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AxycmuunHuil cman HCUmia  npeocmasnsic coboi emepeemuuHy Ccymy pieHIE 38YKi6
KOMNIEKCI8 308HIWHIX mMa GHYMPIWHIX Odxcepen, AKI nompebdyIomb NesHUx o00OMeddceHb ix
AKyCMUYHUX XApakxmepucmux, wobd zabesneuumu 6 Hcumii kompopmui ymosu nposcusanus. Ha
AKYCMUYHULL CIMAH JHCUMJIA MONCYMb GNIUSAMU HACMYNHI OCHOBHI 2PYNU 0dcepesl SIKi MOXNCYMb 6
Oismu 8 pi3HUX KOMOIHAYIsAX: A8MOMpPAHCNOPMHI NOMOKU, NOMOKU 3ANIZHUYHO20 MPAHCHNOPMY),
Jaimaxu yusinvbHol asiayii, nobymoea mexmika, wymu 6io cyciois, iHdceHepre 001a0HaHHs 0YOUHKIB
ma 66y008anUX 00 €KMIi8, PI3HOMAHIMHI 8UPOOHUYT 00 €EKMU.

Memoro oanoi pobomu 6yn0 po3pooumu memooudti nioxoou 00 po3PAxyHKY 8HECKY ULYMY
A8MOMPAHCNOPMY 8 CyMapHe aKyCmuiHe HAGAHMANICEHHS HACENEHHS ) HCUMIL.

006°ckm i memoou 00cnioxyceHHA. AKycmuuHe HABAHMANCEHHS HA HACENEeHHS ) HCUMIIOBUX
NPUMIWEHHAX 3yMO8GIeHe OIEI0 WYyMY A8MOMPAncnopmy. AKYCmuuHi po3paxyHKu.

Pe3ynomamu ma ix o62080pennsa. Bcmanosneno, wo 0ns 0anoi memu, 3a OCHO8Y, Modice
oymu 3acmocosana Gopmyna po3paxyHky pisHs 38ykoeozo eénausy (Sound Exposure Level (SEL))
3eiono 3 1SO 1996-1:2016(en).

Memoouka nosunna ékarouamu HACMYNHI OCHOBHI emanu:

1. Buznauumucs 3 epynamu 0xcepen wymy, sKi popmyoms akyCmuyre HAGaAHMANCEHHSL ) HCUMIL )
KOHKDEMHOMY 8UNAOKY.

2. Busnauumucsa 3 aKycmudHUMU XapaKmepucmukamy asmompaicnopmH1o20 nomoxK).

3. Busnauumu  wiiaxom — eumipie  abo  pO3PAXVHKIE — eK8I8aNeHmHUL  piBeHb  38VKY  6i0

asmMompaHCcnoOpmHo20 NOMOKY Ha npuneiiit 00 0YOUHKY mepumopii 3a 0eHHUull abo HiYHUll 4ac
0oou.
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4. Buznauumu  wiisgxom — 6umipié  abo  po3pAXyHKi6  eKGIBANeHMHUU  pi6eHb  36VK)  6i0
ABMOMPAHCNOPMHO20 HOMOKY Y HCUMII (3a OeHHUtl abo HiuHUll yac 0oou,).

5. Busunauumucs 3 uacom oyinku (OeHHull abo HiuHull).

6. Busnauumu exgigaieHmMHui pigHi OKpeMux 0xcepesl 8 KOJICHIU 2pYNi 3a 4ac 6nusy.

7. Busnauumu pieHi 36yK0B0I eKCno3uyii oKpemux 0dcepei 8 KOJNHCHIU 2pyni 3a 4ac OYiHKU.

8. Busuauumu cymapHi ekeisaienmui pigHi KOJNCHOL epynu 0xcepei 3d 4ac OYiHKU.

9. Busnauumu cymapHi ekeieaneHmui pieHi 6Cix epyn 0xcepes 3a 4ac OYiHKU.

10. Buznauumu 6i0comko8uul 8HECOK OKpeMux epyn odcepen )y (DOpMYSAHHA CYMAPHO2O0 DIGHA
38YK0B0I eKCno3uyii.

Bucnoexu. Jlana memoouka modce Oymu SUKOPUCMAHA ONA. BUSHAYEHHS BHECK) UWYMY
A8MOMPAHCNOPMHUX NOMOKI8 Y (DOPMYBAHHI AKYCMUYHO20 HABAHMANCEHHS HACENIeHHS ) JHCUMII;
BU3HAYEHHS 3AKOHOMIpHOCMEl (QOPMYBAHHA WYMOBO20 HABAHMANCEHHS HACENeHHA 8 YMO8AX
NPOJICUBAHHA, NPUUHAMMSA YAPAGIIHCObKUX pilleHb Npu  po3podyi 3axodié 31 3MeHUleHHS
aKyCmuyH020 HA8AHMANCEHH HA HACENICHHA.

Kniwouosi cnosa. Axycmuune HasanmagicenHs, piGeHb 38YKOBO2O GNIUGY, €KBIGAIeHMHUL
pi6eHb 36YKY, A6MOmMpAHCROPMHUL NOMIK, 36YK08A eKCNO3UYIA.

METHODOLOGICAL APPROACHES
TO ASSESSING THE CONTRIBUTION OF VEHICLE NOISE
TO THE ACOUSTIC LOAD ON THE POPULATION
IN RESIDENTIAL PREMISES

P.V. Semashko, V.Yu. Dumanskyi, O.V. Hots, A.P. Bezverkha, Ye.A. Serdiuk, S.V. Zotov
SI "Marzieiev Institute for Public Health of the NAMS of Ukraine", Kyiv, Ukraine

The acoustic condition of a dwelling is the energy sum of the sound levels of complexes of
external and internal sources that require certain limitations on their acoustic characteristics to
ensure comfortable living conditions in the dwelling. The acoustic condition of a home can be
influenced by the following main groups of sources that can act in various combinations: road
traffic flows, rail traffic flows, civil aviation aircraft, household appliances, noise from neighbors,
engineering equipment of houses and built-in facilities, and various production facilities.

The aim of this work was to develop methodological approaches to calculating the
contribution of vehicle noise to the total acoustic load on the population in housing.

Object and methods. Acoustic load on the population in residential premises, which is
caused by the effect of vehicle noise. Acoustic calculations.

Results and discussion. It has been established that for this purpose, the Sound Exposure
Level (SEL) calculation formula according to ISO 1996-1:2016(en) can be used as a basis.

The methodology should include the following main stages:

1. Determine the groups of noise sources that form the acoustic load in the dwelling in a specific

case.

Determine the acoustic characteristics of the traffic flow.

3. Determine by measurements or calculations the equivalent sound level from the traffic flow in
the area adjacent to the house during the day or night.

4. Determine by measurements or calculations the equivalent sound level from the traffic flow in

the dwelling (during the day or night).

Determine the assessment time (day or night).

Determine the equivalent levels of individual sources in each group during the exposure time.

7. Determine the sound exposure levels of individual sources in each group during the assessment
time.
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8. Determine the total equivalent levels of each group of sources during the assessment time.

9. Determine the total equivalent levels of all groups of sources during the assessment time.

10. Determine the percentage contribution of individual groups of sources to the formation of the
total level of sound exposure.

Conclusions. This methodology can be used to: determine the contribution of traffic noise to
the formation of the acoustic load of the population in housing; determine the patterns of the
formation of the noise load of the population in living conditions; make management decisions
when developing measures to reduce the acoustic load on the population.

Keywords. Acoustic load, sound exposure level, equivalent sound level, traffic flow, sound
exposure.

AKYCTUYHMIA CTaH XHUTJA MPEACTABIIAE COO0I0 EHEPIeTUYHY CyMY PiBHIB 3BYKiB KOMIIJICKCIB
30BHIIIHIX Ta BHYTPIIIHIX JDKepel, sKi MOTpeOylTh MEBHUX OOMEXEeHb iX aKyCTHYHHX
XapaKTePUCTHK, 00 3a0e3MeunTH B KUTII KOM(OPTHI yMOBHU mpoxuBaHHA. Ha akycTuyHwmii cran
KHUTIIa MOXYTh BIUIMBAaTH HACTYMHI OCHOBHI TPYyNH JKeped SKi MOXYTh B IiSITH B PI3HUX
KOMOIHaIisX
- aBTOTPAHCHIOPTHI OTOKH;

- TIOTOKH 3aJIi3HUYHOTO TPAHCIOPTY;

- JITaK{ LUBUILHOI aBiali;

- To0yTOBa TEXHIKa;

- IIyMHU BiJ CYCiiB;

- ImKeHepHe o0aiHaHHs OYIMHKIB Ta BOY/JIOBaHUX 00’ €KTIB;
- pI3HOMaHITHI BUPOOHWYi 00’ €KTH.

Crnixg 3ayBakuTH, II0 KOXKHA Tpyna 30BHINIHIX Ta BHYTPIIIHIX JDKEPENT Ma€ MEIUKO-
caHiTapHe OOIPDYHTYBaHHA B TeXHI4YHIH 1 OyJiBeNbHIH NPOEKTHIH JOKyMEHTalii CTOCOBHO
0e3MeYHOro BIUTMBY Ha HACEJICHHS B MICIIX NpokuBaHHS. [Ipu 1ibOMy CymMapHUI BIUIMB Pi3HHX
IPYI JKepes Ta iX BHECOK B CyMapHEe aKyCTUYHE HABAHTAXKEHHS HACEJTIEHHS HE BPAXOBYETHCS.

3rigHo 3 nyoOmikamisMu BO3 Ta €Bpomneilicbkoi areHImii 3 OXOPOHHM OTOYYHOHOI'O
cepenoBuiia [1] myMm aBTOTPaHCIOPTHHUX MOTOKIB € OCHOBHHM 30BHIIIHIM JKEPEIOM aKyCTHIHOI
eHeprii, IKe BUKIIMKA€E CKapryd Ha aKyCTUYHMI CTaH >KMTJa y OUIbIIOCTI HaceneHHs Kkpain €C, Sk y
JEHHUH TaK 1 B HiYHU# yac 106m [2,3].

Ha namy nymky, 3 npakTU4HOi TOYKH 30pYy, Oysio O KOPHCHO MaTH ysBY Npo (popMyBaHHs
aKyCTUYHOTO HAaBAaHTA)KEHHs HACEJIEHHS JUIs MPUUHATTS YHPABIIHCHKHUX pillleHb, HAIIPAaBJICHUX Ha
J0T0 3MEHILICHHS.

MeTtor naHoi poGotu Oysi0 po3poOUTH METOIMYHI MIAXOIU 10 PO3PAXyHKY BHECKY HIYMY
aBTOTPAHCIIOPTY B CyMapHe aKyCTUYHE HAaBAaHTAXCHHS HACETICHHS y KHTJI.

O0’exT i MeTOAM NOCHIIKEeHHS. AKYCTUYHE HAaBaHTAXXCHHsSI Ha HACEJICHHS Y JKUTJIOBHX
MPUMIIIEHHSAX, SIK€ 3yMOBJICHE JI€I0 IITyMY aBTOTPAHCTIOPTY. AKYCTHYHI PO3PaxyHKH.

Pe3yabTaTH Ta ix 06rosopennsi. BcraHoBieHo, 10 AJIs JaHOT METH, 32 OCHOBY, MOXe OyTH
3acTocoBaHa (hopMmyJsia po3paxyHKy piBHs 3BykoBoro BBy (Sound Exposure Level (SEL)) 3rigHo
3 1SO 1996-1:2016(en) [4].

Metoauka 3 BukopuctanHsM SEL, Ha Hamry TyMKy, MOBMHHA BKJIIOYAaTH HACTYIHI OCHOBHI
eTarnmu:

1. BusHauuTHCS 3 TpymaMu JOKepes IIyMy, siKi (OpMYIOTh aKyCTHUYHE HaBaHTAXEHHS Y XKHUTII Y
KOHKPETHOMY BHIIAAKy. Y TaHOMY BUTIAJIKY, OJIHA 3 TPYI II€ aBTOTPAHCIIOPTHHHN TIOTIK.

2. BuzHauuTHUCS 3 aKYCTUYHUMHU XapaKTePUCTUKAMU aBTOTPAHCIIOPTHOT'O MOTOKY.

3. BuzHaunTH, UUIIXOM BHMIpiB a00 pO3paxyHKiB, €KBIBAICHTHHH piBEHb 3BYKY BilI
aBTOTPAHCIIOPTHOTO MOTOKY HA MPWJIETIiN 10 OyAWHKY TepUTOpii 3a JCHHUH ab0 HIYHMHA Yac
106w 3a popmyIoro (crporieHa GopMyna).
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r2
Lﬂequ,'rep = Lﬂeq MOTOKY 1ﬂlg (H]

1)

ae:

L Aeq,rep — €KBIBAJIGHTHUH PIBEHDb 3BYKY B 2-X M Bi dacany, 1bA;

L Aeq,noroxy — €KBIBaJICHTHUH piBEHBb 3BYKY aBTOTPAHCIIOPTHOTO MOTOKY 3a JEeHHHUN ab0 HIUHHMH yac
no0u Ha cranapTHii Bigcrani rl (7,5m), 1BA;

2 — Bigcrans Bix oci 1-i cMyru pyxy 10 OyIuHKY MiHYC 2 M.

4. Bu3HauuTH, UUIAXOM BHMIpiB a00 pO3paxyHKiB, €KBIBaJICHTHUH pIBEHb 3BYKY BiJI
ABTOTPAHCIIOPTHOT'O MMOTOKY Y KHUTII (3a JeHHMI a00 HIYHMIA Yac 1001) 3a POPMYIIOF0:
L =L AL e + ALy 2

Aeg =T AegTep

ne:

LAeguurio — E€KBIBAJICHTHUH DPiIBEHb 3BYKY aBTOTPAHCHOPTHOTO MOTOKY Y JKUTJII 3a JACHHUU abo
HiYHMH Yac, 1BA;

L Aeq,rep — €KBIBJIGHTHUH piBEHB 3BYKY B 2-X M BiJ (hacagy BiAMOBIIHO 3a JIeHHUN a00 HIYHUU yac,
nbA;

ALBikHa — 3HW)KEHHS PIBHS IIIyMY KOHCTPYKIIIEIO BiKHA (PEKUM MPOBITPIOBaHHS ), 1BA;

ALnpum — 3HMKEHHS piBHSA IIyMY B 00’ €M1 ipuMitieHHs, 1BA.

binpmn neranbHU OMUC PO3paxyHKIB OYIKYBaHMX pIBHIB LIYMy B IPUMIIIEHHSX Ta Ha
NPUIETIINX 10 OYIMHKIB TEPUTOPIsIX HaaaHo B [5,6].
5. BuszHauuTHCs 3 YacOM OLIHKH (JCHHHI a00 HIYHMIA).
[Tpu uboMy ciaij1 BpaxOBYBaTH, L10:
TPUBAJICTh JIeHHOTO yacy 14 rogun a6o 50400 c;
TpUBanicTh HiyHOro yacy 10 roaun a6o 36000 c.
6. BusHauuTH €KBiBaJIEHTHI PiBHI OKPEMHUX JPKEpes B KOXKHIN IpyIi 3a 4ac BIUIMBY (3a TPUBATICTh
3By4aHHs), Laeq T, ABA
7. BusHauuTH piBHI 3BYKOBOI €KCIIO3UIIIT OKPEMHUX JUKEpeN B KOXKHiH rpymi 3a yac ouinku, SELa;.
8. BusHauuTH cyMapHi €KBiBaJICHTHI PiBHI KOXKHOI TPYIH JHKEpeN 3a yac oiiHku, SELasum.
9. BusHauuTH cCyMapHi €KBIBaJICHTHI PIBHI BCIX IPYII JpKepen 3a yac oiiHku, SELasum.
10. Bu3HaunTH BiIICOTKOBUI BHECOK OKpPEMHUX Tpym pKeped y (opMyBaHHS CyMapHOTO pPiBHS
3BYKOBOI excrio3utlii, Pi%.
B ocHOBY po3paxyHKIB MOKJIQJI€HO 3aJIEKHICTh PIBHS 3BYKOBOI €KCIO3MIII KOHKPETHOIO
JpKepena Bifl 11 eKBIBAJIGHTHOTO PIBHSM 3BYKY:

T
SEL i = Lpsqr +10°lg () @)

ae:

SEL A, i — piBeHb 3ByKOBOTO BIUIUBY 1-T'0 JIXKEpEI 3a yac OUiHKH, 1b (A);

LA eq — exBiBaJICHTHHUH piBeHb 3BYKY JUKepesia 3a yac Horo BIUIMBY T (3a TpUBAIICTh 3BYYaHHS);
T — 4ac BIuIMBY, C;

To — vac ouinku (neHb a00 Hiv), C.

CymapHuii piBeHb 3BYKOBOTO BIUIMBY BIJI JEKUIBKOX JiKepen onHiel rpymu (abo Bif
JEeKIIbKOX TPy JKepen) BU3HAYAETHCS (OPMYJIOL0:
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N

SELAE:HH =10- lg (Z lﬂl}}l.SELA [] (4)
i=1

ne:
SELA, i — piBeHBb 3BYKOBOTO BIUIMBY 1-T0 JKepena, 1b (A);

BHecok okpeMoro ekBiBaJEHTHOTO PIiBHS 3BYKY y (POPMYBAaHHS CyMapHUX EKBiBaJICHTHHX
piBHIB Kepen (30BHIIIHIX a00 BHYTpIIIHIX a00 KOMIUIEKCY 30BHIIIHIX Ta BHYTPIMIHIX)
IPOTIOHYETHCS IPOBOAUTH 33 (POPMYJIOIO:

P.% = (10%V(SELAi~SELA sum)) - 100 (5)

nIe.

Pi% — BHecok piBHS 3BYKOBOI'O BIUIMBY OKPEMOTO JiKepela y (OpPMYBaHHS CyMapHOTO PiBHsI
3BYKOBOTO BIUIUBY, %;

SEL A,i — piBeHb 3BYKOBOTO BILUIUBY Bif 1-T0 Jykepena, 1bA,;

SELA sum — cymMapHHii piBeHb 3ByKOBOTO BIUIHBY.

BucHoBku
Jlana metonnka Moxke OyTH BUKOPUCTAHA JIJIs:

- BU3HAUEHHS BHECKY IIyMy aBTOTPAHCIOPTHHX TIIOTOKIB y (OpPMyBaHHS aKyCTHYHOTO
HaBaHTAXCHHS HACEJICHHS y KUTJIi;

- BH3HAUEHHS 3aKOHOMipHOCTEW (hOpMYBaHHS IIYMOBOI'O HABAaHTA)XEHHSI HACEJIEHHS B yYMOBax
IIPOKUBAHHS;

- NpUMHATTA YNPaBIIHCHKUX pIIIEHb IPU po3poOIl 3axoAiB 31 3MEHIIEHHS aKyCTHYHOTO
HABaHTa)KCHHSI Ha HACEJICHHS.

Buecku aBTOpIB:

Cemamko II.B. —  koHuenTyamizauis, METOAOJOTISA,  aAMIHICTPYBaHHA  IPOEKTY,
JOCIHIJKeHHs, (OpMaIbHUN aHalli3, HalMCaHHs, peAaryBaHHs, pelieH3yBaHHS;

Hymancekuii B.FO. — meTononoris, gocnimxeHHs, GopMalbHHUN aHAai3;

I'ont O.B. — nocnimxenns, GopManbHuil aHamis;

bessepxa A.Il. — nmociimkeHHs, QopManbHUN aHaMi3, HANUCAHHSA, peIaryBaHHS,
peLeH3yBaHHs.

Cepmrok €.A. — nociipkeHHs, popManpHUN aHaATI3.

3otoB C.B. — nocnimkenns, popmanbHuil aHami3.

®dinancyBanHsi. Pobora BukoHyBanach B pamkax HJIP «Po3poOka Ta BmOCKOHanICHHS
METOAMYHUX IIJXO/IIB JI0 MPOTHO3YBAaHHS aKyCTUYHOTO CTaHy Ta HOPMYBaHHs BiOpallii >KUTIOBOTO
CepeIOBUILIAY.

KonduikT inTepeciB. ABTOpH 3asBIISIOTH PO BIICYTHICTh KOH(DIIIKTY iHTEPECIB.
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