memooe ce npoyjewyje u
spedHyje Kopuuihiernem Kunemamuuxkoe GNSS cucmema sa npahere y peannom epemeny. DInSAR je
omxpuo 0a ciujezaree u dame mpaje bpsunom 00 -36,4 mm/zo0uwirbe y Hekum obracmuma, nocebno y
cjesepoucmounoj obracmu 00 camoz yeumpa epada. Osa cmyouja npedcmassa GanUOHOCH U eUKACHOCT
SBAS-DInSAR-a  kao wxopucnoz anama 3a npahere caujecarsa. Hempaxcugarea y 6yoyhnocmu
noopasymujesajy  npumjeny SBAS-DInSAR-a y cauunum cumyayujama 2eo-xazapod a  3amum
YCHOCMasbarea 36AHUYHE MEMO0a Mjeperea crujezara koja bu bura Cmandapona Memood.

1,5 6oposa
Hayunu pajg wa nayunom ckyny meliynapojanor suauaja wramnan v ujeauun (HQuan 19/15):

e M. Uljarevic, B.Grujic, M.Jaksic, “Fiber reinforced concrete in rehabilitation and building
of Ilydraulic Structures”, International Conference Assessment, Maintenance and
Rehahilitation of Structures and Settlements , Association of Civil Engineering of Serbia,
Conference Proceedings , ISBN 978-86-88897-09-9; UDC: 626-318 624-138, pp. 279-
289, Jun, 2017.
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Abstract:
Hydro-technical facilities are continuously or intermittently exposed to static or dynamic water loads
at least on one its surface. Hydro technical facilities are usually made of concrete, that is also called
"hydro concrete", which must have special properties to meet specific quality requirements provided for
such objects. The surfaces of hydraulic structures (i.e. the toppings, open canals, tunnels, water, the
lower discharges) are exposed to significant forces and mechanical erosion occurs on the concrete
surfaces. This mechanical erosion of hydro technical structure surfaces consisting of "cavitation" (pull-out
sections of concrete from its surface), "fluid erosion” and hydro-abrasion. This paper presents
rehabilitation measures for concrete damaged by cavitation, by applying tested fiber

reinforced concrete.

Key words: hydro technical facilities, cavitation, damage, repair, fiber reinforced

Ancmpaxm:

Xudpomexuuuku 06jekmu ¢y CIMAanHo uau NOBPEMEHO UNOANCEHU OJeN08aRY CMAYUOHAPHUX UL meKyhux
8004 U MO HAJMArLE NO jeOHof ceojoj nospuunu. Kaxo cy xudpomexnuuku objexmu obuyno uspahenu oo
bemona, npumjenjenu bemot Koju ce jou Hasuéa u ,,xuopomexruuxu 6emon ' mMopa umamu cneyujaiue
nepgopmarce kako 6u 3a0060a6U0 nocebHe yeaoge Keanumema npeosuhene 3a osaxee objexme. Iospuuie
XUOPOMeEXHUUKUX 06jexama (Hp npenuea, OMGOPeHuUx KAHAAA, MYHeAa 3a 800y, OorwuUx ucnycma) cy
usnodcene Oejcmey GenUKUX CUAAd HUMe Ce jas/bd MeXaHuyxka eposuja na nospuiinu bemowna. Osa
MEXAHUUKA epo3uja — NOSPUIUHA XUOPOMEXHUYKUXx objexama — ce cacmoju 00 xasumayuje (useraverse
Oujenosa bemona ca re2oge nospwune), ,, ryuone eposuje’ u xuopo — abpasuje. ¥ pady je npedcmagmen
Moeyhu uzbop carayuonux mjepa ycmed Oejcmea Kasumayuje NPUMJEHOM CaMOCIMANHO UCNUMAHOZ
MUKpOApMupanoz 6emoHa.

Kwyune pujevu: xuopomexnuuxu objexmu, xagumayuja, owmekhiersa, canayuja, muxpoapmupanu 6emon

5 fooBa

Hayunu paa na mayunom ckyiy meljynapojsor suauaja iwnrramman y ujesmnnu (Maan 19/15):

e B. Grujic, I. Jokanovic, S. Zekan, Z. Grujic, M. Svilar, "Modeling of mechanically
stabilized earth retaining walls and their dynamic analysis", International Scientific and
Expert Symposium “Geo-Expo 2018”, Conference Proceedings of Geotechnical Society of
Bosnia and Herzegovina, ISSN 2303- 4262, pp. 162—169, Neum, October, 2018.

Summary:
Geotechnical structures are an integral part and important part of infrastructure systems, in all countries
around the world, and their application and existence is highly justified from the economic aspect. The
availability of materials from which earth retaining walls are build gives them great advantage over other
types of supporting structures. On the other hand, the intensity and frequency of natural disasters, such as
earthquakes, floods and other hazards, are constantly increasing throughout the world, affecting the life
span of earth retaining walls. Seismic hazard mitigation problem has become increasingly difficult for
engineers due to complex infrastructural systems and at the same time for earth retaining walls.
Devastating events such as earthquakes indicate the need for a new approach to mitigating the seismic
hazard for the civil infrastructure system, in particular geotechnical structures. Bosnia and Herzegovina is
now in the phase of extensive new construction and improvement of existing transport infrastructure, where
mechanically and chemically stabilized earth retaining walls began to be used during the works. In this
regard, the proposed paper covers very important research field for Bosnia and Herzegovina and the
whole region. Through this paper two main issues are analyzed.

(i) modeling of mechanically and chemically stabilized earth retaining walls and

(ii) dynamic behavior of modeled selected walls.
Key words. retaining walls, dynamic analysis, mechanical stabilization
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Ancmpakn:
Teomexnuuky objexmu ¢y cacmasHu u 6axCan OUO UHPPACMPYKMYDHUX CUCMEMA, VY C8UM 3eM/mbama
ceujema, a wUX06d NPUMJCHA U NOCHOjarse je 8eomMa onpasoano ca exonomckoz acnexma. Jocmynnocm
mamepujana 00 Kojux ce epade 3emmbany HOMROPHY 3U008U 0aje UM 6ENUKY NPeOHOCH Y 00HOCY Ha Opyze
gpcme sauwimumuux nomnopnux koucmpykyuja. C opyze cmpaiie, unmensunem u y4ecmanocm npupoonux
Kamacmpo@a, Kao Wimo ¢y 3eMbOMpPeci, NORIase U opyee onacHoCmY, Yy CIMATHOM CY NOPACHY WUDOM
ceujema, ymuuyhu na JHCUBOMHU BUjeK 3eMbAHUX NOMROPHUX 3udosa. TIpobrem yorascasarba ceusmuukoz
xazapoda nocmaje cge medcu 3a uHACerbepe 3602 CLONCCHUX UNPPACMPYKIMYPHUX CUCINEMA U UCIOBPEMENO
3a 3emmane nomnopre 3udoae. Pazopuu dozaliaju kao wimo cy 3emmompecu yxkasyjy na nompeby 3a HoguM
npucmynom  ybaajcasary CEUsMUuUKOZ Xa3apod 3a CUCMEM YUSWIHE UH@pAcCmpyKmype, nocebno
2eomexnuyuxe cmpykmype. bocna u Xepyezoeuna je cada y gasu obumue Hoge uzepadie u yHanpeheroa
nocmojelie mpancnopmue unppacmpykmype, zdje ¢y ce mokom padoéa NoYeid KOPUCTUMU MEXAHUYKY U
Xemujcku cmabunusupany 3eMmoany NOMNOPHY 3U008U. Y MOM CMUCY, RPEONOdCEHU pad NOKPUBA 8eoMa
3HayajHy obracm ucmpadcueara 3a bochy u Xepyeeoeuny u yujenu peeuon. Kpos oeaj pad oajy ce 0dzo06opu na
06a 21a8HA NUMArLa.

(1) Modenosaree MexanHuuK U XeMUJCKI CIMABUIUZ08AHUX 3eMBAHUX NOMNOPHUX 310064 U

(1) OUnAMUYKO NOHAWIAILE MOOEAOBAHUX 00ABPANLX 3U0064.

Knyune pujewu: nomnophu 3u006u, OURAMUNKA AHANU3A, MEXAHUNKA cmabuausayja

2.5 DojtoBa

Hayunn pajg ua nayunom cryny mehynapomnor suauaja mramoan v ijesmin (Maan 19/15):

e I Jokanovic, B. Grujic, M. Svilar, Z. Grujic, "Climate and natural disaster vulnerability
and resilience: Have we forgotten or omitted something?", International Scientific and
Expert Symposium “Geo-Expo 2018”, Conference Proceedings of Geotechnical Society of
Bosnia and Herzegovina, ISSN 2303-4262, pp. 67-75, Neum, October, 2018.

Summary:

Each country in the world is subject to natural hazards such as earthquakes, flooding, landslides,
snowfall, drought. The frequency and magnitude of these events are projected to increase as a result of
climate change, making infrastructure damage and travel disruption morel likely and ultimately affecting
the countries’ economic activities and development. In recent years, it has become very common to
conduct analyzes and studies related to this problem resulting in certain assessments, strategies
and technical solutions. On the other hand, engineers of technical profession, primarily
engineering-geology, geotechnical and civil engineers, are studying methods for designing,
accommodating and protecting the infrastructure in accordance with certain phenomena that can occur in
a natural environment. The paper discusses the issue of vulnerability and resilience of traffic
infrastructure and remind the profession on the geotechnical issues and measures that it tends to forget
or omit at both strategic or implementation levels.

Key words:vulnerability, visk, hazard, resilience, protection

Ancmpakm:

Ceaxa semma y ceujemy je unodceHa NPUpoOOHUM ORACHOCIUMA KAO WMO CY 3eMbOMPecy, NONAAEe,
KAausuwima, croesiche nadagune, cyue. llpeosuleno je da he ce yuecmanocm u unmensumem ogux dozaliaja
nogefiamu Kao pesyimam KAUMAMCKUX npomjena, wnio 6u cee wewhe 0osoduno 0o owmehersa
ungpacmpykmype u nopemehaja y nymosarouma u Ha kpajy ymuyano na npuepeone akmueHoCnu u paseoj
semama. Cnpoeolerve anarusa u cmyouja y eesu ca 08um MpobAeMOM Je NOCMALo 8eoMa yobuyajeHo
NOCNEORUX 200UHA, WMO je pesytmupano oopelienum npoyjenama, Cmpamezujama U mexHuuKuMm
pjeweruna. C Opyze cmpane, uHIICEREPU MEXHUKE, NPUje C8e2A UHNCERePU U3 OORACIIU UHIICEHEPCKe
2eonoauje, 2eomexnuxe u epalesunapemea, npoyNasajy mMemode npojekmogared, ycknahuearba u sauimume
ungpacmpyxmype y ckaady ca oopehenum nojasama Koje ce mMozy jasumu y npupooHoM OKpydicery. Y
paoy ce pasmampd NUmMarbe ParmieocHy U omnopRocnu mpanchopniie undpacmpyicmype u nodceha Ha
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2€0MEXHUYKA RUMAILA U Mepe Koje ce Hacmoju 3a60pagumu uiy U30Ccmagumy Kako Ha CHpameutkom marko
U Ha HUBOY UMHNIEMEHmaylyje.
Kmyune pujequ: parsusocm, pusuk, onacHocm, onnopHocn, 3aumuma

3,75 Gojioea

Hayunm pag ua payunom ckyny meljynapoanor suauaja mramnan v mjesmnnn (Yaan 19/15):

e I N. S. Parwata, N. Shimizu, B. Grujic, S. Zekan, I.Vrkljan, ”Aplication of SBAS —
DiNSAR for monitoring subsidence induced underground salt deposit Tuzla in Bosnia and
Herzegovina®, 39th West Japan Symposium on Rock Engineering, ISSN0917-2580 pp.32-
35, Nagasaki, September, 2018.

Abstract:

The Subsidence induced by salt mining is the major hazard in the city of Tuzla since 1950. Former
research found that ground was sinking -12m was observed based on tophographical data. The main
purpose of this research is to enhance the ground subsidence information on spatioal distribution and
temporal transition compared with the former resulits. We used Differential Interferometry Synthetic
Aparature Radar (DiNSAR) to measure the present subsidence. We found almost all areas had become
stable, but slight subsidence still continues. Thus, it is important to continue the monitoring.

Keywords: Ground Subsidence, Monitoring, DiNSAR, Salt mining

Ancmpaxm:

Crujezaroe y3poxosano ucxonagsareem comu uajeeha je onacwocm y epady Tysau o0 1950. 2o0ume.
Hexadawrea ucmpasicugarea cy nokasana o0a mio mone u 00 -12M wimo je YoueHo HA OCHO8y
monozpaghckux nooamaxa. Inasna cepxa 08oe ucmpascusard je 0a noboswwa ungopmayuje o caujecarsy
MAa, 0 NPOCMOPHO] OUCTHPUDYYUU U BDEMEHCKOM Hpenasy y nopekhery ca npemxo0Hum peyamamuma. ¥
CPXYy HAyKe KOPUCINUAU CMO Ouepenyujaniy uHmep@epomempujcKu CUHMemuyYKy anapamypii paoap
(QuHCAP) 3a mjeperve cadauirvez crujezaroqa. Ymepoumi cmo 0a Cy CKOpo ¢8a ROOpyYja NOCMAAQ
emabunna, anu 6aazo caujezarve u dane mpaje. Cmoeza je eadicro Hacmasumu ca npahersem.

Kayune pujeun: Crujecare mna, Monumopune, JluHCAP, Hcronasare conu

2,5 dojona

Hayunn paa na nayanom ckyny meljynapoauor suaqaja wramnan y njesnnn (Yaan 19/15):

N. S. Parwata, N. Shimizu, B. Grujic, S. Zekan, I.Vrkljan,“Application of DInSAR for
Monitoring the Subsidence Induced by Salt Mining in Tuzla”, 10th Asian Rock Mechanics
Symposium, ISBN: 978-981-11-9003-2, Paper Number: ISRM-ARMS10-2018-185, The
International Society for Rock Mechanics and Rock Engineering (ISRM) International
Symposium for 2018, Singapur, October - November, 2018.

Abstract:

Previous research found that the massive exploitation activities of salt mining have caused up to 12 meters
of ground subsidence. These results were obtained by an analysis of the time series topographical data
from 1956 to 2003. Abandonment of salt exploitation in center of Tuzla was lasting from 2001 and finally
Sinished in 2007. Subsidence causes damage to buildings and infrastructures. Other research using a GPS
survey has revealed that subsidence was ongoing from 2004 to 2007. The GPS results showed that the
subsidence was decreasing. However, the subsidence is still ongoing in center of Tuzla City, especially in
an area near new salt-water lakes for swimming. In this research, the Differential Interferometry Synthetic
Aperture Radar (DInSAR) method was applied to measure the present subsidence in Tuzla. The main
purpose of this research is to enhance the ground subsidence information on the spatial distribution and
temporal transition. The Small Baseline Subset (SBAS) time series approach is employed. Sentinel-1 data
from October 2014 to November 2017 is used to generate the time series of the ground subsidence. The
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DInSAR results show that the ground subsidence is still ongoing in some areas. The maximum subsidence
velocity is about 40 mm/year. This means that continuous subsidence monitoring is very important. In
addition, a comparison of the subsidence obtained by DInSAR and GPS is analyzed and discussed in this
work.
Key words: Ground Subsidence, Monitoring, DInSAR, SBAS, Salt Mining, Tuzla.
Ancmpakm:
Ilpemxodna ucmpasicueara cy noka3ana 0a cy Macogie exCloamayuone aKmugHoCmu UCKONAsaiba Comu
usazeanre u 0o 12 memapa caujecaroa mna. Oeu pesyamamu cy 000ujenu AHATUZOM MONOZPAPCKUX
nodamaka epemeHcke cepuje 00 1956. 0o 2003, 200une. Hanywmaree excnioamayuje conu y yewnmpy
Tysne mpajano je 00 2001. 200une, a xoHauno je zagpuieno 2007. Crujecarbe HAHOCU GEAUKY UWiMEmY
sepadama u ungpacmpykmypu. /Ipyea ucmpaxcusaroa nomoby GPS cy omxpuna oa je crujezarse maxohe
mpajano y moky 00 2004. 0o 2007. GPS pesyamamu cy nokasanu 0a ce ciujeearoe cmarsyje. Mehymum,
cnujezarve u dame mpaje 'y yenmpy Tysne, nocebro y nodpyyjy y 6au3uny HoGUX CIaHUX jesepa 3a Kynare.
Y o6om ucmpadicusarsy npumujersena je memooa ougepenyujanne unmeppepomempujcke CuHmMemuiKe
anepmype padapa (DiNSAR) 3a mjeperwe cadawreez caujezara y Ty3nu. Inaena cepxa 0602
ucmpasicugara je 0a nobomwa unpopmayuje o caujezarsy mia 0 Rpocmoproj oucmpubyyuju u
gpemenckom nperasy. Kopucmu ce npucmyn gpemencke cepuje manoe ocnognoz noockyna (SBAS). Ilooayu
Shantinel-1 00 oxmobpa 2014. 0o nosembpa 2017. ce xopucme 3a zenepucaroe 8PEMEHCKe cepuje
cujecarsa mna. Pesynmamu DINSAR-a nokasyjy da caijezaree maa jowt yaujex mpaje y Hexum obaacmuma.
Maxcumanua 6psuna crujezarsa je oxo 40 mm/200. To 3nauu oa je KowmuHuyupano npahere ciujecarsa
seoma eadicro. Tloped moea, y 08om pady je anaausupano u pasmampano nopehere caujezarsa 0obujeno
nomoly DiNSAR-a u GPS-a.
Kwyune pujenu: Cnujecarve mana, Monumopune, DINSAR, SBAS, Pyoapcmeo conu, Tysaa.

2,5 Gojrona
Hayuuu paj na upayunom ckyny mehynapoanor snauaja, wrramian v 300pHHRY H3BOAA pagoBa

(Mnan 19/16):

e Bojana Gruji¢, Zarko Grujié, "Application of DInSAR Technology for Monitoring the
Subsidence Induced by Salt Mining in Tuzla, Bosnia and Herzegovina", Nineteenth Young
Researchers’ Conference - Science and Engineering, Institute of Technical Sciences of
SASA & Materials Research Society of Serbia, Belgrade, ISBN 978-86-80321-36-3; 4-6,
Belgrade, Serbia, December, 2021,

Ancmparxm:

I'pao Tysna je noswama no pydapcmasy conu. llpemxodua ucmpasicugarea cy nokazara 0a MmacosHe
exCHA0amayuone aKmueHOCMY UCKONABAIba COMU Y3POKYJY caujezarve maa wax 0o 12 memapa. Osaj
pesyamam je 00bujen aHanuzom epemMenckux cepuja monozpagckux nodamaxa o0 1956. oo 2003. 2ooune.
Hanmywmarse excnioamayuje conu 'y yeumpy Tysne mpajano je 00 2001. eodune, a KoHa4Ho je 3a8puieHo
2007.Crujecarve Hanocu wimemy Ha OOjeKMuMAa GUCOKOZPAOIE U UHGPACMPYKMYDU Y WUpeM noopyyjy
epaoa, wmo npedcmassa npenpexy 3a wuperwe u paseoj zpada Tysne. pesynmamu GPS mjeperoa cy
omkpuny Oa je caujezarse nocmojano uy moxy 2004. do 2007. my. Y nepuody npecmabra excniroamayuje
conu u maxohe GPS pezynmamu nokasyjy oa ce caujeearoa KOHMUHYUPAHo cmarsyjy. Mehymum, caujeearoe
u dame mpaje y yenmpy zpada Tyzna, nocebno y nodpyujuma y 6ausunu nosoz cianoe jesepa. Y osom paoy
Je npumujersen memoo oupepenyujarne unmepdepomempujcke curimemuuxke anepmype padapa (DInSAR)
3a mjeperve cadawrwez caujezarva y Tysmu. Inagna cepxa o060z ucmpadxcusarea je da nobomuia
uHpopmayyje o caujezary mia, 0 NPOCMOPHOj OUCMPUOYYUJU U DEMEHCKO] MPAH3UYUU Caujeearsa.
Kopucmu ce npucmyn epemencke cepuje manoz ocrognoz nodckyna (SBAS). 3a cnpogedeno
ucmpaxcugaree ¢y xopuwamenu nodayu Sentinel-1 00 oxmobpa 2014. 0o nogembpa 2017. oa 6u ce
2enepucana spemencka cepuja caujecarea maa. DInSAR pezyamamu noxasyjy da ciujecarse maa jout
yaujex mpaje y vorcoj epadckoj sonu epada Tyaaa. Maxcumanna Gpsuna eajecarva je 40 mm/200. To snavu
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oa je xoumumnyupano npakhere crujezara éeoma easicno. Ioped moza, y o6om pady je anarusupano u
pasmamparo nopeljerve caujecarna 0obujeno nomohy JUnCAP-a u I'TIC-a, npu wemy je 3axwyueno oa ce
CamenumeKa MexHoN02uja Modice noy30ano Kopucmumy 3a ompusarse u npalierse 2eo-nomjeparsa. awva
ucmpasicugaroa ke Gumu  ycmjepena Ha YCROCMAGAEAY U NPUSHAGARY  8ATUOHe Memolde  Koja
noopasymujesa oopelusarve 2e0-xazapoa y3 nomoh camenumcke mexmnonozje.
Kwyune pujewu: Cuujecare mna, Hayka o sicusomnoj cpeounu, Monumopune, DInSAR, SBAS, Pyoapcmeo
conu, Tyzna

3 6ojpona
IIperxoano caonmreme (Yaan 19/42)

e M. Svilar, Jokanovic, D.Zeljic, Z. Grujic, B. Grujic, “Ecological aspects of snow and ice
control on roads”, International Scientific Conference "Contemporary theory and practice
in construction XIII - STEPGRAD 2018," Faculty of Architecture, Civil Engineering and
Geodesy, University of Banja Luka,, doi 10.7251/STP1813616S, ISSN 2566-4484, pp.
616-623, May, 2018

Abstract:
In all countries where, with regard to climatic conditions, the occurrence of ice on the roads is possible,
great efforts are made to minimize the loss of friction on the pavement surface, thereby ensuring continuity
and safety of traffic and minimizing human casualties and material losses. Modern road maintenance in
the winter period is based on finding a solution to reduce the freezing point of water by creating chemical
solutions and breaking the bond between ice and pavement. However, the use of various chemicals and
abrasive materials, especially in uncontrolled quantities, can have serious environmental consequences.
This paper presents the most commonly used materials for preventing ice, as well as underlines negative
impacts and recommendations for mitigation of environmenial threats.
Keywords: snow, ice, control, environment
Ancmparm:
Y ceum 3emmanma 20e je, ¢ 063upom Ha KiumMamcke ycrose, mozyha nojaga noneduye Ha nymesuMa Yaaxicy
ce genuKl HAnopu 0a ce 2ybumaK mpera HA KOI0BO3HOj NOGPUIUHU C8e0€ HA MUNUMYM U HA MaAj HAYUH
omozyhiu konmunyumem u 6e36jednocm caobpahaja, a mydcke dcpmee u mamepujanHu 2youyy ceedy Ha
Mmunumym. Modeprno odpoicagaree nymesa y 3UMCKOM Nepuody ce 3aCHUBa HA NPOHANAJICEIvY pjeuiersa
Kojum 6 ce CHU3UNA MAYKA MDICRerbd 800€ NYMeM CM8aparsd XeMUjCKUX pacmeopa i pasaparea eese
n€0-k0n0603. Mehymum, npuMjeHa PpasIUYUIMUX XEeMUjCKUX CYACManyu U abpazugHux mamepujana,
NOCebHO Y HeKOHMPORUCAHUM KORUYUHAMA, MOJICe UMAMU 030U/bHE NOC/LEOUYE 1O JICUBONHY CPeOUHY. Y
pady he 6umu npukazane najuewke ynompebrasane Mamepuje 3a cnpeuasarse noneouye, me Haznauenu
He2amueHu ymuyaju u npenopyKe 3d Marbe yepoodicasdrse JicCUGOmIe cpeoune.
Kayune pujeuu: cuujee, neo, konmpona, saumuma

0.5 6oona

Mperxoauo caonureme (Yaan 19/42)

e D. Zeljic, I. Jokanovic, Z. Grujic, M. Svilar, B. Grujic “Pavement structures in the area of
intersections”, International Scientific Conference "Contemporary theory and practice in
construction XIII - STEPGRAD 2018," Faculty of Architecture, Civil Engincering and
Geodesy, University of Banja Luka,, Conference Proceedings, doi 10.7251/STP1813602Z,
ISSN 2566-4484, pp. 603-615, May, 2018.

Abstract:
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on the pavement structure, more attention should be paid to the details during design and construction in
order for the pavement structure to reach the planned lifetime. Heavy, slow vehicles that stop, stand, rotate
and accelerate transmit the largest possible load on any pavement structure. These phenomena are most
[frequent at intersections, but also occur at traffic lanes on increased longitudinal slopes, weighing stations,
bus stations and stops, parking lots and rest areas, and the like. Due to the need fo equalize the
characteristics and behavior of all elements of the road, the areas exposed to increased and non-
characteristic loads must receive particular attention during design.
Keywords: pavement structures, load, intersections.
Ancmpaxm:
00 camoz nouemka npuMmjene CaspeMenux KoMOGOZHUX KOHCcmpykyuja 6uno je nosmamo o0a ce ca
noseharbem onmepelierba KONOBO3a BUUE NANCIbE NPU NPOJEKMOGArby U U32paorwu Mopa noceemumu
demamuma Kako bu KON0803HA KOHCMPYKYUja docmuzia nAGHUparu eujex mpajarea. Tewka 6osuna koja ce
cnopo kpely koja ce 3aycmaesnajy, cmoje, okpehy u yop3asajy npenoce najsefie mozyhe onmepelieroe Ha
ouno xojy nymuy kowempyxyujy. Oee nojase cy Hajuewhe Ha packpCHUYAMA, anu ce jasnajy 4 Ha mpaKama
Ha nogeharnum y30yxicnum Hazubumad, MjepHUM CIANUYAmMa, aymoOyCKuM CHAHUYAMAa U CIajaiuumuma,
napkupanuwmuma u oomopuwimuma umo. 3602 nompebe yjeOnHauasara Kapakmepucmura, OOHOCHO
NOHAUAILA CBUX KOLOBOZHUX €NEMEHAMA, NOCEOHA NAJICHA CE MOPA NOCBEMUMU NOBPUUHAMA USROICEHUM
nosefianum u HekKapakmepucmuyHuM onmepehersumda npu nPojeKmosarsy.
Knyune pujeun: xonososne xoncmpyrxyuje, onmepehere, packpcruye.

0,5 Gostosa

IMpukas puayanor gorahaja (Yuaau 19/43):

e IN.S. Parwata N. Shimizu, B. Gruji¢, S. Zekan, 1. Vrkljan, “International collaborative research
with alumni of Yamaguchi University based on the satellite technology for monitoring ground
deformation in disaster and environmental issues - SBAS-DInSAR monitoring of the ground
subsidence induced by salt mining in Tuzla, Bosnia and Herzegovina”, The 1% Online International
Seminar on Disaster Prevention and Environment, Center for Local Disaster Prevention and
Mitigation (CLDPM) Yamaguchi University Japan and Department of Civil and Environmental
Engineering, Faculty of Engineering, Yamaguchi University Japan, Poster presentation, March,
2021.

Abstract:

Ground deformation phenomena affecting the town of Tuzla (Bosnia Herzegovina), as consequence of
underground salt deposits exploitation, have been surveyed since 60 years ago. The growing of cavities
beneath the town and successive surface deformations have induced several hazard factors such as ground
subsidence, deep and shallow fracturing and intense groundwater table oscillations. Fortunately, this
processes had no catastrophic consequences such as sinkholes developing. Previous studies analyzed the
historical database of topographic and piezometric data and highlighted a cumulative subsidence rate up
to 12 meters over a period spanning from the 1956 to the 2003. Fractures arose as obvious result of
ground deformation and caused damages and demolitions to thousands of buildings, with almost 15,000
people evacuated. Nowadays, in order to diminish the deformation processes, a strong reduction in brine
withdrawal has been introduced by the local authorities. This caused an uplift of the water table which
actually makes the spatial pattern of deformation more complex. In fact, in the most urbanized area, the
sinking phenomena are now turning into uplift displacements. The presence of such a hazard required an
urban vulnerability assessment able to support local authorities in the forthcoming planning procedure.
The vulnerability assessment of urban elements over a wide area, potentially affected by deformation
phenomena, has been accomplished by an integration between GIS solutions and a multicriteria approach
based on ELECTRE-TRI methodology. The vulnerability procedure is able to define a discrete map where
the 50950 m width elementary cells report the most vulnerable parts of the town. In particular, the
ELECTRE-TRI methadology is used to combine each vulnerable urban element with the others, expressed
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as vector data in a geographical dataset. The multicriteria approach is performed outside the GIS
environment by the ELECTRE-TRI 2.0 package and requires a preliminary rasterization of the used
dataset.
Ancmpakm:
Hegpopmayuje maa xoje saxeamajy epad Tysna (bocna u Xepyezoeuna), Kao nocmeduya exchioamayuje
NOOSEMHUX TE)CUMMA COTY, Ucmpaskyjy ce ynasad 60 z00una. Pacm wynsmuna ucnod zpada u eenuxe
nospuuHcke deopmayuje usazeany cy HeKOIUKO Gaxmopda onachocmu Kao wimo cy cnujecarpe mepend,
Oyboke u naumKe nyKoOmuHe u UHMEH3ueHe ocyunayuje Hu6oa nodsemuux 6oda. Ilpemxoodune cmyouje
ananusupane cy ucmopujcky 6asy mMonopa@cKux u  nujesomMempujcKux nodamaxkda u ucmaxne
Kymynamuery cmony ciujezara 0o 12m y nepuody 0d 1956. do 2003. Jlomosu cy Hacmaau Kao o4u2neoan
pesynmam depopmayuje maa u y3poxosam oumeherba u pyuieroa Xubaoa 32padd, ca e6akyucanux cKopo
15.000 cmanosnuxa. Y danaurse epujeme, kaxo 6u ce ymarsunu npoyecu oegopmayuje, 1oxanne eracmu
cy yeene 3abpany excnaoamayuje crane sode. 060 je u3azeano nodusaree HUBOd BOOE WMo 3anpago HuHu
npocmopnu obpazay degopmayuje croducenujum. Y cmeapu, y Hajypbanusosanujem noopyyjy, genomen
crujezarea cada ce npemeapa y nomjeparea y obnuxy usousara mepena. Ilpucycmeo maxee onacrocmu
saxmujesa npoyjeny ypbane yepodicenocmu objexama u cmaroshuxa. Ilpoyjena parusocmu ypbanux
eneMenama Ha WupoKoM npocmopy, nomenyujanto saxeahernom geromerom degopmayuje, nocmueHyma
Je unmezpayujom GIS pjewerva u sumexpumepUjyMcKos npucmyiid 3acHo6anoz Ha ELECTRE-TRI
memodonozuju. Tlpoyedypa parsusocmu modice 0a deqhuiiiue OUCKpemHy Many 20je ocnogie heuje
wipune 50950m npuxasyjy najyeposicenuje oujenose epada. Konkpemo, ELECTRE-TRI memodonoauja ce
Kopucmu 3a Kombunoeare C8aKo2 Yzpodcenoz ypbanoz eneMenma Ca OCMAmuMa, uspajicene Kao
gexkmopcky nodayu y 2eo CKyny nodamaxa. Buwexpumepujymcxu npucmyn ce uzeoou uzean GIS
oxkpyacera nomohy ELECTRE-TRI 2.0 naxema u 3axmujesa  NPERUMUHAPHY — pPACMEPU3ayujy
ynompujebperoe CKyna nodamaxa.

0,5 Bojrosa

Peanusosan melyHapoaus nayunn_upojexar y cpojersy capaanmka na npojexry (Yliaanl9/20)

e B. I'pyjuh, wian MeljyHapoaHOT Hay4HOT IIPOjeKTa ,,International Collaborative Research
to the Funding Committee of Yamaguchi University, Japan, 2019.
3 Goma
Vpeljupame nayunor yaconuca nannonannor suavaja (Yiuan 19/26)

e B. I'pyjuh, unan ypeannukor oxbopa Haydnor daconuca AT, obmact TpaljeBUHAPCTEO,
y H3/1aBy ApPXUTEKTOHCKO-TPaljeBUHCKO-TEOIETCKOr (haKynTeTa VHusepsurera y bamoj
JIyuu; omnyka 6poj: 14/3.1140/21 on 13.09.2021.rox.

3 6oj1a

VKYIIAH BPOJ BOJJOBA INOCJHJE HOC/BEAEI H3BOPA: 52,35 Gogosa
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r) O0pa3oBHa IjeNaTHOCT KAHOUAATA:

OO6pa3oBHa JjenaTHOCT IpHje nmocienmer n3bopa
(Hasecmu cee axmusnocmu (nybauxayuje, 20cmyjyha Hacmaea w MeHmMoOpPCmeo) C8PCMAarUx no Kame2opujama i3
ynrana 21.)

Apyru ob6ammn meljyuapoane capaame (kondiepennnje, CKYIOBH, PAJHOHNLE, eIyRANH{a ¥
uunocrpancrey) — (Ynan21/10)

Education 3 ; st
Institution Type of education and training

Laboratory - Experiment study
and participation in exercises
(working with students):

The development of special
types of concrete and
application in construction as
protection  against  natural

disasters
Universit 1. Concrete with different steel
niversity of . . . o
loannina in fibers, with various quantities of

Greece, Faculty |fibers... Testing samples to static

%.fr‘lstﬁigggﬁf"ga”d and dynamic loads. Testing of]

Oclober, samples impact shock loads.
]2\]631"’53“1be" = 2. Development of the protection

wall structure against earthquakes
(concrete + steel balls) -
simulation of earthquake

3. Impact load - Panel design
(concrete + fibers); variations of]
type fibers, quantities of fibers -
economically feasible solution for!
the application panels in the
dynamic loaded structures
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Japan, Tsukuba -
iCRARM

Development for
Flood Risk
Management with
IFAS

July - 2015

This program aims to mitigate
flood damage by strengthening
coping capacities of developing
countries for flood  risk
management. The goal is to
enhance knowledge of responsible
organizations on

flood forecast system including
Integrated Flood Analysis System
(IFAS), flood runoff analysis
system ,

flood prevention and evacuation
activities and measures for
efficient collaboration among
responsible

organizations.

Tehnical
University of
Sofia
Bulgaria,
May - 2015

11" International Course for
oung Researchers Computational
ingineering

The main" task of the course
practical participation:

1. Methods for numerical
simulation

2. Finite Volume discretization
METHOD

3. CFD (Colored Fluid Dynamics)
- Based Analysis of Complex 3D
Channel turbulent flows
4, The Software packages for CFD
notes that Quality Control / Error|

Analysis/
5. Modeling of Complex Fluid
Flows phenomena

6. ALGORITHMS: Simple Type
algorithms, recent tendencies and
algorithms development

7. Active participation at the
Conference with the exposed of
Paper
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Leibniz
University,
Hannover -
Germany;
October 2014

Sixth Annula International Course
“Numerical Heat Transfer”
The main goals of the course is to
bring together Professors and PhD
students” from South Eastern
Europe, who are interested in the
challenging  field  of  the
computational Eng.u]cermg in the
field of Technical Sciences.

The course

 Introduce the PhD students to
the ideas of the Computational
Engineering and particularly to the
Computational Fluid Dynamics
and Groundwater L

i Useful combination of
theoretical knowledge and
practical excersise in solving
different kinds of engineerin
problems  at  the field o
Inderground Constructions

* The work with Software
packages used in virtual
investigation of engineering
systems and processes.

Tehnical
University of
Sofia
Bulgaria
May - 2014

10" Annual International Course

Computational Engineering

The main tasks of the course:

1.Mathematical Models

2 Numerical Study of Complex

Geotechnical Sistems by advanced

Softvares

3.  Methods for turbulence

modeling _

. Methods  for numerical

simulation (DNS & RANS)
Software Packages for CFD

notes to Quality Control

University of
Tehnion, and
Mekorot
Com[)any -
Israe

Jun- 2013

Project of preserving and
protecting the Water and Soil:
The management of water
resources:

1. Irrigation systems

2. Artificial recharge of
underground;

3. Systems for water supply
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Association of
Civil Engineers
Serbia,

Maj - 2013

The main purpose of advising

Specific Geotechnical and
Seismological problems of the
Balkans, the need to develop
methodologies for the assessment
of existing underground facilities,

for an appropriate approach to
maintenance, repair and
reconstruction of underground
construction facilities with the
inclusion of optimization and
Information Systems in this area.

Application profiles profiled sheet
for underground structrure - The
main objective results of this
consultation the possibility of

Association for
Tunnels and

Underground |application of steel pipes in
Structures in  |[underground structures, with the
Bosnia and  [possibility of absolute protection
Herzegovina |against corrosion
(ITA BiH), |Areas of application:
April-2013.  |Road and railway culverts

Hydro technical structures
Underground passages
Ecological passages
ventilation

Bpeanopame HacTaBHMYKIX CHOCOOHOCTH 38 HACTABHMKE M CAPAJIHUKE KOJH CY H3BOJIIINA
npejasama Ha Yuusepsurery v Bamoj JIyin, npuje nocisenmer uzbopa (Yian 25):

VYTBphenom CrparterujoM ocHrypama KBamuTera, MpoleAypoM 3a mpaheme ¥ yHampeljerne
kBanuTera 1 OOpacuuMa 3a npaheme KBanuTera YHuBep3uteta y bamoj Jlynm kanaumar je
YCHjelIHO U3BOAMIA BjexOe Ha ImpeiMeTuMa Ha KojuMa je Ouila aHraxoBaHa W octBapuna 10
6osoBa.

O6pa3oBHa AjenaTHOCT NOCIHjE TOCIeNmber n3dopa/pensbopa

(Hasecnu cae akmusnocmu (nybruxayuje, zocmyjyha nacmaea u menmopcmaso) u 6poj 6odosa cepcmanux no
xamezopujama uz unana 21.) ‘

I'octryjyhn npodecop na ynupsepsureruma y apkapava Esponcke yuuje n u3gan Espone
(anraxxman y Tpajamy o najmMame 30 gana) Yaan (21/4)

e B. Grujic, Assistant Professor, postdoctoral research and Visiting Scholar in Japan,
YAMAGUCHI UNIVERSITY, GRADUATE SCHOOL OF SCIENCE AND
TECHNOLOGY FOR INNOVATION, DEPARTMENT OF CIVIL AND
ENVIRONMENTAL ENGINEERING, Japan, “Application of DInSAR for monitoring
subsidence induced by underground salt mine in Tuzla, Bosnia and Herzegovina”, 2019-
2020. — Certificate

6 Gonosa
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Locryjvhu npodecop na ynusepsnreruma v apaapama Epponcke yunje n nzgan Espone
(anraxman y Tpajamy kpahe oa 30 paua) (Maan 21/5)

e B. Grujic, Staff Mobility for training at the University of Zilina, Slovakia, "K-FORCE~
Knowledge FOr Resilient soCiEty, ERASMUS+”, EU, Slovakia, 2018.

3 Gopa

Apyri ofuum meljyynapouue capajma (kondepenimje, CKYNOBH, paIHOHNILE, eVKANH|a
v unocrpancry) Yoan (21/10)

e b. I'pyjuh, nobuTHuk cTHnEHAMje 3a MOCTAOKTOPCKO HCTpaXMBame Kao rocryjyhu
HayyHHK y Janany, -Yamaguchi University, Japan, 2019.
3 6oaa

e B. Grujic, ,, The Ist International Online Seminar on Disaster Prevention and
Environment” Organizer: Center for Local Disaster Prevention and Mitigation (CLDPM),
Yamaguchi University, Japan, Co-organizer: Department of Civil and Environmental
Engineering, Faculty of Engineering, Yamaguchi University, Japan, March 4", 2021. —
J0Ka3 y NpUIory

3 6ona

e B. Grujic, ,,The 2nd International Online Seminar on Disaster Prevention and
Environment”, Organizer: Center for Local Disaster Prevention and Mitigation (CLDPM),
Yamaguchi University, Japan, Co-organizer: Department of Civil and Environmental
Engineering, Faculty of Engineering, Yamaguchi University, Japan, March 10th , 2021.

3 boaa

e B. Gruji¢, Nineteenth Young Researchers’ Conference - Materials Science and
Engineering, Institute of Technical Sciences of SASA & Materials Research Society of
Serbia, Belgrade, Serbia, December, 2021,

3 oonma

e B. Gruji¢, 5th International Society for Rock Mechanics and Rock Engineering (ISRM)
Young Scholar's Symposium on Rock Mechanics and International Symposium on Rock
Engineering for Innovative Future, YSRM2019 & REIF2019, December, 2019, Okinawa,
Japan

3 oona

e B. Grujic, “International Society for Rock Mechanics and Rock Engineering (ISRM)
Specialised Conference, GEOTECHNICAL CHALLENGES IN KARST”, Omi§ — Split,
Croatia, April, 2019.

3 0ona
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Yaan xomucuje 3a opnbpauny JOKTOpCKE jucepramije (Maan 21/11)

e b. I'pyjuh, unan Komucuje 3a oujeny v onbpaHy ZOKTOPCKE AUCEPTAaLlUje KaHAUAATa Mp
Muiana Jakmmha, Quiul. wHX. rpal). 1107 Ha3UBOM: ,,YUMHAK HHOUATpALHUje HAa IPOMjEeHY
KBaHTUTETA M KBaJIWTETa CHUPOBE BOJE KOJ CHCTEMAa YNPaB/baHOT IPHXpalbHBarba
akBudepa”, ApXUTEKTOHCKO-TPaljeBHHCKO-reo/iIcTCkU (pakynteT YHuBepsuTera y bamoj
Jlynu, 6poj Omnyxe: 14/3.1117/21 on 13.09.2021.ronuxe

3 6ona

Ynau komucuje 3a opdpany paja apyror uukiayea (Yaan 21/14)

e B. I'pyjuh, uian u npencjenaux Komucuje 3a mpernen, orjeny ¥ oA0paHy 3aBpIIHOT paja
opyror nuknuca cryadja Crymujckor mporpaMa rpaljeBrHapcTBo Kanauzaara JlaHke
[ImeBasbumh, aumn. uwxk, rpal). mon HazueoM: ,IIpopadyH mpenHanperHyTor MocTa Ha
3agatoM npoduny*, ApXUTEKTOHCKO-rpaljeBHHCKO-TCONCTCKH (hakynTeT YHUBEP3UTETaA Y
Bawoj JIynu, 6poj Omnyxe: 14/3.1929/21 on 15.11.2021.roaune '

2 dona

e b. I'pyjuh, unan u npenacjenunk Komucuje 3a mperies, oljeHy ¥ ogdpaHy 3aBpILIHOT pafia
apyror uwmkinca cryamja Cryadjckor mporpaMa rpahesuHapcTBo Kanpupara Ilerpa
IMpamrana, MUILI. HEX. rpalj. m0x HasWBOM: ,,AHanu3a INPHUMjEHJbUBOCTH TPEHYTHOT
reoMophoNMONIKOT jeAMHHYHOT XHApOrpaMa y CiuBy pujeke boche®, ApXHUTEKTOHCKO-
rpaljeBuHCKO-TcOmETCKH  (hakyareTr — YuuBepsutera y  bamoj  Jlymu,  6poj
Onnyke:14/3.439/21 on 16.04.2021.rogune.

2 Gona

¢ b. I'pyjuh, unan u npencjennuk Komucuje 3a npernen, onjeHy 1 ogbpaHy 3aBpLIHOT paia

apyror nuinmca cryndja Cryamjckor mporpama rpaleBuHapcTBo Kanaupaara loprmane

Towmh, aurun. umk. rpal). mox HAa3UBOM: ,,AHaJH3a CTaOMIIHOCTH 1jeBOBOJA HA JOBOAY A0

JiepuBaloHe XuApoeaekTpane Ha npuMjepy XE 'Tabap' ©, ApxutekToHCKo-rpaljeBUHCKO-

reogercku Gakynrer Yuusepsutera y bamwoj Jlyuum, Gpoj Ommyke: 14/3.648/19 on
21.05.2019.rogune.

2 0osa
MenTopeTBo RAWIMIATA 32 3aBPINY paj npsor mukayea Yuan 21/18

e b. I'pyjuh, mMenTop 3a oujeHy m onbpaHy 3aBpIIHOTI paja MPBOI LMKIyca CTyAHja
Crymujckor mporpaMa rpaheBuHapcTBo KaHampara J[lparana Cy6uha, moj Ha3uBOM:
,IIpHMjeHa TeOCHHTETHKA KOJ| Ofp)KaBamba M CaHaluje JOmer cTpoja caobpahajHuma‘,
ApXUTEKTOHCKO-TpaljeBUHCKO-TeomeTcku (dakynrer YHuBep3utera y bamoj Jlyum, 6poj
Omnyke: 14/1.-21 ox 19.11.2021.ronuse.

1 6on

e b. I'pyjuh, Mentop 32 oijeHy W oxOpaHy 3aBpHIHOT paja MpPBOr HHUKIyca CTyAUja
Crynujckor mporpama rpaljeBuHapcTBo Kanauzara Munke IlompaTHH, 10X Ha3HBOM:
,HXEIEPCKO — Teo[eTCKa WCIHTHBAka MW HCTPAXMBAEKma 32 NPOJEKTORAE H
JUMCH3HOHHCAE  (ICKCHOWIHMX  KOJIOBO3HUX  KOHCTPYKIHja“,  APXUTEKTOHCKO-
rpaheBuHCcKo-reoneTcku daxynrer YHusepautera y bamoj Jlyun, 6poj Omnyke: 14/3.1615-
1/19 01 20.11.2019.

1 Hon
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e b. I'pyjuli, mentop 3a omjeHy u on0paHy 3aBpILIHOI paja NPBOI LHMKIyca CTymuja
Crymomjckor — mporpama  rpaljeBuwHapcrBo  kaHmumata  Jlajame  lusgmap,  mon
HazuBOM: “VICIUTHBamkE M NpOjeKToBambe¢ acdanTHe MjellaBuHe MO BpyheM MOCTyIKy™,
ApXuTeKTOHCKO-Tpal)eBUHCKO-TeoeTcK (akynTeT YHuBep3utera y bamoj Jlynm, 6poj
Onnyke: 14/3.1615-2/19 o 20.11.2019.

160n

YuecTBoBaibe V AcTABH Ha APXHTEeRTOHCKO-rpaljeBHICKO-Te0IeTekOM (hAKYITeTY
Viuusepsnrera y bamoj Jlyunu

Jouent np Bojana I'pyjuli, yaectsoBana je y nsBoljerwy HacTae Ha YHuBepsurery y bamoj Jlynu u3
cisenchux mpegMera:

Axajemcike CTWIHfC MPBOT LIYKIYCa CTy)IH’iH, CTY}Z@iCKO]' nporpama rpaleBrHapeTBO:

Mexanuka ™ia (MT) - [ uuknyc CIII'P

Oyuaupawe (OYH) - [ nuxnyc CITT'P

Homu ctpoj caodpahajuunia (JICC) - I uuknyc CIIT'P
Konososne xoucrpykiuje (KK) - T muxnyc CIITP
Exonomniko nmxemeperso (EKN) - I nuxnyc CIII'P

AxkageMcke eryauje apyror nykinyea cryanja, Cryaujckor rnporpama rpaheBHHAPCTBO:

Huxemepcka Mexannka ctijeHa (UMC) - KY - 11 nuxoryc CIIT'P
Huxemwepcka mexanuka ctujeda (MMC) - I'Y - Il nukinyce CIIT'P

Hacyre u nornopae rpahesune (HIIT') — CY - II nuxiyc CIII'P
Tpumujersena mexaunka tia (IIMT) - 1I muxnyc CIII'P

Tepencka ncnutHBama 1 onaxama (THUO) - II nuknyc CIIT'P

Teoxasapuu (I'X) — YPKJ - II quxnyc CIIT'P

I'eotexHuuku npobiaemu kox caobpahajuuna (I'TIC) —I'Y - I nuknyc CIII'P
I'eotexunuku npobnemu kox caobpahajuuna (I'TIC) — CV - 1l muxnyc CIIT'P
T'eotexunuku nadoparopuj (I'J]) - II nuxnyc CIIT'P

Axanemcke CTWIIiiﬁ '|‘peﬁer HyKnyca c’ry,guia, CryamjcKkor nporpama rpahem-mapc*mn:

Hurepaknuja koucrpykuyje u tina (MKT) - II nuxnyc CIIT'P
Opnabpana nornassba Mexanuke ctijeHa (OIIMC) - III uuknyc CITT'P

YKYHAH BPOJ BOJOBA IMMOCJIUJE NIOC/BEALETI U3BOPA: 37 6onova

A) CTpyuna jjenaTnocT KaHIMaaTa:

Crpyusa JjeniaTHOCT KaHAuaaTa npHje nocneamer n3dopa

_(Hasecmu cee axmuenocmu cepcmanux no kamezopujaya us wiana 22.) ey _

e Strategic Development of Higher Education and Qualification Standards - candidate Bojana
Grujic is co-author— “Manual for the development and use of Qualifications and Occupational

Standards in BiH, June 2015
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e University of Banja Luka, Center for Curricula Modernization and Lifelong Learning
(511354-TEMPUS-1-2010-1-ES-TEMPUS-SMHES), B.Grujic co-author — Manual

¢ B. Gruji¢, Mitar Perusi¢, Goran Tadi¢, Suad Halievié, “The elements of the qualifications
standard for an engineering study program at the bachelor level“, 9th Research/Exspert
Conference with International Participations ,,Quality 2015%, ISSN 1512-9268, Jun 2015,
Neum

e PeBu3yja MIaBHOT NpojeKTa MIyMCKOT KAMHOHCKOT ItyTa ,,JIBocTpyka Kocula-Benuka kocuna“
ayxune 3.335 kv y ILJ: ,Knexosaua-Jlpmuuh“, 2015 roauHa — (peBU3Mjy BPIIKO
ApxuTekToHCKO-TpaljeBUHCKO-TeoneTcku dakynrer y bamoj JIynu) - rmaBHU pEBUIEHT

e Usrpagma u onpemame Croptcke nsopane y CryaeHTckoM kamnycy bama Jlyka, 2013
TOJIUHA — PEBUICHT

e I'maBHM npojexar 3rpage ApxutekToHCKO — I'paheBunckor dakynrera, ¢asa HUCKOTpaIme,
2013 roaune, UuBectuTop — YHUBEp3uTeT y bamoj Jlynu

e T'maBum mpojexat ,Ilapk Mnanen CrojanoBuh y bamoj Jlynu* — dasza Huckorpanme, 2012,
HuBecturop I'pan bama Jlyka

e I'maBHM mpojekatr BepTukanHe NyToKa3He CHTHaNM3alMje Ha monapydyjy rpasa bama Jlyka,
nmpojexTaHT, HoBeMbap 2012, UuBectutop — I'pax bama Jlyka

e [I'maBHM npojexar TypucTHYKe CUTHANM3alKje Ha NMOAPYYjy rpana bama Jlyka, mpojexTaHr,
neuem6Oap 2012, Maectutop — I'pan bama JIyka

e Unan Hamg30pHOT THMa Ha H3Boljerby rpaljeBuHCKMX panoBa Ha Ilpojexty ,Jloapuikxa pasBojy
exo-Ttypusma y Haunonanaom napky Cytjecka

e Uian Ham3opHOr THMa Ha M3rpajmu crambeHo-mocnoBHOT ofjekra, jgamena ,,[1“ y Yiunu
Burtomupa Jlykuha 6p.6 Capajeso

e UjaH HaJ30pHOI TUMA Ha U3TpadmU cTambeHor objekra ,,Casa Amore”, Hacesbe Jlobpma y
CapajeBy

CrpyuHa mjenaTtHOCT KanauaaTa (ociuje mocneamer u3bopa/pensdopa)
(Hasecmu cge axmuarocnu u 6poj 60006a cepcmanux no kamezopujama us wiana 22.)

CrpyyHu paja y uaconucy mehynapoanor 3nauaja (c penenzujom) (Yman 22/3)
e B. Grujic, I. Jokanovic, Z. Grujic, D. Zeljic, “Numerical modelling of the reinforced
concrete influence on a combined system of tunnel support”, Journal of Civil Engineering
De Gruyter, Germany, Berlin, Vol. 12, No 2, DOI: 10.1515/sspjce-2017-00200, pp. 6370,
December, 2017

Abstract:

The paper presents the experimental, laboratory determined rheological-dynamic analysis of the
properties of fiber reinforced concrete, which was then utilized to show nonlinear analysis of
combined system of tunnel support structure. According to the performed experiments and calculations,
different processes of destructive behavior of tunnel lining were simulated in combination with elastic
and elastic-plastic behavior of materials taking into account the tunnel loading, the interaction between
the fiber reinforced concrete and soil, as well as the interaction between the fiber reinforced concrete and
the inner lining of the tunnel.

Key words:reinforced concrete, nonlinear analysis, combined system of the tunnel

Ancmparxm:

Y paody je npuxazana excnepumenmanna, rabopamopujcki oopeliena peorowKo-OuHAMUYKd aHanu3a
ceojcmasa bemona apmMupanoz GRAKHUMA, Koja je nomom Kopuiufiena 3a NpuKaz HeluHeapHe awanuse

25



KoMmbunoganoz cucmema myHeicke mocehe xomcmpyxyuje. Ilpema cnpogedenum excnepumenmuma u
HPOPAYYHUMA, CUMYAUDAHY CY PA3IUdUmu npoyecu OecmpyKmueHo2 ROHAWard myHeicke obnoze y
KOMOUHAYUU €A eAACMULHUM U EeNACTHUYHO-NIACTIUNMHUM ROHAUAreM Mamepujana y3umajyhiu y o63up
onmepeherse mynenqa, unmepaxyujy usmely 6emona apmupano? e1aKHumMa u mia, Ko u UHmepakyuja
usMelly bemona apmMupanoz e1aKHUMa U yHympatiise 061oee nyHena.
Kwyune pujevu: apmupanu b6emon, neauneaprna ananu3sa, KOMOUHOGAHI CUCIEM MYHENA

3 bonosa

Crpyunn paja y uaconucy mehyuapoaunor suauaja (¢ peuenszujom) (Unan 22/3)

o [. Jokanovic, B. Grujic, D. Zeljic, Z. Grujic, M, Svilar, “Costs of performance based
maintenanc for local roads: Case study Albania”, Journal of Civil Engineering De Gruyter,
Germany, Berlin, Vol. 12, No2, DOI: 10.1515/sspjce-2017-0021, pp. 71-78, December,
2017

Abstract:
The provision and maintenance of road infrastructure is a major global business, consequently it is
essential that road maintenance services are provided in the most cost effective manner. Without regular
maintenance,roads can rapidly fall into disvepair, preventing realization of the longer term impacts
of road improvements on development, such as increased agricultural production and growth in school
enroliment, which is of particular importance for a network of local (access) roads. Inadequate local roads
maintenance in Albania is proposed to be solved by implementing performance based maintenance
approach for which the costing exercise is presented within the paper.
Key words: local roads, performance based maintenance, maintenance costs, road user costs
Ancmpaxm:
Obesbehusarbe u 00pdHCcasarse nymuHe UHGPACMPYKMype je Geruxu 2aobaiHu nocao, cmoza je 00
CYWMUKCKO2 3HAYAJA 0d Ce YCapee 00PHCABArea NYMesd NpyJicajy Ha Hajuchaamuguju Hayux. bes pedosHoz
odpoicasarea, nymegu mozy 6p30 Oa nponaddqjy, cnpeuasajyhiiu pearuzayujy Oy20pouHux ymuyadja
nobosuiarba nymeea Ha pazeoj, KAo wimo cy nosehana nomonpuepedra npousgodied U pacm ynuca y
wiKoe, WMo je 00 nocebHoz 3HANAja 3a Mpexicy A0KATHUX (npunasHux) nymesa. Headexeamno odporcasarse
Aokanuux nymeea y Anbaruju ce npednasice 0a ce pujewit APUMEHOM NPUCHIYRA 00PHCABAILA 3ACHOBAHOR2
HA YYUHKY, 3a KOJU je Y OK8UPY 0602 pada npedcmaesnenda npakca 0OpaiyHa mpoukoed.
Knwyune pujeun: noxannu nymeeu, o0pacasare 3acHO8AHO HA NEPHOPMAHCAMA, MPOUIKOBU OOPICABAILA,
MPOWKOBU KOPUCHUKA HYymaA

2,5 Gojrosa

Paj y 36opnuky pajosa ca mefyuapoanor erpyunor ckyna (Ynan 22/5)

e Jokanovic, B. Grujic, D. Zeljic, Z. Grujic, M. Svilar, "Costs of performance based
maintenance for unpaved local roads: Case study Albania" CETRA 2018 5th International
Conference on Road and Rail Infrastructure, Conference Proceedings,
DOT:https://doi.org/10.5592/CO/CETRA.2018.803, pp. 1001- 1007, Zadar, May, 2018

Abstract:

Without regular maintenance, unpaved roads can rapidly fall into disrepair, preventing realization of the
longer term impacts of road improvements on development, such as increased agricultural production and
growth in school enrollment, which is of particular importance for a network of local (access) roads.
Inadequate unpaved local roads maintenance in Albania is proposed to be solved by implementing
performance based maintenance approach for which the costing exercise is presented within the paper.
Keywords: unpaved local roads, performance based maintenance, maintenance costs, road user costs
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Ancmpaxm:

Be3 pedosroz 00poicagarea, HeacHanmupau nymesu mozy 6p30 O0a 6ydy yHuwimenu, cnpevasajyhu
peanusayujy Oyzopounux ymuyaja nobosuiarea nymeea na paseoj, Kao wmo cy noeehana nomonpuspeona
npoOU3600ILA U pACM Ynuca y WKONE, Wmo je 00 nocebnoz 3navaja 3a Mpexucy JOKAnHux (npunasnux)
nymeea. Headexeammo 0dpocasarse HeACHANMUpAnUX JOKAnHux nymeea y Anbanuju ce npednasice da ce
pujewiu  npumjeHom npucmyna oo0pocasalea 3GCHOBAN02 A  YHUHKY, 3d Koju je y oxeupy pada
npedcmassbend ajeacha mpourKosa.

Knyune pujewu: wneacarmupany ROKATHU Hymeeu, 00pxcasalbe 3ACHOSANO HA nepgopmancama,
MPOUWKOBY 00PIICABAFLA, MPOUIKOBU KOPUCHUKA NYyma

2 Goga

Paj v 360puuky pajosa ca MmehyHapoaHor CrpyuMuor CKyna (Yaan 22/5):

e Jokanovic, B. Grujic, D. Zeljic, M. Svilar, Z. Grujic, “Soil endangerment and protection
for traffic infrastructure projects: preparation, works execution and operation”,
International Scientific and Expert Symposium “Geo-Expo 20177, Conference
Proceedings of Geotechnical Society of Bosnia and Herzegovina, ISSN 2303-4262, pp.
37-45, October, 2017.

Summary:

The traffic infrastructure, as a public good, with ils clearly defined functions, represents a specific
continuous structure in the space, which inevitably requires, by its scope and diversity of environmnental
impacts, their inclusion and consideration at all stages of the life cycle. Consideration of soil-related
impacts is inextricably linked to a number of other impacts that appear in the domain of water, landscape,
flora and fauna. For each particular case this imposes an obligation to investigate a large number of
possible impacts that can be systematized into two basic groups: soil degradation and soil pollution. The
paper deals with the treatment of the mentioned impacts through the preparation of traffic infrastructure
projects, and the methods of managing the activities during the physical realization of projects and their
subsequent operation.

Key words: soil, pollution, degradation, protection, compensation, monitoring

Ancmpaxm:

IIym, xao jasuo 006po, ca cGojum jacHo OeuHucanum (pynryujama, npedcmaspa CneyuQuuan
KoHmuHyupanu objexam y npocmopy, Koju no ob6uMy u pasHOSPCHOCMU YMuYaja Ha HCUSOMHY cpeduy
HEMUNOBHO 3AXMUje8d HUX060 YK/bYNUSAIbe U pAsMamparee y C6uM Qasama JiCUGOMHOZ YUKyca.
Pasmamparse ymuyaja Ha 3eMapumime je Hepackuougo NOGE3aHo ca HU30M Opyaux ymuyaja Koju ce jasnajy
y domeny 6ode, nejsasica, grope u Gayne. Qo namehe obasesy da ce 3a c8aKy KOHKPeman CAydaj ucnuma
genuky Bpoj mozyhux ymuyaja Koju ce mo2y CUCMeMAmu3osamu y Osuje OCHOGHe Zpyne: dezpadayuja
semmuwma u sazakerse 3emmuwma. Y pady je npukazaH mpemman O6ux Ymuyaja Kpo3 npunpemy
npojexama caobpahajue uH@pacmpykmype u HAYUHU YNpae/barea AKMUSHOCMUMA MOKOM ¢uzuuke
peanusayuje npojexama u rUuxose HakHaoHe excnaoanaiuje.

Kuwyune pujeuu: semmuwme, 3azaljerpe, decpadayuja, sauniima, Komnenzayuja, npaherse cmaroa

1,5 bonosa

Peajmzosan Meljynapo/inn ¢cTpyunM npojexat y ¢BOjCTBY capajiHuKa Ha npojexry Ynan
22/10
e b. I'pyjuh, Project: ,Local Roads Planning, Design, Construction, Maintenance and
Supervision Manual”, The Government of the Republic of Moldova, Ministry of Economy
and Infrastructure State Road administration, Moldova, World Bank; PART I. Planning
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and Design: Volume 2: Investigations and surveys, chapter Engineering-geological and
geotechnical Investigations; Volume 7: Road structural elements, chapter Earthworks,
Chisinau, February, 2019.
3 6oaa
Kanpunart nocjenyje JInueriie u To:
o 34 peBusM]Y TEXHUUKE JOKYMenTamnie, (pasza Huckorpaaise u Hansop (opoj Jinnenie: OJI-

4422/16
e 3a M3pajy TeXHHUKE JloKyMenTaurje, dhaza nuckorpaume u Hajuzop (6poj Jluenne: GJ1-
4421/16

PeajinzoBan HAIMOHAJINH CTPYYIN NPOjEKAT YV CBOJCTBY PYKOBOIHOIA MPOjeKTa

(Ynan 22/11)

e b. I'pyjuli, Perusuja rnasHor npojekra ykiamarba mocrojelier Mocra npexo pujeke Bpbame y
Hacesby Yecma y bamamynu  (PeBusujy BpIIHO ApXHTEKTOHCKO-Tpal)eBUHCKO-TE€OAETCKU
daxynrer YHuBepaurera y bamwoj JIyun), 2019 roguna — rmaBHE peBUIEHT

3 0ona

Peann3oBan HANMOHANHT CTPYUHI I”ll]OiElH_l"l' vV CBOjeTBY capajauuika na npojery (Yuan

22/12)

o B.I'pyjuh, M3pana TexHuuke JOKyMEHTalMje [NIABHOT IIPOjeKTa BawbCKOr ypehema 3rpane
ApxutekroHcko-TpaljeBHHCKO-TeoseTcKor dakynrera YHusep3urtera y bamoj Jlynu, 2021.

1 6ox1

OcraJe npodiecHonaine AaKTHBHOCTH Ha YHHBEP3HTETY W Ball Y HHBEP3HTETA Koje
jponpuxoce nopehawy vrieaa Yuusepsurera (Muan 22/22):

e b. I'pyjuh, ocTBapena murupanoct o0jaBJbeHUX, HAyYHHX, pajgoBa bojane I'pyjuh, u to
pagosa Q1— SCI nmucra
2 bona

e b. I'pyjuh, wian Hayunor opnbopa: Rock Mechanics for Natural Resources and
Infrastructure Development — Fontoura, Rocca & Pavon Mendoza (Eds)2020 ISRM,
Brasil, September, 2019.

2 donma

e b. I'pyjuh, unan Hayunor oxmbopa cumnosujyma: International Scientific and Expert
Symposium “Geo-Expo 2017”, October, 2017.

2 0ona

o b. I'pyjuh, unan Hayunor ombopa cummosujyma: International Scientific and Expert
Symposium “Geo-Expo 2018”, October, 2018

2 fona

e B. I'pyjuh, unan Hayunor on6opa: ReSyLAB 4" Regional Simposium on LANDSLIDE

in Adriatic — Balkan Region, October, 2019
2 bona
B. I'pyjuli, wiau Opranuwsaumonor onbopa: ReSyLAB 4™ Regional Simposium on
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' LANDSLIDE in Adriatic — Balkan Region, October, 2019
2 Boaa

b. I'pyjuh, wian Hayusor oxGopa cummnosujyma: International Scientific and Expert
Symposium “Geo-Expo 2019”, October, 2019.

2 6onna
B. I'pyjuh, wian Opranusamuonor onbopa cummosujyma: International Scientific and
Expert Symposium “Geo-Expo 2019”, October, 2019.

2 6oaa
B. I'pyjul, uran Haygnor ombopa cummossjyma: International Scientific and Expert
Symposium “Geo-Expo 2020”, October, 2020.

2 6oxa
b. I'pyjuh, unan OpraumsanuoHor ogbopa cummosujyma: International Scientific and
Expert Symposium “Geo-Expo 20207, October, 2020.

2 0ogxa
B. I'pyjuh, unan Hayunor onbopa cummosujyma: International Scientific and Expert
Symposium “Geo-Expo 20217, October, 2021.

2 Ooxa
b. I'pyjuh, wian Opraumsanuonor oxbopa cummosujyma: International Scientific and
Expert Symposium “Geo-Expo 2021”7, October, 2021.

2 6ona
b.I'pyjuh, peuensent 2 (aBa) paga y 36opHuKy pagoBa: International Scientific and
Expert Symposium “Geo-Expo 2021”. — nokas y npuiiory

2 0oxa
b.I'pyjuh, peuensent 2 (nBa) paga y 36opuuxy panosa: International Scientific and
Expert Symposium “Geo-Expo 2020”.

2 0ona

B.I'pyjuh, peuensent 2 (aBa) paga y 36opHuky pamoBa: International Scientific and
Expert Symposium “Geo-Expo 2019”.

2 Dopa
B.I'pyjuh, peuenszenr 2 (nBa) pama y 36opuuky pamoma: International Scientific and
Expert Symposium “Geo-Expo 2018”.

2 boxa
B. I'pyjuh, mwed xarenpe 3a reorexHuKy, caobpaliajHuile, XUAPOTEXHUKY, OpraHU3aLHUjy U
TEXHONOrHjy rpahema Ha APXUTEKTOHCKO-Tpal)eBHHCKO-T€0JeTCKOM (DaKyITeTy
Vuusepsurera y bawoj JIynu, Omryka Opoj: 02/04-3.579-15/22 on 24.03.2022.ronune

2 0oaa
B. I'pyjuh, xoopaunatop tpehier uuknyca CTyadjckor nporpama rpal)eBUHapCTBO,
ApXUTEKTOHCKO-TpaljeBUHCKO-T'e0IeTCKOT (hakynTeta YHuBep3urera y bamoj Jlyum,
Onnyka 6poj: 14/3.1139/21 ox 13.09.2021. roaune

2 0oaa
B. 'pyjuh, akageMcku KOOpAUHATOp 3a Mel)yHapomHy pa3MjeHy CTyAeHaTa M ocobsba Ha
Cryaujckom nporpamy rpaheBHHapcTBO, ApPXHUTEKTOHCKO-Tpal)eBUHCKO-TEOAETCKOr
daxynrera Yaupep3urera y bawoj Jlyuu, Oupana Ha mepuon on Asuje rogune: Omryka
Opoj: 14/3.41/22 on 17.01. 2022.rogune
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2 60pa

e b. I'pyjul, unan Komucuje 3a nucame Emabopata o ompaBmaHocTH usBohema Tpeher
nukiyca cryarja CTyaujckor mporpama rpaljeBUHapCTBO, APXUTEKTOHCKO-rpal)eBUHCKO-
reoferckor (akynrera YHuBepsuteTa y bamoj JIynu, Omnyka 6poj: 14/3.1128/19 on

17.09.2019.roguxe.
2 0ona
e b. I'pyjuh, unan Ynpasaor on6opa [pymurea 3a reoreXxHuKy y bocHu u XepueroBuau —
2 0ona

e b.I'pyjuh, 3iaTHa ruaketa W MpBO MjeCTO 3a M3y3e€TaH JONPHUHOC HAY4YHOM pas3BOjy Y
o0acTd MexaHuKe CTHjeHa ¢ TCOTEXHUYKOr HHXKemepcTBa Ha  MeljyHaponHoj
koubepesunju ,,5th ISRM Young Scholar's Symposium on Rock Mechanics and
International Symposium on Rock Engineering for Innovative Future, YSRM2019 &
REIF2019“ Okinawa, Japan, 2019.

2 Gona

¢ B.I'pyjuh, Harpaga MuHucTapcTBa 3a HayYHOTEXHOJOIIKH Pa3Boj, BUCOKO 0O6pa3oBame
nadopMannoHo apyiTeo Peny6iuke Cpricke 3a pe3yiaTaTe NIOCTUIHYTE y 00J1aCTH HayYHe
NIPOAYKTUBHOCTH Y MeljyHapoauuM pedepeHTHuM uyaconucuma; Opinyka MuHHCTapcTBa
6poj: 19.032/431-1-192/20 onx 31.12.2020. rogune

2 boma

e B. I'pyjuh, TTucmo 3axBannoctu Bojanu ['pyjuh on crpane ambacanopa Janana y bocuu u
XepLeroBMHH 3a HaydHa OCTBapema cTedeHa y JamaHy, IPOMOBHCAIE OCTBapEHHMX
Hay4HHUX pe3yJsiTaTa U 3ajeTHHYKOT pasymujeBama u3mely Janana u bocHe u Xepreropune

2 0oaa

e B. I'pyjuh, Ilnakera ApXUTeKTOHCKO-Ipal)cBHHCKO-TeOAETCKOT (hakyaTeTa Y HUBEP3UTETa
y bamoj Jlyum 3a ucrakayTu pajx v AocTurayhia y HAaCTaBHOM M Hay4YHO- HCTPAKHUBAUKOM
pany QakyiareTa

2 dona

e b. I'pyjuli, 3narna mirakera OmmruHe Coxonan; Omnyka 6poj: 01-119-2 op
27.07.2020.roguue

e llo3napaibe cCrpanux .IEBI{KSI:

» Enrsecku jesux: CEFR (The Common European Framework of Reference for
Languages) level: C1

» Pycku jesuk: CepriuduKalldoHHbIE YPOBHH [0 PYCCKOMY A3bIKY [TOBCETHEBHOTO OOIICHUS
T'oc. UPA um. A.C.ITyuikuna (TlocTmoporosoii yposenn): C1

> Jamaucku jesux: B2

YKVYIIAH BPOJ BOJOBA NOCJ/IUJE IIOC/BEJILEI' U3BOPA: 66 GomoBa
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Bpeanopame HACTABHNHYIKHX CrocofHOCTH 30 NACTABHUKE W CApAIIHKE KO{H cV H3BOJHJIN

npejasama na Yuusepsurery v bamoj Jlyuu, nocauje nocibeamer nzbopa (Maau 25):
Ipenmer mudpa cTyauje IIxoncka | Ormjena:
TOAMHA (Makcumarnta

oljjeHa rnpemMa
ITpaBunHuKy:
5,00)

MexaHuka Tia Ooro7mT OCHOBHE 21/22 4,89

Exonouiko OI'07EKHU OCHOBHEC 21/22 4,90

UHXEHEPCTBO

Jomwu ctpoj OI'CO7ACC | ocuorue | 21/22 4,73

caobpahajuuna

OyHanpame Or'07®&VYHJI | ocuoBre | 20/21 4,66

Exomomiko OI'07EKHA Ocuopne | 20/21 4,76

WHIKEIHEPCTBO

Mexanuka Tia Oro7MT ocHoBHe | 20/21 4,61

Jloby ¢Tpoj OI'co7ACC | ocHOBHE 18/19 5,00

caobpahajauna

Jlomu cTpoj orco7acc OCHOBHE 17/18 4,86

caobpahiajauna

Ipocjeuan 6poj 6onopa: 38,41:8=4,80 niaspeno (10 6oxosa)

TabenmapHu nNpuKa3 HaIpHjel NpE/ACTaBbCHE M HaBeACHE HaydyHe, oOpa3oBHE M CIPYyYHE
IjenaTHocTH Kanaupata aoi. aAp bojane I'pyjuh, mumi. umwk. rpal). nocnuje nocbeamer uzdopa:

IIpersneana Ta6ena ocreapenor opoja 6ox08a

NOCJIHUJE MOC/BEABEI U3BOPA
Hayuna njenatHoct xanaunara 5735
(Ynan 19) u (Unau 20) ’
O0pa3oBHa J[jenaTHOCT 37
xaumunata (Uman 21)
Crpy4na mjenaTHocT 66
kauguaara (Yoaun 22)
BpenHoBamke HaCTaBHHYKHX 10
cnocobrocTH (Ynan 25)
Yxynro 6ogoBa: 165,35

II1. 3BAK/bYYHO MUIIIJLEILE

Ha Konkypc 3a n360p y akajeMCKO 3Bame¢ HaCTaBHHUKA 3a YKy Hay4yHy obnact ['eoTexHuka, Koju
je objarmen 18.05.2022, roavHe y AHeBHMM HOBUHaMa l'yac Cprcke M MHTEpPHET CTpaHHIM
YHuusep3utera y bawoj Jlynu, a Ha ocHoBy Opnyke Cenara YHuBepsutera noj 6pojem 01/04-
3.920/22 om 03.05.2022. roamHe, NpHjaBHO ce jemaH KaHAuAaT, JoueHT Ap bojana I'pyjuh,
IWIIOMHpaHN UHXEmhep rpaljeBUHapcTBa.

Komucuja je crexna yBuA y NPUIOXKECHW HayuyHH, OOpa30BHM M CIPYYHM OUYC KAHIMUALd W
KoHcTaroBana: Ap bojama I'pyjuh ucmymwaBa cBe ycioBe KoOju cy OWIM 3axXTHjeBaHH
ycaoBuMa 3a u30op vy Banpeguor mpodecopa, Oyayhm jga kampugat nocjenyje Oorary,
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00MMHY W caapiKajHy Hay4Hy, o0pa30oBHY M CTPYYHY [AOKYMEHTAUHUjy KoOja Yy CBeMmy
npemaiuyje mocrab/beHe 3axTjeBe. KomucHja Takolje 3akipyuyje na je KaHAUIAT Y IPOTEKIIOM
u300pHOM TIEPHOAY, Y 3Baky [OLEHTa, IIOKa3a0 arcoNyTHY INPOJYKTHBHOCT Koja ce oriena y
cibenehuM mocraBkama:

YV VY

Y

VVYY

Hma npopeseH jeqan n300pHH MEPUOX y 3BAIbY JOLEHTA:

Hma o0jaB/bene pajoBe, H TO:

OpUI'MHAJHY HAYYHHW pajosu y BojgeheM mayynom uwacomucy mehyHaponsor snadaja (SCI
AMCTa), HajBuIe Kateropuje Q1;

Hay4He pajioBe Ha MehyHapomHuM xoHepeHIMjama, CHMIIO3MjyMHMa, CEMUHApHUMa —
ykynHo 15 panosa;

CTpy4HE pajioBe y 4aconucuma MeljyHapoTHOT 3Hauaja ca pereH3HjoM — YKYIHO 2 paja;
paz y 300pHHKY pafoBa ca MeljyHapoJHOT CTPYYHOT CKyIa — 2 paja;

OCTBAPEHA j€ IMTUPAHOCT 00jaBJbEHUX HAYYHUX PajioBa, kanauaarta ap Bojaue Tpyjuh.

O6jaB/bena Hayuna monorpadgmja HanuonaaHor sHauaja ca ISBN Gpojem;

Hokazana m3BaHpeqHe HACTABHHYKE CIOCOOHOCTH MaKCHMAJHUM OGpojem Gomosa
KOje HIycTpyjy CTyJAeHTCKe aHKeTe Y TOKY IPETXOAHOT M30OpHOr Mepuoaa, y 38amby
JOLICHTA;

Kanpunar je ocrBapno uiancerso y Komucuju 3a on6pany 1oxropcke aucepranuje y
obaactu rpahesnnapcrsa. Taxohe, kanauaat je ocrBapuo wiancrso y tpu Komucuje
3a oA0pany macrep paga Ha CtyaujckoM nporpamy rpaljeBuHApCcTBO.

Kanauaar y moTmyHocTd MCIyH-aBa YcJIOBe [JONPUHOCA W Pa3Boja aKaJeMcke
3ajeqnuue YHuBep3uTera y Bamoj JIyunm xoMe mpumaaa, Kao M ycjoBe capaaibe ca
BHCOKOLIKOJICKHM M HAYYHOHCTPAKMBAYKHUM YCTAaHOBAMa Yy 3eM/bH M HHOCTPAHCTBY
a KoMucnja XpoHo/I0LIKH H3J1ae HAjBAXKHUje TONPHHOCE:

Kanpupar je ycmjeniHo 3aBpHIMO IIOCTAOKTOPCKO HCTpaXiMBame y Jamany, us ofyactu
rpaljeBHHAPCTRA;

Kanpupar je narpalen crunenaujom y Jananys;

Kangupar je 610 y4ecHUK MeljyHapoaHOT, HAyYHOT IpojexTa y Janany;,

Kanpupar je 610 yuecHHK Mel)yHapoIHOT CTpYYHOT mpojekara y Monnasuju;

Kanpunar je y 3un ycmjexa Yuusepsurera y bawoj Jyuu 2019. roa. yrpaguo 3naTHy
IUIAKETY 32 OCTBAPEHO IIPBO MjECTO HA OCHOBY pe3y/TaTa Hay4yHOT paja, Ha MeljyHapOaHOj
Kondepenuuju y Janany, na OxuHaBy;

Kanmupar je 2020. romune Harpalien ox crpae MUHHCTapCTBa 3a HAYYHOTEXHOJNOIIKH
pa3sBoj, BUCOKO 00pazoBame 1 HHGOpMALMOHO ApyTBO Penybnuke Cpricke 3a pesynraTe
NOCTUTHYTE Yy OOJACTM HayyHe IPOTYKTHBHOCTH Yy MehjyHapomuuM pedepeHTHUM
4acOIHCHMa,;

Kanaupar je npenosnat u HarpaljeH ox ctpane Ambacagopa Janana xao ambacanop Hayke
u3Mely nBuje 3eMibe;

Kanpmpar je akTtupaH uigaH HajBehMX CBjeTCKHMX yApyXKema M3 OOIACTH TEOTEXHHUKE:
International Society for Rock Mechanics and Rock Engineering (ISRM), International
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Society for Soil Mechanics and Geotechnical Engineering (ISSMGE), International
Consortium on Landslides (ICL)

> KaHpumat je y mperxoqHoM H3GOpHOM TeEpHOIY NpelaBao, MOCJETHO M M3NIara0 CBoja
Hay4Ha JOCTHUIHylla Ha HayYyHHM U CTPYyYHUM KoH(epeHIMjama, CeMHHAPUMA, CKYIIOBHAMA
y Esponn m cujery. ITocMmaTpajyhin mpuioxeHy NOKyMeHTanMjy, IPHMjETHO je Oa je
KaHJuJaT TOKOM IepHoAa TPOBEACHOT Yy 3Balmy JOLEHTAa MHTEH3WBHO OHMO mHocBelieH
KOHTHHYMpPaHOM Npahemy ciujerama TepeHa n3abpaHor reoTeXHHUKOr npobiema, MTo je
pesynTaTiMa NpHKa3ao y CBOJHM paZioBUMa, CBE y IIMJbY NOCTaBJbama HOBE METOIE 3a
Mjepewe, npaliee w upensuhame reo-xazapma, kKako OM Meroda Mjepema HOBHM
TEXHOJOTHjaMa, Kpo3 BpHjeMe, moctasa CraHgap y 00JacTH TECOTEXHHYKOT
HHXCEHEepCTBA.

> Kanangat akTHBHO TOBOPH TPH CBjETCKA j€3UKA: €HIJIECKH, PYyCKH M JaTIAHCKHU jE3HUK.

Hmajyhu y Buny cBe rope Hamucano, Komucuja 3akipydyje na kauaugar gou. np bojana I'pyjuh,
Jvil. vHK. rpalj. memymasa cBe Omnmre u IloceGue ycnose aedunmcaHe Konkypcom wu
npomucane oxpendama uiaanoBa 76-83. 3akona o BucokoMm obpazosamy ("CiyxOeHU TNACHHK
Penybmuxe Cprcke," 6poj: 73/10, 104/11, 84/12, 108/13, 44/15, 90/16, 31/18, 26/19 u 40/20) u
ynanosa 80-100. y cxmany ca unanom 138. 3akona o Bucokom obpasoBamy ("CiyxOeHH TaCHHK
Peny6nuxe Cprcke," 6poj: 67/20), Craryrom Vumsepsutera y Bamoj JIyuu u IIpaBuiHUKOM 0
IOCTYIIKY M yCJIOBMMAa M300pa HacTaBHMKAa M capajHuka Ha YHuBepsutery y bamoj Jlymu. Ca
nocebHNM 3al0BOJbCTBOM, Kowmucuja jemHornacHo mpemnaxke HacraBHo-HayunoMm BHjehy
ApxuTeKkTOHCKO-Tpal)eBUHCKO-TeogeTckor ¢akynrera kao u CeHaty YHuBepsutera y Bamoj
Jlynu, na ms3spme usbop mou. ap Bojame I'pyjuh, numin. wmk.arpal). y 3Bame BaHpeaHoOr
npodgecopa 3a yxxy Hayuny obnacr I'eotexnuka, Hayusor nosba I'paljeBunapcrso.

Y Bamwoj JIyun, 06.06.2022. rogune
[MoTmuc unaHoBa KOMHCH]E:
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