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EUROCODES - Gate to Europe

EBPOKO/IOBH — Ilopma kou Eepona

The Eurocodes are a set of European standards which provide common rules for the design of
construction works, to check their strength and stability against permanent and live extreme loads
such as fire and earthquakes. In line with the EU’s strategy for smart, sustainable and inclusive
growth (EU2020), standardization plays an important part in supporting the industrial policy for
the globalization era. The improvement of the competition in EU markets through the adoption of
the Eurocodes is recognized in the "Strategy for the sustainable competitiveness of the construction
sector and its enterprises” — COM (2012)433, and they are distinguished as a tool for accelerating
the process of convergence of different national and regional regulatory approaches.

Eurocodes are one of the most advanced suite of structural codes in the world. They embody the
collective experience and knowledge of whole of Europe. They are born out of an ambitious
programme initiated by the European Union. With a wealth of code writing experience in Europe,
it was possible to approach the task in a rational and logical manner. Eurocodes reflects the results
of research in material technology and structural behavior in the last fifty years and they
incorporate all modern trends in structural design.

The Eurocodes serve as reference documents for the following purposes:

e as a means to prove compliance of building and civil engineering works with the basic
requirements of the Construction Products Regulation 305/2011, particularly Basic
Requirement 1 "Mechanical resistance and stability" and Basic Requirement 2 "Safety in case
of fire";

e as a basis for specifying contracts for construction works and related engineering services;

e as a framework for drawing up harmonised technical specifications for construction products
(ENs and ETAS).

According to CPR 305/2011, the structure and structural members should be designed, executed

and maintained in such a way that they meet the following:

e Serviceability requirement — the structure during its intended life, with appropriate degrees of
reliability and in an economic way, will remain fit for the use for which it is required.

e Safety requirement — the structure will sustain all actions and influences likely to occur during
execution and use.

e Fire requirement — the structural resistance shall be adequate for the required period of time.

e Robustness requirement — the structure will not be damaged by events such as explosion,
impact or consequences of human errors, to an extent disproportionate to the original cause.

The Eurocodes are applicable for structural design of buildings and other civil engineering works
including: geotechnical aspects; structural fire design; situations including earthquakes, execution
and temporary structures. For the design of special construction works (e.g. nuclear installations,
dams, etc) other provisions than those in the Eurocodes might be necessary.

The Eurocodes cover:

e basis of structural design (EN 1990);

e actions on structures (EN 1991);

¢ the design of concrete structures (EN 1992),

o the design of steel structures (EN 1993),

e the design of composite steel and concrete structures (EN1994),
o the design of timber structures (EN 1995),



e the design of masonry structures (EN 1996) and

o the design of aluminium structures (EN 1999) structures;

e together with geotechnical design (EN 1997);

e and the design, assessment and retrofitting of structures for earthquake resistance (EN 1998).

With the publication of all the 58 Eurocodes Parts in 2007, the implementation of the Eurocodes
is extending to all European countries and there are firm steps toward their adoption
internationally. The Commission Recommendation of 11 December 2003 stresses the importance
of training in the use of the Eurocodes, especially in engineering schools and as part of continuous
professional development courses for engineers and technicians, which should be promoted both
at national and international level. It is recommended to undertake research to facilitate the

integration into the Eurocodes of the latest developments in scientific and technological
knowledge.

In light of these Recommendation, the 19. Symposium of MASE id dedicated to Implementation
of Eurocodes as national standards for design and construction of structures in North Macedonia.

Prof. Meri Cvetkovska Ipogh. Mepu I{eemxoscka

[ e b ) Yfpcuin e

President of MASE Ilpemceoamen na JI'KM
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1. Grozde ALEKSOVSKI, Faculty of Civil Engineering,
University "Ss. Cyril and Methodius", Skopje, North Macedonia

I'pozoe AJIEKCOBCKH, I'paodesicen chaxyrmem,
Yuuesepzumem ,, Ce. Kupun u Memoouj”, Cxonje, Cesepna Maxedonuja
2. Sande ATANASOVSKI, Faculty of Civil Engineering,
University "Ss. Cyril and Methodius", Skopje, North Macedonia
Canoe ATAHACOBCKH, I paoesicen ghaxyimem,
Yuueepszumem ,, Ce. Kupun u Memoouj”, Cxonje, Cesepna Makeoonuja
3. Dubravka BJEGOVIC, Faculty of Civil Engineering,
University of Zagreb, Croatia
Jlyopaska BJETOBHK, I'padescen gpaxyimem,
Yuusepsumem 6o 3acpe6, Xpeamcka
4. Golubka N. CVETANOVSKA, Institute of Earthquake Engineering and Engineering
Seismology-1ZIIS, University "'Ss. Cyril and Methodius™, Skopje, North Macedonia
T'onyoxka H. IBETAHOBCKA, Hncmumym 3a 3eMjompecHo UHICEHEPCMBO U UHHCEHEPCKA
ceusmonoeuja-M3UNUC, Yuusepsumem ,, Ce. Kupun u Memoouj”, Cxonje, Cegepna Makedonuja
5. Petar CVETANOVSKI, Faculty of Civil Engineering,
University "Ss. Cyril and Methodius", Skopje, North Macedonia
Ilemap [IBETAHOBCKH, [ paoesicen axyrmem,
Yuueepsumem ,, Ce. Kupun u Memoowj”, Cxonje, Cesepra Makeoonuja
6. Liljana DENKOVSKA, Faculty of Civil Engineering,
University "Ss. Cyril and Methodius", Skopje, North Macedonia
Junjana IEHKOBCKA, I padesicen ¢haxynmem,
Yuusepzumem ,, Ce. Kupun u Memoouj”, Cronje, Cesepna Maxeoonuja
7. lgor DJOLEV, Faculty of Technical Sciences,
University of Novi Sad, Novi Sad, Serbia
Hzop [lones, Daxynmem 3a mexHuuKu HAyKU,
Yuusepzumem 6o Hosu Cao, Cpbuja
8. Michael FABER, Department of Civil Engineering, Aalborg University, Denmark
Majxkn ®ABEP, Oooden 3a epadesichuwimeso, Yuusepsumem 6o Aanbope, Jlancka

9. Vladimir GOCEVSKI, Hydro-Quebec Equipment, Montreal, PQ, Canada
Bnaoumup I'OIIEBCKH, Xuopo-Keebex, Monmpean, Kanaoa
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Rade HAJDIN, Infrastructure Management Consultants GmbH, Zurich, Switzerland,
Faculty of Civil Engineering, University of Belgrade, Serbia

Paoe XAJ/ITHH, Hngpacmpykmypa Menayumenm Koncarnmune GmbH, Lupux, [lsajyapuja,
I'paoesicen chaxynmem, Ynusepsumem 6o benepao, Cpouja

Rudiger HOFFER, Ruhr-University, Bochum, Germany

Pyouzcep XODEP, Pyp Yuusepzumem 6o boxym, ' epmanuja

Elena DUMOVA JOVANOSKA, Faculty of Civil Engineering,
University "Ss. Cyril and Methodius", Skopje, North Macedonia

Enena /[ YMOBA JOBAHOCKA, I padesicen paxynmem,
Yuueepzumem ,, Ce. Kupun u Memoowj”’, Cxonje, Ceseprna Makedonuja
Mirjana LABAN, Faculty of Technical Sciences,

University of Novi Sad, Novi Sad, Serbia

Mupjana JIABAH, ©axynimem 3a mexHuuku HAyKu,

Yuueepzumem 6o Hosu Cao, Cpbuja

Djordje LADJINOVIC, Faculty of Technical Sciences,

University Novi Sad, Novi Sad, Serbia

T'opre JAI'HHOBHK, ®axynmem 3a mexuuyku HayKu,

Yuueepzumem 6o Hosu Cao, Cpouja

Ljupco LAZAROV, Faculty of Civil Engineering,
University "Ss. Cyril and Methodius", Skopje, North Macedonia
Jbynuo JIA3APOB, I paoesicen ghaxynmem,

Yuueepzumem ,, Ce. Kupun u Memoowj”’, Cxonje, Cegeprna Makeoonuja

Dusko LUCIC, Faculty of Civil Engineering,

University of Montenegro, Podgorica, Montenegro

Jywiko JIYIHK, Ipadexcen axyimemn,

Yuusepsumem 6o Lpua I'opa, Iloocopuya, Lpna I'opa

Mirjana MALESEV, Faculty of Technical Sciences, University Novi Sad, Novi Sad, Serbia
Mupjana MAJIEHIEB, @axynmem 3a mexuuuxu Hayku, University of Novi Sad, Serbia

Peter MARK, Ruhr-University, Bochum, Germany
Iumep MAPK, Pyp Yuueepzumem 6o boxym, I'epmanuja

Viktor MARKELJ, PONTING d.o.0., Maribor, Slovenia
Buxmop MAPKEJb, [IOHTHUHI 0.0.0., Mapubop, Cnosenuja

Zlatko MARKOVIC, Faculty of Civil Engineering, University of Belgrade, Serbia
3namxo MAPKOBHK, I'padexcen (paxynmem, Yuusepsumem 6o Benzpad, Cpbuja
Goran MARKOVSKI, Faculty of Civil Engineering,

University "Ss. Cyril and Methodius", Skopje, North Macedonia

TI'opan MAPKOBCKMU, [ padesicen paxynmem,

Yuusepsumem ,, Ce. Kupun u Memoouj”, Cxonje, Cegepna Maxedonuja

Miroslav NASTEV, Natural Resources Canada — Geological Survey of Canada,
Quebec City, Canada

Mupocnae HACTEB, Hayunannu pecypcu na Kanaoa - Llenmap 3a 2eonowxu
ucmpaxcysaroa Ha Kanaoa, Keedex, Kanaoa
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Tihomir NIKOLOVSKI, Faculty of Civil Engineering,
University "Ss. Cyril and Methodius", Skopje, North Macedonia

Tuxomup HUKOJIOBCKH, I paodedcen ghaxynmem,

Yuusepsumem ,, Ce. Kupun u Memoouj”, Cxonje, Cegepna Maxedonuja

Svetlana PETKOVSKA ONCEVSKA, Faculty of Civil Engineering,

University "Ss. Cyril and Methodius", Skopje, North Macedonia

Ceemnana IETKOBCKA OHYEBCKA, [ paodesicen paxynmem,

Yuusepzumem ,, Ce. Kupun u Memoouj”, Cxonje, Cesepna Maxedonuja

Doncho PARTOV, University of Structural Engineering and Architecture,

VSU “L. Karavelov”, Sofia, Bulgaria

Monuo IIAPTOB, Yuusep3umem 3a 2padedcHUmeo u apxumexmypa,

BCY “Jbyben Kapasenos*, Coguja, byeapuja

Ivana BANJAD PECUR, Faculty of Civil Engineering, University of Zagreb, Croatia
Heana BAIBA/] ITEYYP, I padesxcen ghaxynmem, Ynusepzumem 6o 3acpeb, Xpsamcka
Predrag POPOVIC, Vice President & Senior Principal,

Wiss Janney, Elstner Associates, Chicago, USA

Ipeopaz ITOITOBHK, Iomnpemcedamen u Jupexmop,

Encmuep copabomuuyu, Yuxazo, CA

Vlastimir RADONJANIN, Faculty of Technical Sciences,

Yuueepzumem 6o Hosu Cao, Cpbuja

Bnacmomup PA/JOIbAHHH, ©axynmem 3a mexHuuKu HayKu,

Yuueepzumem 6o Hosu Cao, Cpbuja

Bosko STEVANOVIC, Faculty of Civil Engineering,

University of Belgrade, Serbia

bowro CTEBAHOBHK , padescen gpaxynmem,

Yuueepzumem 6o benepao, Cpouja

Veronika SHENDOVA, Institute of Earthquake Engineering and Engineering Seismology-
IZIIS, University "'Ss. Cyril and Methodius", Skopje, North Macedonia

Beponuka IHEH/[OBA, Hncmumym 3a 3eMjompecHo UHHCEHEPCMB0 U UHHCEHEPCKA
ceusmonoeuja-M3UUC, Yuusepzumem ,, Ce. Kupun u Memoouj”, Cronje, Cesepna Maxedonuja
Vlatko SHESHQV, Institute of Earthquake Engineering and Engineering Seismology-1ZIIS,
University "Ss. Cyril and Methodius", Skopje, North Macedonia

Bnamxo LHEIIOB, Hncmumym 3a 3eMjompecto UHHCEHEPCMBO U UHHCEHEPCKA CeusMOoNo2Uuja-
H3UUC, Ynusepzumem ,, Ce. Kupun u Memoouj”, Cronje, Cesepra Maxedonuja

Prof. Mladen ULICEVIC, Faculty of Civil Engineering,

University of Montenegro, Podgorica, Montenegro

Hpogp. Mnaoen YIIHYEBHK, I padescen (paxynmem,

Yuueepzumem 6o Llpna I'opa, Tlooeopuya, Llpna I'opa

Ales ZNIDARIC, Slovenian National Building and Civil Engineering Institute,

Ljubljana, Slovenia

Anew SHUJJAPHK, Hncmumym 3a spadesxcrnuwmeso na Crosenuja,
Jbybwana, Cnosenuja
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HONORARY MEMBERS OF MASE
IHHOYECHH YJIEHOBH HA JI'KM

Starting from the estimation of the contribution of outstanding individuals - structural engineers
from abroad, to accomplishment of MASE programme and Statutes targets, instigation and
promotion of international cooperation, exchange and transfer of knowledge and technical -
technological information and, in general, to past development of Macedonian Association of
Structural Engineers, General Assembly of MASE assigns the title Honorary Member of MASE.

Tpenyeajku 00 oyenkama 3a NPUOOHECOM HA UCMAKHAMU NOEOUHYU - SPAOENHCHU KOHCMPYKIMOPU
00 CMpPAHCmeo, 80 OCMBAPY8ArLEmMo HA npoepamckume u cmamymaptume yeau Ha JIKM, 3a
NOMMUKHYBAILEMO U  34jAKHY8AILEMO HA MeIYHApOOHAma copabomka U pasmeHama Uu
mpancgepom Ha 3HACHAMA U  MEXHUYKO-MEXHOIOUKUME UHGOpMayuu U 2eHepaiHo, 3d
oocezauiHuom pazeoj Ha Jpywimeomo Ha epadedxcnume KOHCcmpykmopu Ha Makedonuja,
Coobpanuemo na /[’ KM 0ooenysa nazus Ilouecen unen na J[IIKM.

The title Honorary Member of MASE is assigned to foreign individuals only.
Haszusom Iouecen unen na J{II'’KM ce dodenysa camo Ha CmMpancku OpiHcasjaHu.

The Honorary Members of MASE are:
Iouecnu unenoeu na /IINKM ce:

1. PProf. Milorad IVKOVIC], Faculty of Civil Engineering,
University of Belgrade, Yugoslavia

Wpoqb. Munopao HBKOBI/IR'L I'paoescen chaxynmem,

Yuueepzumem 6o benepao, Jyeocrasuja
2. Prof. lvan JAKIMOQV, Faculty of Civil Engineering,

University of Architecture, Civil Engineering and Geodesy, Sofia, Bulgaria

Ilpogh. Hean JAKHUMOB, I paodedicer ghaxyimem,

Yuusepsumem 3a apxumexmypa, epadedxcHuuumeo u 2eooesuja, Coghuja, byeapuja
3. |Prof. Todor KARAMANSKI|, Faculty of Civil Engineering,

University of Architecture, Civil Engineering and Geodesy, Sofia, Bulgaria

alo¢). Tooop MPAMAHCKM, I'paoescen chaxynmem,

Vuusepsumem 3a apxumexmypa, epadexcruwimao u 2eooezuja, Coguja, byeapuja
4. |Prof. Zivota PERISIC|, Faculty of Civil Engineering,

University of Belgrade, Srbia

alo¢). Kueoma HEPHIIIHI("L I paoesicen ghaxyimem,

Vuusepszumem 6o benepao, Cpouja
5. Prof. Radomir FOLIC, Institute for Indistrial Building,

Faculty of Technical Sciences, University of Novi Sad, Srbia

Ipogp. Padomup ®@OJIHK, Hncmumym 3a undycmpucka 2padba,
Daxynmem 3a mexHuuku Hayku Ha Ynusepsumemom 6o Hosu Cao, Cpouja




Prof. Roy T. SEVERN|, Eartquake Engineering Research Center,
Department of Civil Engineering, University of Bristol, Great Britain

Wp0¢. Poj T. CEBEPHL Llenmap 3a ucmpasicysaroa 60 3eMjompecHomo UHHCEHEPCMEO,
I'paoescen chaxynmem na Ynusepsumemom 6o bpucmon, Benuxa bpumanuja

Prof. Mirko ACIC], Faculty of Civil Engineering,
University of Belgrade, Srbia

Wp0¢. Mupko AK"HK’L I'paoesicen ghaxynmem,
Vuusepsumem o benepao, Cpouja

Stojan DINIC| Secretary General of YuASE, former general manager of “Mostogradnja”,
Belgrade, Srbia

’Cmojan JIHHHK, dunn.2pad.unoic.
benepao, Cpouja

Prof. Vladimir GOCEVSKI, Hydro-Quebec, Montreal - Quebec, Canada,

Concordia University, Montreal, Ecole Polutechnique, University

of Montreal; and McMaster University, Hamilton, Ontario, Canada

Ilpog. Bnaoumup I'OLHEBCKH, Xuopo-Keebex, Monmpean - Keebex, Kanaoa,
Yuusepsumem Kounxopouja éo Moumpean, Ilonumexnuuxa wixona va Ynueep3umemom 60
Moumpean u Ynusepsumemom Mex Macmep 6o Xamunmon, Oumapuo, Kanaoa

, [lopanewen eenepanen oupexmop na Mocmoepaorea -

10.

11.

12.

13.

14.

15.

16.

17.

Prof. Vukasin ACANSKI|, Hich School for Technical Sciences,
University of Maribor, Slovenia

Wpozj). Bykawiun A ‘IAHCKI/I‘, Bucoka mexnuuxa wikona,
Yuusepsumem 6o Mapubop, Cnogenuja

Prof. Mladen ULICEVIC, Faculty of Civil Engineering,

University of Montenegro, Podgorica, Montenegro

Hpogp. Mnaoen YJIHYEBHK, [ padesrcen (axynmem,
Yuusepsumem 6o Lpua I'opa, Iloocopuya, Lpna I'opa

Prof. Rudiger HOFFER, Ruhr-University Bochum, Germany
Ilpogh. Poouzep XODEP, Pyp-ynusepzumem 6o boxym, I'epmanuja
Prof. Vlastimir RADONJANIN, Faculty of Technical Sciences,
University of Novi Sad, Serbia

Ilpog. Bhacmumup PA/JOIbAHHUH, @axynimem 3a mexHuyKu HAYKU,
Yuueepszumem 6o Hosu Cao, Cpouja

Prof. Peter MARK, Ruhr-University Bochum, Germany

IIpogh. Ilumep MAPK, Pyp-ynueepzumem 6o boxym, 'epmanuja

Prof. Viktor MARKELJ, University of Maribor, Slovenia
Ilpogh. Bukmop MAPKEJb, YVuusep3umem 6o Mapubop, Cnosenuja

Prof. Dusko LUCIC, Faculty of Civil Engineering,, Podgorica, Montenegro
Hpogp. JTywiko IVIHK, Ipadescen axynmem, Iodzopuya, Lpna I'opa
Prof. Donco PARTQV, University of Structural Engineering and architecture,
VSU “L. Karavelov”, Sofia, Bulgaria

IIpogh. [lonuo ITAPTOB, Yhusepsumem 3a 2padexcHumaeo u apxumekmypd,
BCY ,,JI. Kapasenos“, Coghuja, Byeapuja
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19.

20.

21.

22.

Prof. Bosko STEVANOVIC, Faculty of Civil Engineering,
University of Belgrade, Serbia

IIpogp. Bowiko CTEBAHOBHK, I'padesicen paxyimem,

Vuusepsumem 6o benepao, Cpouja

Prof. Mirjana MALESEV, Faculty of Technical Sciences,

University of Novi Sad, Serbia

Ilpogp. Mupjana MAJIELIIEB, @axyimem 3a mexHuuKu HAyKu,

Yuusepzumem 6o Hosu Cao, Cpouja

Prof. Milos KNEZEVIC, Faculty of Civil Engineering, University of Montenegro,
Podgorica, Montenegro

Ipogp. Munow KHEJKEBHK, I padesicen paxynmem, Ynusepsumem na Lipna I'opa,
Tloozopuya, Llpna 'opa

Prof. Djordje LADJINOVIC, Faculty of Technical Sciences,

University of Novi Sad, Serbia

Ipog. I'opre JATHHOBHK, ®axynmem 3a mexuuuxi HayKu,

Yuueepzumem 6o Hosu Cao, Cpouja

Predrag POPQOVIC, Senior Principal and Vice President, Wiss, Janney, Elstner Associates,
Inc., Northbrook, Illinois, USA

Ipeopaz ITOITOBHK, Buw dupexmop u nomnpemcedamen, 30pyscenue Buc, [lenu,
Encmmnep, Hopmopyx, Hnunouc, CAJ]
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MERITORIOUS MEMBERS OF MASE
3ACHAYKHHU YIEHOBH HA JJI'KM

Starting from the estimation of the contribution of outstanding individuals - structural engineers
from the Republic of Macedonia, to accomplishment of MASE programme and Statutes targets,
creative application of knowledge and technical - technological achievements in the field of
structural engineering, and through this, promotion and strengthening of public position of
structural engineering, as well as to past development of Macedonian Association of Structural
Engineers in general, the General Assembly of MASE assigns the title Meritorious Member of
MASE.

Tpenysajrku 00 oyenkama 3a NPUOOHECOM HA UCMAKHAU NOCOUHYU - 2PAOEIHCHU KOHCMPYKMOpU
00 Penybnuxa MakeOoonuja 6o ocmeapyearbemo Ha Npocpamckume u cmamymapHume yeiu Ha
HI'KM, kpeamuenama npumeHa Ha KOHCMPYKMEPCKUME 3HAEHA U MEeXHUYKO-MEXHONIOUKUme
00CMUSHY8arba U, NPeKy moa, NPOMOSUPArEMO U 3ajAKHYB8AFEmMO HA ONUMeCmeeHama no3uyuja
HA 2PaoexCcHomo KOHCMPYKIMOPCME0, KAKO U 2eHEPATHO, 3a 00Ce2AUHUOM Ppa360j Ha JIpyuimeomo
Ha paodexchume Koncmpykmopu Ha Makeoonuja, Coopanuemo na JI'KM Oodenysea Hasus
3acnyscen wnen na J[II’KM.

The title Meritorious Member of MASE is assigned to structural engineers, citizens of the Republic
of Macedonia only. The title Meritorius Member of MASE is assigned for the first time on the 25
Anniversary of MASE (1976 - 2001).

Haszueom 3acnyscen unen na JJI'’KM ce 0odenysa camo Ha epadedcHu KOHCMpPYKmMopu, Opicasjanu

Ha Penyonuxa Maxeoonuja. Hasusom 3acnysicen uien na J{II'KM ce 0odenysa 3a nps nam no nogoo
Ha 25-200uwnunama na JJI’ KM (1976 - 2001).

The Meritorious Members of MASE are:
3acnysycnu unenoeu na JJII'KM ce:

1. |Prof. Aleksandar ANGELOV| Faculty of Civil Engineering,
University "Ss. Cyril and Methodius", Skopje, first President of MASE

Wpo¢. Anexcanoap AHI' EJIOBL I'paoesicen chaxynmem,
Yuusepzumem ,, Ce. Kupun u Memoouj”, Cronje, npe npemceoamen na J{I KM

2. |Prof. Boris KOLJOZOV,, Faculty of Civil Engineering,
University "Ss. Cyril and Methodius”, Skopje

aloqb. bopuc KOJI;O&’OBL I'paodescen chaxynmem,
Yuusepsumem ,, Ce. Kupun u Memoouj”, Cxonje

3. Cvetan TANEVSKI — CONI, former director of CC ILINDEN and Projekt
manager of FENI - Kavadarci, former President of MASE

IJeeman TAHEBCKH - IJOHH, nopanewen oupexmop na I'Tl UWJIHH/JEH u npoexm
menayep na PEHU - Kasaoapyu, nopanewen npemceoamen na JJI' KM




10.

11.

12.

13.

14.

15.

Zivko TALEVSKI, former Chief designer in structural engineering at
MAKEDONIJAPROEKT - Skopje

Kueko TAJIEBCKH, nopanewien enasen npoekmanm 3a KOHCMpYKYuu 60
MAKEJ[OHUJAIIPOEKT — Ckonje

Prof. Dragan IVANOV, Faculty of Civil Engineering,

University "Ss. Cyril and Methodius" in Skopje

Ilpogp. /Ipazan HBAHOB, [ paoesicen paxynmem,

Yuusepzumem ,, Ce. Kupun u Memoouj” 6o Ckonje

Prof. Sande ATANASOVSKI, Faculty of Civil Engineering,

University "Ss. Cyril and Methodius", Skopje, former President of MASE

Ipogh. Canoe ATAHACOBCKH, I'paoesicen chaxynmem,

Yuueepzumem ,, Ce. Kupun u Memoouj”’, Cxonje, nopanewen npemceoamen na /{1’ KM
Sashko STREZOVSKI, Director of PELAGONIJAPROEKT - Skopje,

former Secretary General of MASE

Cawko CTPE30OBCKH, ounn.cpao,undic., oupexmop na [IEJIATOHUJAIIPOEKT
Ckonje, nopanewen 2enepanern cekpemap na J{I'KM

Prof. Tihomir NIKOLOVSKI, Faculty of Civil Engineering,

University "Ss. Cyril and Methodius", Skopje, former President of MASE

Ilpog. Tuxomup HUKOJIOBCKH, [ paoescen paxyrmem,

Ynueepzumem ,, Ce. Kupun u Memoouj ”, Cxonje, nopanewien npemcedamen na J{II' KM
Prof. Stanislav MILOVANOVIC, Faculty of Civil Engineering,

University "Ss. Cyril and Methodius", Skopje

Ipogp. Cmanucnae MUTTIOBAHOBHK, I'padecen gpaxyimem,

Yuusepzumem ,, Ce. Kupun u Memoouj”, Cxonje

Prof. Golubka NECEVSKA-CVETANOVSKA, Institute of Earthquake Engineering and
Engineering Seismology (IEEES), University "Sts. Cyril and Methodius", Skopje
IIpogh. I'onyoka HEYEBCKA-II|BETAHOBCKA, Hncmumym 3a 3emjompecto
uHdceHepcmso u undicenepcka ceusmonoauja (M3UHUC), Ynuusepzumem ,, Ce. Kupun u
Memoouj”, Ckonje

Blagoja DONCEV, General manager of ADING, Skopje

\Eﬂazoja JIOH ‘IEB[, ouni. epad. uuoic., eenepaner oupexkmop na AJ[IUHI, Ckonje

Strasho MILKOVSKI, General manager of Granit Construction Stock Co.-Skopje
Cmpawo MUJIKOBCKH, cenepanen oupexmop na I /[ I panum AJ]- Cxonje

Tome TROMBEYV, General manager of METEORIT, Bitola, former President of MASE
Tome TPOMBEB, cenepanen oupexkmop na METEOPHUT, bumona,

nopaneuer npemceoamen Ha J[I' KM

Trajce TRPEVSKI, executive director of construction company BETON-Skopje

Tpajue TPIIEBCKH, uzspuwen oupexkmop na BETOH-Ckonje

Borce TANEVSKI, General manager of ZIM-Skopje
bopue TAHEBCKH, 2enepanen oupexmop na 3UM- Cxonje




16.

17.

18.

19.

20.

21.

22.

23.

24.

Gjogji SELEV, BSc, civil engineer in construction company BETON-Skopje,

former Member of the Executive Committee of MASE

Topr’u HIEJIEBL ouni. 2pad. umoic., epaoedxcer unxcernep 6o bETOH-Ckonje,
nopaneuwer uner Ha Ilpemceoamencmeo na J{JI' KM

Prof. Goran MARKOVSKI, Faculty of Civil Engineering,

University "Ss. Cyril and Methodius", Skopje, former President of MASE

Ilpog. I'opan MAPKOBCKH, [ paoesicen paxynmem,

Yuueepzumem ,, Ce. Kupun u Memoouj”’, Cxonje, nopanewen npemceoamen na /{1’ KM
Prof. Grozge ALEKSOVSKI, Faculty of Civil Engineering,

University "Ss. Cyril and Methodius", Skopje, former Vice-President of MASE

Ilpogp. I'pozoe AJIEKCOBCKH, I padedxcen chaxynmem,
Yuueepzumem ,, Ce. Kupun u Memoouj”, Ckonje, nopaneuien 3ameHux npemceoamein Ha
JT'KM

Ljupco KITANOVSKI, Construction company GRANIT-Skopje,
former Member of the Executive Committee of MASE

Jbynuo KHTAHOBCKH,  PAHUT — Ckonje,
nopateuter uieH Ha uzgpuinuom o0oop na J{I'KM

Veronika SENDOVA, Institute of Earthquake Engineering and Engineering Seismology-
IZ1IS, University "Ss. Cyril and Methodius”, Skopje,
former Member of the Executive Committee of MASE

Beponuka HIIEH/TOBA, Hucmumym 3a 3eMjompecHo UHHCEHEPCBO U UHIICEHEPCKA
ceusmonoeuja - U3SHUUC, Ynusepsumem ,, Ce. Kupun u Memoouj”, Ckonje,
nopaueuier wieH Ha uzgpuiHuom 00oop va JJI' KM

Aleksandar BELEV, ADING, Skopje,

former Member of the Executive Committee of MASE

Anexcanoap BEJIEB, A/[VIHT’, Ckonje,

nopaueuien wie Ha uzgpuiHuom 00oop na JJI' KM

Prof. Petar CVETANOVSKI, Faculty of Civil Engineering,

University "Ss. Cyril and Methodius", Skopje, former vice President of MASE

IIpogp. Ilemap IIBETAHOBCKH, [ paoesicen paxynmem,

Yuueepsumem ,, Ce. Kupun u Memoouj”, Ckonje, nopanewer nomnpemceoamen na J{I KM
Prof. llios VILOS, Technical faculty, University “St. Kliment Ohridski”, Bitola, former vice
President of MASE

Ilpogh. Hnuoc BHJIOC, Texnuuxku gpaxynmem, Ynusepsumem ,, Ce. Knumenm Oxpuocku “,
bumona, nopanewen nomnpemceoamen na JJI' KM

Siljan MIHAJLOVSKI, Civil Engineering Institute MACEDONIA, Skopje

Cunjan MUXAJJIOBCKH, I paoesicen uncmumym MAKE/JOHUJA, Cxonje



—— NMPU3IHAHUWJA HA OTKM

3a Hajgobpu ocTBapyBara
BO rpafie)XXHOTO KOHCTPYKTOPCTBO

MASE AWARDS

for Best Achievements in the Field
of Structural Engineering

With an aim to stimulate the creative work and to assess and emphasize the results and
accomplishments in structural engineering, since 1986 the Award for Best Achievements in the
Field of Structural Engineering in the Republic of Macedonia, has been established. Every year,
this Award is given by the General Assembly of MASE following an open contest.

Co men Ja Tro TOTTUKHE TBOPCIITBOTO W KPEATHBHHOT TPy, MOJA0OPOTO BPEIAHYBAmE U
WCTaKHYBamkhe Ha IOCTUTHATUTE PE3YNITATH U IOCTUTHYBamkha BO TPATICIKHOTO KOHCTPYKTOPCTBO, O]
1986 ron BocTanoBeHo € [Ipu3Hanue 3a HajmOOPO OCTBAPYBAE BO TPAICKHOTO KOHCTPYKTOPCTBO
Bo Pemybnmka MakenoHuja, ITO CeKoja TOAWMHA, BP3 OCHOBA Ha jaBEH KOHKYPC, TO JOAETyBa
[IpercenarenctBoro Ha JI'KM.

MASE Award winners for best achievements in structural engineering in Republic of
Macedonia are:

Hocerammu Hocurenu Ha [IpusHanmjata 3a HajIoOpo OCTBapyBambe€ BO TPALEKHOTO
KOHCTPYKTOPCTBO BO PeryGiuka Makenonuja ce:

1986

e Sande Atanasovski
Canje ATaHACOBCKH
Faculty of Civil Engineering, UKIM, Skopje
I'pagexen ¢paxynrer, YKUM, Ckomje

for the scientific researh project:
3a HayYHO-HCTPAKyBa4YKHOT TPYI.

INFLUENCE OF LONG TERM ACTIONS ON THE LIMIT STATES
OF PRESTRESSED REINFORCED CONCRETE STRUCTURES

BJIMJAHUE HA JOJII'OTPAJHUTE JEJCTBA BP3 ' PAHUYHUTE COCTOJBH
HA NIPEJHAITPETHATUTE KOHCTPYKIIMHN

1987
e Nikola Pajevic
Huxona IajeBuk

MAVROVO Construction Company, Skopje
I'TT MABPOBO - Cxorje

for the construction of:
3a U3Be10aTa Ha KOHCTPYKIMjaTa Ha 00jeKTOT:

REINFORCED CONCRETE BRIDGE OVER THE BOJANA RIVER - ULCINJ
APMHUPAHOBETOHCKHU MOCT IIPEKY PEKA BOJAHA - YJILIUIb



1988

e  Zoran DesovskKi
3opan JlecoBckn
Faculty of Civil Engineering, UKIM, Skopje
I'pagexen ¢paxynrer, YKUM, Ckorje

for the scientific researh project:

33 HAYYHO-UCTPaKyBa4KUOT TPYA.

CROSS DISTRIBUTION OF LOADS AT BRIDGES WITH SEVERAL GIRDERS
IN THE CROSS SECTION

ITOINIPEYHA PACIIPEJIEJIBA HA HATOBAPYBAIBATA KAJ MOCTOBUTE
CO IIOI'OJIEM BPOJ I'VTABHU HOCAYU BO HAITPEYHUOT ITPECEK

YUASE Award for Best Achievement in Structural Engineering for 1988
Ipuznanue na CAI'KJ 3a Haj1o0po KOHCTPYKTOPCKO ocTBapyBame Bo 1988 ron

1989

o Josif Kalajlioski
Jocud Kanajamockn
BETON Construction Company, Skopje
I'TI BETOH - Ckomje

for the construction of:

3a u3Ben0aTa Ha KOHCTPYKIMjaTa Ha 00jeKTOT:

MINISTRY OF OIL IN BAGDAD - IRAQ
MUHUCTEPCTBO 3A HA®TA BO BAT IA/] - UPAK

1990

e  Tihomir Nikolovski
Tuxomup HukonoBcku
Faculty of Civil Engineering, UKIM, Skopje
I'pagexen ¢paxynrer, YKUM, Ckomje

for the scientific researh project:

32 HAYYHO-UCTPaKyBa4YKHUOT TPYA.

EXPERIMENTAL BASIS FOR BUCKLING ANALYSIS
OF CENTRALLY LOADED ELEMENTS OF COLD FORMED SQUARE
AND RECTANGULAR HOLLOW SECTION

EKCIIEPUMEHTAJIHU OCHOBH 3A AHAJIM3A HA CTABUJIHOCTA

HA HEHTPUYHO NTPUTUCHATHU CTAITIOBU O] JIAJHO OBJIMKYBAHU
HEBKACTHU TPOPUJIN

e BETON Construction Company, Skopje
I'lT BETOH - Ckomje

for the construction of:

3a U3Be/10aTa Ha KOHCTPYKIMjaTa Ha 00jEKTOT:

REINFORCED CONCRETE BRIDGE OVER THE VARDAR RIVER
ON THE "BRATSTVO-EDINSTVO" HIGHWAY NEAR TITOV VELES

APMUPAHOBETOHCKH MOCT ITIPEKY PEKA BAPJIAP HA ABTOITATOT
“bPATCTBO-EJHMHCTBO” KAJ TUTOB BEJIEC



1991

e  Golupka Necevska-Cvetanovska
I'onyoka HeueBcka-liBeTranoBcka
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
HHcTHTyT 32 36MjOTPECHO MHXKEHEPCTBO U HHXKeHepcKa cenzmonornja, Y KM, Ckorje

for the scientific researh project:
33 HAYYHO-UCTPaKyBa4YKUOT TPYA.

EVALUATION OF SESMIC RESISTANCE OF EXISTING
REINFORCED CONCRETE LOW-RISE AND MEDIUM-RISE BUILDINGS

OIEHKA HA CEU3BMHUYKATA OTIIOPHOCT HA ITOCTOJHUTE
APMUPAHOBETOHCKU 3I'PAIN CO MAJIA U CPEJHA KATHOCT

e Blaze Panov, lvan Andonov
baaxke Ilanos, UBan AH10HOB
BETON Construction Company and Faculty of Civil Engineering, UKIM, Skopje
I'TI BETOH - Ckomnje u I'panexen dakynrer, YKHUM, Cxkorije

for the structural design project of:
3a INIaBeH MPOEKT Ha KOHCTPYKIMjaTa Ha 00jeKTOT:

CLINKER SILOES IN "USJE" CEMENT FACTORY, SKOPJE
CHJIOCH 3A KVIMHKEP A.I. HEMEHTAPHHUIIA “YCJE” - CKOIIJE

1992

e Ljubomir Tasev, Mice Majnov,
Petar Gulev, Petar Petrusev
Jbyoomup TaceB, Mune MajHos,
IIerap I'yaes, Ilerap Ilerpyes
MAVROVO Construction Company, Skopje
I'PO M ABPOBO - Ckomje

for the construction of:
3a U3Ben0aTa Ha KOHCTPYKIMjaTa Ha 00jeKTOT:

TERMINAL BUILDING OF AIRPORT "ADLER" IN SOCHI, USSR
ITPUCTAHHUIIHA 3T'PAJIA HA AEPOAPOMOT “AIJIEP” BO COYH, CCCP

1993

e Svetlana Petkovska Oncevska
Caetaana IletkoBcka-OHueBcKka
Faculty of Civil Engineering, UKIM, Skopje
I'panexen paxynrer, YKUM, Ckormje

for the scientific research project:

33 HAYYHO-UCTPaXKyBa4YKUOT TPYA!

STIFFNESS AND STRENGTH CHARACTERISTICS
OF REINFORCED CONCRETE COLUMNS UNDER VARIABLE AXIAL FORCE

KPYTOCHHU U JAKOCHHU KAPAKTEPUCTUKU HA APMUPAHOBETOHCKH
CTOJIBOBU CO ITPOMEHJIMBA AKCUJAJIHA CIJIA



e Dragi Velkov

dparu Beskos
SEISMO-ENGINEERING - Skopje
CE3MO-UHXXEHEPUHI - Ckomje

for the structural design project of:
3a TJIaBHUOT MPOEKT Ha KOHCTPYKIIMjaTa Ha 00JEeKTOT:

INDUSTRIAL COMPLEX "ZITO-LUKS" IN SKOPJE
NHAYCTPUCKHU KOMIUVIEKC “KHUTO-JIYKC” BO CKOIIJE

1994

e Zivko Bozinovski
KuBko bo:xHHOBCKH
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
HHeTuTyT 32 36MjOTPECHO MHKEHEPCTBO U MH)KEHEpCcKa ceusmonoruja - Ckorje

for the scientific researh project:
3a HAy4YHO-HCTPaKyBa4YKHUOT TPYI.

NONLINEAR BEHAVIOUR OF PREFABRICATED LARGE PANEL REINFORCED
CONCRETE SYSTEMS UNDER DYNAMIC-SEISMIC LOADS

HEJIMHEAPHO OJJHECYBAIBE HA IIPE®@ABPUKYBAHU KPYITHO ITAHEJIHA
APMUPAHOBETOHCKHU CUCTEMMU 3A TUHAMUWYKHU - CEU3MUYKU TOBAPU

e Andreja Tomov

Amnppeja Tomos
PELAGONIJA Construction Company, PELAGONIJAPROEKT, Skopje
['TI TIEJIATOHUIJA - TIEJIATOHUJAITPOEKT - Ckormje

for the structural design project of:
3a IJIaBHUOT IPOEKT Ha KOHCTPYKIMjaTa Ha 00JeKTOT:
SPORT HALL KAVADARCI

CIIOPTCKA CAJIA - KABAJIAPIIA

e Joint expert team Department of Metal Structures, Faculty of Civil Engineering, UKIM,
Skopje and PRILEPEC Construction Company, Prilep
3an[HI/I‘{KI/I CTPY4Y€H TUM HaA KaTeupaTa 3a ME€TAJITHU KOHCTPYKIIUHU HA Fpane»mmm
daxyarer — Cronje u I'TII ITIPUJIEIIEL - Ilpuien

under coordination of

Simeon Tanev and Petar Makeski
CO KOOPJIMHATOPHUTE

Cumeon Tanes, u Ilerap Makecku

for the structural renewal and reconstruction of:
3a MH)KEHEpUHT-U3Bei0aTa Ha caHalljaTa U peKOHCTPYKIMjaTa Ha 00jeKTOT:

SPORT HALL "MACEDONIA™" IN PRILEP
CITIOPTCKA CAJIA “MAKEJIOHHMNJA” BO ITPUJIEII



1995

e  Dimitar Jurukovski, Ljubomir Taskov, Predrag Gavrilovic,
Metodi Bojadziev, Dimco Mamucevski
Jumurap Jypykoscku, Jby6omup Tamxkos, Ilpenpar I'apnioBuxk,
Metoau bojayues, lumuo MamyueBcku
Research team of Institute of Earthquake Engineering and Engineering Seismology, UKIM,
Skopje
HcrpaxxyBauku THM Ha IHCTUTYT 3a 3€MjOTPECHO HHXKEHEPCTBO M MHKEHEPCKa
cemmorioryja - Ckorje

for the scientific research project:
3a HAy4YHO-HCTPaAKYBA4YKUOT TPY.

DYNAMIC TESTING ON MODEL OF ALMA ATA BANK, KAZAKHSTAN,
ON SEISMIC VIBRO PLATFORM

JUHAMUNYKO UCITUTYBAIBE HA MOJEJI HA OBJEKTOT
BAHKA BO AJIMA ATA, KASAXCTAH, HA CEU3BMHUYKA BUBPO IVIAT®OPMA

e Vlado Velinovski

Baano Bennoscku
GRANIT Construction Company, Delcevo Branch
I'TITPAHUAT - I'papmmiure JlenueBo

for the construction of:
3a U3Be/10aTa Ha KOHCTPYKIMjaTa Ha 00jEeKTOT:

REINFORCED CONCRETE VIADUCT ON M27 ROAD:
KALIMANCI DAM - MAKEDONSKA KAMENICA

APMHUPAHO-BETOHCKH BUJAJIYKT HA ITATOT M27:
BPAHA KAJIMMAHLIMUA - MAKEIOHCKA KAMEHUIIA

1996

e Ljupco Dimitrievski
Jbymuo JlumMmutpueBcku
Faculty of Civil Engineering, UKIM, Skopje
I'pagexen ¢paxynrer, YKUM, Ckomje

for the scientific research project:
3a HAyYHO-HCTPAKyBa4YKHOT TPYI.

A CONTRIBUTION TO THE THEORY OF CRITICAL STATE
IN THE ANALYSIS OF BEHAVIOUR OF PARTICULAR SOILS

ITPUJIOTI BO TEOPUJATA HA KPUTHYHA COCTOJBA
TP AHAJIN3A HA OJJHECYBAILETO HA OAPEJAEHU BUJIOBU ITIOYBU



e Zlate Janakievski, Ljubomir Dimitrovski, Goran Micev
3nare Janakuescku, Jby6omup Jlumurposcku, 'opan Muues
BETON Construction company, NO 1 Skopje Branch
I'TIBETOH A.A., PE I rpagumumre - Ckorje

for the construction of:
3a U3Be10aTa Ha KOHCTPYKIMjaTa Ha 00jEKTOT:

DAM SPILLWAY STRUCTURE OF THE HYDRO-ELECTRICAL
POWER PLANT "KOZJAK"

ITPEJIMBEH OPI'AH HA BPAHATA HA XU/IPOEJIEKTPAHATA “KO3JAK”

1997

e Vasil Vitanov
Bacui Buranos
Faculty of Civil Engineering, UKIM, Skopje
I'pagexen ¢paxynrer, YKUM, Ckomje

for the scientific research project:
33 HAYYHO-UCTPaKyBa4YKUOT TPYA.

EXPERIMENTAL AND THEORETICAL ANALYSIS OF THE STRESS FUNCTION IN
THE SOIL - STRUCTURE INTERACTION PROBLEM

EKCIIEPUMEHTAJIHA U TEOPUCKA AHAJIM3A HA ®YHKIIMJATA HA
HAIIPET'AIBATA BO IIPOBJIEMOT HA HTHTEPAKIINJA ITIOYBA -
KOHCTPYKLIMJA

e GRANITPROEKT - GRANIT DOOEL - Skopje
EE MAVROVOPROEKT, MAVROVO Construction Company - Skopje
I'PAHUTIHPOEKT - TPAHUT JOOEJI - Ckomnje
EE MABPOBOIIPOEKT, AI' MABPOBO - Cxkomje

special MASE award
nocebHo npu3Hanue Ha JJI’KM

COMPLEX DESIGN OF E-65 MOTORWAY AND MOTORWAY STRUCTURES
BETWEEN SKOPJE AND TETOVO

KOMIIVIEKCHO ITPOEKTUPAILE HA ABTOITATOT
1 OBJEKTUTE HA ABTOIATOT E-65 MEI'Y CKOIIJE u TETOBO

1998

e Veronika Sendova
Beponnka IllengoBa
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
HHCTHTYT 32 3eMjOTPECHO MHKEHEPCTBO U MH)KEHEpCKa censmornoruja - Ckorrje

for the scientific researh project:
3a HAyYHO-HCTPaKyBa4YKHOT TPYI.

SEISMIC STRENGTHENING AND REPAIR OF BYZANTINE CHURCHES
(9th to 14th Century) IN THE REPUBLIC OF MACEDONIA

CEN3MHNYKO 3AJAKHYBAILE U CAHAIIMJA HA BUBAHTUCKH IPKBU
(IX 1o XIV Bex) BO PEITYBJIMKA MAKEJJOHHUJA



1999

e Vlado Micov
Baago Munos
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
WHCTUTYT 32 3eMjOTPECHO MHKEHEPCTBO U MH)KEHEpCKa ceusmornoruja - Ckorje
for the scientific researh project:
3a HAYYHO-UCTPAXKYBAYKUOT TPYA:

DEVELOPMENT OF SYSTEMS FOR VIBRATION CONTROL
AND MITIGATION OF SEISMIC RISK PERTAINING TO BRIDGE STRUCTURES

PA3BOJ HA CUCTEMMU 3A KOHTPOJIA HA BUBPALIUU U CMAJIYBAIBE HA
CEM3MUNYKHNOT PU3UK HA MOCTOBCKHUTE KOHCTPYKIIMA

e Elena Dumova-Jovanovska

Enena /IlymoBa-JoBaHoBcKa
Faculty of Civil Engineering, UKIM, Skopje
I'panexen ¢paxynrer, YKUM, Ckomje

special MASE award for the scientific researh project:
noceOHO npu3Hanue Ha J{I'KM 3a HayuHO-UCTpaKyBauKHOT TPY/:

FRAGILITY CURVES FOR REINFORCED CONCRETE FRAME-WALL
STRUCTURES

KPUBHU HA TOBPEVINBOCT 3A APMUPAHOBETOHCKH
KOHCTPYKIIUHU BO BUCOKOI'PAIBATA

2000

e Liljana Denkovska
JInnjana /lenkoBcka
Faculty of Civil Engineering, UKIM, Skopje
I'pagexen ¢paxynrer, YKUM, Ckomje

for the scientific researh project:
3a HAy4YHO-HCTPaKyBa4YKHUOT TPYI.

INFLUENCE OF LARGE DISPLACEMETS ON THE RESPONSE
OF THE REINFORCED CONCRETE FRAMED STRUCTURES

BJIMJAHUE HA I'OJIEMUTE IIOMECTYBAIBA HA OAI'OBOPOT
HA CKEJIETHU APMUPAHOBETOHCKHU KOHCTPYKIIUHN

2001

e Zoran Rakicevic
3opan PakukeBux
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
WHcTutyT 32 3eMjOTpECHO MHKEHEPCTBO M MHXKEHepcKa censmoniorrja - Ckorje

for the scientific researh project:

33 HAYYHO-UCTPaXKyBa4YKUOT TPYA!

SEISMIC BEHAVIOUR OF BUILDINGS WITH PASSIVE SYSTEMS FOR
INCREASING OF STIFFNESS AND DAMPING

CEM3MHNYKO OJHECYBAIGE HA 3I'PAJIN CO TACUBHU CUCTEMMH 3A
3I'OJIEMYBAIBE HA KPYTOCTA U ITIPUT'YITYBAIBETO



e Petar Cvetanovski
Ilerap LIBeTaHOBCKHM
Faculty of Civil Engineering, UKIM, Skopje
I'pagexen ¢paxynrer, YKUM, Ckomje

for the scientific researh project:
33 HAYYHO-UCTPAKyBaUKHOT TPY .

LIMIT STATE-CRITICAL TEMPERATURE MODEL IN FIRE RESISTANCE
ANALYSIS OF STEEL STRUCTURES

MOJEJI HA TPAHUYHA COCTOJBA-KPUTUYHA TEMIIEPATYPA BO
AHAJIN3ATA HA TIOKAPHATA OTIIOPHOCT HA YEJIMYHUTE KOHCTPYKIIMA

e Trifun Paskalov, Vukan Njagulj, Georgi Selev, Vera Pilipovic and Vladimir Corbeski
Tpugyn Ilackanos, Bykan Ibarys, feopm Ilenes, Bepa IInsmmnoBuk n Bragumup
Yopoeckn
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
WHCTUTyT 32 36MjOTPECHO MHKEHEPCTBO U MH)KEHEpcKa ceusmornoruja - Ckorje

special mase award for the structural design project of:
noce6Ho npuzHanue Ha JII'KM 3a riiaBHHOT NPOEKT Ha KOHCTPYKIMjaTa Ha 00jeKTOT:

BRIDGE OVER LAKE “KOZJAK” AT ZDUNJE VILLAGE
MOCT HPEKY AKYMVYJIAINJATA “KO3JAK” KAJ CEJIO 31YIBE

e Predrag Gavrilovic, Golubka N. Cvetanovska, Kosta Talaganov, Nikola Mijic,
Roberta Petrusevska, Blagojce Stojanovski, Elena Gjorgjievska
IIpenpar I'aBpuiioBuK, I'osryoka H. [{BeranoBcka, Kocra Tanaranos, Huxona Mujuk,
Po6epra Ierpymescka, Biaarojue Crojanosckn, Enena Fopruescka

for the structural design project of:
3a IJIaBHUOT POEKT Ha KOHCTPYKIMjaTa Ha 00JeKTOT:

THE STRUCTURE OF THE CHURCH "'ST. PANTELEYMON" - PLAOSHNIK —
OHRID

KOHCTPYKIIMJA HA [IPKBATA “CB. IAHTEJIEJMOH” - INTAOHITHUK - OXPU /]
2002

e LidijaS. Krstevska
JInmmja C. KpcreBcka
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
WHCTUTYT 32 3eMjOTPECHO MHKEHEPCTBO U MH)KEHEpCKa ceusmonoruja - Ckorje

for the scientific researh project:
3a Hay4YHO-HCTPAKyBa4YKHOT TPYI.

DEVELOPMENT AND APPLICATION OF NON-LINEAR MICRO-MODELS FOR
EVALUATION OF SEISMIC BEHAVIOUR OF RC FRAMES INFILLED WITH PLAIN
AND REINFORCED MASONRY

PA3BOJ U ITIPUMEHA HA HEJIMHEAPHU MUKPOMO/EJIN 3A EBAJTYALINJA HA
CEM3MHUYKO OJHECYBAIBE HA APMUPAHOBETOHCKUTE PAMKOBHH
KOHCTPYKIIMH CO UCITOJIHA O HEAPMUPAHA U APMUPAHA SUTAPUJA



e Violeta Mircevska
Buosera MupyeBcka
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
WHCTUTYT 32 36MjOTPECHO MHKEHEPCTBO U MH)KEHEepCcKa ceusmororuja - Ckorje

for the scientific researh project:
33 HAYYHO-UCTPAKyBaUKHOT TPY .

3D NONLINEAR MODEL FOR STATIC AND DYNAMIC ANALYSIS OF ROCK-FILL
DAMS

31 HEJIMHEAPEH MO/JEJI 3A CTATUYKA U IUHAMNYKA AHAJIM3A HA
HACHUIIHU BPAHU

e  Meri Cvetkovska
Mepu LiBeTrkoBcka
Faculty of Civil Engineering, UKIM, Skopje
I'panexen paxynrer, YKUM, Ckorje

for the scientific researh project:
3a HAy4YHO-UCTPaAKYBA4YKUOT TPY.

NONLINEAR STRESS STRAIN BEHAVIOUR OF RC ELEMENTS AND RC FRAMES
EXPOSED TO FIRE

OJHECYBAIBE HA APMUPAHOBETOHCKU EJIEMEHTHU U JIMHUCKU HOCAYU
BO YCJIOBH HA ITIOXKAP

e Petar Karagorgev
Ilerap Kaparopres

for the construction of:
3a U3Be/10aTa Ha KOHCTPYKIMjaTa Ha 00jEeKTOT:

BRIDGE OVER LAKE “KOZJAK” AT ZDUNJE VILLAGE
MOCT HPEKY AKYMVJIAIIUJATA “KO3JAK” KAJ CEJIO 31YIBE

2003

e Stanislav Milovanovic, Sande Atanasovski, Grozde Aleksovski, Sergej Curilov
CranucaaB MuioBanoBuk, Canae ATaHacoBcku, ['po3ne AnekcoBcku, Ceprej
Yypuios
Faculty of Civil Engineering, UKIM, Skopje
I'panexen paxynrer, YKUM, Ckorje

for the structural design project of:
3a IIaBHUOT MPOEKT Ha KOHCTPYKIIMjaTa Ha 00jeKTOT:

RECONSTRUCTION AND ADAPTATION OF THE HOTEL “EPINAL” IN BITOLA
KOHCTPYKIIMJA 1 AJAIITAIIMJA HA XOTEJIOT “EITMHAJI* BO BUTOJIA



e Mihail Garevski, Veronika Sendova, Blagojce Stojanoski
Mmuxaua I'apeBcku, Beponuxa IllennoBa, baarojue Crojanocku
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
HHeTuTyT 32 36MjOTPECHO MHKEHEPCTBO U MH)KEHepcKa ceusmonoruja - Ckorje

for the structural design project of:
3a TJIaBHUOT MPOEKT Ha KOHCTPYKIIMjaTa Ha 00JEeKTOT:

RECONSTRUCTION OF THE SRUCTURE OF "'St. BOGORODICA" ORTHODOX
CHURCH IN SKOPJE

PEKOHCTPYKIIMJA HA KOHCTPYKIUJA HA ITPABOCJIABHUOT COBOPEH
XPAM “CB. BOI'OPOJUILIA” BO CKOIIJE

e Srebro Tomov, Ljupco Dimitrievski, Garet Evans, Sasa Zivadinovic
Cpeopo Tomo, Jbynuo JlumutpueBcku, ['aper EBanc, Cama )KuBaquHoBUK
GEING - Krebs und Kifer international Ltd.
I'EVHI - Kpe6c yun Kudep narepuersn u apyru 100

special MASE award for the structural design project of:
noce6Ho npm3Hanue Ha JII'KM 3a ri1aBHHOT MPOEKT Ha KOHCTPYKIIMjaTa Ha 00jeKTOT:

EROSION CONTROL DESIGN WITH FORTRAC 3D AND BIOMAC S/C ON THE E75
MOTORWAY, NEGOTINO-DEMIR KAPIJA SECTION, PHASE 3 FROM KM 116+990
TO 123+521

MMPOEKTHUPAILE HA 3AIIITUTA HA KOCHHUTE OJ] EPO3MJA CO IIPUMEHA HA
FORTRAC 3D 1 BIOMAC S/C HA ABTOITATOT E75 OJ1 HETOTHHO J0 JLKATTAJA
®A3A 3, IETHULA O KM 116+990 10 123+521

e Miodrag Manic
Mmuoapar Manuk
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
WHcTutyT 3a 3eMjOTpECHO MHKEHEPCTBO M MHXKEHEpcKa censmontoruja - Ckormje

for the scientific researh project:
3a HAy4YHO-UCTPaAKYBA4YKUOT TPY.

EMPIRICAL SCALING MODELS OF FOURIER SPECTRA BASED ON STRONG
MOTION DATA OBTAINED IN FORMER YUGOSLAVIA

MOJEJIA 3A EMITUPUCKO CKAJIMPAILE HA ®YPUEBU CITEKTPU BP3 BA3A
HA CWJIHUTE JIBUXEIBA TOBUEHU BO ITPAHEIIIHA JYT'OCJIABHJA

e Goran Markovski
I'opan MapkoBcku
Faculty of Civil Engineering, UKIM, Skopje
I'panexen paxynrer, YKUM, Ckorje

for the scientific researh project:
3a HAy4YHO-UCTPaXyBauYKHOT TPy

INFLUENCE OF LIVE LOADS ON THE TIME- DEPENDENT PRESTRESSED
CONCRETE MEMBERS BEHAVIOUR

BJIMJAHUE HA ITPOMEHJIMBUTE TOBAPU HA OJHECYBAIBETO HA
INPEAHAIIPEIT'HATU APMUPAHO-BETOHCKU EJIEMEHTH BO TEK HA
BPEME



e Roberta Petrusevska-Apostolska
PoGepra IlerpymeBcka-Anocrosicka
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
HHeTuTyT 32 36MjOTPECHO MHKEHEPCTBO U MH)KEHepcKa ceusmonoruja - Ckorje

for the scientific researh project:
3a HAQyYHO-UCTPaXKyBa4YKUOT TPY .

APPLICATION OF HIGH STRENGTH CONCRETE IN DESIGN OF SEISMICALLY
RESISTANT STRUCTURES

IIPUMEHA HA YJITPAJAKUM BETOHMU BO ITPOEKTUPAIBETO HA
CEM3MHUYKHU OTIIOPHU KOHCTPYKIIUHU

e Goran Trendafiloski
I'opan Tpenpaguiiocku
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
HHcTHTYT 32 3eMjOTPECHO MHXKEHEPCTBO M MHKEHEPCKa censMoutoruja - Ckomje

for the scientific researh project:
3a HQyYHO-UCTPaKyBa4YKUOT TPY .

GIS-ORIENTED METHOD FOR ELABORATION OF PROBABILISTIC EARTHQUAKE
SCENARIOS

I'MC-OPUEHTUPAH METO/I 3A IE®@UHUPAILE HA BEPOJATHOCHU
3EMJOTPECHHU CHEHAPHJA

2004

e Slavejko Georgiev, Srebro Tomov, Ljupco Dimitrievski
Cnagejko I'eoprues, Cpedpo Tomos, Jbynmyo /lumutpueBcku
CC Pelagonija — Skopje, GEING - Krebs und Kifer international Ltd.
AT INenaronuja — Cxomje, 'EVHI" - Kpe6e ynn Kudep nnrepuemnn u apyru JJOO

special MASE award for the construction of:
noceOHo npu3HaHue Ha JII'KM 3a u3BendaTa Ha KOHCTPYKLMjaTa Ha 00jeKTOT:

EROSION CONTROL CONSTRUCTION WITH FORTRAC 3D AND BIOMAC S/C ON
THE E75 MOTORWAY, NEGOTINO-DEMIR KAPIJA SECTION, PHASE 3 FROM KM
1164990 TO 123+521

W3BEJBA HA 3AIIITUTA HA KOCHHUTE O] EPO3MJA CO IIPUMEHA HA
FORTRAC 3D 1 BIOMAC S/C HA ABTOITATOT E75 OJ1 HETOTHHO J0 JILKATTAJA
®A3A 3, IETHULA O KM 116+990 10 123+521

e Biserka Dimiskovska
Bucepka /lumumkoscka
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
WHeTHuTyT 32 3eMjOTPECHO MHKEHEPCTBO U MH)KEHEpCcKa ceusmornioruja - Ckorje

for the scientific researh project:
3a HayYHO-HCTPAKyBa4YKHOT TPYI.

CONTRIBUTION TO TECHNICAL AND TECHNOLOGICAL RISK ASSESMENT
BY MODELING THE COSEQUENCES UPON THE ENVIRONMENT

ITPUJIOI KOH AHAJIM3ATA HA TEXHNYKO TEXHOJIOIIKHU PU3UIUA CO
MOJAEJIMPAIBE HA IOCJIEAUIIMTE HA " KUBOTHATA CPEJIMHA



2005

e Dragi M. Dojcinovski
JAparu M. JlojunHOBCKHM
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
WHCTHTYT 32 3eMjOTpEeCHO MHKEHEPCTBO U HH)KEHEpCKa censmorioruja - Ckorje

for the scientific researh project:
32 HAYYHO-UCTPaXKyBa4YKHUOT TPy

ANALYSIS OF GLOBAL DAMAGE AND FUNCTIONING OF HIGHWAY SYSTEMS
IN EARTHQUAKE CONDITIONS

IMPUJIOI' KOH AHAJIM3ATA HA T'VIOBAJIHUTE OLUTETYBAIBA U
OYHKIIMOHAJIHOCTA HA ITATHHU CUCTEMMH BO YCJIOBH HA 3EMJOTPEC

2006

e Todorka Samardzioska
Tonopka Camapuuocka
Faculty of Civil Engineering, UKIM, Skopje
I'panexen paxynrer, YKUM, Ckorje

for the scientific researh project:
3a HAy4YHO-UCTPaAKYBA4YKUOT TPY.

BE DRM-MD FOR MODELING FRACTURED POROUS MEDIA: SINGLE AND
TWO-PHASE FLOW AND TRANSPORT

METOIATA HA TPAHUYHU EJIEMEHTHU 3A MOAEJIUPAILE HA HCITYKAHU
INOPO3HU CPEJUHMU: EJTHO U IBO®A3EH TEK U TPAHCIIOPT

e llios Vilos
HNnunoc Bunoc
Technical faculty, University “Sts. Kliment Ohridski”, Bitola
Texuunuku daxynrer, Yuusepsurer ,,Cs. Kimuvent Oxpuacku®, butona

for the scientific researh project:
3a HayYHO-HCTPAKyBa4YKHOT TPYI.

CONTRIBUTION TOWARDS RESEARCH OF THE LIMIT STATE OF END PLATE
CONNECTIONS WITH HIGH STRENGHT BOLTS OF STEEL STRUCTURES

IMPUJIOI' KOH UCTPAXKYBAILETO HA TPAHUYHATA HOCUBOCT HA BPCKA
CO YEJIHA IIVTOYA 1 BUCOKOBPE/ITHA 3ABPTKHU O/l YEJIMYHHU
KOHCTPYKIIUN

e Ljubomir Taskov, Lidija Krstevska,
Mihail Garevski, Vladimir Gocevski*
Jby6omup Tamkos, JIuguja Kpcrescka,
Muxauna I'apeBcku, Baagumup IN'oneBckn™
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
HHeTuTyT 32 38MjOTPECHO MHKEHEPCTBO U MH)KEHEpCcKa ceusmornoruja - Ckorje
* Hidro Quebec, Canada
* Xunpo Keebek, Kanana



for the experimental researh project:
3a eKCIEPUMEHTAIHO-UCTPAKYBAYKHOT TPY/I:

EXPERIMENTAL INVESTIGATION OF SEISMIC STABILITY ON MASONRY
WALLS AT BEAUHARNOIS POWERHOUSE

EKCITEPUMEHTAJTHO MCTPAJKYBAIHE HA CEM3MUYKATA CTABIJTHOCT HA
SHJIOBM O] TYJIA O] MAILIMHCKATA 3TPAJIA HA XU/IPOEJEKTPAHATA
BEAUHARNOIS

e Yavuz EKINCI
JaBy3 EknHuu
CESAS, Skopje
[IECAILL Cxomje

for the construction of:
3a u3Be0aTa Ha KOHCTPYKIMjaTa Ha 00jeKTOT:

REPAIR AND STRENGTHENING OF THE BRIDGES
IN REPUBLIC OF MACEDONIA

INONNPABKA U 3AJAKHYBAILE HA MOCTOBUTE
BO PEITYBJIMKA MAKEJOHHNJA

e Sande Atanasovski, Zoran Desovski, Goran MarkovskKi,
Todorka Samardzioska, Viktor Mihajlov,
Koce Todorov, Oliver Kolevski
Canpe AtanacoBcku, 3opan lecoBcku, ['opan MapkoBcku,
Tonopka Camapunocka, Bukrop Muxajmnos,
Koue Toxopos, Oumnsep KosieBcku

Faculty of Civil Engineering, UKIM, Skopje
I'panexen ¢paxynrer, YKUM, Ckomje

for the structural design project of:
3a [NIaBHUOT IPOEKT Ha KOHCTPYKIMjaTa Ha 00jeKTOT:

DESIGN FOR STRENGTHENING AND REPAIR OF THE BRIDGES ON THE
MOTORWAY SECTION KATLANOVO-VELES

ITPOEKT 3A 3AJAKHYBAIBE U IIOITPABKA HA MOCTOBUTE HA ITATHUOT
ITPABELl KATJIAHOBO-BEJIEC

2007
e  Grozde Aleksovski
I'po3ae AnexkcoBcku

Faculty of Civil Engineering, UKIM, Skopje
I'pagexen ¢paxynrer, YKUM, Ckomje

for the scientific researh project:
3a HayYHO-HCTPAKyBa4YKHOT TPYI.

HOMOGENIZATION METHOD IN STRUCTURAL ANALYSIS
METOAOT HA XOMOTI'EHM3AIIMJA BO AHAJIM3ATA HA KOHCTPYKIIMUTE



e Sande Atanasovski
Canye ATaHaACOBCKH
Faculty of Civil Engineering, UKIM, Skopje
I'panexen ¢paxynter, YKUM, Ckomje

for the structural design project of:
3a TJIaBHUOT MPOEKT Ha KOHCTPYKIIMjaTa Ha 00JEeKTOT:

DESIGN FOR STRENGTHENING AND REPAIR OF THE BRIDGES ON THE
REPUBLIC OF MACEDONIA - PHASE LOT?2

ITPOEKT 3A 3AJAKHYBAIBE U IIOITPABKA HA MOCTOBUTE BO
PEINYBJIMKA MAKEJOHUJA — ®A3A LOT2

e Mihail Garevski, Blagojce Stojanoski, Igor Gjorgjiev
Muxann lapesckn, Biarojue Crojanocku, Hrop I'opiues
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
WHcTutyT 32 3eMjOTpECHO MHKEHEPCTBO U MHXKeHepcKa censmontoruja, Y KM, Ckonje

for the structural design project of:
3a IJIaBHUOT IPOEKT Ha KOHCTPYKIMjaTa Ha 00JeKTOT:

CONSTRUCTION OF THE OLD SKOPJE CENTRE THEATRE
N3TI'PAJIBA HA CTAPHUOT CKOIICKHA TEATAP CKOIIJE

e Gjore Jovanoski, Ilija Markov, Tome Vasilevski
I'ope JoBanocku, Hinja Mapkos, Tome BacuieBcku
CC Beton — Skopje
AJT" beron — Ckomje

for the construction of:
3a U3Be10aTa Ha KOHCTPYKIMjaTa Ha 00jEKTOT:

DESIGN AND CONSTRUCTION OF WATER TOWER AT OF H.S. “LISICHE”
N3I'PAJIBA HA BOJO3A®ATHA KYJIA HA X.C. ,, JUCHYE*

2008

e Federico Mazzolani, Kril Gramatikov, Raffaele Landolfo, Gianfranco De Matteis,
Ljupco Tashkov, Lidija Krstevska, Ljupco Lazarov, Gjorgi Kokalanov,
Elena Dumova-Jovanoska
®epepuxo Manosanun, Kupun I'pamaruxos, Pagaene Jlangoado,
IJandpanko [le Mareuc, Jbynuo Tamxkos, JIuguja Kpcrescka, Jbynyo Jlazapos,
fopm Koxananos, Enena /lymoBa-JoBanocka

for the scientific researh project:

3a HAy4YHO-UCTPaXyBauYKHOT TPy

PROHREPAIR NUMERICAL AND EXPERIMENTAL ANALYSIS OF THREE
STRENGTHENING TECHNIQUES APPLIED ON THREE LARGE SCALE
MODELS IN THE FRAME OF PROHITECH PROJECT

HYMEPUYKA U EKCIIEPUMEHTAJIHA AHAJIM3A HA TP TEXHUKHU 3A
3AJAKHYBAIBE HA TP MOJAEJIA BO PAMKHUTE HA ITPOEKTOT



e CESAS, Skopje
LIECAII, Cxomnje

for the construction of:
3a u3Be0aTa Ha KOHCTPYKIMjaTa Ha 00jeKTOT:

REPAIR AND STENGTHENING OF BRIDGES AND CARRIAGEWAY
STRUCTURES IN REPUBLIC OF MACEDONIA

CAHAIINJA U 3AJAKHYBAILE HA MOCTOBH ! KOJIOBO3HU CTPYKTYPU
BO PEITYBJIMKA MAKEJTOHHMNJA

e Kosta Antovski, Sasho Bardakovski, Goce Dimeski, Kosta Kochkov

Kocra AnToBckn, Camo bapaakosckn, I'one [Iumeckn, Kocra Koukos
FAKOM, Skopje
OAKOM, Ckomje

special MASE award for the construction of:

noceOHo npu3Hanue Ha JII'KM 3a u3Ben0aTa Ha KOHCTpPYKLMjaTa Ha 00jeKTOT:
CONSTRUCTION OF THE STRUCTURE OF THE STEEL ROAD BRIDGE
OVER THE SAVA RIVER AT SREMSKA RACHA

MN3BE/IGA HA HOCUBATA KOHCTPYKIIMJA HA YEJIMYHUOT NATEH MOCT
ITPEKY PEKA CABA KAJ CPEMCKA PAYA

2010

e Toni Arangelovski
Tonn ApanresoBcku
Faculty of Civil Engineering, UKIM, Skopje
I'panexen paxynrer, YKUM, Ckorje

for the scientific researh project:

3a HayYHO-UCTPaXKyBauKUOT TPYI:
TIME-DEPENDENT BEHAVIOUR OF REINFORCED HIGH-STRENGTH CONCRETE
ELEMENTS UNDER ACTION OF VARIABLE LOADS

OJHECYBAILE HA APMUPAHO BETOHCKH EJIEMEHTHU O/l BUCOKOJAKOCEH
BETOH IO AEJCTBO HA ITIPOMEHJIMBU TOBAPH BO TEK HA BPEME

o “ZIKOL”-STRUMICA
Ar'T ,, KUKOJI“-CTPYMHIA

for the construction of:

3a U3Be/10aTa Ha KOHCTPYKIMjaTa Ha 00jEKTOT:

SQUARE WITH UNDERGROUND STREETS GOCE DELCEV-STRUMICA
IUIOIITAJT CO MOA3EMHU COOBPAKAJHULIA I'OLIE JEJTYEB-CTPYMULIA

2011

e lgor Gjorgjiev
Hrop Ioprues
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
HHCTHTYT 32 3eMjOTPECHO MHXKEHEPCTBO M MHKeHepcka censmontoruja, UKIM, Ckormje



for the scientific researh project:
33 HAYYHO-UCTPAXKyBa4YKHUOT TPYA.

ANALYTICAL MODEL FOR RUBBER BEARINGS BASED ON EXPERIMENTAL
RESULTS

AHAJIMTUYKA MOJEJI 3A 'YMEHHU JIE2XKUIITA HA EKCIIEPUMEHTAJIHU
PE3VIITATHU

2012

e Sergej Churilov
Ceprej UypnJion
Faculty of Civil Engineering, UKIM, Skopje
I'pagexen ¢paxynrer, YKUM, Ckomje

for the scientific researh project:
3a HAy4YHO-HCTPAKyBa4YKHOT TPYI.

EXPERIMENTAL AND ANALYTICAL RESEARCH OF STRENGTHENED
MASONARY

EKCIIEPUMEHTAJIHO U AHAJIMTUYKO UCTPAXKYBAIBE HA 3AJAKHATA
SHIAPUJA

2013

o Kemal Edip
Kemaa Equn
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
HHetutyT 32 3eMjOTpecHO HHKEHEPCTBO U MHXKeHepeka censmonoruja, UKIM, Ckomje

for the scientific researh project:
34 HAYUYHO-UCTPAKYBAYKUOT TPYA:

DEVELOPMENT OF THREE PHASE MODEL WITH FINITE AND INFINITE
ELEMENTS FOR DYNAMIC ANALYSIS OF SOIL MEDIA

PA3BUBAILE HA TPO®A3EH MO/IEJI O KOHEYHU 1 BECKOHEYHMH
EJIEMEHTH 3A TMUHAMMNYKA AHAJIN3A HA ITOYBATA

e  Zoran Milutinovic, Mihail Garevski, Radmila Salic
3opan Muiyrunosuk, Muxani I'apescku, Pagvunia Ilamuk
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
HHcTutyT 3a 36MjOTPECHO MHKEHEPCTBO U MHXKeHepcka censmornioruja, Y KM, Ckomje

for the scientific researh project:
3a HAy4YHO-UCTPaXyBauYKHOT TPy

ABUDHABI EMIRATE, UAE, SYSTEM FOR SEISMIC RISK MONITORING AND
MANAGEMENT

CUCTEM 3A CJIEAEIBE HA CEUBMUYKHUOT PU3UK U CITPABYBAIBE CO
HEI'OBUTE HOCJIEAUIIN BO EMUPATOT ABY JJABH, OAE



e ELEM AD, Skopje
EJIEM A.Jl., Cxomje

Special award for capital investment in the field of structural engineering, for the construction of:
ITocebHo IPU3HAHUC 34 KAlIUTAaJTHA I/IHBeCTI/II_II/Ija BO o0OJ1acTa Ha rpaac’KHOTO KOHCTPYKTOPCTBO, 3a
u3rpaaoa Ha:

DAM “ST. PETKA”
BPAHA ,,Ce. [IETKA”

e Kosta Kochkov, Aleksandar Spirovski,
Sasho Bardakoski, Violeta Gacheva
Kocra Kouxos, Asekcangap CnimpoBcku,
Camo bapgakocku, Buosera I'aueBa
joint team from BETON A.D. Skopje and FAKOM A.D. Skopje
3aenunuky TuM o1 BETOH A.J1. Ckomje u @PAKOM A.Jl. Ckormje

for the construction of:
3a u3Bem0a Ha:

NATIONAL SPORTS ARENA FILIP Il IN SKOPJE
HALIMOHAJIHA CIIOPTCKA APEHA ®UJIUII I BO CKOIIJE

2014

e Aleksandra Bogdanovic
Auexcanapa borianosuk
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
HHeTuTyT 32 3MjOTPECHO MHKEHEPCTBO U MHXKeHepcKa cenzmontoruja, YKHM, Ckomje

for the scientific researh project:
34 HAYUYHO-UCTPAKYBAYKUOT TPYA:

OPTIMAL DAMPER PLACEMENT IN STEEL FRAME STRUCTURES

OIITUMAJIHA MECTOIIOJIO’KBA HA TJAMITIEPU BO YEJIMYHU PAMOBCKH
KOHCTPYKIIMHU CO KOPUCTEIBE HA 'EHETCKHU AJI'OPUTAM

e Marijana Lazarevska
Mapujana JlazapeBcka
Faculty of Civil Engineering, UKIM, Skopje
I'panexen daxynrer, YKUM, Ckormje

for the scientific researh project:
3a HAy4YHO-UCTPaXyBauYKHOT TPy

MODELING THE MENAGEMENT OF CIVIL ENGINEERING PROJECTS THROUGH
THE APPLICATION OF FUZZY-NEURAL NETWORKS

MOJEJIMPAIBE HA YIIPABYBAILETO CO I'PAJIE’KHU ITPOEKTHU CO ITPUMEHA
HA ®A3ZU-HEBPOHCKHU MPEKU

e Darko Nakov
Jdapxo Hakos
Faculty of Civil Engineering, UKIM, Skopje
I'panexen daxynrer, YKUM, Ckormje



for the scientific researh project:
33 HAYYHO-UCTPAXKYBAUKUOT TPYL:

TIME-DEPENDENT BEHAVIOUR OF SFRC ELEMENTS UNDER SUSTAINED AND
REPEATED VARIABLE LOADS

OJHECYBAIBE HA MUKPOAPMUPAHU BETOHCKH EJIEMEHTH IIOJI AEJCTBO
HA ITIOCTOJAHU U TIOBTOPYBAHU ITPOMEHJINBU TOBAPU

e Zlatko Zafirovski
3narko 3a¢upoBcku
Faculty of Civil Engineering, UKIM, Skopje
I'panexen paxynrer, YKUM, Ckorje

for the scientific researh project:
3a HAY4YHO-UCTPAKyBaAYKHUOT TPY/I:

PROBABILISTIC APPROACH FOR DEFINING ROCK MASS PROPERTIES IN
STRESS — STRAIN ANALYSIS IN TUNNELING

IMPOBABMJIMCTUYKHU ITPUCTAII 3A JE@UHUPAIBE HA KAPAKTEPUCTUKHU
HA KAPIIECTU MACH TP CTATUYKA AHAJIU3A HA TYHEJIN

e Koce Todorov
Koue Tonopos
Faculty of Civil Engineering, UKIM, Skopje
I'panexen paxynrer, YKUM, Ckorje

for the scientific researh project:
3a HAY4YHO-UCTPAKyBAYKUOT TPYI:

SEISMIC PERFORMANCE OF MASONRY INFILLED R.C. FRAMES WITH OPEN
FIRST STOREY

CEM3MUYKHU TIEPOOPMAHCHU HA UCITOJIHETU APMUPAHOBETOHCKH
PAMKHU CO OTBOPEH I1PB KAT

e Jasminka Milanovska, Dobre Tasevski
Jacmunka Munanoscka, /lodpe TaceBckn
SINTEK DOO, Skopje
CHUHTEK J10O, Ckorje

for the construction of:
3a n3Bea0a HA:

REHABILITATION OF THE BRIDGE MELNICKI ON THE STATE ROAD R 1202,
SECTION MAVROVO-DEBAR

CAHAIINJA HA MEJTHUYKHN MOCT HA JIPKABEH IIAT P 1202, CEKITUJA
MABPOBO - IEBAP

e Goran Trajanovski, Aleksandar Spirovski, Igor Velkovski

I'opan TpajanoBckn, Anexkcanaap Cnuposcku, Urop BeskoBckn
DIWI Macedonia DOOEL, Skopje
JIMBU Maxkenonuja JIOOEJI, Ckomnje

for the structural design project of:
3a TIPOEKTUPAE Ha KOHCTPYKITHjaTa 3a 00jeKTHTE:



BRIDGES ON THE SEWA, WAANJE AND MOA RIVERS IN SIERRA LEONE
MOCTOBHU HA PEKUTE CEBA, BAHIIU U MOA BO CHUEPA JIEOHE

2015

e Radmila Salic
Pagmuia Ilamuk
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
HHeTuTyT 32 3MjOTPECHO MHKEHEPCTBO U MHXKeHepcKa cenzmontoruja, YKHM, Cromje

for the scientific researh project:
34 HAYUYHO-UCTPAKYBAYKUOT TPYA:

ADVANCED APPROACH TO SEISMIC HAZARD ASSESSMENT FOR REPUBLIC OF
MACEDONIA

COBPEMEH ITPUCTAII 3A OIIPEAEJYBAIBE HA CEUBMUYKHNOT XA3AP/ BO
PEITYBJIMKA MAKEJOHHUJA

e Marta Stojmanovska
Mapra CrojmaHoBcka
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
HHeTuTyT 32 36MjOTPECHO MHKEHEPCTBO U MHXXeHepcKa cenzmontoruja, YKHM, Ckomje

for the scientific researh project:
34 HAYUYHO-UCTPAKYBAYKUOT TPYA:

EXPERIMENTAL AND ANALYTICAL RESEARCH OF DYNAMIC RESPONSE OF
TIMBER STRUCTURES ASSEMBLED OF CROSS-LAMINATED TIMBER PANELS
EKCIIEPUMEHTAJIHO U AHAJIMTUYKO UCTPAXKYBAIBE HA IMHAMUYKUOT
OATrOBOP HA IPBEHU KOHCTPYKIIMU COCTABEHMU Ol BKPCTEHO-
JIAMEJIMPAHU IPBEHU TAHEJIN

e Stevco Mitovski

CreBuo MuTOBCKHM
Faculty of Civil Engineering, UKIM, Skopje
I'panexen paxynrer, YKUM, Ckorje

for the scientific researh project:
3a HAy4YHO-UCTPaXyBauYKHOT TPY;

STATIC ANALISYS OF CONCRETE DAMS WITH MODELING OF STRUCTURAL
JOINTS

CTATUYKA AHAJIN3A HA BETOHCKHN BPAHU CO MOJEJIMPAIBE HA
KOHCTPYKTUBHUTE ®YI'

e Denis Popovski
Jenuc IMonmoBckn
Faculty of Civil Engineering, UKIM, Skopje
I'panexen paxynrer, YKUM, Ckorje

for the scientific researh project:
3a HAy4YHO-UCTPaXyBauYKHOT TPY;



EXPERIMETAL AND THEROETICAL RESEARCH OF THE EFFECTS OF
COMPOSITE STEEL AND CONCRETE STRUCTURES FOR CONTINUOUS BEAMS

EKCIIEPUMEHTAJIHO U TEOPUCKO UCTPAKYBAIBE HA E®EKTUTE O/
CIIPEI'AIBLETO HA YEJIMKOT U BETOHOT KAJ KOHTHYUPAHU HOCAYH OJ]
MET'YKATHHU KOHCTPYKIIMA

e Julijana Bojadjieva
Jyaujana bojapueBa
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
HHeTuTyT 32 3MjOTPECHO MHKEHEPCTBO U MHXKeHepcKa cenzmontoruja, YKHM, Crkomje

for the scientific researh project:
34 HAYUYHO-UCTPAKYBAYKUOT TPYA:

DYNAMIC BEHAVIOR OF SATURATED COHESIONLESS SOILS BASED ON
ELEMENT AND 1-G EXPERIMENTS

AHAJIN3A HA IMHAMUNYKO OJHECYBAIBE HA BOJO3ACUTEHU
HEKOXEPEHTHH ITOYBH BP3 OCHOBA HA EJIEMEHT H 1-I' EKCLIEPUMEHTH

e Marija Vitanova
Mapuja Buranosa
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
WHCTUTYT 32 3eMjOTPECHO MHXEHEPCTBO U MHXKeHepcka ceusmonorrja, YKNM, Ckorje

for the scientific researh project:
34 HAYUYHO-UCTPAKYBAYKUOT TPYA:

SEISMIC VULNERABILITY ASSESSMMENT OF TYPICAL MULTI SPAN
REINFORCED CONCRETE BRIDGES IN REPUBLIC OF MACEDONIA

OIEHKA HA CEU3MHUYKATA NOBPEJJIMBOCT HA TUIIMYHU Ab-
MOCTOBCKH KOHCTPYKIHNH CO NTIOBEKE PACIIOHH BO PEITYBJIUKA
MAKEJIOHUJA

e Petar Cvetanovski, Denis Popovski, Mile Partikov, Vladimir Damjanovski,
Emil Kocovski, Dimitar Hadziev*
Ilerap LiBeTranoBcku, lenuc Ilonosecku, Muiie Ilapruxos, Baaguvup lamjanosckn,
Emui KovoBckn, lumurap Xanuue*
Faculty of Civil Engineering, UKIM, Skopje,
* New Vision, Ohrid
I'pagexen ¢paxynrer, YKUM, Ckomje,
* Hjy Buxen, Oxpun

for the structural design project of:
3a MMPOEKTHPAEe HAa KOHCTPYKIIMjaTa 3a 00jeKTUTE Ha!
INDUSTRIAL CAPACITY COMPLEX OF TECHNICAL TEXTILE INDTIZ STIP

KOMIIVIEKCOT HA HHAYCTPUCKUTE KAITAHUTETHU HA TEXHUKAJI
TEKCTWJI BO TUP3 LITUIT



e Nikola Stojchevski, Mirko Malinski, Andrea Serafimovski,
Viktor Mitevski
Hukoua CrojueBckn, Mupko Manunckn, Anapea CepapuMoBCKH,
Bukrop MureBcku
GD “GRANIT” AD — Skopje
' J1. I'panur -A. /1. Cxonje

for the construction of;
3a u3Beq0a Ha 00jEKTOT:

STATE ARCHIVE OF R. MACEDONIA, CONSTITUTIONAL COURT OF R.
MACEDONIA AND ARCHAEOLOGICAL MUSEUM

AP KABEH APXHUB HA P. MAKEJIOHUJA , YCTABEH CYJ HA
P. MAKEJJOHUJA 1 APXEOJIOIIIKH MY3EJ

2016

e Goran Jekic
I'opan Jexuk
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
WHcTutyT 32 3eMjOTpEecHO MHKEHEPCTBO U MHXkeHepcka censmontoruja, Y KM, Ckonje

for the scientific researh project:
3a HAY4YHO-UCTPAKyBaAYKHUOT TPY/I:

DAMAGE DETECTION OF BUILDING STRUCTURES THROUGH
EXPERIMENTAL IDENTIFICATION OF ONE MODAL EIGENPAIR
JETEKTHUPAIBE HA OLIITETYBAIbA HA KOHCTPYKIIUU O/
BUCOKOI'PAABATA INPEKY EKCIIEPUMEHTAJIHA UIEHTUD®UKAILIUJA HA
EJAEH CET MOJAJIHU ITAPAMETPU

e Sonja Cerepnalkovska
Coma YepenHaikoBcka
Standardization Institute of the Republic of Macedonia
WuerutyT 3a cTannapan3anyja Ha PemyOnuka Makenonuja

for the scientific researh project:
34 HAYUYHO-UCTPAKYBAYKUOT TPYI:

MODEL OF PROMOTING AN INTEGRATED RISK-BASED MANAGEMENT
SYSTEM

MO/JEJI HA YHAIIPEAYBAIBE HA UHTET'PUPAH CUCTEM HA YIIPABYBAIBE
BP3 OCHOBA HA PU3HUK

e Zoran Milutinovic, Radmila Salic
3opan MunyrunoBuk, Pagmuia llanuk
Institute of Earthquake Engineering and Engineering Seismology, UKIM, Skopje
MHCTUTYT 32 3eMjOTpEeCHO MHKEHEPCTBO U MHXKeHepcKa cenzmontoruja, YKHM, Ckomje

for the scientific researh project:
34 HAYUYHO-UCTPAKYBAYKUOT TPYI:
HARMONISED REGIONAL SEISMIC HAZARD MAPS

XAPMOHM3AIINJA HA MAITUTE HA CEM3MHNYKHU XA3AP/l 3A BEMJUTE O/
3AITAZIEH BAJIKAH



e Emil Kocovski, Ljupce Kolev, Elena Popovska, Denis Popovski*
Emua KovoBcku, Jbynue KosieB, Enena Ilonoscka, Jlenuc [lonoBcku™
DGT “ZIKOL”, Strumica
* Faculty of Civil Engineering, UKIM, Skopje
AT “)KUKOJI”, Ctpymuia
* I'panexen dpaxynrer, YKUM, Cxkorje,

for the structural design project of:

3a MPOEKTHPAbE HAa KOHCTPYKIIHMjaTa 32 00jeKTOT:

MANUFACTURING PLANT FOR MODULAR HOUSING

IIOI'OH 3A ITPOU3BOACTBO HA EJIEMEHTH 3A MOAYJAPHO JOMYBAIBE

e Tome Trombev, Ljubisha Chaushevski, Zlatko Samardzioski, Toni Jovanovski
Tome TpombeB, Jbyouma Yaymencku, 3inarko Camapunocku, Tonu JoBanoBckn
Monting Engineering, Bitola
MonTunr Nuxenepunr, burona

for the construction of:
3a 1/13pa60T1<a U MOHTa>xxa CO J'IaHCI/IpaHne Ha.

STEEL STRUCTURE ON THREE COMPOSITE BRIDGES WITHIN THE HYDRO
TECHNICAL PROJECT DEVOL HYDRO POWER, REPUBLIC OF ALBANIA

YEJINYHA KOHCTPYKIIMJA HA TPU CITPETHATU MOCTOBHU BO PAMKHUTE
HA XUAPOTEXHHUYKHUOT ITPOEKT DEVOL HYDRO POWER, P. AJIBAHUJA

2017

e Goran Todoroski, Nikola Stojcevski, Andrea Serafimovski*
I'opan Tonopockn, Hukosna CrojueBcku, Anapea CepadpumoBcku™
Virendel DOO, Skopje
Bupennen 100, Ckorje
* GD GRANIT AD Skopje
*T. 4. TPAHUT - Al Ckomje

for the construction of the:
3a 13Bez0a Ha 00jeKTOT:

ROOF AND FACADES OF THE NEW MACEDONIAN PHILHARMONIC BUILDING
IN SKOPJE

KPOB U PACAIN HA OBJEKTOT MAKEIOHCKA ®UJIIXAPMOHUJA

2018

e Damjan Denkovski, Boban Josimovski, Dimitar Lazarovski

Hamjan JlenkoBcku, bodan Jocumockn, lumurap JlazapoBcku
Virendel DOO, Skopje
Bupennen JI00, Ckormje

for the structural design project of:

3a TIPOEKTUPAE Ha KOHCTPYKITHjaTa 3a 00jeKTOT:

COMMERCIAL BUILDING - AUTO SALON VOLVO IN SKOPJE
N3JI0OKBEHO ITPOJIA’KEH CAJIOH 3A ABTOMOBUJIMA BOJIBO BO CKOIIJE



e Elena Stankova, Boban Hristov, Canko Panev, Tatjana Manailova-Stojanovska
Enena CrankoBa, booan Xpucros, [{lanko IlaneB, Tatjana ManawioBa-CrojaHoBcKa
Sintek Inzenering, Skopje
Cunrex urmxeHepusr, Ckorije

for the construction of:
3a 3Beq0a Ha 00jeKTOT:

STRUCTURAL STRENGTHENING OF BRIDGE NO.1 ON RIVER VARDAR ON ROAD
R1105, SECTION DAVIDOVO -UDOVO

CAHAILIJA HA MOCT BP.1, P. BAPJAP HA TIAT P1105, IEJTHULIA
JIABHIOBO-YJIOBO



PROCEEDINGS

19th INTERNATIONAL SYMPOSIUM OF MASE
350PHUK HA TPY/IOBH

19th MEI'YHAPOJEH CHMIIO3HYM HA JITKM

CONTENT
CO/IPKHHA

MA

MA-1

MASE AWARDS
IIPU3HAHHUJA HA JII'KM

Goran MARKOVSKI, Marija DOCEVSKA, Atanas STRASHESKI, Irina
PETRESKA

INTEGRAL BRIDGE “MIHAJLO APOSTOLSKI” OVER THE RIVER
VARDAR IN SKOPJE

(MASE AWARD IN THE FIELD OF STRUCTURAL DESIGN FOR 2019)

I'opan MAPKOBCKMH, Mapuja JJOLIEBCKA, Aranac CTPAIIECKU, Upuna
[NETPECKA

HHTEI'PAJIEH MOCT “MHUXAJJIO AIIOCTOJICKH” IIPEKY
PEKATA BAPJAP BO CKOIIJE

(ITIPH3HAHHUE HA JJITKM 34 [IPOEKTHPAIBE HA KOHCTPVKIIHJA 34
2019)

Goran MARKOVSKI, Marija DOCEVSKA, Atanas STRASHESKI, Viktor
MARKELJ
EXTRADOSED BRIDGE OVER THE RIVER VARDAR IN SKOPJE

(MASE AWARD IN THE FIELD OF STRUCTURAL DESIGN FOR 2020)

I'opan MAPKOBCKMH, Mapuja JOLEBCKA, Atanac CTPAIIECKU,
Buxtop MAPKEJb
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2020)

Tome TROMBEYV, Ljubisha CAUSEVSKI, Zlatko SAMARDZIOSKI, Robert
KONESKI, Aleksandar TROMBEV, Toni JOVANOVSKI

PRODUCTION, TRANSPORT AND INSTALLATION OF THE ROOF
STEEL STRUCTURE AT THE CITY STADIUM IN CETINJE,
MONTENEGRO

(MASE AWARD IN THE FIELD OF CONSTRUCTION FOR 2020)
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MA-4 Simona BOGOEVSKA
A HOLISTIC FRAMEWORK FOR DATA-DRIVEN DIAGNOSTICS OF
OPERATIONAL WIND TURBINES

(MASE AWARD IN THE FIELD OF SCIENTIFIC RESEARCH FOR 2019)
Cumona BOI'OEBCKA

XOJIMCTUYKU TPUCTAI 3A TUJAT'HOCTUKA HA BETEPHUIIN
INPEKY U3BMEPEHHU IOJATOLH

(IIPU3HAHUE HA J]JTKM 34 HAYYHO UCTPA’KYBAFBE 34 2019)

MA-5 Jordan BOJADJIEV
INNOVATIVE METHOD FOR IMPROVEMENT OF THE SEISMIC
RESISTANCE OF THE MASONRY INFILL WALLS IN RC FRAME
STRUCTURES

(MASE AWARD IN THE FIELD OF SCIENTIFIC RESEARCH FOR 2019)

Jopnan bOJAIIMEB

NHOBATHUBEH METO/ 3A 3TOJIEMYBAIBE HA CEU3MHNYKATA
OTHOPHOCT HA SUJOBUTE OJ1 UCITOJIHATA BO APMUPAHO
BETOHCKHX PAMOBCKH KOHCTPYKIIMA

(IIPU3HAHUE HA JITKM 34 HAYYHO UCTPA’KYBARE 34 2019)

MA-6 Mile PARTIKOV
ANALYTICAL AND THEORETICAL RESEARCH OF HOLLOW
SECTIONS JOINT RIGIDITY EFFECTS ON BEHAVIOUR OF
VIERENDEEL TRUSSES
(MASE AWARD IN THE FIELD OF SCIENTIFIC RESEARCH FOR 2020)
Mune I[TAPTUKOB
EKCHEPUMEHTAJIHO U TEOPUCKO UCTPAKYBAIBE HA
BJINMJAHHUETO Ol KPYCTOCTA HA JA3JIUTE KAJ BUPEHJIEJI
HOCAYH O 3ATBOPEHHU IMTPOD®UJIN
(IIPU3HAHUE HA JITKM 34 HAYYHO HCTPAKYBAFE 34 2020)
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|P-2 Toni ARANGJELOVSKI
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Touu APAHI'EJIOBCKU
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* in alphabetic order of the first author’s surname
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KOH EPATA HA EBPOKOJIOBUTE - UJIEH PA3BOJ U BTOPA
T'EHEPAIIUJA HA EBPOKO/ 7

P-4 Andreas KAPPOS 129
A CRITICAL OVERVIEW OF THE NEW EUROCODE 8 — PART 3

IP-5 Hartmut PASTERNAK 142
THE NEW EUROCODE 3 - DESIGN OF STEEL STRUCTURES - PART
1-1: GENERAL RULES AND RULES FOR BUILDINGS

I1P-6 Nenad PECIC 147
DESIGN OF CONCRETE STRUCTURES ACCORDING TO
EUROCODE 2 AND BAB 87: COMPARISON OF BASIC
CALCULATIONS

|1P-7 Davor SKEJIC 163
EUROCODE 1 - CLIMATIC LOADS ON BUILDING STRUCTURES

IP-8 Milan SPREMIC, Zlatko MARKOVIC 177
ADVANCE DESIGN METHODS OF STEEL STRUCTURS BASED ON
EUROCODE 3

MT* MAIN TOPIC
I'lABHA TEMA
MT-1 Sead ABAZI, Natasha NEDELKOVSKA, Bojan SUSINOV, Spasen 193
GjORGJEVSKI
VERIFICATION OF RETAINING WALLS BEARING CAPACITY

ACORDING TO MKS AND EROCODE 7 BY THE THEORY OF
RELIABILITY

Cean ABA3MU, Harama HEJIEJIKOBCKA, bojan CYCUMHOB, Cnacen
I'OPI'EBCKH

BEPUD®UKAIINJA HA HOCUBOCT KAJ IOTIIOPHU SUJ1OBU
CIIOPEJ MKC M1 EBPOKO/[ 7 CO IIPUMEHA HA TEOPHUJA HA
JOBEPJIUBOCT

MT-2 Zoran BRUJIC, Radomir FOLIC, Milo§ COKIC 201
PUNCHING SHEAR DESIGN ACCORDING TO SECOND
GENERATION EUROCODE 2 (prEN 1992-1-1:2021)

MT-3 Meri CVETKOVSKA 211
STRUCTURAL FIRE DESIGN ACCORDING TO EUROCODE 1

Mepu IBETKOBCKA
INPOEKTHUPAIBE 3A IIOKAPHA COCTOJBA BO COI'VIACHCT CO

EBPOKO/J 1

* in alphabetic order of the first author’s surname
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Sofija DUSHANOVSKA, Darko NAKOV, Goran MARKOVSKI, Toni
ARANGJELOVSKI, Denis POPOVSKI

ANALYSIS OF SECOND-ORDER EFFECTS ACCORDING TO
EUROCODE 2

Co@qu JAYITAHOBCKA, Jlapko HAKOB, I'opan MAPKOBCKMU, Tonu
APAHI'EJIOBCKMU, [ennc IIOITOBCKU
AHAJIN3A HA BJIIMJAHUJA OJ1 BTOP PEJ CIIOPE]lI EBPOKO/I 2

Kemal EDIP, Vlatko SHESHQOV, Julijana BOJADJIEVA, Dejan
IVANOVSKI, Toni KITANOVSKI
BASIC DESIGN PRINCIPLES TO EUROCODE 8-5

Igor GJORGIJIEV, Angela POPOSKA
WIND ACTION ON STRUCTURES ACCORDING TO EUROCODE

Urop 'OPI'MEB, Anrena ITOTTOCKA
JIEJCTBO O/l BETEP HA KOHCTPYKIIMM CIIOPE/] EBPOKO/I

Ivan GLISOVIC, Marija TODOROVIC, Nada SIMOVIC
VIBRATIONAL SERVICEABILITY DESIGN METHOD FOR TIMBER
FLOORS ACCORDING TO EUROCODE 5

Dejan IVANOVSKI, Kemal EDIP, Julijana BOJADJIEVA, Vlatko
SHESHOV, Toni KITANOVSKI

COMPARATIVE ANALYSIS OF STABILITY OF RETAINING WALLS
ACCORDING TO THE CURRENT PRACTICE AND EUROCODES

Hejan UBAHOBCKU, Keman EJINUIL, Jynujana BOJAIIMEBA, BnaTtko
IIENIOB, Tonu KUTAHOBCKU

KOMITAPATUBHA AHAJIN3A HA CTABUJIHOCT HA MOTIIOPHU
SUJTOBU CIIOPEJ JOCEI'AILIHA IMTPAKCA U EBPOKOJ0OBHA

Josif JOSIFOVSKI, Merita ISMAILI, Aleksandra N. ATANASOVSKA
CALCULATION OF PILE BEARING CAPACITY ACCORDING TO
EUROCODE 7 USING THE RESULTS FROM CPT AND SPT SITE
INVESTIGATIONS

Jocud JOCUDPOBCKU, Mepura UCMAWIIN, Anekcanapa H.
ATAHACOBCKA

HNPECMETKA HA HOCUBOCT HA KOJI CO PE3VYJITATH O/
JJABOPATOPUCKHU UCITMTYBAIBA CITIOPEJI EBPOKO/ 7

Josif JOSIFOVSKI, Merita ISMAILI, Aleksandra N. ATANASOVSKA
CALCULATION OF PILE BEARING CAPACITY ACCORDING TO
EUROCODE 7 USING THE RESULTS FROM LABORATORY
TESTING

Jocud JOCUDPOBCKU, Meputa UICMAWJIN, Anekcanapa H.
ATAHACOBCKA

NPECMETKA HA HOCUBUOT KAITAIMUTET HA KOJI CITIOPE]]
EBPOKOJIOT 7 O PESYJTATUTE JOBUEHU CO CPT U SPT
HUCIIUTYBAIbBA

223

233

247

257

267

277

286


file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy

MT-11

MT-12

MT-13

MT-14

MT-15

MT-16

MT-17

MT-18

Milorad JOVANOVSKI, Jovan Br. PAPIC, Igor PESEVSKI
EDUCATION AND QUALIFICATION REQUIREMENTS —
VALUABLE ANNEX TO THE SECOND GENERATION OF
EUROCODE 7

Muopax JOBAHOBCKH, Josan Bp. TIATIVK, Wrop TTEIIEBCKHU
OBPA3OBAHUE U KOMIETEHIIUY - 3HAYAEH AHEKC HA
BTOPATA TEHEPAIIMJA HA EBPOKO/JI 7

Milorad JOVANOVSKI, Igor PESEVSKI, Jovan Br. PAPIC
EUROCODE 7 AND ROCK MECHANICS: A PROBLEM OR A
CHALLENGE?

Munopan JOBAHOBCKU, Urop TTELLIEBCKU, Josau Bbp. ITATIMK
EBPOKOJl 71 MEXAHUKA HA KAPIIU: ITPOBJIEM WJIN
INPEU3BUK?

Semso KALAC, Naja ZEJINELAGIC, Dusko LUCIC
THE ALGORITHM OF ANALYSIS AND DIMENSIONING OF STEEL
WATER TANK ACCORDING TO EUROCODES

Tatjana KOCETOV MISULIC, Aleksandra RADUJKOVIC
EVALUATION OF BENDING MODULUS OF ELASTICITY IN
TIMBER ACCORDING TO EN 384 AND EN 14358

Despina KRSTEVSKA, Elena DUMOVA-JOVANOSKA, Grozde Aleksovski
TREATMENT OF THE HORIZONTAL IRREGULARITY FOR
UNREINFORCED MASONRY BUILDINGS IN NATIONAL
PROVISIONS OF 1981 AND EUROCODE 8

Hecimaa KPCTEBCKA, Enena IYMOBA-JOBAHOCKA, I'po3ne
AJIEKCOBCKU

TPETMAH HA HEPET'YJIAPHOCTA BO OCHOBA KAJ OBJEKTH
OJ HEAPMHUPAHA SUJAPUJA BO HAITMOHAJIHUTE ITPOITUCH
01981 1.1 EBPOKO/ 8

Zlatko MARKOVIC, Jelena DOBRIC, Milan SPREMIC
NEW GENERATION OF EUROCODE 3 - THE MOST IMPORTANT
CHANGES

Darko NAKOV
DESIGN PRINCIPLES OF EUROCODE 2

Hapxo HAKOB
NPUHIAIIN HA ITPOEKTUPAIGE CITIOPEJl EBPOKO/ 2

Mladen NASTESKI, Denis POPOVSKI, Mile PARTIKOV
ANALYSIS AND DESIGN OF A STEEL JOIST, COMPARISON OF
MACEDONIAN STANDARD WITH EUROCODE

Mnagexn HACTECKU, Hennc ITOITOBCKU, Mune ITAPTHUKOB
AHAJIN3A U IIPECMETKA HA R-HOCAY, CITOPEJBA HA
MAKEJOHCKHOT CTAHIAAP/J CO EBPOKO/I

296

304

314

320

328

342

352

366


file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy

MT-19

MT-20

MT-21

MT-22

MT-23

MT-24

MT-25

Ivana NIKOLOVSKA, Natasha NAJDOVSKA, Jovana MIRCHEVSKI,
Andrea VELKOVA, Aleksandar BOGOEVSKI

COMPARISON OF SEISMIC ACTIONS FOR ABUTMENTS
ACCORDING TO EUROCODE AND OUR REGULATIONS

Nana HUKOJIOBCKA, Harama HAJJIOBCKA, Joana MUPUEBCKMH,
Annpea BEJIKOBA, Anexkcanmap bOI'OEBCKU

CIHHOPEJABA HA BJIMJAHUJA O/l CEU3SMUKA KAJ KPAJHU
CTOJIBOBH O MOCTOBHU IO EBPOKOJA U HALIHX MPOIINUCHU

Nikola NISEV, Denis POPOVSKI, Mile PARTIKOV
CONTEMPORARY PRINCIPLES OF INDUSTRIAL BUILDING
PROJECT IN ACCORDANCE WITH EUROCODE

Huxona HUCEB, [leanc IIOIIOBCKU, Mune ITAPTUKOB
COBPEMEHUM METOJU HA TIPOEKTUPAILE HA UTHAYCTPUCKHU
OBJEKT BO COI'JTACHOCT CO EBPOKOJ

Jovan Br. PAPIC, Ljupéo DIMITRIEVSKI, Milorad JOVANOVSKI, Igor
PESEVSKI, Leon GUCUL;j

(DIS)CONTINUITY IN THE DESIGN OF RETAINING WALLS:
GREETINGS FROM EUROCODE 7!

Josan Bp. ITAIMK, Jbyruo IUMUTPUEBCKH, Munopag JOBAHOBCKY,
rop IELIEBCKU, Jleon TVIYJb

(IMC)KOHTUHYUTET BO MIPOEKTUPAIETO HA TOTIOPHU
SHUJIOBH: TIO3JIPAB OJ1 EBPOKO/I 7!

Dragan STAMEYV, Siljan MIHAJLOVSKI, Liljana GRKOVA, Bojan
GOLABOSKI

COMPARATIVE ANALYSIS OF MAIN RC PRESTRESSED BOX
STRUCTURE ACCORDING TO DIN AND EUROCODES

Hparan CTAMEB, Cunjan MUXAJJIOBCKU, Jlunjana 'PKOBA, Bojan
T'OJIABOCKHA

KOMITAPATUBHA AHAJIM3A CIHIOPEJl DIN U EC HA PACITOHCKA

AB IIPEJHAITIPETHATA CAHJAYECTA KOHCTPYKIINJA

Naum STEFANOVSKI, Philip WILLEMS, Elena POPOVSKA
WIND CALCULATION: TOO MUCH WORK FOR SMALL
STRUCTURES???

Angelko STOJANOVSKI, Denis POPOVSKI, Mile PARTIKOV
ANALYSIS OF COMPOSITE COLUMNS LOADED BY BIAXIAL
ACTION USING DIAGRAMS OF INTERACTIONS ACCORDING TO
EUROCODE 4

Axnrenko CTOJAHOBCKMU, Jlenuc IIOIIOBCKU, Mune IIAPTHKOB
AHAJIN3A HA BUAKCHUJAJIHO TOBAPEHU CIIPETHATHU
CTOJIBOBU ITPEKY JIUJATPAMU HA HHTEPAKLIMJA CITOPE/]
EBPOKO/I 4

Angelko STOJANOVSKI, Denis POPOVSKI, Mile PARTIKOV
DEFINITION OF DEFORMATION EQUATION OF COMPOSITE
CROSS-SECTION ACCORDING TO EC4

Axnrenko CTOJAHOBCKMU, Jlenuc IIOIIOBCKU, Mune ITAPTHKOB
JE®@UHUPAIBE HA JE®OPMAIIMOHA PABEHKA HA CITPET'HAT
IMPECEK CITIOPEJl EBPOKO/ 4

376

385

396

404

414

420

430


file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy

MT-26 Bojan SUSINOV, Spasen GjORGJEVSKI, Sead ABAZI 440
- DESIGN OF EMBEDDED RETAINING STRUCTURES ACCORDING
TO EUROCODE 7 USING FINITE ELEMENT METHOD
Bojan CYCUHOB, Criacer 'OPITEBCKU, Ceax ABA3H
NPOEKTUPAIE HA IIOJITPAJIA OJI BKOIIAHU SUJIOBH CIIOPE]]
EBPOKO/I 7 CO METOJAOT HA KOHEYHH EJTEMEHTH

SEISMIC ENGINEERING
CEU3SMHUYKO UHX XEHEPCTBO

2
e
*

92
1
[HEN

Timur CURIC, Demir VATIC 446
ANALYSIS OF THE INFLUENCE OF PASSIVE SEISMIC
PROTECTION IN RC STRUCTURES WITH SOFT GROUND FLOOR

wn
1
N

Kefajet EDIP, Roberta APOSTOLSKA 456
SEISMIC RISK ASSESSMENT AT URBAN SCALE - PILOT STUDY,
KARPOSH, SKOPJE

Kedajer EJIUII, Pobepra AIIOCTOJICKA

INPOLOEHA HA CEM3MHNYKHA PU3UK BO YPEAH PASMEP -
MMMWJIOT CTYAUJA, ONIIITHUHA KAPIIOWI, CKOIIJE

wn
1
w

Mihail GAREVSKI, Valentina LUCKOVA, Tanja ILIEVSKA, Marina 464
KORDOSKA

POSSIBILITY TO ANALYZE THE WIND TURBINES BY APPLYING

THE ROLLING REGULATIONS AND EUROPEAN STANDARDS

w
1
S

Mihail GAREVSKI, Valentina LUCKOVA, Tanja ILIEVSKA, Marina 473
KORDOSKA

“DO YOU REMEMBER IT?” — A NEW APPROACH TO CITIZEN
SEISMOLOGY

Muxaun 'APEBCKMU, Banentuna JIVUKOBA, Tama UJIMEBCKA, Mapuna
KOPOOCKA

“ITAJIN CE CEKABATE?” — HOB IIPUCTAII BO TPATAHCKATA
CEU3MOJIOT'NJA

wn
1
ol

Goran JEKIC, Veronika SHENDOVA, Roberta APOSTOLSKA, Aleksandar 484
ZLATESKI, Aleksandar ZHUROVSKI, Elena DELOVA, Julijana

BOJADIJIEVA

1ZI1S’ PROTOCOL FOR EVALUATION OF SEISMIC RESISTANCE

OF EXISTING BUILDINGS - SEISMIC CERTIFICATE

wn
1
»

Admir KAJRIMANOSKI, Koce TODOROV 492
NONLINEAR SEISMIC ASSESMENT OF SOFT STOREY
STRUCTURES

Amvup KAJPUMAHOCKU, Kore TOJIOPOB
HEJIMHEAPHA INPOIIEHA HA CEU3MHUYKUOT OAI'OBOP HA
KOHCTPYKIUU CO ®PJEKCUBUJIEH KAT

* in alphabetic order of the first author’s surname


file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy

wn
1
\l

w
1
o

wn
]
(o}

SE-10

Marko MARINKOVIC, Svetlana BRZEV, Nikola BLAGOJEVIC, Ivan
MILICEVIC, Zeljko ZUGIC, Petar BURSAC

PERFORMANCE OF MASONRY BUILDINGS DURING THE
NOVEMBER 26, 2019 ALBANIA EARTHQUAKE (MW 6.4) AND
DECEMBER 29, 2020 PETRINJA EARTHQUAKE (MW 6.4)

Ana NANEVSKA, Toni KITANOVSKI, Aleksandar ZUROVSKI, Daniel
TOMIC, Goran JEKIC, Roberta APOSTOLSKA

COMPARISON OF DIFFERENT STANDARDS FOR SEISMIC DESIGN
OF REINFORCED CONCRETE FRAME STRUCTURE

Ana HAHEBCKA, Touu KUTAHOBCKU, Anekcangap X KYPOBCKH,
Januen TOMUK, Topan JEKHK, PoGepra ATIOCTOJICKA

CIIOPEJIGA HA CTAHJAP/H 3A CEU3MHUUYKO [TPOEKTUPAIHE
MPEKY IPUMEP HA Ab PAMOBCKA KOHCTPYKIIUJA

Zabedin NEZIRI, Radmila SALIC
REVIEW AND COMPARATIVE ANALYSIS OF AVAILABLE FAULT
DATABASES FOR THE TERRITORY OF N. MACEDONIA

3a6exna HEBUPH, Pagmmta [IIAJTUK

MPEIJIEJ 1 KOMIIAPATUBHA AHAJIN3A HA IIOCTOJHU BA3H
HA MOJIATOILH 3A PACEJHU CTPYKTYPU HA TEPUTOPUJATA
HA C. MAKEJIOHUJA

Zoran RAKICEVIC, Aleksandra BOGDANOVIC, Dimitar JURUKOVSKI,
Predrag GAVRILOVIC

DESIGN PROCEDURE FOR COMPLEX STRUCTURES UNDER
DYNAMIC LOADS

Zoran RAKICEVIC, Aleksandra BOGDANOVIC, Dimitar JURUKOVSKI,
Predrag GAVRILOVIC

STRUCTURAL DESIGN FOR SEISMIC AND WIND ACTION OF A
TELECOMMUNICATION TOWER-CASE STUDY

Leart TARAVARI, Daniel VELINOV, Koce TODOROV
APPLICATION OF PROBABILITY MODELS IN ESTIMATION OF
SEISMIC ACTIVITY OF THE BALK AN PENINSULA AND ITS
NEARBY REGIONS

Jleaptr TAPABAPMU, Januen BEJIMHOB, Konie TOJOPOB
NMPUMEHA HA BEPOJATHOCHU MOJEJIA 3A TPOLNEHA HA
CEN3MHNUYKATA AKTUBHOCT HA BAJIKAHCKHOT
MMOJIYOCTPOB U HEI'OBATA BJIMCKA OKOJIMHA

Vladimir VUKOBRATOVIC
THE INFLUENCE OF JERK ON THE SEISMIC RESPONSES OF
RIGID LINEAR ELASTIC AND NONLINEAR SDOF SYSTEMS

Aleksandar ZLATESKI, Veronika SHENDOVA, Elena DELOVA, Goran
JEKIC, Aleksandar ZHUROVSKI

HARMONIZATION OF SEISMIC VULNERABILITY ASSESSMENT
OF URBAN HISTORIC CENTERS

502

512

522

532

540

548

558

568


file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy

FE* FIRE ENGINEERING
IHNOKAPHO HH/KEHEPCTBO

FE-1 Mirjana LABAN, SneZana ILIC, Igor DZOLEV, Suzana DRAGANIC 577
EUROPEAN AND NATIONAL ASSESSMENT PROCEDURE FOR THE
FIRE PERFORMANCE OF FACADES

Milica MIRKOVIC MARJANOVIC, Aleksandar KIJANOVIC, Snezana ILIC, 583
Goran TODOROVIC, Radovan GOSPAVIC

EXPERIMENTAL AND NUMERICAL ANALYSIS OF A WALLS

MADE FROM AERATED CONCRETE BLOCKS EXPOSED TO FIRE

TI
I
N

Milica MIRKOVIC MARJANOVIC, Aleksandar KITANOVIC, Snezana ILIC, 591
Goran TODOROVIC, Radovan GOSPAVIC

THE COMPARATIVE ANALYSIS OF THERMAL BEHAVIOUR OF A
DIFFERENT THICKNESSES WALLS MADE FROM AUTOCLAVED
AERATED CONCRETE BLOCKS EXPOSED TO FIRE

TI
I
w

_n
I
S

Nikola RAJIC, Andrija RASETA 598
INITIAL BOW IMPERFECTION SENSITIVITY IN THE BUCKLING
RESISTANCE OF AUSTENITIC I-SECTION COLUMNS IN FIRE

_n
I
o1

Nikola RAJIC, Andrija RASETA, Igor DZOLEV, Vladimir ZIVALJEVIC 608
BUCKLING RESISTANCE ASSESSMENT OF STAINLESS STEEL
WELDED I-SECTION COLUMNS IN FIRE USING ABAQUS

TI
i
o

Nikola RAJIC, Andrija RASETA 618
INFLUENCE OF RESIDUAL STRESSES ON THE MINOR AXIS

BUCKLING OF AUSTENITIC STAINLESS STEEL COLUMNS IN

FIRE

T
I
\l

Almir RUSHITI, Meri CVETKOVSKA 628
FIRE RISK ASSESSMENT IN PUBLIC BUILDINGS

Assmup PYIIUTH, Mepu LIBETKOBCKA

MPOLIEHA HA PU3MK O] HOKAP BO JABHU OBJEKTH

TI
i
o

Ashkan SHOUSHTARIAN MOFRAD, Hartmut PASTERNAK 638
NUMERICAL STUDY OF SANDWICH PANEL CONNECTION
SUBJECTED TO SHEAR FORCES AT ELEVATED TEMPERATURES

* in alphabetic order of the first author’s surname


file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
file:///C:/Users/Nikola/Desktop/MASE%2016/prvi%20strani/CONTENTS/02INVITED_PAPERS/01BALAZS%20Gyorgy
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ITPUCTAII 3A AHAJIN3A HA PU3UIUA KAJ )KEJIE3HUYKHN
TYHEJIN

Backo FAL[EBCKI/Il, 3narko SAGUPOBCKI?, Mapujana JIASAPEBCKA?S,
WBona HEJIEBCKA*, Pucte PUCTOB?®, Cno6ozan O bEHOBHMK®

AIICTPAKT

HHaTen3nBHaTa moTpeda U U3rpanda Ha TYHEIUTE € TIPOocieieHa co HecurypHocty. [Ipuanaa 3a mojasa
Ha HECUTYPHOCTU C€ KOMIUJICKCHUTE PELICHHja U YCIOBH 3a OBHE KOHCTPYKIHMH. MecTomnonoxbara u
TUMEH3UHUTEe, CTaHyBaaT ce MOBeKe NMPEeNM3BUKYBAYKH, a M3Trpandara ce MpeABHIyBa BO ITOCIOKEHU
TEOJIONIKH YCIIOBH, IITO JIOBEAyBa /0 NpHWMEHa Ha HOBU INPHCTAIH, METOJOJOTHHA W TEXHOJOTHU O]
CTpaHa Ha MHXeHepuTe. EfleH o1 MOHOBHTE MPHUCTAIIU 32 CIIPaBYBambEe CO HECUTYPHOCTHTE € MpolieHaTa
Ha Xa3apAd M pU3NLY M JeQUHUpake HA HAYMHU 32 HUBHO yIpaByBame. lIponeHara Ha pu3nLuUTe €
eCeHIMjaJieH JIeNl 3a JOHECyBame Ha MPAaBWIHHM OMIYKH. MHOTY YecTo pelieHujaTa KOW H3Iiefaatr
NOEBTHHM M TOOp3M 0asupaHO Ha JETEPMUHHCTHYKH NPOLEHKH, C€ TOBP3aHH CO TIOTOJIEMH
HecUTypHOCTH H pus3uuu. Kaj TyHenmuTe MoOXe Ja ce jaBaT 3HajayHM PHU3HMLHK IOBP3aHU CO
MIPEYEKOPyBakbe Ha TPOIIOIUTE, OJJI0KYBamke Ha POKOT HAa M3BeN0a W IOCIEAWIN BP3 XKUBOTHATA
cpenuHa. Mcro Taka, Kako MITO € JEMOHCTPHUPAHO BO TOBEKE MCTOPHCKH 3alHCH, BO TYHEIHTE MMa
rojieM MOTEHIMjal 32 HECPEKH BP3 JIMIA BO MPOLECOT Ha u3rpaada. ['eHepasiHo MMa JBa IMpUCTaNH 3a
MPOIeHa Ha PU3HIINTE: KBAJIMTATUBEH U KBAHTUTATHBEH. Bo 0BOj TpyA € mprKa)kaH pUCTAal 3a MpolieHa
Ha PHU3HIM KOj TIPeTCTaByBa KOMOWMHAIIM]a O]l aHaIM3a Ha JAPBOTO Ha TPEIIKH M aHaJTN3a Ha JPBOTO Ha
HACTaHH, CO IITO ce 10OMBa KBAHTUTATHUBEH PE3YJITAT KOj MIOHATaMy MOXKE J]a Ce IPUMEHH 32 paHTUPAIbE
BO OJIHOC Ha TPaHULM Ha NPUQATIMBOCT U ONpEeTyBambe Ha COOJBETHU NIPEBEHTUBHH WM 3alITUTHH
MEpKH.

Knyunu 360posu. Pusuyu; Tynenu, HUzepaoba; Aunanuza na Opeo na epewku, Aunanuza Ha Opeo Ha
HACMAHU.
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1. BOBE]J

TyHenmuTe 0BO3MOXKYBAaaT COBNIAJYyBamhe Ha KOMIUICKCHU IMPENPEKH W UCIONHYBakEe HAa TEXHUUYKUTE
napamMeTpH 3a U3rpanda Ha MOJEPHHW IaTHINTa W JKEIEe3HUIM, KaJe ce pa3BUBaaT ToJieMH Op3HHHU.
TyHenuTe ro MUHHUMH3WpAaT BIMjaHHETO OA HH(QPACTPyKTypaTa Bp3 JKMBOTHATa CpeJuHAa, a BO
rpajlOBUTE CO HUBHATA MTOCTABEHOCT T'O MOJ00pYBaaT KBAIUTETOT Ha x)uTenuTe. Co MpoIoKyBame Ha
ypOaHu3aIujata U 3rojieMyBame Ha 0apamaTa 3a KBaJIHTET W CHTYPHOCT Ha KHBOTOT, CE OYCKyBa
BaKHOCTA HA IMOJ3E6MHUTE KOHCTPYKIUM Ja C€ 3roJieMH YIITe MoBeke. Bo Hamiata japikaBa, criopen
MOMEHTAIHUTE U HIHUTE NMPOSKTHH PEIICHH]ja 3a JKEIe3HUYKUTE U TIATHUTE KOPHUIOPH, HA MTOBUJIOK €
u3rpaadarta Ha 3HAYUTENIEH Opoj Ha TYHEIH, 0COOSHO BO JIENOT Ha JKeJIe3HHIATA.

[ToBekeTo o MPOEKTHUTE CE CIIPaByBaaT CO HECHUTYPHOCTHUTE, HO MHOTY OJi HUB JIO OJpe/ieHa MepKa
3aBUCAT O[] HCIPECABUJACHU CUTYallUH KOU HITO CC HAABOP O KOHTpOJIaTa Ha UHBECTUTOPOT, HAA30POT,
NPOEKT MEHAIePOT M U3BeAyBadoT. Tpeba Ja ce uMa BO MpEABH] JieKa, TOPAIH HECHTYPHOCTUTE, HE
MMOCTOX TPOEKT Oe3 OJpeNIeH CTeTNeH Ha PU3UK. PU3UKOT BO CBOjaTa HAjOCHOBHA (popMa ce neduHupa
KaKO TIOTEHIIM]jaJl 3a HecaKaHa MOoCeIuIla MOPau HeKOj Xa3ap.

TpagunuoHaIHO pU3UIKMTE OWile pelaBaHl WHAUPEKTHO MPEKy HHKEHEPCKUTE OJITYKH MTPEB3EMEHH BO
(hazara Ha n3paboTKa HA MPOEKTOT. Bo eHemHO BpeMe BaKBHOT MPHUCTAIl € HEJOBOJIEH U HECOO/IBETEH,
MUMajKy TH BO MPEABH]] BAXKHOCTA W BPETHOCTA HA MPOEKTUTE OJ1 IPAJICKHUIITBOTO, OCOOCHO BO JICIOT
Ha tyHenute. [lopagu Toa, Joara O IMMpOKA NMPUMEHA HA aHANU3WUTE W METOJIUTE 3a IMpOolleHa Ha
PU3UINTE, KAKO M HIBHOTO MEHAlIMpame. Bo cBeTCKH paMKH FiMa 3roJieMyBake Ha TPEHOT 32 IPUMEHa
Ha TpucTany 0a3upaHu Ha PU3WK W Ce LEJIH KOH 3rojieMyBame Ha CBECTa 3a OBaa MmpobieMaTHKa BO
pa3NuYHM TPaHKH OJ OMIITECTBOTO. lIpolleHaTta Ha pUBKMIHUTE € CTPYKTYpEeH MNpolec cO KOj ce
UACHTU(UKYBAaT BEPOjaTHOCTA U CTEIICHOT Ha HETaTUBHY TOCJIEIUITY KOU MTPOU3JIETyBaat O OJ[peIeHH
MIPUPOTHI HACTAHH WIJIH YOBEUKH aKTHBHOCTH.

2. XA3APJIU U PUBUIIU KAJ TYHEJIUTE

Pu3uKkoT € MoBp3aH co 0JIpe/icHU HACTaHU KOU MPEIU3BUKYBaaT OCICIUIN KO CE HaJYECTO HETaTHBHHU.
Bo nwurtepaTyparta moctojar orpoMeH Opoj Ha AeHUHHUIMHU 33 PH3HMK, HO TJIABHHUTE MOUMH KOU Ce
KOPHCTAT BO OBaa 00JacT HAjueCcTO WCTU (XazapX, MOCISAWII ¥ TOBPEIJIMBOCT). XazapauTe Kaj
TYHEJIHTE BO TOHOBO BPEME CE TIABHO MPOCIIEAEHH CO EKOHOMCKU M BPEMEHCKH TIOCIIANIIH, a TIOPETKO
U co yoBeukH nocneauiy. Ol aclieKT Ha BIIWjaHUja BP3 )KUBOTHATA CPEAMHA, TIOA3EMHUTE KOHCTPYKIIUU
MMaaT MHOTY TO3UTHBHH KapaKTEPUCTUKH, a BO MHOTY CIIydaH IIPETCTaByBaaT HajmoOpH perieHuja 3a
npoOiieMuTe BO 0Baa 00JIacT.

Criopenr moAaToluTe 0J pa3iMyHU M3BOPU HHU3 CBETOT, MOXKE Jla C€ JOjJe JO 3aKIy4yOK JieKa IpH
u3rpanba Ha TYHEJUTE CE jaByBaaT Pa3lMYHU TUIIOBH Ha XasapAu M pusMid. Bo jurepatypara,
KOJIATcoT (pyIIee) KaKo MojaBa € HajuecTo eBUACHTHPAH HACTaH [TOPaIH TOJIEMHUTE MOCIECIUINTE KO
TH MPEeIu3BHKYyBa Bp3 MPOIECOT Ha rpanda, O0e30eaHOoCTa Ha paOOTHUIMTE M OKoiuHara. Komamcor
MOXe Ja ce MaHu(ecTUpa Ha Pa3IMYHU HAYMHH KaKo: arame Ha HAJICNI0], HECTAOWITHOCT Ha YelIOTO Ha
HCKOIIOT, 0OpYIITyBame Ha SUIOBUTE U ¢i1. HajuecTo oBaa mmojasa e mpeau3BrUKaHa o] ToBeke (hakTopw,
a JIeJ1 0J1 HUB CE M OCTaHATH BUJIOBH Ha Xa3apH.

TaGena 1. [TonaTonu 3a Hecpeku 3a BpeMe Ha M3rpaada Ha TYHEJIM HU3 CBETOT

. Brymita bpoj na
Hme Jlokaumja Iepuon JTOJKMHA Kpreu/km
k] KPTBH

Totapa [IBajuapuja 1872-1882 15 177 11,80
Aprentepa [Inanuja 1887-1890 4 14 3,50
Mont bnank | ®pannwmja/Urammja | 1959-1962 12 17 1,42
CeukaH Jamonwuja 1971-1987 90 36 0,40

EBporynen Jlamanm 1988-1994 160 13 0,081

Kpocpewn Anrnumja 2012-2015 42 1 0,024
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Bo Harmiata Jp»xaBa HeMa MOJATOIM 33 CMPTHU CIy4ad NMPH M3rpaada Ha TYHENH, HO 3a0CNeKaHu ce
OJIpEICHY MOBPEIH Kaj paOOTHHUITUTE KOU OWJIe TIPEIU3BUKAHHN TTOPAIH ONPEACHH Xazapau. bumejku Ha
MOBHJIOK C€ TIOBEKE MPOEKTH O] TPAHCIIOPTHATA HHPPACTPYKTYPa, KaJie Ce MPOSKTUPAHH ITOT0JIeM Opoj
Ha TYHEJH, BaKHO € Jla C€ BOJM IOJCTalHA CBHJICHIIM]a 3a CUTE HENPEIBUACHU HACTaHHU KOU OH ce
jaBuie mpu u3rpanda u ekcruioatanuja. BakBHOT mpucTan, KOj HajYecTo € MOBp3aH CO MPOIECOT Ha
yIpaByBambe Ha PHU3HIM, Tpeda a Oue CONUIHA OCHOBA 3a BOCIIOCTABYBAHE HA OJIPSIICHH HACOKH U
MpaBUJIa BO 0Baa 00J1acT Ko OU CITyKelle BO HIHUHA.

Bo ¢asara Ha excmioaTanyja ce jaByBaaT ApYI'M BUAOBH Ha Xa3apAu Kako: MOXapH, CyJUp Ha BO3MUIA,
€KCIUIO3WH, UCTeKYBamke Ha arpeCUBHU WM TOKCHYHH MaTepHjalid, IPUPOJHH I10jaBH (3€MjOTPECH H
MOTJIaBH) W CrieMU(UYHN HACTaHM (KapaKTepHUCTHYHHU 3a MOTONEeHH TyHenHu). Hajromem Opojor Ha
XazapAd W PHU3MIOM Ce€ CIlydyBaaT BO coOOpakajHHTE TyHeNIW, OWACjKM HajuecTo JyreTo THu
NpEAN3BUKYBAaT HEMIOCAKYBAaHUTE HACTAHU MPH €KCILUIOATALH]a.

3.

[Ipu mouetHUTE MpOeKTHU (Pa3u 3a WACHTHU(PHUKALMja HAa MOTEHIMjATHUTE Xa3apAu KOU IpEeTCTaByBaaT
3aKaHa 3a aKTHBHOCTHTE IPHU M3Be0a, HAJUECTO Ce CIIPOBEyBa KBAJIMTATUBHA aHAIIN3a HA PU3HIIUTE.
I'maBHaTa menm Ha oBaa aHanM3a € IMOAWTHYBamkbe€ HA CBECTa HA CHUTE YYECHUIIM, 32 PHU3UIUTE
WHBOJIBUPAHH BO MIPOIIECOT Ha M3BeA0a 1 00e36emyBame Ha CTPYKTypHA 6a3a 3a JOHECYyBamke Ha OTYKH
BO paHUTE MpOoeKTHU (ha3u. BpeMeHCKkH, KBaTUTaTUBHATA aHamu3a Tpeba na Oue CrpoBeieHa T0/1eKa
CeyIITe ce MOXKHU MOTOJIEMH MPOMEHHU BO JIETIOT Ha MPOEeKTHpameTo. McTara HajuecTo ce mpaBu BO
dopma Ha peructpu (cimka 1). OBme peructpu Tpeba Ma T'M MMOKPHUBAAT CHTE MOKHU HACTAHH H
CHUTYyallu, KO [IPEeTCTaByBaaT 3aKaHa 3a MPOEKTOT.

ITPUCTAIIM 3A ITPOIIEHA HA XA3APAHU U PU3NILUN KAJ TYHEJIUTE

= z
= =
= ~
8 =
2
z = Mepku 3a
. D
Jloxanmuja Xazapna Iprnunaun Ilocsie xuun 5| Mepku 3a HamanyBaibse 5 HelpeBUACHA
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g E
= o
= A
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2 JlaBoB MocT  |mpHTHCOK Bp3 Ye€JIOTO HA =
2 yenoro; [ToctaByBame Ha
= HCKOIIOT
YeJIMYHA paMKa MOJl MOCTOT
. Mujexrupame Ha nommepu
IlorenpjanHo VYcnopyBame Ha goicTHp P IIpernen Ha
WIM BOAA BO KOMOpATa 3a
JIETUIMBO ITpucycTBo Ha TBM manmmuara; K KOPUCTCHWUTE aIUTHBH;
uckor;, Koxrporna Ha
OJIHECYBarb€ Ha IUVIACTHYHA TJIMHA VHTepBeHIIM BO ’ TBM Mrene Ha poTHpauKa
BPTEKUTE Ha
TJIMHATA KomopaTa P riiaBa
MallnHaTa

Cax. 1. Ilpumep ox perucrap Ha pu3MIM 332 IPEMHUH Ha TyHen o Moct Bo Coduja

3a mojeTa HM aHATU3U Ha Xa3apAWUTE U PU3UINTE Ce MPUMEHYBa HYMEPUYKH, OTHOCHO KBAHUTATUBECH
HpHCTAIl KOj ITO MOJKe J1a Ouyie AeTePMUHUCTHIKH W TPoOaOHIcTHIKH. KBaHTUTaTHBHUOT MPUCTAI
nuMa notpeba Of JeTalHa aHaNu3a Ha NMPUYMHHUTE M MOCIEAMINTE M 00jacHyBame Ha 3aBHCHOCTUTE
noMerly pasriefqyBaHuTe HacTaHu U ¢eHomeHu. Co BakBaTa aHanm3a ce 00e30eqyBaaT BpeIHH
MH(OPMAIMK 33 JOHECYBambe OMIYKH BO CIy4Yaj HA HECHTYPHOCTH M HENPEIBHICHU HACTaHHU, KaKo
n300p Ha COOJBETEH MPOEKT MJIM TEXHOJIOTHja Ha TPaJeHhe, MOKHU 3allITUTHH MEPKH, BIHjaHH]a BP3
TPETH JIMIA ¥ )KUBOTHATA cpeauna. [Ipucranor 3a kBaHTU(UKAIMja HA HECUTYPHOCTUTE, Xa3apAuTe U
PHU3HULIKMTE HAajYECTO MPETCTaByBa KOMOMHAIM]a O/ MATEMaTHUKHU U TPapUIKH MOAEITH UM METOAM KaKo:
aHanm3a Ha JIpBO Ha rpemku (fault tree analysis), aHanm3a Ha ApBO Ha HacTaHU (event tree analysis),
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aHanm3a Ha JIpBO Ha ouTyku (decision tree analysis), MapkoB mpouec, bajecoBu Mpexu, aHanmu3a Ha
BUIOT U edekture on jom (failure mode and effects analysis), aHanm3a Ha Xazapau W KPUTHIHH
koHTpoJsiHu ToukH (hazard analysis and critical control points (HACCP)) u apyru.

KomOunHanujara Ha aHanwu3aTa Ha IPBOTO Ha TPEIIKH M HACTAHU CO HUBHUTE MPOOAOHITHCTHIKH MOICITH
MIPEeTCTaByBa MPHCTAI, KOj Kako (PMHAJIEH MPOIYKT I'o JaBa pU3UKOT BO KBAHTUTATHBHA (opMa.

[MpuHIMIIOT Ha OBOj MpHUCTAl 3aloYHYBa CO (OPMHPAKETO HA IPBOTO HA TPEIIKH, Kajae IITO
OYEKyBaHHOT Xa3apA BO TYHENOT, KOj € AedUHUpaH BpP3 OCHOBA HAa JOCTAIHUTE IOJATOLH, Ce
NpUKaXXyBa Kako BPBEH HacTaH. PasrpaHyBameTo Ha APBOTO CE€ BPLIM IO JIOTMYEH peaociel, Kaje
IpUMapHUTE HACTaHU C€ TPYNHPAHU BO HEKOJIKY TJIABHHM TI'PYIM KOM TH IPETCTaByBaaT. 3a CEKOj
IpUMapeH HAacTaH ce JOJEIEeHH BEpOjaTHOCTH KOHM ja ONMIIyBaaT HECHI'YPHOCTa Ha IOjaBa WIH
BJIMjaHHETO BP3 BpBHHOT HacTaH. OBa ja JaBa BepOjaTHOCTA Ha I10jaBa Ha Xa3apA0T (BPBHUOT HACTaH)
BO BPEMEHCKHOT MEPHOJ 3a U3rpaada Ha TYHEJOT.

BpBHUOT HacTaH 01 APBOTO HA TPEIKH CO HETOBATA BEPOjaTHOCT IIOTOA € TIPETCTABEH KaKO MHUIIH]jaJIeH
HACTaH BO APBOTO Ha HAacTaHW. Bo OpBOTO Ha HACTaHW, ja3iWTe T'M O3HAYYBaaT YCBOEHHUTE W/WIH
MPEIOKEHNTE MEPKH KOU BIIMjaaT MpH I0jaBaTa Ha Xa3apJ0T, OJHOCHO HUBHHOT yCIIEX MM HEyCIeX
TH IeTepMUHHUPA TOCTIETUIUTE.

JlonoHUTENTHO 32 Xa3apJHuTe CO HajrojieMa BEpOjaTHOCT BO JPBOTO HAa TpEIIKH, HampaBeHa €
MpoOadMIIMCTHYKA aHaN3a BO KOja 3a CHUTE NMPUMapHU HACTaHU MOCEOHO, Ce JOACIECHU CTaHIapIHH
nesujarun. Co ynmorpebaTta Ha JIOTHOpMaHaTa qUCTpUOyIja 1 Hanpeana Monte Kapio cumynammja
co 1000 mpumepory, ToOHeHH ce pe3ysITaTh Bo popMa Ha KyMyJIaTUBHA pacipesieioa Ha BEpOjaTHOCTA.
BakkBHOT mpucTan MoKe Ja ce KOPHCTH 3a MPOLICHA Ha Xa3apJu U PU3UIM Ka] Pa3IndHU BUIOBH Ha
TYHEIH Ipy U3rpaa0da ui ekcruioaTanuja. FMicTHOT KOHIIETIT Co IOIeNTyBamkhe Ha CTaHAapIHU JIEBHjalliH
Ha MPEBEHTHBHUTE MEPKU Y WHUIIMjATHUOT HACTAH € CIIPOBENICH BO IPBOTO HA HACTAHH.

4. AHAJIN3A HA PU3HULU KAJ KEJIESBHUYKU TYHEJIN

KopucTejku ro KBaHTUTATUBHUOT MPUCTAIl CO KOMOMHAIMjaTa Ha JBETE IpBa, aHATM3UPAHH CE€ HEKOJIKY
TYHENHM NPOEKTHPAaHU IO JODKMHA Ha €IHOKOJIOCEYHATa JKeJNe3HWYKa Ipyra, koja e nen on Ilan-
EBponckuor tpancnopreH kopunop VIII. Ilorouno nennunara Kpusa Ilananka — rpanuma co P.
Byrapuja, ogHocHo rpanmyen npemun llese bamp koja e co nmomxuna 23,40 km. Co ornex Ha
MOCTaBEHOCTA HAa TYHEJINTE M KapaKTEPUCTHKHUTE HA TEPEHOT U OKOJIMHATA, pasrieyBaHa € Tpyla Ha
MIPBUTE YCTHPHU TYHEH OJf MenHuIarta. [IpudamHara 3a BakBa rpymannja ¢ MeryceOHOTO pacTojaHue Ha
TYHEJINUTE, KOE € PEIaTHBHO KPaTKO (OJIMCKO), KAKO U TEPEHCKUTE KAPAKTEPUCTUKH KO UMaaT OJpEACHU
CIIMYHOCTH M CE€ HaBEIEHH MPU CaMOTO MPOEKTHpame Ha TyHenuTe. BakBara ananusza Ou Moxena Ja
Jaze W elHa TeHepaliHa MPeTCTaBa 3a Xa3zapAuTe M pU3HLUTE, KoM OM ce mojaBuie Mmpu u3rpanda Ha
NOJ3eMHUTE KOHCTPYKIUK Ha oBaa AenHua. Kaj cute pasriieyBaHu TyHEIH 3a HOPTAINUTE MPEABUIICH
e orBopeH uckon (Cut&Cover), a kaj ocTaHATHOT (MOA3EMEH) Nl TJIABHO NyNYCHE U MUHHPAHE
(Drill&Blast). Tlpu ananu3ata 3eMeHH Ce BO MPEABHA Pa3IHYHUTE HHPOPMAIMH BO OJHOC HA:
WCTPaXHHW NyNMHATHHH, KiIacu(rKanyja, TUTIOBH W KBAJIWTET HAa MaTepujannurte, Opoj W THUIOBH Ha
paceqHH 30HU, HUBO U KBAaHTUTET Ha MOJ3EMHA BOJIAa M TYHEJICKaTa MoArpaaoa.

AHanmu3upaHy ce TPU Xa3apJy 3a OBaa Ipyla Ha TYHEJH: HEeNpeIBWACH IOTOK Ha IMOJ3eMHa BOJA,
npekyMepau Jnedopmaruu  (0abpeme) W HeCTaOMIIHOCT Ha 4YeJIOTO Ha HCKOmoT. Pesynrarute
MOKaXXyBaaT JeKa HECTaOMJIHOCTa Ha YeJIOTO Ha HCKOIIOT, MMa HajrojeMa BepojaTHOCT Ha II0jaBa,
onHocHo Qu = 15,65 % u o1 0BOj xa3apa npoussierysa u HajrojaeMuoT pusuk Qr = 0,031 % (tabena 2).

Tabena 2. Pesynratu o aHann3aTa Ha pU3ULIN

Xazapn BepojaTHocT Ha mojaBa (Qn) Pusuk (QRr)

Hemnpensuaen 10Tok Ha MMoI3eMHa BOJIA 0,0779 0,0000779
IIpexymepuu nedopmartun (6adbpeme) 0,1327 0,0001990
HectabuinHoCT Ha 4en0TO Ha UCKOIIOT 0,1565 0,0003130
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Bo apBOTO Ha Ipelikd UMame TPH TJIaBHM KATErOPHU HA HACTAHHW: MPETXOJHU MOJATONH (MOCTOCYKH
MTOTATOITM M TEPESHCKH | JIA0OpATOPUCKH HCTPAKyBama), TEXHOJIOTHja Ha Tpanda (MCKOM Ha MaTepHja
M OCUTYpYBame Ha Kapnara) ¥ HHCTPYMEHTH U MOHUTOPHUHT (KOHBEpreHLUH 1 nuo3meTpn). [lonaramy
OBHE KaTCrOPHH C€ Pa3TPaHETH C€ J0 NPUMaHUTE HACTAHH.

HECTABMNHOCT FA
UENOTO HA
vickonot

TIPETXOAHA
nopATOLM

TEPEHCKV 7 VICKOM A COUTYRVRARE A KOHBEPIEHLIAV
ABOPATORYCKM MATEPUIAN KAPTIATA (PAMAPHA MMESOMETPY
VICTPAKYBAILA
1
[ GATE12 |

HENOCTOEFGE VIV HEAOCTATOR HECWTYPHOCT BO HEC/TYPHOCT BO HECHTPYHOCT NPV HEIOCTATOK WV

HEROCTAHOCT HA | | MPETXOmHM MPOEKTHA TEPEHCKTE NABOPATOPUCKUTE KNACHOUKALIAIA HA OWTETYBAIE HA
VHOOPMALIM oA Y CTYAMM NCTPATM UCTPATM MATEPUJATNTE VHCTPYNEHTM
[ EVENTL ] [ EVENT2 ] [ GATE7 ] [ EVENT3 | [ GATEB | EVENTLL ] [ EVENTLZ ] [ EVENTI3
Q=001 Q=005 Qo7 Q=001 Q=0[0016 Q=qota Q=001 Q=005 Q=001
[ I 1
VCTPRKEV TTIRATFIT TECTTVPHOCTEO H i TGO £ [KOPERUV B0 OIFOT FAVIAYEATGE FA TIOJABA FA
CAMOBO GOHATA A TIPOLIEHKAHA Py Ak MOAIGEMHA BODA
NOPATITE FEONONLKU SOPMALIM KNACHOVKALIMN B0 RMR NYKHATYHI 30HA
(5] 5] E E E
[ EVENT4 ] [ EVENTS ] [ EVENTG ] [ EVENT? ] [ EVENTB ] [ EVENTO ] [ EVENTL0 |
Q=035 Q=02 Q0125 00125 301 Q=014 =01

Ca. 2. JIpBO Ha TpELIKY 32 HECTAOMIHOCT Ha YEJIOTO Ha UCKOTOT
Bo npBOoTO Ha HacTaHM ce NPEABUICHU TPU MEPKH KOM BIIMjaaT Ha Xa3apAoT M PU3UKOT: UHjEKTUPAE
(mpen-cBox WM LEBEH 4Yajop), NMpUMapHa NOArpaada (BPEMEHCKH COOABETHO MOCTaBYyBame) H
KoHTpadop (cTabmimu3zaiyja co MpuMeHa Ha JIOKATHUOT MaTepHja).

Xa3sapa UHjekTupate |MpumapHa noarpaa6a KonTpadop Consequence Result

WHnumjaneH (BpBeH) HACTaH | MpumenaHa npea-cBoA Uk ueseH Yaaop

Failure::Branch 15::0=0.2 Tewxa W=1::R=0.000313:: Seq-Q=0.000313
He
Failure::Branch 7::0=0.1
He
Success::Branch 14::Q=0.8 CepuosHa Seq-Q=0.001252
Ha W=1::R=0.00384364::
Failure::Branch 3::0=0.1
He
Failure::Branch 13::0=0.2 Ce Seq-Q=0.002817
He W=1::R=0.00384364::
Success::Branch 6::0=0.9
na
Success::Branch 12:0=0.8 3nayumenna Seq-Q=0.011268
Ha W=1::R=0.024150659::

Initiator::Branch 1::0=0.1565

HecTabunHocT Ha yenoTo

Ha uckonot
Failure::Branch 11:: 3HayumenHa Seq-Q=0.002817
He W=1::R=0.024150659::
Failure::Branch 5::
Success::Branch 10:: 3nayumenna Seq-Q=0.011268

W=1::R=0.024150659::

Success::Branch 2::

Failure::Branch 8::0=0.2 Seq-Q=0.025353
He W=1::R=0.11033626::

Success:Branch 4!

Success::Branch 9::0=0.8 Seq-Q=0.101412
Aa W=1::R=0.11033626::

Cn. 3. I[pBO Ha HACTAHH 3a HECTAOMIIHOCT Ha YEJIOTO HA UCKOIOT
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5. 3AKJIYYOK

bunejkn mocroun TeHIEHIH]ja Aa 3rOJIeMH H3rpagdara Ha ce TOBEKe TYHEIH BO MIHWHA, OYEKYBAaHO €
Jleka U pu3nIuTe ke OumaTr ce modyectn. Bo Taa Hacoka, oBaa mpobiemaTuka Tpeba moBeke na ce
UCTPa)KyBa U YCOBPILH, CO LENT Ja c€ TIOSAHOCTaBH U 3a4€CTH KOPUCTEHETO HAa METOUTE M aHAIU3UTE
3a MpolleHa Ha PU3UIIHTE.

IIpucranot mpuKka)kad BO 0BOj TPy cO KOMOWHANMjaTa Ha APBOTO HA TPEIIKH M HACTAHU PE3yJTHPA CO
KBaHTUTaTHBHA (popmMa Ha pHU3MKOT. J[pBOTO Ha TPEUIKK CIyXH Ja ce AePUHHpaaT W MPOLEHAT
xazapauTe, a APBOTO Ha HACTAaHH T'M aHATU3UPa KPUTHYHUTE CLIEHApUja U TOCIEIUIINTE IIITO MOXKAT Jia
HacTaHaT OJf OJIPEACH Xa3zapj. YNOTpeOCHNTe KBAaHUTATUBHU BPETHOCTH ce Oa3MpaHH HA MPETXOTHHU
UCTpaXyBamka W WHGOpMamwu oa oBaa 0OJACT, MPH INTO OJPENCHH BPEIHOCTH C€ JUPEKTHO
UCKOPHUCTCHH, a 32 OCTAHATUTE CE MPEUIOKCHNA MOTUGDUKAIIUN U HOBH BPEIHOCTH.

Pesynaratute on OBOj KBaHTHTATHBEH NPUCTAll MOXKE Ja C€ KOpHCTaT W 3a JePUHHpAmE H
kiacuukayja Ha IpuQaTINBUTH HUBOA HAa PU3UK, KAKO M COOJIBETHA MEPKHU W HUBHATA €()eKTUBHOCT.
Co oapeneHu MoauduKalMy, BakBaTa KOMOMHAIMja Ha aHAIM3UPAHE Ha Xa3apIUTe U PUBUIIUTE MOXKE
Jla ce IPUMEHU U 32 JPYTH BUIOBH Ha TYHEIW W BO IPYTH MPOEKTHHU (ha3u.
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