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Anomauyis—EKcnepuMeHTAILHO J0CTiTKeHO0 TIIAHKY 3ai3Hn4Hoi Aoporu. [llymoBi piBHs Ha AiaAHLI cKIanHu: eKkBiBa-
JIeHTHHIA - 61 1BA, exBiBajleHTHHII MOTOKY NMOTHATIB - 64 1BA, MakcumaibHuii - 85 1BA. ExcnepuMeHT npoBoauBces B Hi-
HMIi yac 100 npu HaibinbWil iHTeHcHBHOCTI pyXy noTtsrie. O6pana insiHka Oy/ia MILHO 320y10BaHA, 10 YHEM0KJIHB-
JII0BaJ10 6OPOTHLOY 3 HIyMOM MeTOJI0M JIiCOBMX HacaX:KeHb. BysI0 3anponoHoBaHO BCTAHOBMTH KOJiliHi aMOpPTH3aTOpPH Ta
MPOKJIA0K, a TAKOK IIYMO3aXHCHUX eKPaHiB BHCOTOI0 He MeHIIe 2M. BUKOHAHHS JaHUX YMOB A03BOJIMThH 3HU3UTH IIIYM HA
uiii ainsani Ha 16 — 20 n1BA. (exBiBaleHTHHMIT piBeHb IIyMY Ma€ 3MeHIINTHCH 10 41-45 n1BA).

Knruoei cnosa — AKYCHUKa; wyms; wymo3axucm; 3a.11i3Huw1; wymoa'axucni €Kpanu.

I. Bcryn

[IpoxuBaroun B MicTax, JIFOAW 3IIITOBXYIOTCS 3 Pi3-
HUMH IIpoOJIEMaMH sSIKi BHHHMKAIOTh y IOBCSKIECHHOMY
KHTTI.

OnHi€ro 3 HAWMIKITUBIMKX MPOOIeM, 0 BUKIHKAE
3aXBOPIOBAHHS Y JIFOJICH, € ITyMOBE 3a0pyIHEHHS. 3poc-
Talo4e IIyMOBE 3a0pyIHEHHS BEIMKOIO MICTa TaKOX
CHPHUYHHSE YMAIIO HEIPHEMHOCTEH TOpOoIsiHaM, HEraTH-
BHO BiJOMBA€ThCA Ha IXHHOMY 3/I0pPOB’i Ta ICHXIYHOMY
cTaHi. 3 PO3BUTKOM YCiX BHIIB TPaHCHOPTY, iHTEHCHB-
Horo OymiBHMITBA 30UIBIIYIOTHCS INYMOBI HaBaHTa-
JKCHHS Ha JIIOAVHY, 3yMOBJIIOIOYH i1 pO3ApaTyBaHHs, [ICH-
XI4Hy HEBpPIBHOBa)XKEHICTh, OC3COHHS 1 SIK HACIITOK —
CepIeBO-CYINHHI Ta MICUXi4HI 3aXBOpIOBaHHA. Termep Ha
Bymuipix KueBa B 6araTteox paiioHax IIyMm iHOAI JocsTae
y nenni gacu 80-90, a B migHi — 50-60 nermbenis, mo He
€ HOpPMAJNbHUM sBHIIEM. JlOCTi/KEHHS TTOKa3yoTh, 10
caMe aKyCTHYHE 3a0pyIHEHHS MiCBKOTO CepelOBHINA
€ OIHMM 3 HaWBIPOTiMHIIINX YUHHHUKIB, IO MPH3BOAITH
IO 3pOCTaHHS TiINePTOHIYHOI XBOpPOOU Ta iH(apKTy Mio-
kapma [1].

II.  AHAJI3 CYYACHOI'O CTAHY IIPOBJIEMU

[Mpobnema 3axucTy BiJ IIyMY, SKHH CTBOPIOETHCS
MOTSITaMH, € aKTYaJIbHOIO JUIS Y KpaiHH, OCKUIBKY Halla
Jiep)kaBa  Mae OJHY i3 HaPO3BHHEHINIMX 3a TYCTHHOIO
KOIMWHX Mepex B €pori [2]. [IuTaHHAME TIyMOBOTO
3a0pyAHEHHS 3aJi3HWYHUM TPAHCIIOPTOM PO3TIIAAIINCH
Garatema aBTopami [3,4,5,6]. HeraTuBHMiA BIUIMB HIyMYy
3aJII3HUYHOTO TPAHCIIOPTY B MiCHKOMY CEPEIOBHIIII J10C-
nimxysamu [lymun P.M., Mouga M.€. [6]. 3uauna vac-
THHA 3 TEPeNTiYeHHX aBTOPIB, CXMIETBCA IO METOLY

BHpILIEHHS IIYMOBOTO 3a0pyAHEHHS ILIIXOM JIiCOHAca-
JDKCHb B3JIOBX 3alli3HUYHUX Komiid. [Ipore He cKpi3b
MOJKHA BHPIIIATH II0 TPOOJIEMY 3a JOIMIOMOT'OI0 TAHOT'O
Metoxy. B ymoBax micra Ta Horo cBOepiHOro iHTEp €PY
(iHdpacTpykTypH), JTiCOCMyra MOXKE€ HETATHBHO CKa3a-
THCh Ha OCTaHHBOMY. ToMy, 100 He IICyBaTH aBTEHTHY-
HUM iHTep’e€p MiCTa, MOXXHA 3aCTOCOBYBAaTH U iHIII
MeToar 6OPOTHOH 3 ITyMOM.

III.

IIpu excriepyMEHTAILHOMY JOCITI/PKEHHI CTaBHIACh
HACTYIHA 3aJa4ya: OTPUMATH [aHi IIyMOBOro 3a0pyi-
HEHHS 3 TICBHOI IISIHKY — Ta MIPU BUHUKHEHHI TIOPYIICHb
[IYMOBOI'O 3a0pyJHEHHsS HAIaTH PEKOMEHAIl 010
[IYMO3aXHUCTY JIUIsl 3HM)KEHHS PIBHS [IyMY Ha 3aJTi3HUY-
Hifl DUISHIN 3 TIUTEHOIO KHUTIOBOKO 3a0ymoBor0. Heobxi-
JTHO OYJ10 BpaXyBaTH YMOBY II[0, 3@ PI3HHUX [TPUYUH, 3HHU-
JKYBATU PiBEHb [IyMY 3a JOIMOMOIOIO JTICOBUX HACAXKEHb
HE € MOXITHBUM.

META JTOCJIJDKEHHS

IV.  OPIrAHI3ALIS EKCITEPUMEHTAJIBHOTO
JOCIIIKEHHA

BumiproBanss piBHA mIyMy BigOyBasoch 3a JIONOMO-
roro mymomipa 1-ro kiacy rounocti Briiel & Kjaer 2207.
IIpn mpoBexeHHI BUMIpIOBaHHS ITyMOBOI XapaKTepHc-
THKH MTOTOKY 3QJTI3HHYHUX MOI3/iB BUMIPIOBAIEHUN MiK-
podon OyB posramoBaHuil Ha BijacTaHi (25 + 0,5) M Bix
oci ONMXHBOTO J0 TOYKH BHMIPIOBAHHS MaricTpaibHOI
3ayi3HUYHOI Komii Ta Ha Bucoti (1,5 + 0,1) M Big piBHA
3emiti. BumiptoBansHuii MikpodoH OyB HampaBiIeHHI
B CTOPOHY TPaHCIOPTHOT 0 MOTOKY. OmepaTtop, sIKuii mpo-
BOJIMB BUMIiPIOBAHHS, 3HAXOIUBCS HA BiJICTaHI HE MCHIIIE
Hix 0,5 M Big BUMiproBaTbHOr0 MikpodoHa. TpuBaiicTs
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nepiogy  BHMIPIOBAHHS IIYMOBOI  XapaKTEPUCTUKH
MOTOKY 3aJi3HWYHMX TMOI3/iB CTAHOBWJIA HE MEHIIE
1 roqunu. 3HaYeHHs PiBHIB 3BYKY OyIJIM 3UHMTaHi 31 IIKaIH
rymomipa 3 TouHicTio | 1BA.

BumiproBaHHsS HpOBOAMIOCS B MOXMYpPY ajle CyXy
MO0y 3a IUTFOCOBOI TEMIIEpaTypH HOBITPs Ta NpH IIBHU-
JIKOCTI BiTpy He Oinbme 1 M/ c.

V. OBPOBKA OTPUMAHHMX JAHUX

[posiBmm focmiza, Oyno oTprMaHO 3HAYEHHS PiBHIB
IIyMy Ha BHOpaHii HaMHW IUISHII IIPOTSATOM OJHi€l
roauHu. Jlaii, 3a 10moMororw GopMyIu:

1200

0,1L 4.
> 10
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2
Oyno oOpaxoBaHO 3HAYECHHs €KBIBAJICHTHHUX PIiBHIB (o-
HOBOT0 Ta CyMapHOro mymy. Bennanna ¢oHoBOrO Itymy
Jocsria nosHauku y 42 n1bA, a cymapaoro — 61 nbA. Ek-
BiBaJICHTHHUH PiBEHb 3BYKY KO)KHOTO 3 TIOTSITIB 00YHCITIO-
FOTBECH 32 (OPMYIIOHO:

1
L yexe =10-1g N
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pe3ynbTaTti 00paxyHKy HaBeieHi B Tabumi 1.

ExBiBasieHTHHH piBEHb HIYMY IOTOKY IOTATIB OYyB
piBHuii 64 n1BA.

Taxk, six 3a cranmaprom (JJBH 360—92) exsiBaneHT-
HUH piBEHb OIyMY B Iepiof 3 23 rox — 7 roj He HOBUHEH
nepesuinyBaT 45 1bA, a MakCUMaJIbHE 3HAUEHHS IIyMYy
He OBMHHO nepeBuinyBat 60 1bA, Mu 6aunMo cyTTeBe
BigxuiieHHS. ToMy TOTpiOHO BUPIIINTH [1€ MUTaHHS MIIS-
XOM BCTAHOBJIEHHS BIAIIOBIJHMX IITYMO3aXHCHHX KOHC-
TPYKITH.

Jis sixicHOi OopoTHCs i3 ITyMOM, HEeoOXiJHO IIpoaHa-
Ji3yBaTH JKepena myMmy. Tak sk Ha 3aJi3HHULI JpKepe-
JIOM IIYMY € 3a3BHYail MMOTST, TO PO3TILIHEMO JIETAITBEHO
SIK YTBOPIOETHCSI IITyM TIiJT 4ac Horo pyxy. Ha pucynky 1
300paxkeHO Tpadik 3aJIeKHOCTI PiBHS IIYMY CTBOPIOBA-
HOT'0 Pi3HUMH YaCTHHAMH TI013/1a BiJl IBUAKOCTI PYXY.

TABNL 1 EKBIBAJIEHTHI PIBHI 3BVKY

Tun norsry PiBeHb 3ByKY
Ly
' ,aBA
Tnrepcitit 45
1 enextponoizg 53
2 eNeKTponoizyg 55
Enextponoizg 44
[Tacaxkupchkuii 50
+ Enextponoisn 59
Enextponoizn 45
[Tacaxkupchkuii 54
[Tacaxkupchkuii 51
Enextponoizn 43
Inrepciti + 44
Enextponoizn 38
Enextponoizn 53
[Tacaxkupchkuii 45
Enextponoizn 52

: ||
Traction noise ‘ ‘ 2 \\

O Rolling noise
12 Aerodynamic noise| - \ Y
Total f
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|
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Pucynok 1. I'padik 3aeXHOCTI PiBHS IIYMY CTBOPIOBAHOTO Pi3HHUMH
JacTHHAMH 110132 BiJ MIBUIKOCTI pyxy[7]

[lepme — mym cTBOpeHHI pyXOM Kojleca HOTATra 10
3ai3HUYHINA Konii. B maHomy Bumanmky 3BYK YTBOpIO-
€ThCS BiJI KOJMBAaHHS K caMoi KoJiii Tak i1 komeca. J{is
60pOTHOH 3 TAKMM IIIYMOM iCHYE JIeKinbKa MeToxiB. [lep-
M 3 HUX — II€ 3HIWKEHHS IIyMYy caMHX Kojiec. Meron
60poTHOHM 3 TaKUM IIyMOM pO3MIAAainy B mpoekti €C —
"Besmrymuuii BaHTax" (1996-1999) [8,9] Ta mocraHo-
BWJIH, IO :

1) KigbIEBI aMOPTU3ATOPH 3MEHIIYIOTH IIyM Ha 6
ab;

2) mepdopariis Koneca HeeeKTHBHA;

3) aMmopTu3aTOpH, HACTPOEHI HA KOJIeca, 3MCHIITY-
10Tb WyM 110 7 1b;

4)  KOJICHI IIUTH 3HIWXKYIOTH IIyM 710 9 1b.

Jpyruii 3 HAX — [1e 3HWKEHHS IIyMy B KOJIii 3a J010-
MOTOI0 3aJTi3HHYHMUX aMOPTHU3aTOpIiB Ta MPOKIAJOK, SIKi
300pakeHi Ha pUCYHKY 2 Ta PUCYHKY 3 BiJIIOBiIHO.

rail pad

Pucynox 3. 3amizHu4HI npoKIagku [7]
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Pucynok 5. lllymo3axucHi expanu [7]

3a maHuMmu JoKepena [7], 3HKEHHS piBHS IIyMy 3a
JIOTTIOMOTOF0 aMOPTH3aTopiB csirae 3 — 7 nbA, a 3aBIsIKu
mpokianok 3 — 4 nbA. OTxe 1el MEeTO TOMMOMOXKEe HaM
3HU3UTH piBeHb myMmy 10 nbA.

Ipore 1poro 3amaso, i TOMy HOTPiOHO I11€ 3MEHIIUTH
piBens mymy Ha 10 nBA. JIns 1500 PO3TIITHEMO HACTY-
mHAN MeTo. Tak sk OyJI0 CKa3aHo, IO IIYM CKJIATAETHCS
3 JBOX CKJIaJHMKIB, TO TEpeieMo 10 aHalizy Apyroi
CKJIaJI0BOI.

Jlpyre — mryM CTBOpEHHH TATOIO MOTATa Ta aepOANHA-
MiKOIO #oro kopmycy. Jliast 60poTeOM 3 TakuM HIyMOM,
MOTPiIOHO BAATUCH A0 HACTYHHHMX MeToniB. Ilepmmit
3 SIKMX — 1€ OHOBJICHHSI JIOKOMOTHBHOI'O JIETIO JIO HOBIT-
HiX ex3eMIUIsipiB. Lle H03BOINTH MOCTYNIOBO 3HMKYBATH
IIyM 33 PaXyHOK HayKOBO-TE€XHIYHOI0 Iporpecy B chepi
BHUPOOHHUIITBA TMOTATIB. AJKE HOBITHI MOJENI ITOCTYIIa-
I0Th B MPOJAXi 3 MOKPAIICHIMHU JBUTYHAMHU Ta A€pOIH-
HaMmikoro. Ta mpyruil MeTomn, SKWil MMOJSATae y BCTAHOB-
JICHHI ITyMO3aXMCHUX €KpaHiB, a00 X 3aXUCTy OyAWHKIB,
[UITXOM BCTAHOBJICHHS 3BYKOi30JISAIIHNX BiKOH.

3a I0MOMOroI0 NIYMO3aXHCHUX €KpaHiB, AKi 300pa-
JKeHI Ha PUCYHKY 4 Ta PUCYHKY 5, MOXXHA 3MEHIIUTH
piBens mymy mo 15 nbA. B 3amexxHOCTI Big BHCOTH
eKpaHy MOYKHA pPEryJIIoBaTH piBeHb mrymy. s Hamoro
BHUIIAJKY pIBEHb IIyMy HOTPiOHO 3MEHIIWTH I Ha
10 nBA. Takuit piBeHb, 32 JaHUMH JpKepena [7], Ham
JTO3BOJIMTH BCTAHOBJICHHS €KPaHiB BUCOTOIO B 2M.

BHUCHOBOK

BukoHaHO eKkcliepuMeEHTaIbHE JOCTIIKEHHS, SKE
TOKa3aJI0 HEOOX1THICTh B MMPOBEICHHI e TAKUX JOCIIIiB
o yciit 3ai3HuYHIN po3B’s31i Micra Kuesa, 3as mok-
paleHHs IIyMoBOro (GoHy Micra.

Tak sk micue, ne OyB NMOCTaBICHHH EKCIIEPUMEHT,
IIIJTBHO 3a0y/0BaHE XUTJIOBUMHU OYIMHKAMH Ta YHEMO-
SKJIMBITIOBAIO BUKOPUCTaHHS HaHIpocTimoro ta ¢iHaH-
COBO BHT'1THOTO MeTOxy (JIiCOBUX HacaKeHb), 3aIpoIIo-
HOBAHO aJbTEPHATHBHHUN METOJ BUPIIIEHHS JAaHOI Mpo-
6nemu. JlaHuii MeToq Aa€ 3MOT'Y 3HU3UTH PIBEHBH LHIyMY
110 0iIifHO BCTAHOBJIEHUX HOPM.

OTKe, BUKOHABIIHM yCi TONEPEIHBO 3aIPOITOHOBAHI
YMOBH, MO)KHA JIOCATTH TIO3UTUBHOTO PE3YIIBTATY.
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Annomayua—IKCNePUMEHTAILHO MCCIEA0BAHBI YYACTOK Keje3HOW goporu. lllymoBble ypoBHSI Ha ydacTKe coCTa-
BIJIM: JKBHBAJIEHTHBII - 61 1BA, JKkBUBaIeHTHBIII MOTOKA Moe310B - 64 n1BA, MmakcumanbHblii - 85 n1BA. DkcnepuMeHT
NMpPOBOAUJICH B HOYHOEC BPeMs CYTOK NpPHU MAaKCHMAJIbHOH HUHTEHCUBHOCTH ABHIKCHUSA IMOE310B. Bblﬁpal-ll-laﬂ Y4acToK OBLI
TLUIOTHO 32CTPOEHA, YTO /1eJ1aJI0 HeBO3MOKHBIM 00phOY ¢ IIyMOM MeTOJI0M JIeCHBIX Haca:kleHUi. Bbl1o mpeasioikeHo ycra-
HOBUTH MyTeBble AMOPTHU3ATOPBI M NMPOKJIAA0K, 2 TAK:Ke HIYMO3AIUTHBIX YKPAHOB BBICOTOIi He MeHee 2M. BrinosiHeHue
JAHHBIX YCJIOBHI MO3BOJIMT CHU3MTHL LIYM Ha 3TOM ydacTke Ha 16 - 20 1BA. (OKBHBaJIeHTHbII YpPOBeHb IIYyMa JO0JKHA
yMeHbIINTHCS 10 41-45 1BA).
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Noise Pollution Control on the Railway
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Abstract—Living in cities, people are faced with various problems that arise in everyday life. One of the most harmful
problems that causes diseases in humans is noise pollution. The growing noise pollution of the big city also causes a lot of
troubles to the citizens, negatively affects their health and mental condition. With the development of all types of transport,
intensive construction, noise loads per person increase, causing its annoyance, mental imbalance, insomnia and, as a conse-
quence, cardiovascular and mental illness. Now, in the streets of Kyiv in many regions, noise sometimes reaches 80-90 in
the daytime, and 50-60 decibels at night, which is not a normal phenomenon. So, it was decided to find a site where noise
would exceed the norm, and the main source of its nature would be the railroad.

Having conducted experimental research on this section of the railway, noise levels were determined. Consequently,
the equivalent noise level is 61 dBA, equivalent to the noise level of the flow of trains was 64 dBa, the maximum noise figure
recorded in this section was 85 dBA. This experiment was conducted at night with the greatest intensity of trains. So, as
the standard (DBN 360-92), the equivalent noise level in the period from 23 h - 7 h should not exceed 45 dBA, and the
maximum noise level should not exceed 60 dBA. So we see a significant deviation from the norms, so you need to develop
methods to combat noise. Since the selected site was densely built up, which made it impossible to combat noise by
the method of forest plantations, so this issue was solved by establishing appropriate noise protection structures that would
operate on different sources. Knowing that the noise arises not only from the rumble of the tractor of our tractor train, but
also the rattle of the wheels on the track and the flow of air of the train body. So, to reduce noise, you need to consider all
these sources.

Consequently, in order to reduce the noise caused by rolling the wheel along the track, it was proposed to install road
dampers and liners that reduce noise to 10 dB. And to reduce the noise already in the air, it is proposed to install noise
protection screens of a height of at least 2m, which allows to reduce the noise level by another 15 dBA. Execution of these
conditions will allow us to reduce the noise level in this area by 16 - 20 dBA. (the equivalent noise level should be reduced to
41-45 dBA).

Consequently, this experimental study carried out showed us the need to carry out such experiments not only along
the whole railway connection of the city of Kyiv or other cities of Ukraine, but also measurements on automobile or ship
solutions or construction sites. This will detect problem areas, and depending on the source of noise, fight with them to
improve the noise background. And this, in turn, will have a positive effect on the psychological state of man.

So let's make a world in which we live better!

Keywords — acoustics; noise; noise protection; railway; noise protection screens.
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