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BoBeaeH 360p

M3amuHaa Tpu roanHun og MNpernoT Make4oHCKN KOHIpeC 3a naTuwuTa,
a nako BTopuoT Belle nnaHupaH 3a 2021, naHgemujata ro Hanpasmu
cBoeTo. EgHocTaBHO 3anpe CBETOT, ce peceTupalle ckopo ce. Ho
He n rpagexHuwToTo. Ce 3abaBm paboTaTta, HO He 3anpe Kako BO
apyrute gejHoctn. Ce HameTHaa HOBY NPean3BuLM.

Ogaa roguHa ro ogbenexysame jybunejot 55 roanHm og ocHoBake
Ha [pywTBoTo 3a natuwTta Ha Penybnuka Makegonuja (OMM).
OpywTBOTO He caMO LWTO € edHa O4 HajcTapuTe CTPYYHM ;
acouuvjaumm Bo PC MakenoHuja, TyKy ce noBeKke CTaHyBa aKkTVBEH YMHWUTEN BO HalleTo
OMNTECTBO, MU3pa3eHO NPeKy akTUBHOCTUTE Ha CBOUTE YNEHOBWU W rpageXHu KOMNaHUM Kow
npugoHecysaar 3a Toa.

Bo Taa Hacoka e u opraHusauujaTa Ha Bropuot MakegoHcku koHrpec 3a natuwta. CtekHaTnoT
BUCOK pejTuHT Ha [MpBrnoT MakeqoHCKM KOHrpec 3a natuwTta ogpxaH Bo 2019 ncrortaka nma
ronemMmo BnvjaHue Ha geuHnpaHeTo Ha LenuTe n HacTojyBaraTta 3a nogobpa opraHusauuja.
BeywHocT, He crydajHo 0Boj BTop MakegoHCKM KOHrpec 3a natvwiTa € efeH o Haj3Ha4vajute
HacTaHu Bo obnacTa Ha naTuwiTa He camo Kaj Hac, TYKY 1 BO MOLUMPOKMNOT PErVOH.

Mako BO cnopToT odamMHa € no3HaTa geBu3aTa geka ,llonecHo e ga ce ocBou TuTynaTa,
OTKOJIKY a ce oapXn“, cnopen AOCEralHNTE aHraXXMaHu 1 akTUBHOCTU, MOXKE [a KaXXeme Aeka
Mo CUTE BINOXEHW HArnopu, o4eKyBamMe geka Ke ro noCTUrHeme 1 HagMMHEME HUBOTO Ha [pBuOT
MakeoHCKM KOHrpec 3a natuwita. bpojoT Ha 06jaBeHn Hay4YHO — CTPYYHU TPYA0BW, KBAnNUTETOT
Ha HayyHnoT opGop coctaBeH op noBeke of 40-TMHA BPBHU HAy4YHO — CTPYYHU
npodecroHanum Bo oBaa obracT, NpeTcTaByBaaT HajaBa 3a Toa.

VIHaKy, eBMOEHTHO € [eKka CeBKynHaTa eKOHOMCKa cuTyauuja He caMo Kaj Hac, a ocobeHo
aKTyenHuTe cocTojou BO rpagexHUOT CEKTOp BO ApXaBaTa He HM ogaT BO npunor. Ho Tyka
Tpeba ApxaBaTa Aa ro npenosHae rpageXXHULLTBOTO Kako eAeH 0 HajMOKHUTE 3anyaHuum Kom
MOXaT [da ja noBrevyaT MakegoHCKaTa eKoHOMMja HaHanpeg. Cnopeg nogartouumTe,
rpagexxHuLWTBOTO Bp3yBa okony 30 CTONaHCKM rpaHKmM 1M TOKMY 3aToa Toa e rfaBeH reHepaTop
Ha MO3WTMBHM EKOHOMCKM NPOMeHW. AKO paboTu rpagexHUoT cekTop, ke (PyHKUMOHMpaaT
ycnewHo ywTe 30-TMHa Opyrn CTOMaHCKM AejHOCTU. 3aTtoa HEeonxogHW Ce WMHBECTULMU BO
KanuTanHu objekTn, Kako WTO ce npen ce ua3rpagbara Ha natvwTta, XenesHvum n apyru
KanuTanHu objekTun, Kako 1 NOAAPLUKA HA MaKeAOHCKUTE rpageXKHN KOMNaHuu.

BO KOHTEKCT Ha MCKaxaHOTO, Ke ro untupam nopaHewHWoT npemuep Ha Benuka BputaHuja
BuHcmoH Yepyun, koj pekon:

»flecumucToT rneaga npo6rsem BO ceKkoja npurnuka,
a oNTUMUCTOT rneaa NpuUnkKa Bo cekoj npobnem

HoswuTte uenn Bo oBaa obnact nokpaj n3rpagbarta Ha natuwTa Tpeba ga buaaTt HacoyYeHU U KOH
BEKe M3rpageHnTe naTuiTa, BO CMUCON Ha HUBHO OAPXKYBak-€ U ekcnioartauuja, BO paMkuTe
Ha CUCTEMOT Ha ynpaByBake W OOpPXyBake, LWTO PUHAINHO Ke pe3ynTupa co nofobpyBarwe
Ha KOMMNETUTMBHOCTA HA MaKeoHCKaTa EKOHOMMja.

CeTo oBa Tpeba ga 6uae NOTKpeneHo M Co cooaBeTHa nogapLika 3a NPOMEHN U Hanpeaok u
BO 00pa30oBHMOT npouec. EgHocTaBHO, BakOB MHBECTULMCKU LIMKYC BO NatuwiTaTa, Mopa ga
buae nogapxaH co nogobpyBanwe Ha KBanuTeTOT BO 06pasoBHWMOT npouec, npen ce co
onpemyBar€e Ha nabopaTtopuuTe Ha ['pagexHNoT dhakynTeT, Co LWTO Ke MOoXe Aa ce OAroBopu
Ha coBpemeHuTe Gapaka He camMO BO MOCTOJHUOT WHBECTULMCKU UMKIYC, TYKy WU BO
COBpeEMEHNUTE TeHOeHUUn BO 06pa3oBHNOT NpoLiec.



CeTo norope ucTakHaTo, v AedvHUpa rnaBHUTe Lenn Ha BTopnoT MakegoHckM KoHrpec 3a
naTuwTa a Tve ce Mpe3eHTUpare Ha [oceralHuTe MNOCTUrHyBaka Ha MakedOHCKUTe
WHXEHepW N pa3mMeHa Ha UCKYCTBa CO KONernTe of CTPaHCTBO.

Mo 3aBpLUYBaH-€TO Ha KOHIPECOT M CyMUpare Ha BneyaTouuTe of Hero, ke HW npeTcToun
nepvoa Ha aHanusa, peanHa npoueHa Ha cocTojbata BO HaWeETO rPafeXHULITBO W
UMnnemMeHTaumja Ha HOBMTE CO3HaHWja, co Len Aa rm geduHupame HacokuTe 3a UAHWUOT
pa3Boj Ha MaKegOHCKOTO rPafdeXXHULLTBO.

Mpodb. a-p NopaH Mujocku
lMpeTcenaTten Ha OpywTBOTO 3a natuwTa Ha MakeoHuja



Foreword

Three years have passed since the First Macedonian Road Congress,
and although the second was planned for 2021, the pandemic has
taken its toll. The world simply stopped, almost everything reset. But
not the civil engineering. The work slowed down, but it did not stop
like in other activities. New challenges arose.

This year we are celebrating the 55™ anniversary of the foundation of
the Macedonian Association of Road Engineers (MARE). The
association is not only one of the oldest professional associations in
Republic N. Macedonia, but is increasingly becoming an active factor
in our society, expressed through the activities of its members and
civil engineering companies that contribute to it.

The organization of the Second Macedonian Road Congress is in that direction. The acquired
high rating of the First Macedonian Road Congress held in 2019 also has a great impact on
the definition of goals and efforts for better organization. In fact, it is no coincidence that this
Second Macedonian Road Congress is one of the most important events in the field of roads
not only in our country, but also in the wider region.

Although the motto "It is easier to win the title than to keep it" has long been known in sports,
according to the engagements and activities so far, we can say that after all the efforts put in,
we expect to achieve and exceed the level of the First Macedonian Congress for roads. The
number of published scientific and professional papers, the quality of the Scientific Board
consisting of more than 40 top scientific and professional professionals in this field, represent
an announcement of this.

Otherwise, it is evident that the overall economic situation not only in our country, and especially
the current situation in the civil engineering sector in the country is not in our favor. But here
the state should recognize civil engineering as one of the most powerful cogs that can pull the
Macedonian economy forward. According to the data, civil engineering connects about 30
economic branches and that is precisely why it is the main generator of positive economic
changes. If the civil engineering sector works, about 30 other economic activities will function
successfully. That is why investments in capital facilities are necessary, such as the civil
engineering of roads, railways and other capital facilities, as well as support for Macedonian
civil engineering companies.

In the context of what has been said, | will quote the former Prime Minister of Great Britain,
Winston Churchill, who said:

"A pessimist sees a problem in every opportunity,
and an optimist sees an opportunity in every problem"

The new goals in this area, in addition to the construction of roads, should also be aimed at the
already built roads, in terms of their maintenance and exploitation, within the framework of the
management and maintenance system, which will ultimately result in improving the
competitiveness of the Macedonian economy.

All of this should be supported by adequate support for changes and progress in the educational
process as well. Simply, such an investment cycle in roads must be supported by improving the
quality of the educational process, primarily by equipping the laboratories of the Faculty of Civil
Engineering, which will be able to respond to modern requirements not only in the existing
investment cycle, but also in the modern tendencies in the educational process.



All of the above defined the main goals of the Second Macedonian Road Congress, which are
the presentation of the achievements of Macedonian engineers and the exchange of
experiences with colleagues from abroad.

After the congress and summing up the impressions from it, we will have a period of analysis,
real assessment of the situation in our civil engineering and implementation of the new

knowledge, in order to define the directions for the future development of Macedonian civil
engineering.

Dr. sc. Goran Mijoski, Full Professor

President of the Macedonian Association of Road Engineers
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AncTpakTt

Bo nocnegHuTe Hekonky feleHnn, coobpakajHata byvaBa Mma cé NororieMo BrnvjaHue Bp3 KBanuTeToT
Ha >uBeewse. Kako pesyntaT Ha HecoodBeTHa, HennaHcka ypbaHusauuvja, MHTEH3UBMpaEe Ha
coobpakajoT, KOPUCTEHE Ha 3acTapeHn MOTOPHM BO3uUNa, HEKBanNUTeTHYU coobpakajHuum, ce OOXMBYBa
Kako edeH Of 3HayajHUTe eKOnowkM npobnemu KoOj NpeTcTaByBa peariHa 3akaHa 3a 34pasjeTo u
KBanMTETOT Ha XuBeewe. 3a Oa ce npesemar edeKkTUBHM MEPKU NPOTMB coobpakajHata OGy4vara,
nmnepartve e nHdopmalmjata 3a HejauHaTta gucnepsuja, 0AHOCHO MoJenupare Ha aucnepsuvjata Ha
OyyaBa. CerawHuTe perynatuByM UCTO KakO W HayyYHUTE Hanopu ce (OKyCMpaHu Ha ronemuTe
METPONonu - arnoMepaLmm, nako ABEroANLLHNOT MOHUTOHT cnpoBeaeH Bo LTun (rpag co okony 50.000
XWUTENN) yKaxyBa Ha 3rorieMeHn HuBoa Ha OydaBa BO moronemuwoTt fgen of rpagot. HacodeHoTto
cnefere M Manupane co NoMoLl Ha codpTBEPOT 3a Mofenupane Ha OydaBa SoundPLAN, ykaxysaaT
Ha coobpakajoT Kako rnaBeH n3Bop Ha byvaBa Bo ypbaHuTe cpeauHu. LlenTta Ha oBOj TpyA € Aa ykaxe
Ha akToT geka u manute ypbaHu cpeamHu, kako WwTo e LLtun, ncto Taka umaat npobrnemM co BUCOKUTE
HMBOa Ha OyyaBa. Of gpyra cTpaHa, Tve HemaaT 3akoHcKka obBpcka Aa uspaboTaT cTpaTeLlku KapTu 3a
OyyaBa M aKUMOHWM MNMaHOBM 3a peluaBawe Ha npobnemute co OyyaBaTta. TpydoT MM MpuKaxysa
pe3yntaTute of MepereTo Ha byvaBaTa o4 naTHMOT coobpakaj n MogenupaweTo Ha Aucnepsuja Ha
OyyaBa BO ManuoT, HO AnHaMuyeH rpag LLUTun, wro ykaxkyBa Ha 3rofiemMeHarta 3arpmxeHOCT 3a HMBoarta
Ha Oy4aBa BO CnMYHM cpeauvHu HU3 uena JyromctouHa EBpona, obuaysajkm ce ga oproBopu Ha
npawatata: Janu manute ypbanu cpegeHn ce 6e3beqHn of acnekT Ha BUCOKMTE HMBOA Ha OyyaBa Ha
KOW € U3MOXEHO HaceneHneTo n fanu Tpeba 1 Tre Aa umaaT akUMOHM NNAHOBW 3a HaMaryBahe Ha
OyuyaBarta?

Kny4yHu 360poBu

ByyaBa, 3aragyBate, Mogenupare, coobpakaj, ypbaHu cpeguHu.

Abstract

In last few decades noise pollution has a growing impact on life quality, as a result of inadequate,
unplanned urbanization, traffic intensification, usage of obsolete motor vehicles, etc. A number of
surveys and monitoring studies in recent decades have shown that noise pollution, is often perceived
as one of the significant environmental issue, presents a real threat to people's health and life quality.
In order to implement effective measures against the traffic noise the information about its distribution —
noise maps - is imperative. Current regulations as much as scientific efforts focuses large metropolitan
agglomerations, although two-years research study in Stip (about 50.000 inhabitants) implicate
excessive noise levels in the major part of city. Directed monitoring and mapping using SoundPLAN 7.1
noise and air pollution modelling software, point to traffic as the principal community noise source,
directly linked with measured noise levels. The purpose of this paper is to point out the fact that small
urban areas, such as Stip, have also a problem with high noise levels. On the other hand, they have no
legal obligation to develop strategic noise maps and action plans for solving noise pollution problems,
or to asses health effects related to high noise levels and apply noise reduction measures. The paper
presents traffic noise measurement and mapping results in small, but dynamic city of Stip, pointing to
growing concern about noise levels in similar environments all over South East Europe, try to answer
the questions; are the small urban areas safe from noise pollution and should thy also develop noise
reduction action plans?

Key words

Noise, pollution, modelling, traffic, urban area.
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1. BOBEQ

ByuyaBaTa e efieH oa rmaBHUTE EKOMOLLKM NPobrnemMn BO COBPEMEHMNOT CBET KOj NOTEKHYBA 0f
LUMPOK CNekTap Ha W3BOpM, BKNy4YyBajkn coobpakaj (BO3AyLEH, naTeH, >Xene3HW4ku),
WHOYCTPUCKM KanauuTeTn Unu coumjanHu aktmBHocTu [1]. Ffonem 6poj Ha ucTpayBawa u
MOHWUTOPWHI CTyOUW BO NOCNeOHUTE AeueHun rnokaxyBaaT Aeka coobpakajHaTa OyyaBa e
BMCTMHCKAa 3aKaHa 3a 34paBjeTo Ha NnyreTo 1 KBanuTeToT Ha »X1BOTOT [2]. Bo EBponckaTa yHuja
okony 40% opf HaceneHMeTo e U3NoXeHo Ha ByyaBa of naTHMOT coobpakaj co HMBO Ha ByyaBa
WwTo HagmuHyBa 55 dB(A) Bo TekoT Ha AeHOT, a 20% ce n3noxeHn Ha HMBoa Hapg 65 dB(A)
[16]. Bo TekoT Ha HOKTa, noBeke og 30% opf HaceneHWeTo e U3NoXeHo Ha HMBoa Ha byyasa
Koun HagMmuHyBaat 55 dB(A), WTo NpeansBrKyBa HapyLlyBake Ha MUPHUOT COH [3].

Bo 3emjute BO pasBoj, NpobnemMoT CO 3rofieMeHOTO HMBO Ha Oy4aBa rmaBHO Ce OOSMKM Ha
HecooABeTHa, HennaHcka ypbaHu3auuja, MHTEH3MBUPawe Ha COOBpaKkajoT, KOPUCTEHE Ha
3acTapeHy MOTOPHW BO3ura, HEKBanUTETHM coobpakajHuun. OBre 3emju ce cTpemart ga ce
BKMy4aT BO COBPEMEHNTE TEXHOMOLIKM N UHOYCTPUCKN Pa3BOjHU TPEHLOBU U HUBHUTE Bnagu
ce NoAroTBeHU Aa ja KpTByBaaT" XMBOTHaTa cpeduHa 3a CMEeTKa Ha WHTEH3MBMpahe Ha
pPas3BojoT M UHOYCTPUjanmMsaumjaTa LUTO ke MM OBO3MOXM Ha OBUE 3eMju Aa BuaaTt KOHKYPEHTHN
Ha CBETCKMOT nasap, 3aHeMapyBajky ro 3gpasjeTo Ha HaceneHWeTO U3MNOXEHO Ha BUCOKM
HMBOa Ha Gy4aBa.

CoobpakajHaTta byyaBa OeHeC ce cMeTa 3a efeH of rMNaBHUTE eKOMNOLWKM npobnemu BO
rpagosuTe, untnpad og CeeTckata 3gpaBCcTBeHa opraHu3auuja [3] kako BTOp mMery Hu3aTa
€KOJTOLLKN CTPecopu Koj MMa HeraTMBHO BrivjaHWe BP3 34paBjeTo Ha HacereHneTo.

Bo oBoj nornen, kako WTOo € HaBegeHo Bo EBponckata gupektusa 2002/49/EC [4],
cTpaTewkuTe KaptTu 3a OyvaBa ce rnaBHa anaTtka 3a MpoueHKa Ha W3MNoXeHocTa Ha
HaceneHneTo Ha ByyaBa of oKonuHaTa.

PasnunyHun ctpatermm moxe ga ce 3emaT npegsua 3a Moaenvpake Ha gucnepaujata Ha
OyyaBa. EgHaTta e u3paboTtka Ha kapTm Ha OGydaBa cO cneuuvjanuaupaH codTBep 3a Taa
HameHa, Bp3 OCHOBa Ha MPOTOKOT Ha BO3umna WM npoceyHaTa Op3nHa Ha OBWXewe, Aodeka
BTOparta onuuja ce ,in situ“ mepenarta [5,6,7,8,9,10,11].

Bo Penybnuka C.MakegoHuja, crnoped pgoctanHata nuTtepaTypa W nogaTtouu, He ce
CNpOBEAEHN MOLUMPOKM UCTpaXKyBaka 3@ HMBOTO Ha OydaBa BO XMBOTHaATa cpegvHa U
HEej3MHOTO LUTETHO BnujaHWe. He NMOCTOM BOCMOCTaBeHa Ap)KaBHa Mpexa 3a KOHTUMHYMpaHO
cnefexse Ha HMBOTO Ha ByyaBa u cnopep Toa He ce n3paboTeHn CTpaTeLlKM KapTu 3a Oyyasa.

Mmajkn ro oea npenBua, rnaBHa LieN Ha OBOj TPy4 € Aa ce aHanmsa HMBOTO Ha ByyaBa BO
ManuTe ypbaHu cpeanHu n ga ce pasrnegaaTt MOXHU MepKu 3a nogobpyBake Ha cocTojbata.
Kako penpeseHTatmBHa ypbaHa cpeguHa e 3emeH rpagoT LUTtumn, kako nomana ypb6aHa
cpeauHa, Koja He cnara Bo rpynarta Ha arfiomepauum 1 Kako TakBa cornacHo NpaBunHuMKoT 3a
arnomepauun, rnaBHU naTvwTa, MarucTpasnHu XenesHuuw, rmaBHUTE aepoapoMu 3a Kou
Tpeba pa ce u3paborar cTpaTewkn kaptu 3a bydasa (CnyxbeH BecHuk Ha Penybnuka
MakegoHuja, 6p. 15/11) Hema obBpcka ga u3paboTu cTpaTellka kapTta Ha Oy4yaBa M ga
n3paboTn aKUMOHEH NNaH Co MEPKM 3a HamarnyBahe Ha HMBOTO Ha OyyaBa.

2. METOOUN N MATEPWUJAIIN

M3paboTkata Ha cTpaTellkn KapTu Ha GyyaBaTa Bp3 OCHOBa Ha ManupaweTo Ha GyyaBaTta
npeTcTaByBa e€[eH of TpUTE KIy4YHU enemeHTn Ha EBponckarta gupektuea 2002/49/EC Bo koja
e geduHnpaHa HoBa cTpaTtervja Bo 6opbarta npotme GyyaBata BO 21 BEK CO OCHOBHA Len
,HUTY €QHa NUYHOCT Aa He Guae M3noxeHa Ha HMBO Ha Oy4vaBa Koe MOXe [a ro 3arposu
34paBjeTo M KBanUTETOT Ha XuBoToT'. CTpaTtewkuTe KapTm Ha OydaBa npeTcTaByBaaT
noyeTeH YeKkop BO CNpoBeadyBaH€TO Ha aKTMBHOCTU 3a n3paboTka Ha akuMoHUTE NNaHoBM 3a
HamanyBawe Ha HMBOTO Ha By4yaBa U MHOPMUPAH-E Ha jaBHOCTa 3a cocTojbaTa CO HUBOTO
Ha Oy4aBa.

3a nspaboTka Ha Moden Ha gucnepsunja Ha coobpakajHa Gyyasa Bo rpagoT LUTun e kopucTeH
coptBepoT SoundPLAN 7.1 Noise and Air Pollution Modeling Software, Bo pamkn Ha Koj
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nocTojaT annvkauum 3a aHanuaupawe W npeaBuayBake Ha LIMPEeHeTO Ha 3BYKOT BO
3agageHnot mogen. SoundPLAN codTBepOT 3a Mogenvpawe U Manvpawe Ha OydaBaTta
npeTcTaByBa Nuaep Ha nosieTo Ha Manupawe Ha GyyaBaTta. M3paboTeHnTe kapTn Ha GyyaBa
[ocTa BEpOAOCTOjHO ja onuuwyBaaT MnocTtoeykata coctojba u ce BepudUKyBaHM CO
pesynTtatute o ABEroguLLIHMOT MOHUTOPUHI HA HMBOTO Ha Oy4yaBa Ha NoBeke MepHU MecTa
BO rpagot LUtmn. Bo Tek Ha nspaboTtka Ha kapTuTe Ha OyvaBa MoAenoT noBeKekpaTHO ce
KOHTpONiMpa 1 cnopegysa Co BUCTMHCKaTa cocTojba co uen ga ce NocTurHe 3agoBOnuTEneH
kBanuTeT. MogenupareTo 6elle n3BpLLIEHO BP3 OCHOBA Ha NPOTOKOT Ha BO3Mria 1 npoceyHaTta
Op3nHa Ha ABWXEeHe Ha Bo3unata Ha noeanHun coobpakajHuum BO rpagoT. Ha cnuka 1 e
NpUKaXkaHo rMaBHOTO MeHU Ha codTBepoT T.H. SoundPLAN Manager.

[8 SoundPLAN Manager 7.1 - [C\Doktorska disertacija] W% R ——— = [E=REEN X ]

Project Execute Options Help

el 3D ©x?| A

SoundPLAN® 7.1

i

Sovremen pristap vo kontrola i upravuvanje na
bucavata vo urbani sredini

Geo-Database Graphics

Library Wall Design Expert Industry Noise Allotment Building Acoustics - Outside

Project description Standards

Merenje na nivoto na bucava vo Stip, mapiranje na Road: NMPB - Routes - 96 (Guide du Bruit)

bucavata preku izrabotka na karti na bucava i izrabotka na Rail: Schall 03 (Schall 03)

karti na razlika na bucavata t.e. konfliktni karti i prediog Industry: ISO 9613-2 : 1996

merki za namaluvanje na bucavata. Aircraft: ECAC Doc 29 2nd Edition

Project No. 1 Parking lots: ISO 9613-2 : 1996 (Parkplatzlarmstudie 2007)

Project Engineer Marija Hadzi-Nikolova Assessment Lden (EU)
Customer Faculty of Natural and Technical Sciences Emission time slices 7-19 19-23 23-7

Cnuka 1: SoundPLAN Manager

Bo SoundPLAN Manager ce getvHnpaat ctaHgapauTte 3a npecMmeTyBake Ha nHankaTopute
Ha GyyaBaTa npeausBMkaHa of naTteH coobpakaj, cornacHo lMpaBWMAHMKOT 3a MpMMEHa Ha
nHOuKaTopute 3a GyyaBa, 4ONONHUTENHUTE MHAMKATOPM 3a ByvaBa, HAYMHOT Ha Meper-e Ha
OyyaBa M mMeToaMTE 3a OLEHyBake CO MHAMKaTopuTe 3a OyyaBa BO XMBOTHATa cpeaunHa
(,Cnyx6eH BecHuk Ha Penybnunka MakegoHuja“ 6p.107/08).

3a GyyaBa opg nateH coobpakaj ce npumeHyBa ®PpaHLyCKMOT HauMoHaneH MeTton 3a
npecmeTyBawe ‘NMPB-Routes (SETRA-CERTU-LCPC-CSTB)’, oa ‘Arrete du 5 mai 1995
relatif au bruit des infrastructures routieres, Journal Officiel du 10 mai 1995, Article 6’ u
dpaHuycknoT ctaHgapg ‘XPS 31-133. 3a BnesHuTe nogatoum 3a eMucuja, oBnue JOKYMEHTU
ce nosukyBaaT Ha ‘Guide du bruit des transports terrestres, fascicule prevision des niveaux
sonores, CETUR 980'.

Ha cnvka 2 e gageH onwT npukas Ha n3paboTka Ha MOAENOT M COApPXMHATa Ha KapTuTe Ha
Oyyasa.
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Bne3Hu nogatouu M3paboTka n npecmeTKa Ha N3ne3Hn nopaTouu
mopenot
’\\

KapTa Ha 6y4aBa
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HauuH Ha KopucTemwe
Ha NpocTonoT
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Bua Ha nokpueKkaTa

OcHogeH penjet Ha
npoTopoT

LT
TN

1 S g
. g
;Q‘a A f:g l".r:"‘
%l

Cnuka 2: Onwm npuka3 Ha uspabomka Ha Modesiom U coOp)xuHama Ha kapmume Ha by4yasa

OcHoBHMOT Moaen 3a n3paboTka Ha kapTn Ha By4aBa ce COCTOM Of, YETMPU MaBHU ENEMEHTU
(cnuka 3):
1. WNspabotka Ha penjedbeH wmogen Ha 3emjuwTteto, Digital Ground Model,
(aurntanusauuja Ha TEPEHOT, BHECYBaHE Ha eneBaulmoHN NIMHUN);
2. [penpekun BO WnperweTo Ha ByyasaTa (3rpagn);
3. Matuwra;
4. AncoprumoHnN 30HN.

ArncopnuyroHn
30HM

Penjeden monen Ha
3emMjuTeTo

Cnuka 3. Modenupare Ha npocmopom

MaTuwTaTta Bo akycTMKaTa 1 MogenvpaweTo Ha gucnepaunja Ha Byyasa ce pasrnegyBaaT Kako
nMHUCKM un3Bop. Bo rmaBHaTa Tpaca Ha naTtoT ce BHecyBaaT koopauvHatute X u Y u
HagMopcKaTa BUCUHA Ha TepeHoT [12].
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MogenupaneTo Ha coobpakajHaTa GydaBa ce BpLUM BP3 OCHOBA Ha CredHnTe NpeTrnocTaBKu
[12]:

e [laTHMOT coobpakaj rn ondgaka cMTe BUAOBKU BO3UNA Kako LUTO Ce JIeCHM BO3una, manu
BO3uIa, TELWKM BO3UNa U NIECHU KAMWOHM;

e byyaBarta ce emuTyBa 0Of LieHTpanHaTa N1MHWja Ha coobpakajHMuaTa;

e TuWNOT Ha NOBpPLUMHATA Ha KONMOBO30T € MUCT BO Lenara CTyamja u ce npeTtnocraByBa
neka e acganTteH 6eToH.

e [loBpwnHata Ha naToT Ha ucnuTyBaHata obnact e pamHa 6e3 OpaHyBawa Ha
noBpLuMHAaTa Ha 3emjaTa.

3a Bepudukaumja Ha n3paboTeHMoT Moden/kapTa Ha by4yaBa Gelle cnpoBedeH ABeroauLleH
MOHUTOPUHTI Ha HMBOTO Ha Gy4aBa Ha NoBeKke MepHM MecTa BO rpafor.

Meper-aTta Ha HUBOTO Ha Gy4yaBa 6ea n3BpLleHn Bo 1/3 oKTaBeH PPEKBEHTEH OMCEr COrNacHoO
ISO 1996 2:2010 AkycTuka - Onmc, mepene 1 npoLeHka Ha By4yaBaTa of okonuHaTta - [en 2:
OnpepenyBawe Ha HuBoaTa Ha OyyaBa BO OKONMHATa, CO KOPUCTEHE HA MHTErpupat
WHCTPYMEHT 3a Mepemnse Ha 3Byk Tun CR: 171C, nHctpymeHT Knaca 1 cnopepg IEC 61762.

MepenaTa ce n3BpLUEHN Ha BUCMHA o 1,5 m Bo 6nu3nHa Ha rnaBHUTE M3BOPKU Ha BydvaBa
(coobpakajHuum, KomepunjanHn arpagun) Ha Haju3noXeHnTe acagm Ha pactojaHne og 3,5 m
Of sSuUOOBUTE Ha 3rpagute M gpyrute pedpnektupadkm nospwmHu [13]. AHanusaTta Ha
(PPEKBEHTHMOT COCTaB Ha OyyaBaTa gaBa AOMOMHUTENHU MHGOPMaUUW 3a M3BOPOT Ha
OyyaBa, Kako 1 3a 3acTaneHocTa Ha ogpeaeHn ppekseHummn, 6e3 pasnuka ganu ce Bo oncerot
Ha CnyLwwHOTO nogpavje kaj nyreto. Co mepera BoO 1/3 (ppekBeHTEH OKTaBEH OMCer AUPEKTHO
Ce U3MEpPEHN criefHUTEe NHANKATOPW:

e (Ld) (MHoukaTop 3a Bo3HeMUpyBahe oA ByyaBa BO TEKOT HA OEHOT) UK AHEBHO HMBO
Ha By4aBa koe e A-eKBMBANEHTHO JONTOPOYHO NPOCEYHO HMBO Ha 3BYK AedUHMPAHO
Bo 1ISO 1996-2:1987;

e Le (MHamkaTop 3a Bo3HemMupyBawe of OyvyaBa BO TEKOT Ha BEYEpPHUTE YacoBW) UMK
BEeYepHO HMBO Ha ByyaBa Koe e A-eKBMBaNeHTHO JONTOPOYHO NMPOCEYHO HMBO Ha 3BYK
neduHuparo Bo ISO 1996-2:1987;

e Ln (MHaoukaTop 3a BO3HeMUpyBare of BydaBa BO TEKOT HA HOKTA) UM HOKHO HUBO Ha
ByyaBa Koe e A-eKBMBaNeHTHO AONTOPOYHO MPOCEYHO HUBO Ha 3BYK AedUHMPAHO BO
ISO 1996-2:1987;

e Leq (EkBuBaneHTHO HMBO Ha OyyaBa) e uHOWKaTop 3a OyyaBata npecMeTaH of
n3MepeHnTe HMBoa Ha ByyaBa BO ogpedeH NHTepBarn.

MHavkaTopoT 3a Bo3HeMUpyBawe o ByvaBa BO TEKOT Ha AeHoT (Ld) ro ondaka nepmnoaoT og
12 yaca, og 7 0o 19 4acoT, nHOUKaToOpPOT 3a BO3HEMUPYBaH-€ 0 GyyaBa BO TEKOT Ha BevepTa
(Le) ro ondpaka nepuogoT of 4 4aca, og 19 vacoT go 23 yacoT M MHAMKATOPOT 3a
BO3HEMMpYBake of GyyaBa BO TeKOT Ha HokTa (Ln) ro ondaka nepuogot of 8 yaca, oa 23
yacoT 4O 7 YacoT HayTpo [14]. OBue BpemMeHCkM MHTepBanu ce gedmHmpandm Bo SoundPLAN
Manager (cnvka 1).

3. PE3YNTATU U OUCKYCUJA

Pesyntatnte oa [ABEroguWHUMOT MOHWUTOPUHI Ha HMBOTO Ha OyyaBa nokaxaa Jeka
€KBUBAmNEeHTHO HMBO Ha Oyyasa Bo LUTuN rm HagMmnHyBa rpaHMuuTE Ha HMBOTO Ha OyyaBa 3a
cuTe uHaukatopm 3a 6yyasa (Ld, Le, Ln). Hajgucokute HMBoa Ha GyyaBa 6ea namepeHu Ha
rnaBHMTE coobpakajHMLM BO LEeHTapOT Ha rpagoT, nopagu MHTEH3UBHUOT NPOTOK Ha BO3una u
3acToMTe KOW Ce npaBaT Kako pe3ynTaT Ha 3rofieMeHuoT Opoj Ha Bosuna. [NpoceyHoTo
eKBMBaNEeHTHO AHEBHO HMBO Ha Oy4yaBa Ha efeH of rnaBHUTE rpaacku 6yneesapu Gewe 61,4
dB(A) (no3BoneHo HMBO Ha BydaBa 55 dB(A)) [15], BeuepHOTO HMBO (19 YacoT — 23 yacorT)
bewe 59,2 dB(A) (go3BoneHo HMBO Ha byyaBa 55 dB(A)) [15], a HOKHOTO (23 YacoT — 7 YacoT)
bewe 58,8 dB(A) (mo3soneHo HMBO Ha byyaBa 45 dB(A)) [15].
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HagmMuHyBaH-eTO Ha J0O3BOMEHOTO HMBO Ha OyyaBa Ha MHOMKaTOpUTE 3a AHEBHO U BEYEPHO
HMBO Ha GyyaBa ce ABwxn og 5 ao 7 dB (A) 3a cute MepHM mMecTa. 3HAYUTENHO MOBUCOKO
HMBO Ha BGy4aBa Bo cnopeaba Co rpaHUYHUTE BPEAHOCTU € PErMCTPUPaHo 3a UHAMKATOPOT 3a
HOKHa By4aBa, KOj ' HaaMUHYBa rpaHNYHUTE BPEeAHOCTU Kou ce aswxat oa 7 ao 13 dB (A).
Op apyra cTpaHa, HOKHOTO HMBO Ha GyyaBa Hag 55 dB goBegyBa Ao cuTyaumja Koja ce cmeTta
3a nocebHO onacHa 3a 34paBjeTo Ha nonynauujaTta.

Pesyntatnte oa OBEroAMWHMOT MOHMTOPMHI Ha HUMBOTO Ha GyyaBa Bo rpagot LWTun ce
AaneHn Bo Tabena 1, 3aegHoO €O pe3ynTaTute o MepereTo Ha HMBO Ha By4vasa koe belle
HanpaBeHo Bo 'paag Ckonje n TetoBo [16], kako noronemn ypbaHu cpeaunHu/arnomepauun m
KakBW TakBM MMaaT 06BpcKka Aa m3paboTaT CTpaTellkm KapTn Ha ByyYaBa 1 akLMOHWN NaHOBM
CO MEepKM 3a HamanyBahe Ha by4aBarta.

Tabena 1. Pesynmamu 00 MOHUMOPUH20mM Ha HUBOMO Ha by4asa 6o epadosume LLiImun, Ckonje u
Temoso [16]

L4 (07.00-19.00) Le (19.00-23.00) Ln(23.00-07.00)

Mpan Min Max Leqg,24n Min Max Leqg,24n Min Max Leq, 24n
dB(A) | dB(A) | dB(A) | dB(A) | dB(A) | dB(A) | dB(A) | dB(A) | dB(A)
Ckonje 50.1 69.4 65.4 56.5 69.8 62.8 54.3 69.1 62.2
TeToBO 53.2 65.4 58.6 51.2 62.4 56.1 50.3 63.8 54.0
LTmn 571 66.7 60.2 56.3 65.1 58.6 52.3 65.8 59.0

Ha cnvka 4 e npukaxaHa m3paboTeHMOT mogen Ha GyvaBa BO TEKOT Ha AEHOT 3a Aen oA
LeHTpanHoTo nogpadje Ha Ltun.

3igns and symbals
—— Road axis
—— Emizsion ling

o Surface
F777 Miin buikding

|:| Industrial building

Daily noise level
in dB(A)
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4. 3AKNYYOK

MoronemunoT Aen of WTUNCKoTo ypbaHo noapadje kage ce oABuBaaT aAMUHUCTPATMBHMU,
KOMepLMjanHu 1 KyNTYPHU aKTUBHOCTU € CUITHO NMOroAeHo o4 BUCOKM HMBOA Ha coobpakajHa
OyuyaBa. HaceneHneTto oa ctaHGeHUTe 3rpafm NouupaHn BO LEHTPArHOTO rpafcko noapadje
ce OMPEKTHO U3NOXKEHWN Ha NpeKkymMepHa coobpakajHa byyaea.

Cnopep nogaTtounTe o4 ABEroguLIHMOT MOHUTOPUHN, 35% of wTunckoTo ypbaHo noapadje
cnara BO 30Ha Ha HeygobHocT o OydaBa, rnmaBHO nogpadjeto 6nMcky OO0 rnaBHUTE
coobpakajHnumn. NMpnbnmxHo 30% opf rpagckoTo HaceneHme 6uno n3noxeHo Ha Hag 57 dB(A),
a okony 25% op HYB xuBeaT BO LeHTpanHuoT gen Ha Ltun. TakBoTO HMBO Ha GyyaBa
[oBefyBa [0 CEPMO3HO BO3HEMMPYBah-e U HapyLlyBare Ha cnvenseTo [1][17]. MHory cTyamm
ja mnyctpupaaTt BpckaTa MNOMery W3foXeHoCTa Ha Oy4vaBa M HeratMBHUTE edekTn Bp3
34paBjeTo Ha nonynauujata. bydaBata MoXxe CepUO3HO Aa ro HapyLUM KBanuUTETOT Ha XKMBOTOT
(0a ro HapyLwm COHOT, Aa ja nonpedyBa pa3bupnmBoCTa Ha roBOPOT) WM €BEHTyanHo Aa
npeansBuka 1 couumjanHu n ncuxosnolkn npobnemun [18]. BakBuTe HapyllyBaka, UCTO Taka,
MOXaT Aa co3gafaT pusvK of KapavoBackynapHu 3abonysama [19].

OHa LUTO HajMHOry ro 3arpuxyBa o/ HalLETO UCTPaXyBate € (PAKTOT KOj yKaxkyBa Ha mario,
HO LLUMPOKO pacnpoCTpPaHEeTO 3rofieMyBahe Ha HUBoaTa Ha Gy4aBa o roaMHa BO rofguHa, WTo
jacHo ykaxkyBa Ha NocTojaH NopacT Ha LIeNToKyNnHOTO 3BYYHO 3arafyBamse.

Mmajkn rm npeaBua WITETHUTE 34paBCTBEHM edhekTn of OyvasaTta [2, 20, 21, 22, 23, 24, 25,
26, 27] onwTarta Len Ha nonuTtukaTta 3a ynpaBsyBah-e 1 KOHTpona Ha byyaBata Bo ypbaHuTe
CpeavHn e CcuTe aKkTMBHOCTM BO OMWTECTBOTO Aa Aa ce ycornacat co xenbata Ha
HaceneHneTo 3a TUBKO onwTecTBo. LLMpokuTe onepaTtuBHM uenu BkrydyBaaT baparba 3a
3awTuTa, yHanpegyBsakwe 1 nogobpyBawe Ha KBanUTETOT Ha XMBOTOT, OAHOCHO noTpebaTa
3a eKOSOLLKN OOPXIMB pPas3Boj, HamanyBawe Ha 34paBCTBEHUTE PU3MLM U CrpedyBawe Ha
Jerpagjauvja Ha >XuMBOTHaTa cpefuHa. TakBata nonuTuka ce CTpeMu Jda ja npomMmoBsupa
ekorowkarta 6narococtojba npeky cnpevyBake U MUHUMU3Npawe Ha HMBOaTa Ha byyasa.
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