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YHUBEP3UTET ,,rO Efll-IEB" BO WITWM
NPB JE/I/PART 1:

AncTtpakTt (Makcumym 250 360poBU)

AHanm3npame pacnpegesiba Ha eHeprvja BO WMHTEPaKTUBEH CUCTEM TJO-
Temen-06jeKT 3a NPOM3BOJIEH arosi Ha B/1e3 Ha CEN3MUYKM 6paH BO MOAENOT.
AHasnim3ata e cnpoBefeHa CO KOpPUCTEHEe Ha Hymepuyka cumynaumja Ha
6paHoBO Lmpeme. Bo HawwmTe NCTpaxyBamha, KopucTume
ABOOVUMEH3VOHAUTHU MaTeMaTU4yku MOAEeNN Ha CUCTEM T/10-TeMeN-06jekT.
MpeTnocTaBka e feka 06jeKTOT e /iMHeapeH, Ao4eka TN0To U TEMENOT MOXe
[a npetpnaT He/fvHeapHu fedpopmaunn. BnesHata nobyga e Bo dpopma Ha
nonycuvHycongeH nysc. MeHyBajkm 1 napameTpute Kou BavjaaT Ha
pacnpefenbaTta Ha eHepruvja BO CUCTEMOT, Ke UCTpaxyBaMe Kako Bfies3HaTa
ceM3MuuKa eHepruja ce pacnpegesiysa BO cMcTemMoT. BnesHata cenmamuyka
eHeprvja Bo CUCTEMOT ce TpaHcdopmupa Bo: (1) paboTa 3a Kpeupare U
pasBuBar€ Ha nnacTuyHn gedopmaunn, (2) eHepruja Kkoja ce pacdpnysa no
ygap Ha 6paHoT Bo TemenoT, (3) eHepruja Koja ce pacchpnysa Mo ygap Ha
6paHOT BO KOHTAKTOT Temen-06jekT, (4) eHepruja koja Bnerysa BO 00jeKTOT.
Opf, nocebHa BaXHOCT e fa pa3bepeme koe KONIMYeCcTBO Ha eHepruja Bieryesa
BO 06jeKTOT M KOj Aen o[ OBaa eHeprvja e nopagu TpaHcnauuja, a Koj
nopagn u3BMBawe Ha 006jekTOT. OuyekyBame pfeka pesyntatute of oBa
NUCTpaxyBare Ke nomorHat ga pasbepeme 30WTO CTaHOapgHUTe 3rpagu
NouMpaHn Ha T/1a Kou TpnaT rosieMu HenvHeapHy gedopmaumm ce noMasiky
OLUTETEHM OTKOJIKY OHME Ha Tna co Masin gechopmaunmn Ha T1oTo.
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Abstract (max 250 words)

We analyze energy distribution in the soil-foundation-structure system for
arbitrary incidence of the wave motion into the model. The analysis is
conducted using numerical wave propagation simulation. In our studies, we
utilize 2D models of a soil-foundation-structure system. The structure is
assumed linear, while the soil and foundation can experience nonlinear
deformations. As an input, we use half-sine pulse-like excitation. Varying
parameters interfering in the energy distribution in the system, we will
investigate how the input seismic energy is distributed into the system. The
input seismic energy in the model is converted on: (1) work for creation and
developing permanent strains, (2) energy scattered by the foundation, (3)
energy scattered by foundation-structure interface and (4) energy entering
the structure. Particularly, we want to understand what amount of energy
enters the structure and what part of this energy is due to translational and
what part due to non-translational motions. We expect that the results from
this research will help to understand why typical buildings sitting on soils
undergoing large nonlinear deformations are less damaged than ones
founded on soils undergoing linear deformations.
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YHWBEP3WTET ,FOLE EnuEB“ BO WTMN
JeTasieH onnc Ha NPOEKTOT:

BoBep,

Mpu censmmnyka akTMBHOCT, BO CEM3MUYKMOT M3BOP Ce reHepupa ronemMmo
KO/INYeCTBO Ha eHepruja. OBaa eHepruja ce Wwupw (naTysa) BO NPOCTOPOT BO
dhopma Ha enacTnyHM cenammykn 6paHosun. Kora oBne 6paHoBuM yapart BO
006jeKTOT, Aen o4 eHeprujata Bnerysa Bo 00jeKTOT, a Aen ce pacdpiia Hasaj,
BO T/10TO.

Llen Ha 3eMjoTPeCHOTO UHXEHEPCTBO € Aa NPOoeKTupa 06jekTn OTNOPHU Ha
3emjoTpec. NMoYeToKOT Ha COBPEMEHOTO 3eMjOTPECHO MHXEHEPCTBO AaTnpa
CO MnojaByBake Ha METOAOT Ha CNekTpasieH 0AroBop ynj TBopew, e Maurice
Biot [3, 4, 5]. Mako MeToA0T Ha cnekTpasieH 04roBop € ceywTe nonynapeH u
LLUMPOKO KOPUCTEH, BO NOC/IeAHUTE HEKOJIKY AeKaau, CO pasBoj Ha
AUTUTa/THATE KOMIMjyTepu, NCTPaxKyBavmTe ro npoydysaar o4roBopoT Ha
06jeKkTUTE Ha Cen3MUYKM NoByaAn KOPUCTEJKM HYMEPUYKN CUMynaunm Ha
6paHoBO nponarvpawe [2, 7, 8]. Bp3 0CHOBa Ha 0BUE cMynauumn, pasBmeH
€ HOB Hau4MH Ha NpoekTupawe, T.H. NpoekTnpawe 6asmpaHo Ha OgHeCyBare
Ha 06jekToT. Bo 0BOj npucTan, ogHecyBakeTO Ha 06jeKTOT 3a BpeEME Ha
TpeceneTo ce HabsbyayBa 0f, HEKOJIKY acnekTn. Of TePEHCKN UCTpaxyBara
BeAHaLl nocsie 3eMjoTpec, NPUMETEHN ce NPOMEHN Ha MakCUMaslHUTe
amMnNANTyan o4 ABMXKEHETO Ha T/I0TO U MPOMEHUN Ha NPUPOAHUTE NEPUOLM Ha
Tnoto ([6],[11]). OBa MoXxe Aa ce objacHM CO HE/IMHEAPHNOT OAroBOpP Ha
TN0TO. 3a fga ncTpaxyBame Kako bpaHoBaTta eHepruja of jakuTe nysicesu BO
6113MHA Ha enuUEHTapoT ce ancopbupa, Tpeba ga MMNIeMeHTnpame
XMCTEPE3NCHN MOAEeNN Ha O4HECYBare Ha T/I0TO BO HALIMOT MaTeMaTUyKu
mogen. bnnsy ennueHTapoT, ABMXEHETO Ha T/10TO € He/IMHeapHO
dhopmMumpajkn 30HM Ha NokasHU ronemu gecopmauymn. O TeopeTckuTe
NCTpaxyBara Ha MOes M CO arncoslyTHO KPYT TEMEST NO3HATO € AeKa KPyTUOT
Temes e epukaceH pacgpriyBay Ha censmmnykn 6paHosy. Bo peasiHMOT CBeT,
Temenute ce PIEKCUBUIHK, HO CNOCOBOHM Aa pacdpnaT KoMymMHa Ha
eHeprvja goBosiHa ga popmMmpa 30HU Ha niaacTuyHn gedopmaumm [9].

3a npaBu/THO NPOEKTMPaHe Ha 06jeKTN OTMOPHU Ha 3eMjOTPecC, Halla uesn e
[a ja pegyumpame eHeprujaTta Koja Bferysa Bo 06jeKTOT. 3a npoydyBare Ha
dheHOMEeHUTe KOU ce jaByBaar npu nHTepakumja Tno-Temes-06jekT, H1e
KOpUCTEBME eHOCTaBHM MaremaTnyku MOAeNN Kov NoAoLHa v
npowwupusme [10]. Bo oBa nctpaxysare ke ce ookycmpame Ha
eHepreTCcKNOT acnekT Ha NHTepakuumjara T/10-TeMen-o6jekt. Toa e moaepeH
npucTan Koj AaBa KBaHTUTATMBEH YBUA, HA OTNOPHOCTA Ha 06jeKTOT 3a Bpeme
Ha cen3MuykM HacTaH. [ponarnpakeTo Ha eHepryjata Moxe fa ce
pasrnenyBa Kako eHepreTckmn ToK. KopucTtejkn aHanorvja co guHamuka Ha
dnynan, ke HabsbyayBame eHepreTcku qo/lyKC HU3 eAnHeYHa NoBpLUInHa BO
eanHe4vHo BpeMe [1]. OBOj npucTan ke HM 0OBO3MOXMN Aa rv npecmeTame
pasnnyHUTe BULOBW eHeprvja kov ce jaByBaar BO CUCTEMOT T/10-TEME-
06j€eKT.
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YHUBEP3UTET ,,FOE JENMYEB* BO WTWM

MpeanoXxeHn NCTpaxyBara

Bo ceralHo Bpeme vHTepakuujaTa 110 — CTPYKTypa, € NoTueHeTa Kako
dhakTop BO KOAOBUTE M CTaHAapAUTe 3a An3ajHupare Ha CTPYKTYpU OTMOPHM
Ha 3emjoTpecun. EBpokogoT 8 HM faBa HACOKM Kako [a ce usBee An3ajH Ha
CTPYKTYpU OTMOPHM Ha 3eMjOTPeC KOPUCTEjKN ABa TUMUYHKU 3emjoTpeca: efeH
YMepEH KOj ce nojaByBa efHall BO negeceT roAvHU 1 Apyr pasopyBayky Koj
ce nojaByBa efiHalll BO NETCTOTUHKU roanHn. O6jeKkToT 6u Tpebano ga éuae
[AM3ajHMpaH Ha TakoB HAa4YMH Aa ofroeapa Ha yMmepeHuoT 3emjoTpec 6e3
LUTETK Of NorosieMu pasMmepu 1 BO UCTO Bpeme fa buae owTeTeHa HO 6e3
pyLLeHe BO C/lyyaj Kora 61 ce nojasus pa3opyBayvkmoT 3emjoTpec. MnaBHata
Len Ha HalwaTa ctyanja e ga ce pasbepe heHoOMeHOT NoBp3aH co
WHTepakuujata 1 ga ce gagart npasuy 3a nogobpyBare Ha AU3ajHOT Ha
CTPYKTYpUTE ONTOPHU Ha 3emjoTpecu. CrefHuTe (eHOMEHN NoBP3aHu Co
NHTepakuujata T/10 — CTPYKTypa ce nojaByBaaT 3a BpemMe Ha CUHO
nobyayBane Ha T/10TO:

- OundbepeHumjaniHn aBmKeHa Ha KOHTaKTOT TeMen — 06jekT 3a
BpeME Ha NOMUHYyBah-e Ha 6paH,

- PagujaunoHo npurywyBamwe 0f CTpaHa Ha CTpykTypara,
- PacejyBame of TemenoT

- Pepguctpubyumja Ha HarnoH 1 eHepruja BO CUCTEMOT,

- Jlnsrame v Tpuere, NyKHaTUHN BO CUCTEMOT,

- CeKyHaapHU epeKTu Kako nocneauiia Ha CorncTBeHa TexvHa Ha
CTpyKTypaTa 1 rpaBuTauumjaTa.

Bo oBa ucTpaxyBare, HalINOT rNaBeH (POKyC Ke buae Ha aucTpubyuujara
Ha HamnoHW M eHeprvja BO CUCTEMOT, HO UCTO Taka napasiesiHo Ke ce BpLn
ncTpaxyBare Ha PypneBM amnaiTygu o[ [ABMXKEHETO Ha OCHOBaTa,
pagujauMoHo npuryulyBake o0f O0O0jeKTOT M pacejyBake 0f TeMesioT.
MoHaTaMy, HMe Ke MM NCTpaxyBame cekyHaapHuTe ehekTn BO 3aBMCHOCT 0Of
rpaBuTaumjata, OArOBOPHW 3a nNpeBpTyBawe Ha 06jekToT. MCTo Taka Ke
cobepeme 3anucM Of CEU3MUYKM WHCTPYMEHTM BO [eomarHeTHaTta
o6cepsaTopuja Ha lNnaukoBuua 1 hpyrn cemamosowkn obcepsatopum Bo P.
MakefoHuja, W KOHBEpTUpamMe WUCTUTEe BO AUMUTaSIHW CUTHaAIN N
npolecupame Ha UCTUTE KOPUCTejkM ja anaTtkarta Labview.

KoHeuHO Ke ce obugeme ga passueme 3[ mogen Ha noysa — oiekcnbuaHa
OCHOBa — CTPYKTypa WHTepakuuja koja 6u 6una gobpa crapTHa Touyka 3a
HEeKoe MAHO UCTPaxyBae.

Hue ke kopuctume 6e3auMeH3noHasiHa opekBeHLmja Yij CoOoAHOC € nomery
lUMpMHaTa Ha CTpyKTypara v 6paHoBata AO/HKMHA Ha BNE3HWOT Ny/ic.
OnceroT Ha oBaa 6e3AMMeH3MOHasIHa (PpekBeHUMja BO HalIUTE aHa/In3n Ke
6uae og 0.05 (monrn nyncesun) o 2 (kpatku nyscesn). Kako kapakTepucTukn
Ha mMarepujanoT Ha HawuoTt 2 moAdes, camo My ce noTpebHu 6paHoBuTe
OpP3VHN N TYCTMHMWTE Ha T/I0TO, OCHOBaTa W CTpyKTypaTa. 3aroa LTo
ocHoBaTa M T/IOTO Ce KOMMaKTHU MeguyMu, HUBHWUTE TYCTUHWU Ke oupat
3emMeHn efHakBM BO onceror og 1500 kg/m® go 2000 kg/m®. Mopagw
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YHUBEP3UTET ,,FOLLE JENYEB* BO LWTWIM

NpasHMOT NpocTop BO peanHunoT 3[ 06jekT, eKkBMBasIeHTHaTa rycTuHa op
HerosaTa 2/[] penpe3eHTauuja e ondareHa co fefnewe Ha LiesiokynHara maca
Ha 00jeKTOT CO BO/IYMEHOT KOj O 3a3ema BO NMPOCTOPOT. 3a TUNNYHM 3rpaamn
(xoTenu, ctaHbeHn M agMUHUCTPATUBHM 3rpagmn) ryctmHata Ha 06jekToT e
cekorawl nomasia of, ryctmHata Ha ocHoBaTa W T/I0TO M Tpybo KaxaHo e
okony 300 kg/m®. Bp3uHata Ha 6paHOBUTE BO T/IOTO 3aBWUCU Of, HErOBUTE
reosIoLKN KapaKTepUCTUKN 1 3a ceAMMeHTHM 6aceHn kage obu4HoO ce rpagar
06jekTn, 6p3vHaTa Ha TaHreHuMjasIHAOT GpaH BO 3rpagarta mMoxe ga ouae
HajaeH o (pyHAaMeHTas/IHMOT NPUPOAEH nepuog of 3rpaga Ha (omkcHa

. 4H .
OCHOBa of, penauujata B, =0 kafe P, € 6p3nHa Ha TaHreHumjaneH GpaH

BO 3rpaga. H e BucuHata Ha 3rpagata n T e oyHAaMEHTa/THMOT NPUPOAEH
nepuoj Ha 3rpagata. 3a ga ce aHanmsunpa BNjaHMETO Ha (OIEKCUOUIHNOT
TeMeNn Ha OAroBOpOT, HME Ke ja Bapupame 6p3uHaTa Ha TaHreHuujasIHNOT
6paH BO TEMENOT, HO cekoraw Ke ja yyBame noronema o 6ps3vHata Ha
TaHreHunjasIHMOT 6paH BO T/10TO.

MapameTpuTe KOM Ke umMaar B/MjaHWMe Ha WHTepakuujata uU Ke ougar
cTyanpaHu ce:
- (ppekBeHLMjaTa Ha BNIE3HOTO ABWKEHE,

- Op3uHa Ha NOMWHYBa4YKM 6paH 1 ryCTUHa Ha TN0TO,

- Op3uHa Ha NOMWHYBa4YKM 6paH BO OCHOBATa,

- Op3uHa Ha NOMWHYBa4YKM 6paH 1 ryCTUHaA Ha CTPYKTypaTta,
- BMCUHaTa M LIMpuMHaTa Ha CTpyKTypara.

Hue Ke ro kopuctume npuctanoT Ha 6paHoBa nponarayuja 3a pellaBakbe Ha
npob6nemMoT. bpaHoBaTta paBeHka Ke buae pelleHa HyMepuykn BO LOMEHOT
KOj Ce COCTOM oA T/10, TEMES 1 3rpaja KOpUCTejKM ja ekcnanymTHaTa Lax —
Wendroff Hymepuuka wema. 3aroa LTO BO peasIHNOT CBET, NpobaemMoT e
AerHmpaH Bo 6eCKOHeYeH JOMEH BO T/10TO, H1UE Ke MHKoprnoprpame
BeLUTaYKN rpaHnuM Ha rpaHuumTe of NPecMeTKOBHNOT MOZEes KOou
KopecnoHampaaTt cO rpaHn4HMOoT ycnoB Ha Sommerfeld BoO 6eCKOHEUYHOCT.
Bp3vHWTE 1 NOMecTyBaraTa Kaj TOUKMTE Ha C/I0004HMTE NOBPLUMHM Ke
6uaat npecMeTyBaHu Mpu CEKOj BPEMEHCKM YEKOP KOPUCTEjKM ro npucTanoT
Ha BaKyMCKMOT popmMannsam npensioxeH og Boore (1972).

HanoHuTe, 6p3vHNTE, 1 NOMeCTyBararta Npu TOYKUTE Ha KOHTaKkTUTe T/10 —
TeMen n Temesn — 3rpaga Ke 6ugat npecMeTaHn of, KOHTUHynpaHoCcTa Ha
HarnoHUTEe M KOHTUHYMpPaHOCTa Ha NoMecTyBarbarta Ha OBUE TOUKMN.

Of npefnioXeHOTO NCTpaxyBare, MoXeMe fa pasbepeme kako Aa ja
MUHUMU3MpPaMe eHeprujata u Brie3HuTe napameTpu (nomectyBare, 6p3nHU
n A4p.) o4 CUSTHOTO ABWKEHE Ha 3emjaTa NpPeHeceHo A0 06jekToT. Bo
HajnoBeKeTo o4, cTaHAapAnTe U KOAoBUTE ehekTuTe of MHTepakumjata 110 —
00jeKT ce 3anocTaBeHV BO AM3ajHOT HA CTPYKTYPW OTMOPHM Ha 3eMjoTpecH.
[ypu o, UCTpaxyBareTo HanpaBeHO 3a KpyTn Temesnin, 6elle nokaxaHo
Aeka npun Hekon ppekBeHunn (NpnpoaHn hpekBeHLmMn Ha SSI cuctem),
[ABWXEHETO Ha TEMESIOT € NOoros1ieMo o4 ABMXEHETO Ha criobogHarta
noBpLINHa Ha Koja HeMa 06jekT. OBa faBa vaeja feka noCToeuknTe KoLOoBM
3a Am3ajHMpan-e Ha CTPYKTYpU OTNOPHM Ha 3eMjoTPEeCK ce BeKe 3acTapeHM.
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Details of the proposal:

Introduction

During propagation of the rupture in the seismic source, large amount of
energy is generated. This energy propagates in the space in form of elastic
seismic waves. When they hit the structure, part of the energy enters the
structure while part is scattered back in the soil.

The goal of the earthquake engineering is to design earthquake resistant
structures. The beginning of the modern Earthquake Engineering dates with
invention of the Response Spectrum Method by Maurice Biot[3,4,5]. Although
Response Spectrum Method is still popular and widely used, in the last
several decades, with developing of digital computers, researchers study
response of structures to seismic excitations using numerical simulation of
wave propagation [2,7,8]. Based on these simulations, the new design of
earthquake resistant structures so called performance based design is
developed. In this approach, the performance of the structure during shaking
is monitored from several aspects. From site investigations just after the
earthquake occured, changes of the peak amplitudes of the ground motions
and of site periods are observed ([6], [11]). This can be explained with the
nonlinear response of the site. To study how the incident wave energy of
strong near field pulses is absorbed, the hysteretic models of soil behavior
should be implemented. Near field the ground motion is nonlinear forming
zones of strain localization. From the theoretical studies of models with rigid
foundation it is well known that the rigid foundation is efficient scatterer of
seismic waves. In the real world the foundation is flexible, but still scatters
amount of energy enough to form zones of permanent deformations [9].

For proper design of earthquake resistant structures, our aim is to reduce the
energy entering the structure. To study the phenomena accompanying soil-
foundation-structure interaction, we started with simple models which later
were extended [10]. In this research we will pay attention on energy aspect of
the soil-foundation-structure interaction. It is modern approach giving
quantitative view of health of the structure during seismic event. The energy
propagation can be observed as energy flow. Using analogy with fluid
dynamics, we will observe energy flux through unit area in unit time [1]. This
approach will be building block of computing different kinds of energies
occuring in the soil-foundation-structure system.
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Research Project
In present time the soil-structure interaction is underestimated as a

factor in the codes and the standards for design of earthquake resistant
structures. Eurocode 8 gives directions how to perform design of earthquake
resistant structures using two typical earthquakes: one moderate occurring
once in fifty years and the other disastrous occurring once in five hundred
years. The structure should be designed on such a way to respond to the
moderate one without considerable damage and to be damaged but not to
collapse when the disastrous one occurs. The main objective of our study is
to understand the phenomena connected with the interaction and to give
directions for improvement of the design of the earthquake resistant
structures. The following phenomena connected with the soil-structure
interaction occur during strong ground shaking:

1. Differential motions of the foundation-structure contact due to the
wave passage,
Radiation damping from the structure,
Scattering from the foundation,
Stress and energy redistribution in the system.
Sliding and friction, cracks and gaps in the system
Secondary effects due to self weight of the structure and gravity.

oahwn

In this research, our main focus will be on stress and energy distribution
in the system, but in parallel we will investigate Fourier amplitudes of the
foundation motion, radiation damping from the structure and scattering from
foundation. Further, we will study the secondary effects due to gravity,
responsible for overturning the structure. Also we will get records from the
seismic instruments in Geomagnetic observatory in Plackovica, convert them
in digital signals and process them using LabView tool.

Finally we will try to develop 3D model of soil-flexible foundation-structure
interaction which should be starting point for some future research.

We will use dimensionless frequency which is ratio between the width of
the structure and wavelength of the input pulse. The range of this
dimensionless frequency in our analyses will be from 0.05 (long pulses) to 2
(short pulses). As material properties our 2D model needs only the SH wave
velocities and the densities of the soil, foundation and the structure. Because
the foundation and the soil are compact materials, their densities will be
taken the same in the scope from 1500 kg/m? to 2000 kg/m?3. Because of the
empty space in the real 3D structure, the equivalent density of its 2D
representation is obtained by dividing the total mass of the structure with the
volume which it occupies in the space. For typical buildings (hotels,
residential buildings, administrative buildings) the density of the structure is
always smaller than the densities of the foundation and the soil and roughly
speaking it is about 300 kg/m?3 .The shear wave velocity of the soil depends
upon the site properties and for sedimentary basins where usually the
structures are erected, the shear wave velocity is in the scope
200m/s< B, <500m/s. The shear wave velocity in the building can be found

from the fundamental natural period of the building from the relation B, = ?

where B,is the shear wave velocity in the building, H is the height of the
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building and T is the fundamental natural period of the building. To analyze
the influence of the flexible foundation on the response, we will vary the
shear wave velocity in the foundation, but always will keep it larger than the
shear wave velocity in the soll.

The parameters which will have influence on the interaction and will be
studied are:

7. the frequency of the input motion,

8. the shear wave velocity and the density of the saill,

9. the shear wave velocity of the foundation,

10.the shear wave velocity and the density of the structure,

11.the height and the width of the structure

We will use the wave propagation approach in solving the problem. The
wave equation will be solved numerically in the domain consisting of the saill,
foundation, and superstructure using the explicit Lax-Wendroff numerical
scheme. Because in the real world, the problem is defined in infinite domain
in the soil, we will incorporate an artificial boundary in the truncated domain
which corresponds with the Sommerfeld radiation boundary condition at
infinity. The velocities and the displacements at the points of the stress-free
boundaries will be updated in each time step using the vacuum formalism
approach proposed by Boore (1972).

The stresses, the velocities, and the displacements at the points of soil-
foundation and foundation-building contacts will be computed from the
continuity of stresses and the continuity of displacements at those points.

From the proposed research, we can understand how to minimize the
energy and input parameters (displacements, velocities, etc.) from the strong
ground motion provided to the structure. In most of the standards and codes
the soil-structure interaction effects are neglected in the design of earthquake
resistant structures. Even from the research done for rigid foundation, it was
shown that at some frequencies (natural frequencies of the SSI system), the
foundation motion is larger than the free-field motion (neglected soil-structure
interaction). This gives an idea that the existing codes for design of
earthquake resistant structures are out-of-date.
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Angew Mat. Mech., 14(4), 213-223.

6. Chin, B.H. & Aki, K. (1991). Simultaneous study of the source, path and site
effects on strong ground motion during the Loma Prieta earthquake: a
preliminary result on pervasive nonlinear site effects. Bulletin of the
Seismological Society of America, vol. 81, 1859-1884

7. Dablain, M.A. (1986). The application of high-order differencing to the scalar
wave equation. Geophysics 51 (1), 54 — 66.

8. V. Gicev & M.D. Trifunac (2009). Transient and permanent rotations in a
shear layer excited by strong earthquake pulses, Bulletin of the Seismological
Society of America, vol. 99 (2B), 1391-1403.

9. V. Gicev (2009). Sail Structure Interaction in Nonlinear Soil, chapter in the
book “Coupled site and Soil-Structure Interaction Effects with Application to
Seismic Risk Mitigation”, Springer

10. Gicev, V. & Trifunac, M.D. (2012). Energy dissipation by nonlinear soil
strains during soil-structure interaction excited by SH pulse, Soil Dynamics
and Earthquake Engineering, vol. 43, 261-270.

11. Trifunac, M.D. & Todorovska, M.l. (1996). Nonlinear soil response — 1994
Northridge, California earthquake. J. of Geotechnical Engineering — ACSE,
122(9), 725-735.
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YHUBEP3UTET ,FOLE AENYEB* BO WTUM
BTOP OEJI/PART 2:
IcTpakyBaukn TUM:

CNaBeH NCTpaxyBau:

Vime n npesnme Bnapo [mueB

Tuntyna PepoBeH lNpodhecop

Mosunuuja JekaH Ha PakynTeT 3a IHopmaTuka
Appeca KpcTte Mucmpkon 66

Ten. / dakc 075499 790

E-nowrTa (e-mail) vlado.gicev@ugd.edu.mk

KpaTka 6unorpadwmja:
O — p Bnago 'mueB e pogeH Ha 8 Hoemspu 1963 rognHa Bo LTtun, P.

MakeoHuja.

O6pa3oBaHune

e Ph.D., Univ. of Southern California, Los Angeles CA, Civil Engineering,
2005.

e M.Sc.,, Univ. “Sts. Cyril and Methodius”, Skopje, Mechanical Engineering,
1996.

e Dipl. Ing., Univ. “Sts. Cyril and Methodius”, Skopje, Civil Engineering, 1988.

PaboTa

o [podhecop n pakoBoauTen Ha kategparta 3a lNprmveHeta MexaHvka
Ha ®akynTeToT 3a NPOPOLHN U TEXHUYKN HayKn Npyu YHUBEp3nTeToT “Ioue
Jdenues”, lUTtun, 2013-
o0 [Mpodhecop Ha KaTegpaTa Ha MNMpumeHeTa MaTemaTumka U MaTtemaTnyko
mMogenmpare Ha ®akynTeToT 3a MHpopMaTuka npu YHmsepsuteToT “loue
Jdenues”, lUTun, 2013-

UneHcTBO BO NpodpeCnoHasTHM opraHmsaumn
e UHTepHaumoHanHa Pa6oTHa 'pyna 3a PotaumoHa Ceunsmonoruja
Hay4HO UcTpaxyBaHe

e JIIHEAPHW ¥ HeIMHeapH T0 - PIEKCMBUIHU OCHOBA — CTPYKTYpa
MHTEpaKLumu,

BELUTAYKV rpaHNLM 3a GpaHoBYM nponaraumu,

HenMHeapHu 6paHOBU Nponarauum,

HYMepuYKkM MeToau,

MeXaHuKa Ha LBpCTU aedhopMabuiiHi Tena,

CTPYKTYpHa AMHamuKa.
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TpynoBu o6jaBeHN BO nNocniegHUTe NeT roanHn BO CTPYYHU cnvcaHuvja
KOU ce HaofaaT Ha mefyHapogHo npusHartata imcta CL (SCI - Science
citation index), co Ha3Ha4yeH MMNakT PakTop 3a CeKOj TPYA:

1. Gicev, V. and Trifunac, M.D. Rotations in a shear beam model of a
seven-story building caused by nonlinear waves during earthquake
excitation, Structural Control and Health Monitoring, vol. 16 (4), 2009,
460-482. (IF = 1.726)

2. V. Gicev and M.D. Trifunac. Transient and permanent rotations in a
shear layer excited by strong earthquake pulses, Bulletin of the
Seismological Society of America, vol. 99 (2B), 2009, 1391-1403. (IF =
1.964)

3. V. Gicev and M.D. Trifunac. Transient and permanent shear strains in a
building excited by strong earthquake pulses, Soil Dynamics and
Earthquake Engineering, vol. 29, issue 10, 2009, 1358-1366. (IF =
1.302)

4. V. Gicev, M.D. Trifunac. Amplification of linear strain in a layer excited
by a shear-wave earthquake pulse, Soil Dynamics and Earthquake
Engineering, vol. 30, issue 10, 2010, 1073-1081. (IF =1.302)

5. Gicev, V. and Trifunac, M.D. A note on predetermined earthquake
damage scenarios for structural health monitoring, Structural Control
and Health Monitoring, vol. 19 (8),746-757, 2012. (IF = 1.726)

6. Gicev, V. and Trifunac, M.D. Energy dissipation by nonlinear soil
strains during soil-structure interaction excited by SH pulse, Soil
Dynamics and Earthquake Engineering, vol. 43, 2012, 261-270. (IF =
1.302)
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Y4yecTBO BO Hay4YHOUCTpPaxXyBayku NPOEKTH:
HacnoB Ha Mepuop drHaHCUpaH oA Ynora Bo
NPOEKToT NPOEeKToT
(rnaBeH

NCTpaxyBau
WU YYECHUK

AdnHamMmunyka 01.07.2007 Make4OHCKOTO | rnaBeH

aHanm3a Ha - MWHNCTEPCTBO | UCTpaxXyBaY

CTPYKTYpu CO 30.06.2009 3a Hayka un oA

donekcnbébuneH TypckoTo Make[oHCKa

TemMesn KOPUCTEjKU MWHNCTEPCTBO | CTpaHa

MeTOo[, Ha KOHEeYHN 3a Hayka un

pas3finkun TexHonornja

KoonepaTtnBHO 01.07.2008 Make4OHCKOTO | rnaBeH

NCTpaXxKyBar-e Ha - MWHNCTEPCTBO | UCTpaxXyBaY

MaTeMaTU4vKun 30.06.2010 3a Hayka un oA,

MoZesn Ha KnHeckoTo Make[oHCKa

ABOOVMEH3NOHa/THA MWHNCTEPCTBO | CTpaHa

nHTepakymja Nousa- 3a

Tno co BneseH P-SV Hayka u

paMHUHCKN 6paH TexHonorunja

Building Periods for | 01 Dec U.S. Geological YUYECHUK

Use in Earthquake 2002-30 Survey (USGS)

Resistant Design Nov 2004 | External Research

Codes - Earthquake Program

Response Data

Compilation and

Analysis of Time

and Amplitude

Variations

Methodology for 01 Sep METRANS (gen on | ydecHUK

Probabilistic 2003-31 AMEpPUKaAHCKOTO

Assessment of Aug 2004 | MMHUCTEPCTBO 3a

Permanent Ground TpaHcnopT)

Displacement

Across Earthquake

Faults for the

Transportation

System
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3az0/KeHnja BO Npeanor-npoekToT Co BpeMeHcKa pamka:

CNaBHMOT UCTPaxKyBau Ke yyecTByBa BO cute dpasun Ha n3paboTka Ha
NPOEKTOT Kako MoAenep, CynepBn3op Ha akTUBHOCTUTE W FNaBeH
npeseHTep :

1. 15.01.2015 po 30.04.2015: Pa3BuBare Ha HeIMHeapeH HyMepuyKn Mogen
3a 2D HaaBop oA, pamHuHarta 1 2D Bo paMH/HaTa Ha ABUXEHEe 1 Herosa
nmnaemeHTauunja Bo FORTRAN nporpama. TecTupake Ha nporpamaTa.

2. 05.05.2015 po 30.06.2015: Auctpubyuymja Ha eHepruja Bo 3rpagarta Bo (1)
eHeprvja Bo 3aBMCHOCT 0, TpaHcnaunjata 1 (2) eHepruja BO 3aBUCHOCT 0f,
TOP3MOHOTO ABWXEHE Ha TeMesl — 3rpaga nHTepdejcoT. Cnyyaj HagBop 04,
pamuHaTa.

3. 15.07.2015 po 10.09.2015: VcTpaxyBahe Ha dypreBnte aMnantygm og
[ABWKEHETO Ha OCHOBAaTa 3a MOLIMPOK CnekTap Ha napameTpu.

4. 15.09.2015 po 31.10.2015: Auctpmbyumja Ha eHepruja Bo (1) eHepruja Bo
3aBUCHOCT 0, TpaHcnaumjaTa 1 (2) eHepruja BoO 3aBUCHOCT 0/, poTaumja Ha
Temesn — 3rpaga nHtepdejcor.

5. 15.11.2015 po 20.12.2015: Auctpnbyuymja Ha eHepryja BO CUCTEM Kaae
CTpyKTypaTa e /iMHeapHa 1 TN0TO U TEMeSIOT ce HeNMHeapHU. Oarosop
Ha/ZBOp 04, paMHMHa Ha nponarayuja.

6. 15.01.2016 po 15.03.2016: Auctprnbyuymja Ha eHepryja BO CUCTEM Kaae
CTpyKTypaTa e /iMHeapHa v TN0TO U TEMeSIOT ce HeNnHeapHU. OA4roBop BO
pamMHMHa Ha nponarayuja.

7. 20.03.2016 o 31.08.2016: Pa3BuBare Ha HeNMHeapeH HYMepuyKn Mogen
3a 3D T/10 — TeMen — 06jeKT MHTepakuuja 1 Heroea UMnaemMeHTauuja Bo
FORTRAN nporpam. Tectnpase Ha nporpamor.

8. 15.01.2015 po 30.06.2016: Pa3Ho: PassuBarse Ha 1D HyMepuyku MoAen Koj
ro 3ema BO NpeABuf, CEKyHOAPHNOT edekT o4, rpaBuTalmjata 3a BpeMe Ha
BMbpaumjata Ha cTpykTyparta. MimnnemeHTaumja Bo FORTRAN nporpam.

9. 15.01.2015 po 30.06.2016: Pa3Ho: Pa3BuBame Ha YyHMBEpP3a/lHa Wema 3a
06jekTn BO Labview 3a npouecupahe Ha LWMPOK CrekTap Ha nofaToLuu.
TecTupamne.

10. 15.09.2016 go 15.10.2016: Pa6oTHa noceTta Bo CoegnHeTuTe AMepUKaHCKu
Opxasun. JaBawe ceMvHapu Ha Hajaobpu yHMBep3uTeTn BO KanmdgopHuja.

11. 20.12.2016: ®uHanHa npe3eHTaymja. Kpaj Ha NpoekToT.
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Senior Scientist/ Researcher

Name Surname Vlado Gicev

Title Doctor on Technical Sciences
Position Full Professor

Address Krste Misirkov, Stip

Tel./Fax. 075 499 790

E-mail vlado.gicev@ugd.edu.mk

PhD. Vlado Gicev is born on 8 November 1963 in Stip, R. Macedonia.

Education

e« Ph.D., Univ. of Southern California, Los Angeles CA, Civil
Engineering, 2005.

e M.Sc., Univ. “Sts. Cyril and Methodius”, Skopje, Mechanical
Engineering, 1996.

e Dipl. Ing., Univ. “Sts. Cyril and Methodius”, Skopje, Civil Engineering,
1988.

Employment

o Professor and Head of the group of Applied Mechanics
Dept. of Mining and Geology at Univ. “Goce Delcev”, Stip, 2013-

o Professor in the Group of Applied Mathematics and Mathematical
modelling on Computer Science Dept. at Univ. “Goce Delcev”, Stip,
2013-

Membership in Professional Societies
« International Working Group of Rotational Seismology
Scientific Research

linear and nonlinear soil-flexible foundation-structure interaction,
artificial boundaries for wave propagation,

nonlinear wave propagation,

numerical methods,

mechanics of solid deformable bodies,

structural dynamics.

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor

1. Gicev, V. and Trifunac, M.D. Rotations in a shear beam model of a seven-story
building caused by nonlinear waves during earthquake excitation, Structural
Control and Health Monitoring, vol. 16 (4), 2009, 460-482. (IF = 1.726)

2. V. Gicev and M.D. Trifunac. Transient and permanent rotations in a shear layer
excited by strong earthquake pulses, Bulletin of the Seismological Society of
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YHUBEP3UTET ,,I'OLI| JENYEB* BO LWTWIM

America, vol. 99 (2B), 2009, 1391-1403. (IF = 1.964)

3. V. Gicev and M.D. Trifunac. Transient and permanent shear strains in a
building excited by strong earthquake pulses, Soil Dynamics and Earthquake
Engineering, vol. 29, issue 10, 2009, 1358-1366. (IF = 1.302)

4. V. Gicev, M.D. Trifunac. Amplification of linear strain in a layer excited by a
shear-wave earthquake pulse, Soil Dynamics and Earthquake Engineering,
vol. 30, issue 10, 2010, 1073-1081. (IF =1.302)

5. Gicev, V. and Trifunac, M.D. A note on predetermined earthquake damage
scenarios for structural health monitoring, Sructural Control and Health
Monitoring, vol. 19 (8),746-757, 2012. (IF = 1.726)

6. Gicev, V. and Trifunac, M.D. Energy dissipation by nonlinear soil strains
during soil-structure interaction excited by SH pulse, Soil Dynamics and
Earthquake Engineering, vol. 43, 2012, 261-270. (IF = 1.302)

Participation in research projects
Project title Period Financed by Role in the
project (Pl or
participant)
Dynamic analysisof | Jul 2007 - 30 Macedonian main researcher
foundation — Jun 2009 department for from macedonian
flexible structures Science and side
using method of Turkish
finite differences Department for
Science and
Technology
Cooperative 01 Jul. 2008 - Macedonian Main researcher
research of 30 Jun. 2010 department for from macedonian
mathematical model Science and side
of two — Chinese
dimensional despégrtment fdor

interactiorl of spil - T e'cer?ﬁ; gngy
foundation with
incoming P-SV

plane wave
Scientific Project: | 01 Dec 2002-30 | U.S. Geological participant
Building Periods for Nov 2004 Survey (USGS)
Use in Earthquake External
Resistant Design Research
Codes - Earthquake Program
Response Data
Compilation and
Anaysisof Timeand
Amplitude Variations
Scientific Project: | 01 Sep 2003-31 | METRANS (part participant
Methodol ogy for Aug 2004 of American
Probabilistic department for
Assessment of Transport)
Permanent Ground
Displacement Across
Earthquake Faults for
the Transportation
System
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YHUBEP3UTET ,,FOLLE JENYEB* BO LWTWIM

Tasks to be conducted in the frame of the project proposal (timetable)

The principa researcher will participate in all phases of the development of the
project as moderator, supervisor of the activities and main presenter:

1. 15.01 to 30.04.2015: Developing nonlinear numerical model for 2D out-of-
plane and 2D in-plane motion and its implementation in FORTRAN program.
Testing the program.

2. 5.05 to 30.06.2015 Distribution of energy in the building in (1) energy due to
trandational and (2) energy due to torsional motion of foundation-building
interface. Out-of-plane case.

3. 15.07 to 10.09.2015: Studying Fourier amplitudes of the foundation motion
for wide variety of parameters.

4. 15.09 to 31.10.2015: Distribution of energy in the building in (1) energy due
to trandationa and (2) energy due to rocking motion of foundation-building
interface. In-plane case.

5. 15.11-20.12.2015: Energy distribution in a system where the structure is
linear and the soil and foundation are nonlinear. Out-of-plane response

6. 15.01-15.03.2016: Energy distribution in a system where the structure is
linear and the soil and foundation are nonlinear. In-plane response.

7. 20.03 to 31.08.2015: Developing nonlinear numerical model for 3D soil-
foundation-structure interaction and its implementation in FORTRAN
program. Testing the program.

8. 15.01.2015 to 30.06.2016: Miscellaneous. Developing 1D numerical model

which takes into account the secondary effect of gravity during vibration of
the structure. Implementation in FORTRAN program. Testing.

9. 15.01.2015 to 30.06.2016: Miscellaneous. Developing universal scheme of
objectsin LabView for processing of wide variety of data. Testing.

10. 15.09 to 15.10.2016 Working visit in US. Giving seminars at top universities
in California.

11. 20.12.2016: Final presentation. End of the project.
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YHUBEP3WTET ,FOLIE AENYER* BO WITUM

NcTpaxyBau: (npunoxeTte nocebeH hopmynap 3a Cekoj uctTpaxysau
BK/Ty4€H BO NPOEKTOT)

Nme n npesnme PomaH N0ny60BCKU

Tutyna [OKTOP Ha KOMNJyTEPCKN HaYKN

Mo3nuuja JoueHT

Afpeca yn. Kpcte MucupkoB 14 - LTunn

Ten. / dakc

E-nowTa (e-mail) roman.golubovski@ugd.edu.mk

KpaTka 6uorpadwmja:

PomaH Nony6oBcku e pogeH Ha 3 maj 1970 rogmHa Bo Ckonje.

Bo 1988/1989 roguMHa ce 3anuwyBa Ha ENEKTPOTEXHUYKMOT
goakyntet Bo CKonje, Ha HacokaTa KOMMjyTepcka TexHukKa, MHdhopmaTmka u
aBTOMaTuKa, kage gunaomupa Ha 23 map 1993 roguHa co cpefiHa OLeHKa
no cute npegmetn 8.29, CTekHyBajkm ce €O 3Bawe [Adunnomupan
€/1eKTPOTEXHUYKM NHXEHEP.

BegHaw no gvniomupaweTo ce 3anuvilyBa Ha NnocTAunIoMCKUTE
ctyomm Ha EnektpoTexHuykuoT cpakyntetr BO Ckonje, Ha Hacokarta
po60TuKa, BelwTayka WHTenureHumMja u (AeKCUBbUsIHN  TEXHOOLLKM
cuctemn, Kage maructpmpa Ha 28 e 2000 rogmHa CTeKHYBajkm ce co
3Barbe Marucrtep no efieKTPOTEXHNYKN HayKN.

Bo 2007 rogmHa 3anodHyBa cO u3paboTkata Ha [oKTopckarta
avncepTayuja nog Hacnos "Metoam Ha GuomMeanuUMHCKa NHCTPYMeHTaumja u
aBTomMaTusnpaHa AmjarHocTuka", co NPoekTn n3paboTeHn Ha NHCTUTYTOT
3a husnonorvja - MegnumnHckn thakyntet Bo Ckornje, ENEeKTpOTEXHUYKNOT
(hakynTeT npu YHuBep3auteToT BO Jinsepnyn (B.BputaHuja) n dakyntetor
3a MHXEHepCKn Hayku npu YHusep3uteToT Bo Okcdops (B.bBputaHuja).
OuncepTtaymjata ycnewHo ja opgb6bpaHun Ha 14 okt 2010 rogvHa Ha
®akynTeToT 3a COBPEMEHM HayKu U TEXHOMOMMU NpY YHUBEP3UTETOT Ha
jyronctoyHa esporna BO TeTOBO, CTEKHYBajkM ce CO 3BareTo [OKTop Ha
KOMMjyTEPCKM HayKW.

MpohecnoHasIHO-CTPYYHMOT  aHraxXmaH o 3anoyHyBa  CO
BpaboTyBawe Ha VIHCTUTYTOT 3a cpueBm 6Gonectu npu KnvHukaTta 3a
kapguonornja - MeguumHckn dpakyntet Bo Ckonje (6 jaH 1994 - 28 dhes
1997), «kage paboTmh BO [AOMEHOT Ha enekTpodmsunosiorvjaTta,
nMnaaHTabunHuTe nejcmejkepu u gecombpunatopy M € BKIYYEH BO
anvkauum Ha Hay4YHO-UCTPaXyBayku akTMBHOCTU MOBP3aHU CO aHam3a u
npouecuparwe Ha O6uonoteHumjanute. KVctpaxysawara ro BogaT Ha
CTYAMCKN NMpecTon Ha YHuBep3utetute BO Jlmeepnyn (Map - maj 1999) n
Okcdoopp, (asr - cen 2002).

Bo nepuopgotr HoB 2002 - aBr 2003 roAMHa e aHraxuipaH Kako
KOHCYNTaHT 3a wuMnnemeHTaunja Ha mogepHa PXI nnardopma 3a
WHCTPYMeHTauuja U akBu3uuunja Ha BuOpo-nnaropmara U TepeHCKuTe
MepHU cuctemum npu WMHCTUTYTOT 3a 3eMjOTPECHO WHXEHEPCTBO MU
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YHVBEP3UTET ,,I'OLI,E JENTYEB* BO LWUTUIM

nHxxeHepcka censmorsorvja (M3MNC) Bo Ckonje.

Bo nepmogotr 1 map 1997 - 5 pgek 2007, BpaboTteH e BO JI
MakefgHcka nowTa Kako CUCTeEM aAMWHMUCTPATOP Ha KopropatuBHaTa
HauMoHaIHa Mmpexa.

Bo nepunogot 6 aek 2007 - 11 jyH 2012, BpaboTeH e BO IHCTUTYTOT
3a 3eMjOTPECHO MHXEHepCTBO U MHXeHepcka ceusmonoruja (M3NNC) 3a
pa3Boj Ha akBM3uuMcku U DSP annvkauumn 3a CTPYKTYpHU TecTupama u
CEN3MUYKN aHasTU3MN.

Bo wmefyBpeme € aHraxupaH Kako npegaBady Ha MUT
YHuBep3utetoT BO Ckonje Ha CTyaumMte No uHdopmaTtuka, BO JIETHUOT
cemecTtap 2008/2009 rognHa.

Bo nepmogot 12 jyH - 20 cen 2012, BpaboTeH e BO (pupmara
Kackaga Bo butona, BO pasBoj Ha HanpegHn enekTtpoHcku (embedded)
CUCTEMMW.

Op 21 cen 2012 BpaboOTEH € Kako YHMBEP3UTETCKM AOUEHT Ha
EnekTpoTexHN4kMoT thakynTeT npu YHmsep3uTeToT Moue Jenyes Bo LLUTun,
BO o6nactute Mogenupawe, cumynayvja U aHaivm3a Ha KOMMIEKCHN
WHOYCTPUCKM Mnpouecn u  KommjyTepcka KOHTpo/Mia Ha KOMMJIEKCHN
WHAYCTPUCKN NpOLLeCH, Kafe e aHraxunpaH Bo NPBUOT U BTOPUOT LIMKIYC.

Bo akagemckute 2013/2014 wn 2014/2015 aHraxmpaH e Kako
HacTaBHVK BO 06aTa ceMmecTpa Ha MHhopmaTnuknte ctyamm Ha MNpupoaHo-
MaTemMaTtuykmoT chakynTet Bo Ckonje.

[o cera, a-p PomaH Nony6oBckn nma o6jaBeHO NoBeke TPyAoBU BO
MefyHapoaHM 1 AOMAaLLHW KOHJEePEHLMN.

TpyaoBu ob6jaBeHn BO NocefHUTE NeT roguH1 BO CTPYYHU CrincaHuvja
KOW ce HaofaaT Ha MefyHapogHo npusHartata nncta CLUW (SCI -
Science citation index), Co HazHayeH MMNaKT 0akTop 3a CEKOj TpyA:

Y4ecTBO BO HayUYHOUCTPaXKyBauku MPOEKTU:

HacnoB Ha MNepwvopn drHaHCUpaH Ynora Bo
MPOEeKToT oA, MPOeKToT
(rnaBeH
ncTpaxysay

NN ydeCHUK
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3ago/mkeHrja BO Npeasior-npoekToT Co BPeEMeEHCKa pamKa:

Bo oBaa TOouka e npegBuaeHoO fda Ce Hanpasu aHa/m3a Ha
cemsmumykata akTMBHOCT Ha TepuTtopujata Ha PM. lNnaHupaHo e pa ce
cobepar ceondaTHM nogaTtoun of oncepsaropuMte Ha [lnaykosuua,
BogHo-Ckonje, Beposo, Oxpwua, leBrenmnja, UtH. Bo npBarta (pasa Ha
KOHCONMUAMpawe Ha CurHaute ke 6uae M3BPLIEHO HWBHO YHUJIOPMHO
AUTATaIHO opMaTuparbe 3a OfieCHyBae Ha aHanmTuukata gasa. Ke
6uaaTt 1 KOHCONMNAMPaHU BO ancoslyTHO BPeMe 3a [a Ce OBO3MOXW HUBHO
KopenupaHo npouecupare WT0 Ke pjgage BakHW WHopmauun 3a
nponarayvjata Ha ceuM3MmmykaTa akTMBHOCT Ha Uenara Teputopuja Kou
MOXaT Aa buaat 3HayajHu 3a eBuAeHUMja 1 Mmanuparbe Ha aTeHyaunoHuTe
KapakTepucTukn Ha reorpadmjata. lNoHatamy, ke 6uge cneunuumpaHa u
n3paboTteHa annuvkaumja 3a npouecvpake Ha CUrHasimte BO PpPeKBeHTeH
[OMEH, CO LITO 61 Ce 0BO3MOXMW/IO MpeLn3Ha aHain3a Ha aucTpubyumjara
Ha eHepryjata Mo CNekTapoT Ha Ceu3MUYKUTE OAroBOPW 3a OApeneHwn
pernoHn. OBMe pe3yntaTtn ce [AOMNOJHUTE/IHO 3HavajHn U 3a Apyru
cTpaTewkn acnektm wn uctpaxysawa. Bo aHanutuukata dhasa,
npegpuaeHara annuvkauvja Ke ce u3rpaguM BO pasBojHata OKoJiMHa
LabVIEW Koja Hyaum ceptuduumpaHn  HyMepuuks MeToauM  3a
npouecuparwe Ha curHanvte. lgejata e ga ce Hanpasu yHMBep3asiHa
anatka 3a npouecupare Ha u3MepeHun nomectyBawa (displacement),
6p3nMHM Ha nponarauun (velocity) n 3abp3yBara (acceleration), kako u
aHa/IMTUYKN KOHBEepP3uK (3BeayBara) NoOMery HUB.

15.01.2015 - 30.06.2016

e 15.01. — 15.03.2015: Tlpubupare Ha nogaTounTe o0f
oncepsaTtopun Ha TepuTopujata Ha P. MakefoHuja.

e 15.03. — 01.05.2015: AHa/nmn3a wn gurutaansvpare Ha
nogarouMte 3a HUBHO WMMNNeMeHTMpawe BO Labview BO
efleH gurutanHa cpopma.

e 01.05. —01.11.2015: Kpenpare Ha KOMMAEKCHa anaunkauunja
BO Labview 3a 06paboTka Ha noBeke TMNOBM Ha 6paHOBWN.

e 01.11.2015 — 01.03.2016: VcnutyBake N aHanusvpawe Ha
[obueHnTe pesynrtatu Bo Labview.

e 01.03. 30.06.2016: W3BegyBake Ha 3aBUMCHOCTU U
3aKnyyounm BO BpCKa CO AobveHuTe pesy/sitatu 3a cuTe
KapakTepucTukn HaBefeHu 3a bpaHoBUTE.

| Senior Scientist/ Researcher |
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Name Surname Roman Golubovski

Title Doctor in Computer Sciences

Position Assistant Professor

Address Krste Misirkov 14 - Stip

Tel./Fax.

E-mail roman.golubovski@ugd.edu.mk
Short CV:

Roman Golubovski is born on 3 May 1970, in Skopje

He enrolled in the graduate studies of Computer Science,
Information Tehcnology and Process Automation with the Faculty of
Electrical Engineering in Skopje, in the academic year 1988/1989, and
graduated on 23 Mar 1993, obtaining the Graduated Electrical Engineer
degree (Dipl-EEng) with average mark of 8.29.

Immediately after graduation he enrolled the postgraduate studies of
Robotics, Atrtificial Intelligence and Flexible Technological Systems with the
Faculty of Electrical Engineering in Skopje, defending his MSc thesis on 28
Feb 2000, obtaining the Master of Science in Electrical Engineering
degree.

In 2007 he enrolled the Doctoral studies with the Faculty of
Contemporary Sciences and Technologies - South East Europe University
in Tetovo, working on his thesis "Methods of Biomedical Instrumentation
and Automated Diagnosis". He completed his thesis with successful R&D
projects with the Institute of Physiology - Medical Faculty in Skopje, the
Dept. of Electrical Engineering with the University of Liverpool and the
Dept. of Engineering Science with the University of Oxford. He defended
his DSc thesis on 14 Oct 2010, obtaining the Doctor in Computer Sciences
degree.

He begun his professional career with his first employment (6 Jan
1994 - 28 Feb 1997) with the Institute of Heart Diseases (Cardiology Clinic)
- Medical Faculty in Skopje, working in the Dept. of Electrophysiology on
the implantable pacemakers and defibrillators as well as being involved
with R&D activities in the domain of biopotentials processing and analysis,
leading him to his research stays with the Universities of Liverpool (Mar -
May 1999) and Oxford (Aug - Sep 2002).

During Nov 2002 - Aug 2003 he was engaged by the Institute of
Earthquake Engineering and Engineering Seismology in Skopje (IZIIS) as
consultant and project leader for implementation of modern PXI platform
for the instrumentation and data acquisition of the shaking table and the
field measurements equipment.

His second employment was with the Public enterprise for Postal
Services (1 Mar 1997 - 5 Dec 2007), working as System Administrator of
the countrywide corporate network.

His next employment was with the Institute of Earthquake
Engineering and Engineering Seismology (6 Dec 2007 - 11 Jun 2012),
leading the development of data acquisition and DSP applications for

Co BaxHocT 04, 11.03.2013 rogmHa

| Bepaunja 01. | Osnaka: 0B.06.50 | Ctpanuua 21/65 |




T

YHUBEP3UTET ,FOLIE AENYER* BO WITUM

structural testing and seismic analysis.

Meantime, he was invited as lecturer by the MIT University in
Skopje, for their IT studies, in the summer semester of 2008/2009.

His next employment (12 Jun - 20 Sep 2012) was with the firm
Kaskada Ltd. in Bitola, developing advanced embedded electronic
systems.

His current employment (from 21 Sep 2012) is with the Faculty of
Electrical Engineering - University "Goce Delcev" in Stip, as Assistant
Professor in the fields "Modelling, Simulation and Analysis of Complex
Industrial Processes” and "Computer Control of Complex Industrial
Processes", lecturing in the graduate and postgraduate (MSc) studies.

Also, in the academic 2013/2014 and 2014/2015 he is invited
lecturer in the CS/IT studies with the Faculty of Natural Sciences and
Mathematics in Skopje.

Dr. Roman Golubovski has presented and published papers in
several international and domestic conferences.

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor

Participation in research projects

Project title Period Financed by Role in the
project (Pl or
participant)

Tasks to be conducted in the frame of the project proposal (timetable)

In this task will be analysed multiple characteristics of mass data colected
at several seismic opservatories that are located in R. Macedonia.
Energies will be investigated, their frequencies and energy that they have
and spread in case of the particular area in wich they are registered. The
processing of the data will be made via ingeneering tool Labview, in wich
will be produced application for further research of many types of waves.
The way of building the application is over conecting large number of
function blocks with the object — oriented language logic. The data will be
colected from opservatories in Plachkovica, Berovo, Skopje, Ohrid,
Gevgelija, etc. On other hand will be monitored all the excitation in manner
of universal time, with aim to be known the velocity of these waves and
their way of spreading among the whole area of investigating. Over Parsel
theorem also will be known what kind of energies have arrived at
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opservatories, so later with those energies will be determinated
attenuations.

15.01.2015 - 30.06.2016

e 15.01. — 15.03.2015: Collecting data of opservatories on
teritory of R. Macedonia.

e 15.03. — 01.05.2015: Analysis and digitazing of the data and
its implementation in Labview in digital format.

e (01.05.-01.11.2015: Creating complex application in Labview
for processing of different types of waves.

e (01.11.2015 - 01.03.2016: Testing and analysing of the
results collected from Labiew.

e 01.03. 30.06.2016: Discusion about dependencies and
conclusions of the results of all characteristics listed for the
waves.

Senior Scientist/ Researcher

Vime un Npe3nme Pucto NonoBcKn

Tutyna Phd

Mosunuunja Profesor

Appeca KpcTte Mucmpkon 66

Tel./Fax.

E-mail risto.popovski@ugd.edu.mk
Short CV:
O6pa3oBaHue

JoKkTop Ha TexHudkn Haykm (2013-) Ha YHuBep3uteT ,loue
denyeB” — LUTKUN Ha dakynTeT 3a NPUPOLAHN U TEXHUYKN Hayku —LLUTun ,,
Mogen Ha cTabuU/THOCT Ha KaprnecT MacuB KapakKTepucTuyeH 3a VICTOYHO

MakepoHckaTta 30Ha*

MarncrTepckn crtygum (1996-) Ha YHuBep3uteT ,,CB. Kupun un

MeToawnj” — Ckonje Ha Pygapcko-I'eonowkun dakyntet -LLtun.
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dakynTeTCKM cTyaun (1982-1989) Ha YHuBep3uTeT ,,CB. Knpun

n Metoanj-Ckonje Ha Pygapcko-reosiowkn cpakyntet - LUTun.

HactaBHa o6s1acT

- MexaHuKa Ha Kapnm n T10TO

VIHTepec BO HaykaTa

- MpoyyyBare Ha HOBM MeTOAM Ha ekcnsioatauuja.

- MprMeHa Ha copTBEPCKN NporpamMn Bo pyaapcTBOTO.

- MpoyyyBaHe Ha CEH30pM 3a MOMECTYBak-e 1 NPUTUCOK BO
pyaapcTBOTO

- [eomexaHVKa 1 nprMeHa Ha MUKPOKOHTpPO/1Iepu

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor

1. Kapakawes [., Jenunetpos T., NMaHoB 3., Nonosckn P., ,Censmmyka
MUKpOpeoHu3aLumja 1 geuHupare Ha BKynHaTa CEW3MUYHOCT BO
ypbaHute cpegnHn® Il - Cumnosnym Ha [OpyLuTBOTO 3a reoTexHuka Ha
MakefoHuja., Il Symposium, Macedonian association for geotechnics,
360pHKK Ha Tpyposu, Proceeding, Oxpug, Vol.2., pp. 410-417, PM, 26
- 28 JyHu, 2002.

2. [lerbo  KapakaweB, Pwucto [lonosckn | JleTepMuHMpare  Ha
reotepMasiHOTO nosie Ha Heropcka bawa CO nomow Ha MNIUTKO
coHaupawe" - BTOpo coBeTyBawe 3a reotepmasiHa eHepruja Bo P.

MakenoHuja, 360pHMK Ha Tpyaosu, baHcko, 3-5. 10. 2003 rog,.

3. Karakasev, D., Popovski R., Delipetrov M., Panovska, S. Dimov, G.,
Doneva, B., Jovanovski, V., “Modeling the optimal geotechnical model
of the crest of the otinja embankment dam in Stip”, | regionalni kongers
studenata geotehnoloskih fakulteta "Georeks 2007” sa temom
"Savremene metode i alati u geotehnologiji (VR, RS, GIS, CAD/CAM,
CFD, DB, D&3D MODELING)”, Univerzitet u Tuzli
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4. Delipetrov, T., Petrov, G., Popovski, R., “Geophysical methods used in
archaeology (Contribution to the application of geophysics in

archaeology)” Geolocica Macedonica, 14, 79-84 (2000)

5. B.CtojueBa, 3. laHoB. P. Tllonoscku “lMpymeHa Ha anjvkaTuBeH
copTBep 3a npecmeTka Ha CTabW/IHOCT Ha KOCMHA Ha JenoHujata Ha
nenen PEK "Ocnowmej" - KunuyeBo, IV Cumnosnym opf obnacrta Ha
pyAapCTBOTO CO MefyHapoAHO muckycTBo, Oxpug 2006 r. CoBpemeHuU

TEXHWKWN 1 TEXHONIOTUM BO PYAapcTBOTO, 360PHMK Ha TPYA0BU

6. MNaHoB, 3., KapaHakoBa Crte(paHoBCKa, P., Monoscku, P.,
PEAE®OVHVWPAKLE HA BWCWMHATA HA HAABOPELWHOTO
OANATA/IMWITE BO o®YHKUWMIA HA HEMOBAPA TEOTEXHWYKA
CTABUNMHOCT, MNOAEKC- NOBEKC’12, VI cTpyyHO cOBeTyBak€e CO
mMefyHapogHo yvecTtso, LUTtun, CPIM, 2012, cTp. 49

7. Panov, Zoran and Zinzovski, Robert and Karanakova Stefanovska,
Radmila and Popovski, Risto (2012), Optimization of work of the
excavator bucket wheel in exploitation of coal in the function of
minimizing moving costs. International Multidisciplinary Scientific
GeoConference (SGEM'12), 1 (12). pp. 705-714. ISSN 1314-2704;
http://sgem.org/sgemlib/spip.php?article1894

8. Rendevski, Stojan and Mahmudi, N. and Blazev, Krsto and Popovski,
Risto and Ajredini, F. (2012), Studies on zeolite contribution to the sun
protection properties of plant oil lotion rich in vitamin E. Physica
Macedonica, 58. ISSN ISSN 1409-7168

9. Golomeov, Blagoj and Krstev, Boris and Krstev, Aleksandar and
Golomeova, Mirjana and Zendelska, Afrodita and Popovski, Risto
(2011), New inovation and improvments in lead and conc. For selective
flotation for lead-zink mine Sasa. In: The XIV Balkan Mineral

processing Congress, 14-16 June, 2011, Tuzla, Bosnia & Herzegovina.
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10. Zoran Panov, Risto Popovski, Radmila Karanakova Stefanovska,
Dejan Boskovski, Dejan Mirakovski' ,Todor Delipetrov, Blagica Doneva
(2013) 3D MODELLING OF LEVEL OF UNDERGROUND WATER IN
SURFACE MINING OF SANDS, International Multidisciplinary
Scientific GeoConference (SGEM'13),
http://sgem.org/sgemlib/spip.php?article2634

11.Zoran Panov, Radmila Karanakova Stefanovska, Dejan Boskovski,
Risto Popovski “DETERMINING THE OPTIMAL OPERATING
PARAMETERS OF THE WHEEL BUCKET EXCAVATOR AT THE
WORK IN OVERBURDEN” International Multidisciplinary Scientific
GeoConference (SGEM'13),
http://sgem.org/sgemlib/spip.php?article2616

12.Zoran Panov, Kirco Minov, Dejan Boskovski, Radmila Karanakova
Stefanovska, Risto Popovski, Blagica Doneva “SYNCHRONIZATION
OF OVERBURDEN DUMPING IN BUCIM OPEN PIT MINE IN
FUNCTION OF MINIMAL COSTS", Xl National Coference with
International Participation of the open and underwater mining of

minerals, pp. 84-90, 26-30 June 2013, Varna, Bulgaria

13.Zoran Panov, Radmila Karanakova Stefanovska, Risto Popovski, Kirco
Minov, Blagica Doneva "ANALYSIS OF THE
TRANSPORT DISTANCES IN DEFINING THE EXPLOITATION
COSTS OF DEPTH OPEN PITS OF METALS", V Mining Congress
BalkanMine 2013

14. Zoran Panov, Risto Popovski, Radmila Karanakova Stefanovska
APPLICATION OF GEOELECTRICAL RESEARCH IN WORKING
ENVIROMENT FOR SLOPE STABILITY IN SURFACE MINES,
ASSESSMENT, V Mining Congress BalkanMine 2013

15.Risto Popovski, Zoran Panov, Radmila Karanakova Srefanovska,
Blagica Doneva DEFINING THE SLIDING PLANE IN MICRO PLAN
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ON ROCKY MASSIF USING GEOELECTRICAL METHOD, VI
International geomechanics conference, 24-28 June 2014, Varna,
Bulgaria

16. Zoran Panov, Risto Popovski, Radmila Karanakova Stefanovska
ASSESSMENT OF SLOPE STABILITY IN OPEN PIT MINES IN
CORRELATION OF SPECIFIC ELECTRICAL RESISTANCE IN
ROCKS, Fourth National Scientific and Technical Conference with
International Participation TECHOLOGIES AND PRACTICES IN
UNDERGROUND MINING AND MINE CONSTRUCTION, Devin,

Bulgaria

17. Risto Popovski, Zoran Panov, Radmila Karanakova
StefanovskaDEFINING THE SLIDING PLANE AND DEFORMATION
OF THE TERRAIN, Fourth National Scientific and Technical
Conference with International Participation TECHOLOGIES AND
PRACTICES IN UNDERGROUND MINING AND MINE
CONSTRUCTION, Devin, Bulgaria

Participation in research projects

Project title Period Financed by Role in the
project (Pl or
participant)

3a0/mKkeHunja BO Npeasior-npoekToT CO BPeMEHCKa paMka :

Bo oBaa Touka e npegBuMAEHO [fda Ce HanpasBu aHanmsa Ha
cemsMmykata akTMBHOCT Ha Teputopujata Ha PM. lNMnaHnpaHo e pga ce
cobepaT ceondpaTHK nogarouun of oncepsaropuunte Ha lNnaykosuua, BogHo-
Ckonje, bepoBo, Oxpwug, [esrenuja, wWTH. Bo npBata @Qa3a Ha
KOHCOMMaupakwe Ha CurHasimte Ke 6uae W3BPLEHO HMBHO YHUAIOPMHO
AUTATANIHO hopmaTupare 3a OJieCHyBare Ha aHaiuTuukata (pasa. Ke
6maar n KOHconMaupaHu BO ancoslyTHO BpeMe 3a fa Ce OBO3MOXW HUBHO
KopenMpaHo npouecupawe WTO0 Ke Jafe BaxHW uHdopMaumMM 3a
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nponarayujara Ha cemsmmykara akTMBHOCT Ha Lenara Teputopuja Kom moxar
fa 6bupar 3HauyajHM 3a eBUAeHuMja 1M Manupake Ha areHyauuoHuTe
KapakTepuctukn Ha reorpadpujata. MNoHaramy, Ke 6uge cneundpmumpaHa n
n3paboteHa annvkauunja 3a npouecupare Ha CUrHasinTe BO (DPEKBEHTEH
[OMEH, CO WTO 61 ce OBO3MOXWIO NMpeunsHa aHasm3a Ha auctpubyuyujarta
Ha eHepryjata no CrNekTapoT Ha CeusMUYKUTe OArOBOPU 3a OApeneHn
pernoHn. OBune pesyntaTu ce AONOSTHATESTHO 3HaYajHN 1 3a APYIY CTPaTELLKK
acnektm un wucTpaxysawa. Bo aHanuTnukata asa, npeasuaeHaTa
ansvkaumja Ke ce marpaam BO pasBojHata okonmnHa LabVIEW  koja Hyam
cepTuduumpaHn HyMepuyku MeToAM 3a TMpouecupare Ha CurHaaure.
Npejata e ga ce HanpaBu yHMBep3asiHa anartka 3a npouecuparbe Ha
n3mMepeHn nomectyBara (displacement), 6p3vHu Ha nponaraumn (velocity) n
3abp3yBara (acceleration), Kako M aHa/IMTUYKN KOHBEP3UWN (M3BeAyBaha)
nomery HuB.
15.01.2015 - 30.06.2016

e 15.01. — 15.03.2015: T[pubupare Ha nogaTounTe of
oncepsatopuu Ha TepuTtopujata Ha P. MakefoHuja.

e 15.03. — 01.05.2015: AHasiM3a W JgurMtainsvpake Ha
nogatouute 3a HUBHO UMMEMeHTMpawe BO Labview BO efeH
anrntaniHa coopma.

e 01.05.—-01.11.2015: Kpeupare Ha KOMM/IEKCHA annnkauuja Bo
Labview 3a 06paboTka Ha NoBeke TUNOBM Ha bpaHOBW.

e 01.11.2015 — 01.03.2016: McnuTtyBawe W aHam3uparwe Ha
[obueHnTe pesyntatu Bo Labview.

e 01.03. 30.06.2016: /3BenyBawe Ha 3aBMCHOCTU W 3aK1yyoumn
BO BpCKa CO fobueHuTe pe3ynTtatn 3a CuUTe KapakTepucCTUKu
HaBefeHu 3a bpaHoBuUTE.
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Name Surname Risto Popovski

Title Phd

Position Profesor

Address Krste Misirkov bb

Tel./Fax.

E-mail risto.popovski@ugd.edu.mk
Short CV:

Phd Risto Popovski is born on 1th Maj 1963 year in Stip, Macedonia.
Education
e Ph.D., Univ. of Goce Delcev- Stip, Macedonia, Faculty of natural and
technical science 2013.
e M.Sc., Univ. “Sts. Cyril and Methodius”, Skopje, Faculty of mining and
geology, 1996.

e Dipl. Ing., Univ. “Sts. Cyril and Methodius”, Skopje, Faculty of mining
and geology, 1989.

Employment

e 1991 - 2007, assistant at the Univ. “Sts. Cyril and Methodius”,
Skopje, Faculty of mining and geology

o 2007- till today, Univ. of Goce Delcev- Stip, Macedonia, Faculty of
natural and technical science 2013.

Membership in Professional Societies

e Association of mining and geological engineers in Macedonia

Scientific Research

e Mechanics of rocks and soil

Interest in science

- Study of new methods of exploitation.

- Application software programs in mining.

- Study of displacement sensors and pressure in mining

- Geomechanics and application of microcontrollers

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor
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18.Kapakawes [., JenunetposB T., MNaHoB 3., lNMonoscku P., ,Censmunuka
MUKpOpeoHM3aumja U geuHnpare Ha BKyrnHaTa Cen3MUYHOCT BO
yp6aHute cpegmHn” Il - Cumnosnym Ha [pyLuTBOTO 3a reoTexHuka Ha
MakegoHuja., Il Symposium, Macedonian association for geotechnics,
360pHKK Ha Tpygosu, Proceeding, Oxpug, Vol.2., pp. 410-417, PM, 26
- 28 JyHu, 2002.

19.[le/b0  Kapakawes, Pwucto [lonoBckn  JleTepMUHMpawe  Ha
reotepmasiHoTo nosie Ha Heropcka bawa co nomow Ha MNAUTKO
coHaupame" - BTOpo coBeTyBarwe 3a reorepMasiHa eHeprvja Bo P.

MakefnoHuja, 360pHuK Ha Tpyaosu, baHcko, 3-5. 10. 2003 rog,.

20.Karakasev, D., Popovski R., Delipetrov M., Panovska, S. Dimov, G.,
Doneva, B., Jovanovski, V., “Modeling the optimal geotechnical model
of the crest of the otinja embankment dam in Stip”, | regionalni kongers
studenata geotehnoloskih fakulteta "Georeks 2007 sa temom
"Savremene metode i alati u geotehnologiji (VR, RS, GIS, CAD/CAM,
CFD, DB, D&3D MODELING)”, Univerzitet u Tuzli

21.Delipetrov, T., Petrov, G., Popovski, R., “Geophysical methods used in
archaeology (Contribution to the application of geophysics in
archaeology)” Geolocica Macedonica, 14, 79-84 (2000)

22.B.CtojueBa, 3. MaHoB. P. Tllonosckn “lMpymeHa Ha anjvkaTuBeH
copTBEp 3a nNpecmeTka Ha CTabWU/IHOCT Ha KOCMHa Ha AenoHunjata Ha
nenen PEK "Ocnowmej" - KunueBo, IV Cumnosnym op obnacrta Ha
pyAapCTBOTO CO MefyHapoAHO uckyctBo, Oxpug 2006 r. CoBpemMeHu

TEXHUKW 1 TEXHOJIOTM BO PyAAPCTBOTO, 360PHMK Ha TPYA0BY

23.MaHoB, 3., KapaHakoBa CrtecpaHoBCKka, P., Monoscku, P.,
PEAE®PVIHWPAKLE HA BUWCUMHATA HA HAABOPELWHOTO
OONATANNWITE BO $YHKUMIA HA HEFOBAPA TEOTEXHWYKA
CTABU/THOCT, NMOAEKC- MNMOBEKC’12, VI cTpy4yHO coBeTyBawe CO
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mMefyHapogHo y4vecTtso, LTtun, CPIM, 2012, cTp. 49

24.Panov, Zoran and Zinzovski, Robert and Karanakova Stefanovska,
Radmila and Popovski, Risto (2012), Optimization of work of the
excavator bucket wheel in exploitation of coal in the function of
minimizing moving costs. International Multidisciplinary Scientific
GeoConference (SGEM'12), 1 (12). pp. 705-714. ISSN 1314-2704;
http://sgem.org/sgemlib/spip.php?article1894

25.Rendevski, Stojan and Mahmudi, N. and Blazev, Krsto and Popovski,
Risto and Ajredini, F. (2012), Studies on zeolite contribution to the sun
protection properties of plant oil lotion rich in vitamin E. Physica
Macedonica, 58. ISSN ISSN 1409-7168

26.Golomeov, Blagoj and Krstev, Boris and Krstev, Aleksandar and
Golomeova, Mirjana and Zendelska, Afrodita and Popovski, Risto
(2011), New inovation and improvments in lead and conc. For selective
flotation for lead-zink mine_Sasa. In: The XIV Balkan Mineral

processing Congress, 14-16 June, 2011, Tuzla, Bosnia & Herzegovina.

27. Zoran Panov, Risto Popovski, Radmila Karanakova Stefanovska,
Dejan Boskovski, Dejan Mirakovski! ,Todor Delipetrov, Blagica Doneva
(2013) 3D MODELLING OF LEVEL OF UNDERGROUND WATER IN
SURFACE MINING OF SANDS, International Multidisciplinary
Scientific GeoConference (SGEM'13),
http://sgem.org/sgemlib/spip.php?article2634

28.Zoran Panov, Radmila Karanakova Stefanovska, Dejan Boskovski,
Risto Popovski “DETERMINING THE OPTIMAL OPERATING
PARAMETERS OF THE WHEEL BUCKET EXCAVATOR AT THE
WORK IN OVERBURDEN” International Multidisciplinary Scientific
GeoConference (SGEM'13),
http://sgem.org/sgemlib/spip.php?article2616

29.Zoran Panov, Kirco Minov, Dejan Boskovski, Radmila Karanakova
Stefanovska, Risto Popovski, Blagica Doneva “SYNCHRONIZATION
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OF OVERBURDEN DUMPING IN BUCIM OPEN PIT MINE IN
FUNCTION OF MINIMAL COSTS", Xl National Coference with
International Participation of the open and underwater mining of

minerals, pp. 84-90, 26-30 June 2013, Varna, Bulgaria

30.Zoran Panov, Radmila Karanakova Stefanovska, Risto Popovski, Kirco
Minov, Blagica Doneva "ANALYSIS OF THE
TRANSPORT DISTANCES IN DEFINING THE EXPLOITATION
COSTS OF DEPTH OPEN PITS OF METALS", V Mining Congress
BalkanMine 2013

31. Zoran Panov, Risto Popovski, Radmila Karanakova Stefanovska
APPLICATION OF GEOELECTRICAL RESEARCH IN WORKING
ENVIROMENT FOR SLOPE STABILITY IN SURFACE MINES,
ASSESSMENT, V Mining Congress BalkanMine 2013

32.Risto Popovski, Zoran Panov, Radmila Karanakova Srefanovska,
Blagica Doneva DEFINING THE SLIDING PLANE IN MICRO PLAN
ON ROCKY MASSIF USING GEOELECTRICAL METHOD, VI
International geomechanics conference, 24-28 June 2014, Varna,

Bulgaria

33. Zoran Panov, Risto Popovski, Radmila Karanakova Stefanovska
ASSESSMENT OF SLOPE STABILITY IN OPEN PIT MINES IN
CORRELATION OF SPECIFIC ELECTRICAL RESISTANCE IN
ROCKS, Fourth National Scientific and Technical Conference with
International Participation TECHOLOGIES AND PRACTICES IN
UNDERGROUND MINING AND MINE CONSTRUCTION, Devin,

Bulgaria

34. Risto Popovski, Zoran Panov, Radmila Karanakova
StefanovskaDEFINING THE SLIDING PLANE AND DEFORMATION
OF THE TERRAIN, Fourth National Scientific and Technical
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Conference with International Participation TECHOLOGIES AND
PRACTICES IN UNDERGROUND MINING AND MINE
CONSTRUCTION, Devin, Bulgaria

Participation in research projects

Project title Period Financed by Role in the
project (Pl or
participant)

Tasks to be conducted in the frame of the project proposal (timetable)

In this task will be analysed multiple characteristics of mass data colected at
several seismic opservatories that are located in R. Macedonia. Energies will
be investigated, their frequencies and energy that they have and spread in
case of the particular area in wich they are registered. The processing of the
data will be made via ingeneering tool Labview, in wich will be produced
application for further research of many types of waves. The way of building
the application is over conecting large number of function blocks with the
object — oriented language logic. The data will be colected from opservatories
in Plachkovica, Berovo, Skopje, Ohrid, Gevgelija, etc. On other hand will be
monitored all the excitation in manner of universal time, with aim to be known
the velocity of these waves and their way of spreading among the whole area
of investigating. Over Parsel theorem also will be known what kind of
energies have arrived at opservatories, so later with those energies will be
determinated attenuations.

15.01.2015 - 30.06.2016

e 15.01. - 15.03.2015: Collecting data of opservatories on teritory
of R. Macedonia.

e 15.03. - 01.05.2015: Analysis and digitazing of the data and its
implementation in Labview in digital format.

e 01.05. — 01.11.2015: Creating complex application in Labview
for processing of different types of waves.

e 01.11.2015 — 01.03.2016: Testing and analysing of the results
collected from Labiew.

e 01.03. 30.06.2016: Discusion about dependencies and
conclusions of the results of all characteristics listed for the
waves.
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Senior Scientist/ Researcher

Vime un lNpe3unme JparaHa — YepHuK - AHacTacoBCKa
Tntyna Phd

Mosunuuja CIO — seismological laboratory
Apnpeca P.Fah 422, 1000 Skopje

Tel./Fax.

E-mail dcernih@yahoo.com

KpaTka buorpaduja:

Ob6pa3zoBaHue

- Aunnomupana Ha npyMmeHeTa om3unka, NpupogHO — MaTeMaTUYKK
doakynTeT, YHuBep3uteT ,,CBeTn Kupun n Metoauj“, Ckonje.

- 1995 MarucTtep no dumsnka (06nact — on3nka Ha BHaATpPELUHOCTa
Ha 3ewmjaTta), [pUpoOOCNOBHO — MareMaTuUdykM akynTeT Ha
yHuUBep3uTeToT BO 3arpeb, Xpsartcka. (OpgpenyBarbe Ha
MarHmTygaTa Ha 3emjoTpecuTe Ha OCHOBa Ha
perncrTpaynmTe Ha MpexaTa Ha CenM3MOSIOLKM CTaHuun BO
Peny6nunka MakefoHwuja).

- 2009 [oktopat no usuka Ha [lpupogHO — MartemMaTUyKuUoT
doakyntet, YHuep3utetr ,,CBeTu Kupwun 7 MeToawnj“,
Ckonje.(,,KapakTepncTunKM Ha Koga 6paHOBUN Ha 3eMjOTpecuTeE
o4 TepuToOpunjaTa Ha Pebybsinka MakegoHunja™).

-reos1oWKn cpakynTeTt - LLTumn.

TpEeHuHr

1993 PabotmnHuuya 3a MexaHuM3am Ha XapuwTe Ha 3ejoTpecw,
Epuue, Utanuja,

1995 Tpeta paboTmnHuua 3a He/NWHeapHa  AMHaMuKa U
npensuaysare Ha 3emjotpecute,ICTP, TpcT, UTtanuja,

1996 TpeTta paboTunHuua 3a TPUAMMEH3NOHA/THO MOAeMpare Ha
reHepypaweTo Ha CeusmMuykMTe 6paHOBM  HUBHO
pacnpocTpaHyBamwe 1 nHeep3suja, ICTP, TpcTt, Ntanuja,

1998 YeTBpTa paboTuiHMLa 3a TPUANMEH3MOHA/IHO MOoAe iMpare Ha

reHepupameTo Ha CEN3MUYKUTE BPAHOBU HUBHO pacnpocTpaHyBare

n nuBep3suja, ICTP, TpcT, Utanuja
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IHTepec BO HaykaTta

3agomkeHnja Bo CensmoriollkaTta orncepBatopuja:

e OppeayBahe Ha NapameTpuTe Ha 3emjoTpecute,

e AHanM3a Ha OUrMTENHUTE 3anncu Ha 3eMjoTpecuTe perucTpupaHn Ha
TenemeTpuckata Mpexa Ha CEM3MOJIOWKN CTaHUUM Ha TepuTopujata
Ha Penybnuka MakefoHuja,

o OppxyBawe Ha TenemeTpuckata Ceu3MO/IOWIKA Mpexa Ha
Teputopnjata Ha Penybnnka MakegoHuja

e 3paboTka Ha GUNTEHW, apxuBuparbe M MefyHapoAHa pasMeHa Ha
CEN3MOJIOLLKNTE nogaTouu (co cocegHuTe 3emjm 7
NIHTEepHaLUMOHANHUTE CEM3MOSOLLKN LEHTPHU),

e Pas3BuBawe Ha COMNCTBEH COCbTBep 3a np06neM|/|Te noBp3aHn cCoO
censmMosiolkata cny>K6a,

e UHcTanupawe Ha HOBM CEU3MOJIOWKMA CTaHULUM U Cen3Mosiollka
onpemMa Ha TepuTopujaTa Ha Penybnvka MakegoHuja, HUBHO
TecTupahe 1 o4pXyBame ,

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor

3ago/mkeHunja BO nNpegor BpeMeHckaTta pamka (timetable):

Bo oBaa TOuka e npeaBUAEHO [a Ce HanpaBu aHam3a Ha
cemsMmykata akTMBHOCT Ha Teputopujata Ha PM. lMnaHnpaHo e pga ce
cobepart ceonchatHn nogartoum of oncepsaropunte Ha lNMnavkosuua, BogHo-
Ckonje, bepoBo, Oxpwug, [esrenuja, wWTH. Bo npBata (dasza Ha
KOHCOMMAuparwe Ha curHannte ke 6uae W3BPLUEHO HMBHO YHUJPOPMHO
AUTWTaNIHO hopmaTupare 3a OJieCHyBare Ha aHaiuTuukata (pasa. Ke
6uaaTt n KOHCOMMAMpPaHU BO arcoslyTHO BPeMe 3a fAa Ce OBO3MOXW HUBHO
KopenupaHo npouecuparwe WTO0 Ke Jdaje BakHW uvHGopMauuM 3a
nponarauujara Ha censmmykaTa akTMBHOCT Ha uefiata Teputopuja Kom moxat
Aa 6upaTr 3HauyajHM 3a eBUgeHuMja M Manupake Ha areHyauuoHuTe
KapakTepucTukn Ha reorpadgujara. NoHatamy, ke 6uge cneumdumumpaHa u
n3paboteHa annvkauunja 3a npouecupare Ha CUrHa/inte BO (DPEKBEHTEH
[OMEH, CO WTO 61 Ce OBO3MOXWIO NMpeuunsHa aHaM3a Ha AucTpubyuujaTta
Ha eHeprujata no CNekTapoT Ha CeusMUYKUTEe OAroBOpYM 3a oApeneHn
pernoHn. OBre pesynTaty ce SOMNOSIHUTENHO 3HaYajHU 1 3a APYrv CTpaTeLLKn
acnektm n ucTpaxyesawa. Bo aHanuTnukata asa, npeasugeHata
ansivkaumja Ke ce uarpaguM BO pasBojHaTta okonmHa LabVIEW  koja Hyam
cepTMduumpaHn HyMepuyku MeToAM 3a Mpouecupare Ha CcurHaaute.
Npoejata e pga ce HanpasBu YyHMBep3asiHa asatka 3a npouecupare Ha
n3mepeHn nomectyBara (displacement), 6p3vHM Ha nponarauyun (velocity)
3abp3yBara (acceleration), kako M aHa/IMTUYKN KOHBep3uu (M3BedyBar-a)
nomery HUB.
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15.01.2015 - 30.06.2016

e 15.01. — 15.03.2015: T[pubupare Ha nogaTouuTe oOf
oncepsatopuv Ha TepuTtopujata Ha P. MakefoHuja.

e 15.03. — 01.05.2015: AHasiM3a u JgurMtaansvpale Ha
nogatouuTe 3a HUBHO MMM/EMeHTMpawe BO Labview BO efeH
anrntaniHa coopma.

e 01.05.-—-01.11.2015: Kpeupare Ha KOMM/IEKCHA annnkauuja Bo
Labview 3a 06paboTka Ha noseke TMNOBU Ha GpaHOBMW.

e 01.11.2015 — 01.03.2016: WMcnutyBare W aHa/m3uparwe Ha
[obueHnTe pesynrtatu Bo Labview.

e 01.03. 30.06.2016: V3BenyBawe Ha 3aBMCHOCTM N 3akyvyoum
BO BpcKa CO fobueHuTe pe3yntatn 3a CuUTe KapakTepuCTUKu
HaBefeHu 3a bpaHoBuUTE.
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Senior Scientist/ Researcher

Name and Surname Dragana Chernih
Anastasovska
Title Phd
Position CIO — seismological laboratory
Address P.Fah 422, 1000 Skopje
Tel./Fax.
E-mail dcernih@yahoo.com
Short CV:
Education

1985 B. Sc. (applied physics), Sts Cyril and Methodius University,
Faculty of Natural Sciences and Mathematics, Institute of
Physics, Skopje, Republic of Macedonia,
www.pmf.ukim.edu.mk

1995 M. Sc. (geophysics, physics of Earth’s Interior), University of
Zagreb, Faculty of Science, Zagreb, Republic of Croatia.

www.qgfz.hr
2009 Ph.D. (physics) Sts Cyril and Methodius University, Faculty of

Natural Sciences and Mathematics, Institute of Physics, Skopje,
Republic of Macedonia, www.pmf.ukim.edu.mk

Training

September 1993  Workshop on Earthquake Source Mechanism, Erice,
Italy.

November 1995 Third Workshop on Non-linear Dynamics and
Earthquake Prediction. ICTP, Trieste, Italy.

November 1996 Third Workshop on Three-Dimensional Modeling of
Seismic Waves Generation, Propagation and their Inversion.
ICTP, Trieste, Italy.

November 1998 Forth Workshop on Three-Dimensional Modeling of
Seismic Waves Generation, Propagation and their Inversion.
ICTP, Trieste, Italy.

May 2005 Geophysical Institute, Slovak Academy of Sciences,
Bratislava: Two-weeks training course for DIRECTE 2
(Development of Infrastructure for Rapid Earthquake Data
Collection and Exchange).

September 2005 15t Workshop on the Digital Vectorization of Historical
Seismograms, September 20-23, 2005. Grotaminarda, Italy.

May 2006 SeisComP users group meeting, ORFEUS Observatory
Coordination Meeting, May 9-12, 2006, Prague, Czech

Co BaxHocT 04, 11.03.2013 rogmHa

| Bepaunja 01. | Osnaka: 0B.06.50 | Ctpanuua 37/65 |




T

YHUBEP3UTET ,FOLIE AENYER* BO WITUM

Republic.

May 2010 ORFEUS Seismological Observatory Coordination Meeting,
May, 24-28, 2010, Dublin, Ireland

Profesional Experience

1988 — present Seismological Observatory, Faculty of Natural Sciences
and Mathematics, Sts Cyril and Methodius University, Skopje,
Republic of Macedonia (seismobsko.pmf.ukim.edu.mk)

2010 - presentResearch associate at Seismological Observatory, Faculty of
Natural Sciences and Mathematics, Sts Cyril and Methodius
University, Skopje, Republic of Macedonia

Scientific Interests:

Primary responsibilities include:

e determination of earthquake parameters, instrumental observation of
the earthquakes recorded on the telemetry network on the territory of
the Republic of Macedonia,

e maintenance of telemetric seismological network

e computer analysis of the earthquakes, earthquake location, developing
original software for problems related to the seismological service and
scientific research work,

¢ bulletining and international data exchange,

e in cases of earthquakes felt in the territory of Republic of Macedonia,
compilation and process the data on the macro seismic effect of
earthquakes,

e installing, testing and maintenance of new seismological stations and
equipment on the territory of Republic of Macedonia

e lectures and exercises in Seismology for the students of the Institute of
Physics, Department of Geophysics, Faculty of Natural Sciences and
Mathematics, University "St. Cyril and Methodius”, Skopje,

e lectures and exercises in Introduction in Seismology, Post graduated
studies, organized by Institute of Earthquake Engineering and
Engineering Seismology (1ZIIS) in Skopje and the German
Government (DAAD Programme),

e Lectures and exercises in Seismology for the participants in the
International Course on Aseismic Design and Construction coming
from the developing countries (CADAC), organized by Institute of
Earthquake Engineering and Engineering Seismology (IZIIS) in
Skopje and the Netherlands Government, are also held at the
Observatory,

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor
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Tasks to be conducted in the frame of the project proposal (timetable)

In this task will be analysed multiple characteristics of mass data colected at
several seismic opservatories that are located in R. Macedonia. Energies will
be investigated, their frequencies and energy that they have and spread in
case of the particular area in wich they are registered. The processing of the
data will be made via ingeneering tool Labview, in wich will be produced
application for further research of many types of waves. The way of building
the application is over conecting large number of function blocks with the
object — oriented language logic. The data will be colected from opservatories
in Plachkovica, Berovo, Skopje, Ohrid, Gevgelija, etc. On other hand will be
monitored all the excitation in manner of universal time, with aim to be known
the velocity of these waves and their way of spreading among the whole area
of investigating. Over Parsel theorem also will be known what kind of
energies have arrived at opservatories, so later with those energies will be
determinated attenuations.

15.01.2015 - 30.06.2016

e 15.01. - 15.03.2015: Collecting data of opservatories on teritory
of R. Macedonia.

e 15.03. — 01.05.2015: Analysis and digitazing of the data and its
implementation in Labview in digital format.

e 01.05. — 01.11.2015: Creating complex application in Labview
for processing of different types of waves.

e 01.11.2015 - 01.03.2016: Testing and analysing of the results
collected from Labiew.

e 01.03. 30.06.2016: Discusion about dependencies and
conclusions of the results of all characteristics listed for the
waves

Co BaxHocT 04, 11.03.2013 rogmHa

| Bepaunja 01. | Osnaka: 0B.06.50 | Ctpanuua 39/65 |




A

YHUBEP3UTET ,,FOLL JENYEB* BO LWTWIM

Mnap, VicTpaxyBau:

Vime n npe3nme

AnekcaHpgpa Pucrtecka

Tutyna Maruncrep

Mosunuuja Momnag ACUCTEHT
Apnpeca KpcTte Mucumpkon 66
Ten. | dakc 078 374 070

E-nowrTa (e-mail)

aleksandra.risteska@ugd.edu.mk

KpaTka 6uorpadmja:

M-p AnekcaHgpa Puctecka pogeHa e Bo lNpunen Ha 28.12.1985r.

O6pa3oBaHue:

2009 rog. — Maructpypa Ha ®akyntetor nNo MatemMartuka u
nHdopmatnuka npu  I0BANBCKMOT  YHuBep3uteT  [llaucyj
XuneHpapckun®“, Bo MNnosgue, P.Byrapnja Ha HacokaTta lNpumeHeTa
MaTemMaTuka W Ce CTekHyBa CO TuTynata Maructep no
npuMmeHeTa maremartvka. Hacnos Ha te3ata: ,Bapunaumm n Hekou
NPUMeHM Ha BapuaLnoHOTO CMeTare".

2008 roa. - dakynteToT No mMarematuka U MHJopmMatTuka npu
MnoBauBCKMOT YHuBep3uTeT ,lMancuj XuneHgapcku®, Bo Nnosaus,
P.byrapuja Ha Hacokata MaTemaTuka

PaboTHO UCKYCTBO:

2013 - BO TeK —paboTU Kako acUCTEHT MO rpyna npeamMeTty Ha
TexHONOWKO TexHU4ykn cpakyntet n dakyntet 3a MNPUPOLHU U
TEXHUYKN HayKN Npu YHuBep3uTeT “louye Jenyes” LWTun.

2010 - 2013 —paboTn Kako nomsag acUCTeHT Mo rpyna npegmeTu
Ha TexHONOLWKO TeXHUYKN thakynteT n dakynteT 3a NPUPOSHN U
TEXHUYKN HaYyKN Npu YHuBep3uTeT “louye Jenyes” LWTun.

2009 - 2010 r. — paboTn Kako AeMOHCTpaTtop Ha TexHO/OLIKO
TeXHUYKM pakynTet n PakynTteT 3a NPUPOSHN N TEXHUYKM HayKU,
npu YuuBepsutet “l'oue Jenues” LWTnn.

HacTtaBHa fejHOCT:
-MaTtemaTtunka 1

-Martematuka 2

-Marematuka 3
-HbopmaTmka
-EnemeHTapHa matematumka 1
-EnemeHTapHa matematuka 2
-MaTtematnyko mogenvpame
-EkoOHOMCKO MaremaTnyko mogenupare
-MexaHuka

-F'padmka n gmsajH
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-ManunHdo
-OcHOBW Ha nporpamvpare
-Hymepuukn metoau

VIHTepec BO HayKaTa:

MpumeHeTa MaTeMaTuka, MaTeMaTn4ko Moaennpamwe n
CTaTUCTUKa

TpynoBu o6jaBeHV BO nNocniegHUTe nNeT roanHn Bo CTPYYHU cnvcaHuvja
KOW ce HaofaaT Ha mefyHapogHo npusHartata imcta CL (SCI - Science
citation index), co Ha3Ha4yeH MMNakKT PaKToOp 3a CeKOoj TPYA:

1. A.Puctecka, J.)KuBaHoBUMK, EAHO pApyro pgokasaTesiCTBO Ha
TeopemaTa Ha OCTpOBCKN-KaHTOPOBMY 3a CXOAUMOCT Ha MeToAa
Ha HoToH, CO6OpHWMK poknagun, ,TeHOoeHuun B pasBUTUETO Ha
nHaycTpnanHute cuctemm n TexHonornmn 2010% Bnaroesrpag,
2010;

2. 3.3nateB, A.Puctecka, B.KokanaHoB, Cnopegba Ha
edomkacHocTa Ha BewTa4vkuTe rpaHuum P3 n P4 Ha Stacey, IX CIIT
2012, butona, 2012;

3. A.Puctecka, B.'mueB, B.KokanaHos, 3.3nares, THE RESPONSE
OF A SHEAR BEAM AS 1D MEDIUM TO SEISMIC EXCITATIONS
DEPENDENT ON THE BOUNDARY CONDITIONS, 11.09.2013. XI
Balkan Conference on Operational Research , Zlatibor

4. A. Puctecka, B. TvueB, Applying the fundamental lemma of
variational calculus to the problem of the smallest surfaces in
rotation,27.06.2014. International Conference on Information
Technology and Development of Education ITRO, Zrenjanin,
Republika Srbija.

Y4ecTBO BO HayUYHOUCTPaXKyBauku NPOEKTU:

HacnoB Ha MNepwnopn drHaHCUpaH Ynora Bo
MPOEKTOT oA MPOEKTOT
(rnaBeH
ncTpaxysay

n1in ydeCHunK
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N3paboTka Ha MarMcTepcKn/4OKTOPCKM TPy — HAC/10B:
Opf, oBUE NCTpaxKyBahsa Ke Npounssese Temarta 3a AOKTOPCKM Tpya,
3ag0/mKeHMja BO Npeasior-npoekToT CO BPEMEHCKA paMKa:

Ke ro npoydyysame 0/iIroBOpPOT Ha €HOAMMEH3NOHA/IHA rPpea NPy censMmyka
nobypaa. VictpaxyBaneTo Ke buae cnpoBeAeHO CO NPUMeEHa Ha KoMMjyTepcka
cuMynauvja Ha Lupewe Ha Cceum3Muukm 6paH Ha HyMepuuku mopgen.
PaBeHkaTa Ha 6paHoOT Ke ja pellaBame CO NOMOLL Ha HYMEPUYKMOT METO/, Ha
KOHEeYHM pa3/inkM (3aMeHa Ha napuujasiHiTe U3BoAM BO MPOCTOP M BpeEME CO
HUBHWTE anpoKCUMauMy BO KOHeuHW pasnuku). Ke ja kKopuctume
AeuHuymjata Ha paBeHKaTa Ha OpaHOT npeky 6p3vHa Ha uvecTuuuTte,
penatuBHuTe gecopmaummn n HanoHute. Co MHTerpmparwe Ha 6Gp3uHata ro
fobvBame MoOMecTyBaweTO BO ToukuTe. bp3uvHUTE, nomMecTyBawara Wu
penatnsHuTe geopmaunmn Bo YecTUumnTe Ha MenymMoT Ke ce axypupaaT BO
CEKOj BPEMEHCKMN YeKop. KopucTejkn ro MeTtofoT Ha KOHEUYHWU pas/ivku, NpBo
Ke pewaBame snvHeapeH MoAen v Ke v npoydysame (PeHOMEHUTE Kou
npousnerysaaT 0Of rpaHNYHUTE YC/10BKU Ha Aupuxne, HojmaH u ycnosuTe npu
MOABWXHM TpaHnuM. 3a nHeapeH MoAeN, KOPUCTEjKM KOHTUHYMTET Ha
noMecTyBaha 1 HanoHu, aHa/IMTUYKA MOXe [a ce onpeaenn oAroBopoT, LWTo
HM AaBa 1 MOXHOCT Aa ro Ba/ivampame HalnoT HYMEPUYKA MOZen.

KpajHata uen Ha npeasiokeHOTO UCTpaxyBake e fa ce onpegenv
OAroBOPOT Ha 3rpaga Ha CeusmMuykM nobygu npu LITO Kako CcekyHAapeH
ehekT Ke ce pasrnegysa 1 epekToT 0f, CONCTBEHA TEXUHA Ha 3rpagata. 3a
Taa uen, IMHeapHUOT HyMepuykn mogen Tpeba ga ce moamndumumpa, Taka ga
KOHCTUTYTUBHNOT 3aKOH HanoH-gedopmauvja buge HenMHeapeH, a UCTo Taka
OCBEH [EHepupare Ha HarnoHW Of LUpeHwe Ha O6paHOT, HaNoHW Ke ce
reHepupaar M Of MOMEHTOT Mpeau3BMKaH Of, COMNCTBeHaTa TeXuHa Ha
nedopmmpaHaTa 3rpaga.

Mopgenot ke ro umnnemeHtupame Bo nporpamor FORTRAN u ke ja
TecTupame HerosaTa Ba/IMQHOCT.

3az0/1KeHrja BO Npeanor-npoekToT Co BpeMeHcka pamMka:

e 15.01.2015 - 15.04.2015

[MpoydyBare Ha OA4roBOPOT Ha eAHOAMMEH3NOHaHa rpeja npu cemsmmyka
nobypna. ictpaxyBaheTo Ke 6uae cnpoBefeHo Co NpMMeHa Ha KoMMjyTepcka
cMMynaumja Ha Wupewe Ha CeudMuUykm 6paH Ha HyMepuyks Mopgen.
PaBeHkaTa Ha 6paHOT Ke ja pellaBame CO MOMOLL HA HYMEPUYKNOT METO/ Ha
KOHEYHU pas/ivku (3ameHa Ha napumjasiHaTe U3BOAM BO NMPOCTOP U Bpeme co
HUBHUTE anpokcumaLn BO KOHEYHU Pas/inkm).

e 16.04.2015 - 15.08.2015

Ke ja kopuctume JedmHMUMjaTa Ha paBeHKaTa Ha 6paHoT npeky 6p3vHa Ha
yectmumte, penatuBHuTe gedopmaumm n HanoHute. Co MHTerpupame Ha
6p3vHata ro [gobumBamMe MNOMECTyBakheTO BO TO4YKuTE. bBp3uHuTe,
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nomecTyBawarta 1 penatmsHute gedopmauyun BO 4YeCcTUUUTE Ha MeguymoT
Ke ce axypupaar BO CEKOj BPEMEHCKM 4yekop. KopucTejkm ro MetodoT Ha
KOHEYHW pas3/ivkun, NPBO Ke pellaBamMe NIMHeapeH MOAeN 1 Ke rv npoyvyBame
heHOMeHUTE KoM npowusneryBaat oOf, FPaHuU4yHUTE YCI0BW Ha [upwuxne,
HojmaH 1 ycnosuTe npu NnogsvXHN rpaHuLu.

e 16.12.2015 - 30.06.2016

OnpepenyBake Ha OAroBOPOT Ha 3rpaja Ha CeusMuuky nobyam npu LWTo
Kako cekyHaapeH eekT Ke ce pasrnefyBa U eqekToT 0f, CONCTBEHA TeXMHA
Ha 3rpagata. 3a Taa UEN, J/IMHeapHUOT HyMepuuku wmogden Ke To
mMoaudumpame, Taka Aa KOHCTUTYTUBHMOT 3aKOH HanoH-Aedopmauyja buae
HeNMHeapeH, a UCTO Taka OCBEH TEHEpUpPare Ha HanoHW o[, LUMpeHe Ha
6paHOT, HanoHW Ke ce reHepupaaTr W Of MOMEHTOT Mpeau3BMKaH of
COMCTBeHaTa TexuHa Ha gedopmupaHarta 3rpaja.

e 16.12.2015 - 30.06.2016

Mopgenot ke ro umnnemeHtnpame Bo nporpamor FORTRAN u ke ja
TecTupame HerosaTa Ba/IMQHOCT.

Young Researcher:

Vime n npe3snme Aleksandra Risteska

Tutyna Magister

Mosunuunja Young Assistant

Appeca KpcTte MucumkpoB 66

Ten. / dakc

E-nowrTa (e-mail) aleksandra.risteska@ugd.edu.mk
Short CV:

M-r Aleksandra Risteska was born in Prilep, on 28.12.1985

Education:

2009 - Master degree, Faculty of Mathematics and Informatics,
University of Plovdiv, Bulgarija "Paisij Hilendarski", direction of
Applied Mathematics and obtained a master's degree in Applied
Mathematics. Title of thesis: "Variations and some apply of
variational computing".

2008 - Faculty of Mathematics and Informatics, University of
Plovdiv, Bulgarija "Paisij Hilendarski", direction oMathematics

Work experience:

2013 - on going — worked as assistant of group of subjects at
Technology-Technical Faculty and the Faculty of Natural and
Technical Sciences, University "Goce Delchev" Stip.

2010 - 2013 — worked as teaching assistant of group of subjects at
Technology-Technical Faculty and the Faculty of Natural and

Co BaxHocT 04, 11.03.2013 rogmHa

| Bepaunja 01. | Osnaka: 0B.06.50 | Ctpanuua 43/65 |




T

YHUBEP3UTET ,,FOLL JENYEB* BO LWTWIM

Technical Sciences, University "Goce Delchev" Stip.

2009 - 2010 - worked as a demonstrator of group of subjects at
Technology-Technical Faculty and the Faculty of Natural and
Technical Sciences, University "Goce Delchev" Stip.

Teaching activity:

- Mathematics 1

- Mathematics 2

- Mathematics 3
-Informatics

- Elementary Mathematics 1
- Elementary Mathematics 2
-Mathematical modeling
-Economic mathematical modeling
-Mechanics

-Graphics and Design
-Mapinfo

-The Basis of programming
-Numerical methods

Interest in science:
Applied mathematics, mathematical modeling and statistics

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor:

1. A.Risteska, J.Ziivanovik, Another proof of the theorem of Ostrowski-
Kantorovich convergence of of method of Newton, Proceedings, "Trends
in industrial systems and technology 2010", Blagoevgrad, 2010;

2. Z.Zlatev, A.Risteska, V.Kokalanov, Comparison of the effectiveness of
the artificial boundaries of P3 and P4 Stacey, IX CIIT 2012, Bitola, 2012,
3. A.Risteska, V.Gichev, V.Kokalanov, Z.Zlatev, THE RESPONSE OF A
SHEAR BEAM AS 1D MEDIUM TO SEISMIC EXCITATIONS
DEPENDENT ON THE BOUNDARY CONDITIONS, 11.09.2013. XI
Balkan Conference on Operational Research , Zlatibor.

4. Risteska, Aleksandra and Gicev, Vlado (2014) Applying the
fundamental lemma of variational calculus to the problem of the smallest
surfaces in rotation. In: linternational Conference on Information
Technology and Development of Education ITRO 2014, 27 June 2014,
Zrenjanin, Republic of Srbija

Working on Phd - title:

From this research we will provide title for Dissertation.
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Tasks to be conducted in the frame of the project proposal (timetable)

We will study the response of the one-dimensional shear beam under
seismic excitations.
The research will be conducted by computer simulation of seismic wave
propagation numerical model. The wave equation will be solved by using a
numerical method of finite differences (replacing the partial derivatives in
space and time with their approximations in finite differences). We will use
the definition of the wave equation through particle velocities, relative
deformations and stresss. By integrating the velocity we will get the
displacement in the points. Velocities, displacements and strains of the solid
particles will be updated at each time step. Using the method of finite
differences, first we will solve the linear model and we will study the
phenomena arising from the boundary conditions of Dirichlet, Neumann and
conditions with moving boundaries. For the linear model, using the continuity
of displacement and stress, we will can determine the analytical answer,
which will give us the opportunity to validate our numerical model.
The ultimate goal of the proposed research is to determine the response of
building seismic impulses using a secondary effect which will be considered
like the effect of the own weight of the building. Therefore, the linear
numerical model should be modified so that the constitutional law stress-
deformation is nonlinear, and also except generating stresses of the wave
propagation, the stress generated by the moment caused by its own weight
of deformed building.
The model will be implemented in FORTRAN program and we will test its
validity.

e 15.01.2015 -15.04.2015

Study the response of the one-dimensional shear beam under seismic
excitations.
The research will be conducted by computer simulation of seismic wave
propagation numerical model. The wave equation will be solved by using a
numerical method of finite differences (replacing the partial derivatives in
space and time with their approximations in finite differences).

e 16.04.2015 - 15.08.2015

Definition of the wave equation through particle velocities, relative
deformations and stresses. By integrating the velocity we will get the
displacement in the points. Velocities, displacements and strains of the solid
particles will be updated at each time step. Using the method of finite
differences, first we will solve the linear model and we will study the
phenomena arising from the boundary conditions of Dirichlet, Neumann and
conditions with moving boundaries.
e 16.08.2015 -15.12.2015

Determine the analytical answer for the linear model, using the continuity of
displacement and stress, which will give us the opportunity to validate our
numerical model.
The ultimate goal of the proposed research is to determine the response of
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building seismic impulses using a secondary effect which will be considered
like the effect of the own weight of the building. Therefore, the linear
numerical model should be modified so that the constitutional law stress-
deformation is nonlinear, and also except generating stresses of the wave
propagation, the stress generated by the moment caused by its own weight
of deformed building.

e 16.12.2015 - 30.06.2016

Implementation of the model in FORTRAN program and test its validity.
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Mnag, nctpaxysau:

Vime n npe3snme 3opaH 3naTteB

Tuntyna Marucrep

Mosnuwnja Momnag acUCTeHT
Appeca KpcTte MucumkpoB 66

Ten. / dakc 078 211 666

E-nowTa (e-mail) zoran.zlatev@ugd.edu.mk

KpaTka 6unorpadmja:
M-p 3opaH 3naTteB e poeH Bo LUTmn Ha 18.06.1987r.

O6pa3oBaHue:

2011 rog. — Maructpmpa Ha ®akyntetoT no VHdopmaTtvka npu
WtnncknoT YHusepsuteT ,loue Aendyes”, Bo Wtun, P.MakegnoHuja
Ha Hacokata KOMyHMKauMCKNU TEexHOMormm v npouecmpare Ha
CUrHa/IM N ce CTekHyBa co TuTynata Maructep no npuvMeHeta
nHdpopmatuka. Hacnos Ha Te3ata: ,Numerical simulation of
seismic waves propagation generated by explosions*.

Pa60OTHO UCKYCTBO:

2012 - BO TeK —paboTU Kako aCUCTEHT MO rpyna npeamMeTy Ha
dakynteTtoT 3a MHopmaTmka npu YHuBep3uteT “loue Adendyes”
LWTnn.

2009 - 2012 —paboTu Kako BOMIOHTEp/gemMocTpaTtop Mo rpyna
npegmeTn Ha dPakyntetor 3a VHdopmaTuka npu YHuBep3uTeT
“I'oye Adenyes” LUTMN.

HacTtaBHa fejHOCT:
-OcHoBM Ha TeniekomyHuKaLmn

-AurntasiHa Jlorvka
-HbopmaTmka
-OnepatueHn Cuctemm

VIHTepec BO HayKaTa:

MpumeHeTa nHpopmaTmrka, agnrnTasiHa obpadboTka Ha curHan
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Tpynosu ob6jaBeHn BO NociegHUTE MeT roguHn BO CTPYYHU CnvcaHuja
KOW ce HaofaaT Ha MmefyHapogHo npusHartata nnmcta CLUW (SCI - Science
citation index), co Ha3Ha4eH MMNakT PakTop 3a CeKoj TpyA,:

1. Zlatev, Zoran and Gicev, Vlado and Kokalanov,
Vasko and Suteva, Gabriela (2013) Comparison of the
performance of the artificial boundaries P3 and P4 Stacey
depending on interval. XVIII Naucno — strucni skup informacione
tehnologije (IT 2013) ;

2. Zlatev, Zoran and Kokalanov, Vasko and Risteska,
Aleksandra (2012) Comparison of the performance of the artificial
boundaries p3 and p4 of stacey. Yearbook of the Faculty of
Computer Science. ISSN 1857- 8691,

3. A.Puctecka, B.l'mueB, B.KokanaHoB, 3.3nateB, THE RESPONSE
OF A SHEAR BEAM AS 1D MEDIUM TO SEISMIC EXCITATIONS
DEPENDENT ON THE BOUNDARY CONDITIONS, 11.09.2013. XI
Balkan Conference on Operational Research , Zlatibor

4. Stojanovic, Igor and Zlatev, Zoran and Stanimirovic,

Predrag and Miladinovic, Marko (2013) Application of the Moore-
Penrose Inverse Matrix in Image Deblurring. In: "ETAI-2013", 26-28
Sept 2013, Ohrid, Macedonia

5. Zlatev, Zoran and Golubovski, Roman and Gicev,

Vlado (2014) Data processing of recorded motion at seven-story
hotel in Van Nuys, California during Northridge earthquake
1994. In: ITRO 2014, 27 June 2014, Zrenjanin, Serbia.

6. Zlatev, Zoran and Risteska, Aleksandra and Kokalanov,

Vasko (2012) Cnopepgba Ha ehrkacHOCTa Ha BellTaykUTe rpaHnum
P3 1 P4 Ha Stacey. In: The 9th Conference for Informatics and
Information Technology (CIIT 2012), 19-22 April 2012, Bitola,
Macedonia
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Y4ecTBO BO Hay4YHOUCTPaXKyBayky NMPOEKTU:

HacnoB Ha MNepwnopn drHaHCUpaH Ynora Bo
MPOEKTOT oA MPOEKTOT
(rnaBeH
ncTpaxysay

n1in ydeCHunK

N3paboTka Ha MarncTepcKu/AOKTOPCKM TPy — HAC/I0B:
Opf 0BMe UCTpaXyBaka Ke npounsriese TemMata 3a oKTOPCKU Tpya.
3az0/1KeHrja BO Npeanor-npoekToT Co BpeMeHcka pamMka:

Bo oBaa TOouyka e npeABUAEHO p[a Ce HanpaBuM aHan3a Ha
ceM3Muukata akTUBHOCT Ha Teputopujata Ha PM. lMnaHupaHo e pga ce
cobepaT ceondpaTHK nogarouun of oncepsaropuute Ha MNnaykosuua, BogHo-
Ckonje, bepoBo, Oxpug, TIesrennja, uTH. Bo npBara ¢asa Ha
KOHCOMMguparwe Ha curHanmte ke Ouge W3BPLIEHO HMBHO YHUJIOPMHO
AUTUTANTHO (popMaTuparbe 3a OfIeCHyBae Ha aHaiuTuukata gasa. Ke
6ugaTt u KOHCoMmMAMpaHu BO arcoslyTHO BpeMe 3a fa Ce OBO3MOXMW HUBHO
KOopenvpaHo npouecupare WTO Ke [afe BaxHW uvHdopmMauum 3a
nponaraymjarta Ha cemammykaTa akTMBHOCT Ha Lesiata Teputopuja Kom moxaT
fa 6upar 3HauyajHM 3a eBMAeHuMja 1M Manupake Ha areHyauuoHuTe
KapakTepuctukn Ha reorpadpujata. MNoHaramy, Ke 6uge cneundpmumpaHa n
n3paboteHa ansvkauunja 3a npouecupare Ha CUrHasinTe BO (PPEKBEHTEH
[OMEH, CO WTO 61 ce OBO3MOXW/IO NpeunsHa aHamsa Ha aucTpubyuujata
Ha eHepryjata no CrnekrTapoT Ha CeusMUYKuTe OArOBOPU 3a OApeneHn
pernoHun. OBune pesyntaTu ce AONOSTHATESTHO 3HaYajHN 1 3a APYIY CTPaTELLKK
acnektm n wucTpaxyeBawa. Bo aHanuTnukata asa, npeasuaeHaTa
ansvkaumja Ke ce uarpaauM BO pa3BojHata okonuHa LabVIEW  koja Hyam
cepTuduumpaHn HyMepuyku MeToAM 3a TMpouecupare Ha CurHaaure.
Npoejata e pga ce HanpaBu YyHMBeEp3a/lHA asnatka 3a npouecuparbe Ha
n3mMepeHn nomectyBara (displacement), 6p3vHu Ha nponarauymn (velocity) n
3abpayBarba (acceleration), Kako U aHa/MTUYKN KOHBEP3UWU (13BeLyBah-a)
nomery HmB.
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15.01.2015 - 30.06.2016

e 15.01. — 15.03.2015: lNMpucobuparwe Ha nogarouuTte opf cute
oncepsatopuv Ha TepuTtopujata Ha P. MakefoHuja.

e 15.03. — 01.05.2015: AHasiM3a u JgurMtaansvpale Ha
nogatouMTe 3a HMBHO UMMJeMeHTMpawe BO Labview BO efeH
anrntaniHa coopma.

e 01.05. — 01.11.2015: Kpeunpare Ha CroxeHa anavkaumja BO
Labview 3a 06paboTka Ha noseke TMNOBU Ha GpaHOBMW.

e 01.11.2015 — 01.03.2016: WMcnutyBare W aHa/m3uparwe Ha
[obueHnTe pesynrtatu Bo Labview.

e 01.03. 30.06.2016: /3BenyBawe Ha 3aBMCHOCTU W 3aK1yyoun
BO BpcKa CO fobueHuTe pe3yntatn 3a CuUTe KapakTepuCTUKu
HaBefeHu 3a bpaHoBuUTE.

Young Researcher:

Vime n npe3nme Zoran Zlatev

Tutyna Magister

Mosunuuja Young Assistant

Apnpeca KpcTte MucmkpoB 66

Ten. / dakc 078 211 666

E-nowrTa (e-mail) zoran.zlatev@ugd.edu.mk
Short CV:

Magister Zoran Zlatev is born in Stip 18.06.1987.

Education:

2011 year. — Magister on Faculty of Infromatics at University “Goce
Delchev”, Stip, R. Macedonia at department of “Communication
technologies and Processing Signals” Thesis: ,Numerical
simulation of seismic waves propagation generated by explosions*.

Work experience:

2012 — work as asistant on group of courses at Faculty of
Informatics at University “Goce Delchev”, Stip.

2009 - 2012 — work as demostrator on group of courses at Faculty
of Informatics at University “Goce Delchev”, Stip.

Courses:

-Basisc of Telecomunications
-Digital Logic

-Informatics
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-Operating Systems
Interest in Science:

Applied informatics, digital processing of signals

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor:

1. Zlatev, Zoran and Gicev, Vlado and Kokalanov,
Vasko and Suteva, Gabriela (2013) Comparison of the
performance of the artificial boundaries P3 and P4 Stacey
depending on interval. XVIII Naucno — strucni skup informacione
tehnologije (IT 2013) ;

2. Zlatev, Zoran and Kokalanov, Vasko and Risteska,
Aleksandra (2012) Comparison of the performance of the artificial
boundaries p3 and p4 of stacey. Yearbook of the Faculty of
Computer Science. ISSN 1857- 8691,

3. A.Puctecka, B.'myeB, B.KokanaHoB, 3.3nareB, THE RESPONSE
OF A SHEAR BEAM AS 1D MEDIUM TO SEISMIC EXCITATIONS
DEPENDENT ON THE BOUNDARY CONDITIONS, 11.09.2013. Xl

Balkan Conference on Operational Research , Zlatibor

4. Stojanovic, Igor and Zlatev, Zoran and Stanimirovic,

Predrag and Miladinovic, Marko (2013) Application of the Moore-
Penrose Inverse Matrix in Image Deblurring. In: "ETAI-2013", 26-28

Sept 2013, Ohrid, Macedonia

5. Zlatev, Zoran and Golubovski, Roman and Gicev,

Vlado (2014) Data processing of recorded motion at seven-story

hotel in Van Nuys, California during Northridge earthquake

1994. In: ITRO 2014, 27 June 2014, Zrenjanin, Serbia.

7. Zlatev, Zoran and Risteska, Aleksandra and Kokalanov,

Vasko (2012) Cnopegba Ha edimkacHOCTa Ha BeluTavykuTe rpaHnumn P3

n P4 Ha Stacey. In: The 9th Conference for Informatics and Information

Technology (CIIT 2012), 19-22 April 2012, Bitola, Macedonia

8.
Y4yecTBO BO Hay4YHOUCTPaXKyBaykn NPOEKTU:
HacnoB Ha Mepuop PrHaHCUpaH Ynora Bo
MPOeKToT oA, MpOeKToT
(rnaBeH
NCTpaxKyBay
WU YHECHUK
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Working on Phd - title:
From this research we will provide title for Dissertation
Tasks to be conducted in the frame of the project proposal (timetable)

In this task will be analysed multiple characteristics of mass data colected at
several seismic opservatories that are located in R. Macedonia. Energies will
be investigated, their frequencies and energy that they have and spread in
case of the particular area in wich they are registered. The processing of the
data will be made via ingeneering tool Labview, in wich will be produced
application for further research of many types of waves. The way of building
the application is over conecting large number of function blocks with the
object — oriented language logic. The data will be colected from opservatories
in Plachkovica, Berovo, Skopje, Ohrid, Gevgelija, etc. On other hand will be
monitored all the excitation in manner of universal time, with aim to be known
the velocity of these waves and their way of spreading among the whole area
of investigating. Over Parsel theorem also will be known what kind of
energies have arrived at opservatories, so later with those energies will be
determinated attenuations.

15.01.2015 - 30.06.2016

e 15.01. - 15.03.2015: Collecting data of opservatories on teritory
of R. Macedonia.

e 15.03. - 01.05.2015: Analysis and digitazing of the data and its
implementation in Labview in digital format.

e 01.05. — 01.11.2015: Creating complex application in Labview
for processing of different types of waves.

e 01.11.2015 — 01.03.2016: Testing and analysing of the results
collected from Labiew.

e 01.03. 30.06.2016: Discusion about dependencies and
conclusions of the results of all characteristics listed for the
waves.
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VcTpaxyBau:

Vime un Npe3nme Backo KokanaHOB
Tuntyna Marucrep

Mosnuwnja ACUCTEHT

Appeca KpcTte Mucmpkon 66

Tel./Fax.

e-mail vasko.kokalanov@ugd.edu.mk

KpaTka 6unorpadmja:

M-p Backo KokanaHoB pogeH e Bo Ckorje Ha 29.03.1982r.

O6pa3oBaHue:

2008 rog. — Maructpupa Ha [pagexHuot dakyntet npu ,Pyp-
YHuBep3utetotr" BO boxym, P.f'epmaHnja Ha HacokaTa [MpecmeTKOBHO
WHXEHepCTBO U Ce CTeKkHyBa CO TuTynarta Marncrep no npecmMeTkoBHO
NHXeHepcTBo. HacnoB Ha Te3arta: ,Numerical simulation of Absorbing
boundary conditions*.

2006 rog. - Aunniomupa Ha MpagexHnoT dhakynTeToT, Npu YHMBEP3UTETOT
~Kupun n Metoauj“, Bo Ckonje, Ha KOHCTPYKTMBHaTa HacokaTa.

Pa60OTHO UCKYCTBO:

2010 - BO TeKk — paboTm Kako acuCTeHT no rpyna npegMeTn Ha
®akynTeToT 3a MHpopMaTrKa, ONOSTHATENIHO aHraxunpaH Ha ®akynTteToT
3a NpUPOOHN WM TeXHWYKM Haykm (Hacoka PypapctBo u [eonoruja),
dakynTetoT 3a My3uMuyka YMETHOCT, [lpaBHMOT pakynTteT, npu
YHuseps3uteTt “loue Adenyes” WTumN.

2007 - 2010 r. — paboTuK Kako nomsiag acuUCTEHT Mo rpyna npegMeTu Ha
dakynTeToT 3a MHpopmaTurka, Npu YHmusep3utet “Ioue Aenyes” LTumn.

HacTtaBHa fejHOCT:

- OCcHOBM Ha nporpamMmupare

- Hymepunykn metoam

- BusyenHo nporpamunpamne

- 'padpmnka n Bn3yenusaunja

- MpakTnKym Ha cCMeTaukn asiaTkm BO MHXEHEPCTBO
- Marepujanu BO pysapcTeo

- HhopmaTurka

MHTepec BO HaykaTa:

MNpumMeHeTa MaTemMaTuka, HyMepuyko MoAenupawe, cTaTutka u
[AMHaMIKA, 3eMjOTPECHO UHXEHEPCTBO
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Y4ecTBO BO HayYHOUCTPaXKyBaukn NPOEKTU:

HacnoB Ha Mepuop PrHaHCUpaH Ynora Bo
MPOEKTOoT oA MPOEeKTOoT
(rnaBeH
ncTpaxysay
NN YYECHUK
KoonepaTtnBHO 01.07.2008 MakeJOHCKOTO | UCTpaxKyBay
NCTpaxyBaH-e Ha - MwWHUCTEpPCTBO | 04,
MaTeMaTUUKN 30.06.2010 3a Hayka un MaKegoHCKa
Mozen Ha KnHeckoTo cTpaHa
ABOOMMEH3V0oHa/Ha MWHNCTEPCTBO
nHTepakymja Nousa- 3a
Tno co BneseH P-SV Hayka u
paMHUHCKN 6paH TexHonorunja

3az0/1KeHrja BO Npeanor-npoekToT Co BpeMeHcKa pamka:

Co aKTMBHOCTUTE BO OBaa Touka NpeaBuaeHo e a ce Kpenpa Hymepudkm mogen
npeky Koj ke ce cMmynupa nponarayuja Ha 6paH of, IMHUCKK U3Bop. HymepuuknoT
mogen Tpeba fa 6uae napaMeTapcky Mofen Kafe co eqHOoCTaBHa NpoMeHa Ha
napamMeTpuTe Ke ce BNnjae Ha reoMeTpujata Ha 06jeKToT 1 TEMESIOT, Ke MOXe Aa ce
MoAMdonKyBaaT MmaTepujasiHuTe KapakTepuUCTUKN Ha TI0TO, TEMENOT U 06jeKToT,
Kako 1 CO NpOMeHa Ha BpeAHOCTMTE Ha napameTpuTe NoBp3aHu Co U3BOPOT Aa ce
MeHyBa TUNOT Ha 6paHOT. EAEH BaKOB HYMepUYKM MOAEN faBa MOXHOCT 3a LUMPOK
CnekTap Ha UcnuTyBaka Ha OHeCyBaHheTO Ha TEMEesIOT U 06jeKTOT 1 e fobpa
OCHOBa Ha Koja MOXe fa ce rpaay HymepuykM Mofen 3a HeimeHeapHa aHanm3a
nNn 3a aHann3a BO CfoeBuTa noysa. 3a a 6uae NnpMMeH/IMB 0BOj MOZEST BO
noHaTaMO4YHM UCNNTYBaka HajHanpen Toj Mopa Aa ce kannbpupa. 3a
Bepudunkauuja Ha pesynrartme odueHn og HyMepuyknoT Moae Ke buge kpevpaHo
aHa/IMTUYKO peLleHue.

1. 15.01.2015 po 15.04.2015: Pa3suBame Ha napameTapckn 2D nnHeapeH HyMepu4iku
MOZeN 3a BO pamMHUHaTa ABWKene 1 Herosarta uMmnaemMeHTauumja o Java eclipse
nporpama. TecTMpawe Ha nporpamara.

2. 20.04.2015 po 20.07.2015: KoHcTpympare Ha aHa/IMTUYKO pelleHne Ha npobnemor
Ha MHTepakuuja T10-Temen-06jekT. PeleHneTo ke 6uae npeTcraBeHo npeky
noTeHuMnjasiv pa3BrMeHn co NnomoLl Ha becenosute n XeHkennoBuTe OyHKLUN.

3. 25.07.2015 po 25.10.2015: Bepudhukaumja Ha pesyntartute 4o6ueHu og,
HYMEPUYKMOT MOZE/1 CO NMOMOLL Ha pe3y/iTaTuTe Of aHa/IMTUYKOTO peLleHue.

4. 30.10.2015 po 31.01.2016: Mogumdomkauuja Ha napaMmeTpuTe Ha HYMEPUUKNOT
MOoZEs U TeCTUpare Ha OAHeCcyBaweTO Ha TeMesIoT Npy Ny/ICUpaYkmn nodyau.

Young Researcher:

| Ime 1 npesnme | Vasko Kokalanov |
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Tutyna Magister

Mosnuwnja Teaching Assistant

Appeca Jane Sandanski Nr 84-3/20

Ten. / dakc 070 694 070

E-nowrTa (e-mail) vasko.kokalanov@ugd.edu.mk
Short CV:

M-r Vasko Kokalanov was born in Skopje, on 29.03.1982

Education:

2008 - Master degree in Computational Engineering, Faculty of Civil
Engineering, Ruhr-Universitaet Bochum, Germany, department of
Computational engineering. Title of thesis: "Numerical simulation of
Absorbing boundaries”.

2006 — Graduated at Faculty of Civil Engineering, University “St. Cyril and
Methodius”, Skopje, department of Concrete and Timber structures.

Work experience:
2010 - on going — working as teaching assistant of group of classes at
Faculty of Computer Science, University "Goce Delchev" Stip.

2007 - 2010 — worked as younger teaching assistant of group of classes
at Faculty of Computer Science, University "Goce Delchev" Stip

Teaching activity:

- The Basis of programming

- Numerical methods

- Visual programming

- Graphics and visualization

- Computational tools in engineering
- Construction materials in mining

- Informatics

Interest in science:
Applied mathematics, numerical modeling, statics and dynamics,
earthquake engineering

List of scientific papers presented at international and national
conferences and published in the Proceedings:

1.V. Kokalanov, V. Sesov, ,Numerical Simulations of Absorbing Boundary
Conditions”, International Congress on Mathematics -MICOM 2009
(accepted for publication)

2.B. KokanaHos,B. 'myeB,,EHepreTckn npuctan Bo aHa/in3 Ha edpekTMBHO
cTa Ha napakcujaiHuTe rpaHium npeTcrtaBeHu og R.Stacey”,

Co BaxHocT 04, 11.03.2013 rogmHa

| Bepaunja 01. | Osnaka: 0B.06.50 | Ctpannua 55/65 |




7T Mg

YHUBEP3UTET ,,FOLL JENYEB* BO LWTWIM

[l cumno3nym Ha [pylTBO 3a reotexHuka Ha MakefoHuja (npudpaTeHo 3a
ny6avkaumja)

3. Z.Zlatev, A.Risteska, V.Kokalanov, Comparison of the effectiveness of
the artificial boundaries of P3 and P4 Stacey, IX CIIT 2012, Bitola, 2012,
4. A.Risteska, V.Gichev, V.Kokalanov, Z.Zlatev,THE RESPONSE OF A
SHEAR BEAM AS 1D MEDIUM TO SEISMIC EXCITATIONS DEPENDENT ON
THE BOUNDARY CONDITIONS, 11.09.2013. XI Balkan Conference on
Operational Research , Zlatibor.

Participation in research projects

Project title Period Financed by Role in the
project (Pl or
participant)

Cooperative 01 Jul. 2008 - 30 Macedonian Y oung researcher
research of Jun. 2010 department for from macedonian
mathematica Science and side
model of two — Chinese
dimensional depgrtment for
interaction of soil '|S-Celcef?r(]:;(?33
— foundation with
incoming P-SV
plane wave

Tasks to be conducted in the frame of the project proposal (timetable):

With the activitieves from this point of the project it is planed to be built numerical
model in order to simulate wave propagation from line source. The numerical model
has to be parametric such that simple change of the parameters value can modify
the feometry of the foundation and the building, can also change the material
characteristics of the soil, foundation and the building and change of the sourse
paramateres can change the type of the wave as well. This kind of numerical model
can be used for wide range of examination and is good base for upgrading towards
nonlinear model or multilayered model. Like all numerical models also this one must
be verificated in order to be used for further investigation. For the calibration of the
results one must create analytical solution, which is also part of this point of the
project.

1. 15.01.2015 go 15.04.2015: Constructing parametric 2D linear numerical modelfor in
plane displacements and its implementation in Java eclipse. Testing the program.

2. 20.04.2015 po 20.07.2015: Building analytical solution of the problem of soil-
foundation-structure interaction due to harmonic wave. The analytical solution will
be illustrated by use of displacement potential expanded in terms of Bessel and
Hankel functions.
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YHUBEP3WTET ,FOUE AEAYEB* BO LWTWTI

3. 25.07.2015 po 25.10.2015: Result verification of the numerical model by
comparison with the result from the analytical solution.

4. 30.10.2015 go 31.01.2016: Modification of the parameters and testing the
numerical soil-foundation-structure interaction due to impulsive waves.
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YHUBEP3WTET ,FOUE AEAYEB* BO WTWT
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YHUBEP3WTET ,FOUE AEAYEB* BO WTWT

Junior researcher (use separate sheets for each participant)

Name Surname
Title

Position
Address
Tel./Fax.

E-mail

Short CV:

Scientific papers published in the last 5 years in SCI - Science citation
index, indicating the impact factor
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YHUBEP3WTET ,FOUE AEAYEB* BO LWTWTI

Participation in research projects

Project title

Period

Financed by

Role in the
project (Pl or
participant)

Title of the MSci or PhD theses

Tasks to be conducted in the frame of the project proposal (timetable)
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YHUBEP3UTET ,FOLIE AE/TYEB* BO LUTWUM
NcTpaxyBauka MHOpacTPyKTypa

NcTpaxyBaukn kanaymtetn/onpemMa
[anete petaneH onuc Ha uMHQpacTpykTypara u onpemara kKoja Ke 6uge Ha
pacnonararwe Ha UCTpaxyBaumTe BO MHCTUTYLMUTE KON y4ecTBYBaaT BO NPOEKTOT
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YHWBEP3WTET ,FOLIE AENYEB* BO LUTUM
Research infrastructure

Facilities available in the Researchers Team’s laboratory (if applicable)
Provide a detailed list of the infrastructure and equipment available and necessary
for the proposed research
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PUHAHCUCKW MaH:

wTumn

Tpowouwn (Bo MK/)

Bp. Bua Ha TpoLwoK lNpBa rognHa | BTopa BKynHo
rogvHa
420 [MaTHM 1 AHEBHM TpOLUOLUM 80 000 100 000 180 000
421 TpoLoun 3a rpeeme, 20 000 10 000 30 000
TeSIEKOMYHUKaLUMCKN TpoLloLN,
TPaHCMopT U C/.
423 Mana nabopaTtopucka onpema, | 20 000 20 000 40 000
NOTPOLUEH MaTepwjan, apyru
MaTtepujasn
424 MonpaBku n cepsucHM ycnyrmn | 20 000 20 000 40 000
425 JOoroBopHu ycnyru 60 000 50 000 110 000
BKYIMHW TPOLLIOUMN 200 000 200 000 400 000
Financial Plan
Expenditures (in MKD)
No. Purpose First year Second year | Overall
420 Travel and daily allowances 80 000 100 000 180 000
421 Expenditures for Heating, 20 000 10 000 30 000
communication, transport
423 Small laboratory inventory, 20 000 20 000 40 000
chemicals, other materials.
424 Repairment of instruments and | 20 000 20 000 40 000
servicing
425 Services by contract 60 000 50 000 110 000
TOTAL COSTS 200 000 200 000 200 000 4
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YHVUBEP3UTET ,,rou, AENMYEB* BO WTWM
AHekc 1
HacnioB Ha NPOEKTOT:

MpoekT 6p.:

CornacHoCT Ha UCTpaxyBaunTe N UHCTUTYLUUTE BKTyHYEHU BO MPOEKTOT (04
CUTe UCTPpaxyBayun BK/ly4eHU BO NPOEKTOT - No notpebda Aa ce 3rosiemmn 6pojoT Ha
COOBETHUTE NOJINHA):

(naBeH
NCTpaxyBau:
(vme, noTnuc n

hartym)

VcTpaxyBau:
(vme, noTnuc n
hartym)

VcTpaxyBau:
(vme, noTnuc n

Aatym)

VcTpaxyBau:
(vme, noTnuc n
hartym)

VcTpaxyBau:
(vme, noTnuc n

Aatym)

VcTpaxyBau:
(ume, noTnuc n
hartym)

Mnag ctpaxysau:
(vme, noTnuc n

Aatym)

Mnag ctpaxysau:
(vme, noTnuc n

Aatym)

PakoBunguten Ha Vime n npe3nme, 3BaH-E€:
MHCTUTYyLM]jaTa Ha VHCTUTYUMja:

rnaBHUOT

McTpaxyBsay MoTnuc n neyar
PakoBunguten Ha Vime n npe3nme, 3BaH-e€:
MHCTUTYyLM]jaTa Ha VHCTUTYUMja:
ocTaHaTtuTe

MCTpaxKyBaum MoTnuc n neyar
PakoBunguten Ha Vime n npe3nme, 3BaH-e€:
MHCTUTYyLM]jaTa Ha VHCTUTYUMja:
ocTaHatuTe

MCTpaxyBaum MoTnuc n neyar
PakoBuauten Ha Vime n npesnme, 3BaH-€:
MHCTUTYUM]jaTa Ha VHCTUTYUMja:
ocTaHaTtuTe

MCTpaxyBaum MoTnuc n neyar
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YHVUBEP3UTET ,FOUE AENYEB* BO LWITUMN
AHeKc 2

N 3jaBa

Jac , KaKO rnaBeH UcCTpaxysad, nog
MOpasiHa M MaTepujasiHa OAroBOPHOCT Wu3jaByBaM feka MpPeasiokeHNoT
Hay4eH NPOoeKT He ce hHaHcupa oA, ApYyru N3BOpK Ha hMHaAHCHpPaHbE.

datym MNoTnuc
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