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Anomauin. Tlpobnema wmymMoBOro 3a0pyIdHEHHS JOBKULIA € BKpail akryanpHoro. Llym 3a
MOXO/DKEHHAM (JDKepena Iuymy) OyBae TOOYTOBHUM, MPOMHUCIOBHM Ta TpaHCIOPTHUM. JlkepenaMu
MOOYTOBOTO IIIYMy MOXYTh OyTH aKyCTHYHI KOJOHKH, ITHJIOCOCH, Tepdopatopu Tomo. Jxepemamu
MIPOMHUCJIOBOTO IIIyMY MOXYTh OYTH BEPCTATH PI3HUX THUIIIB, IO MPAIFOIOTh HA 3aBOJAX, 3aI3HUYHI MOTSITH,

HayxoBwnit sxypHaI « ABTOMOBUIbHI JOPOI'M I IOPOXKHE BYAIBHULITBO», 2025. Bumyck 117. Yactuna 1.
ISSN 0365-8171 (Print), ISSN 2707-4080 (Online), ISSN 2707-4099 (CD), http://addb.ntu.edu.ua.
Scientific journal KAUTOMOBILE ROADS AND ROAD CONSTRUCTIONY», 2025. Issue 117. Part 1.

171



TEXHOJIOT'Ti 3BAXACTY HABKOJIMIITHHLOI'O CEPEIOBHIIIA /
ENVIRONMENTAL PROTECTION TECHNOLOGY

110 KYPCYIOTh MiX LIeXaMH MiJIPHUEMCTBA, TOIIO. TpaHCIIOPTHUH IIyM CTBOPIOIOTH HA3eMHUH, 3aTi3HUYHUH,
MOBITPSIHUHM, BOAHUI BUOM TpaHCHOpTy. OZHUM 3 HaWOIIBII NOMIMPEHIIINX BHIIB TPAHCIIOPTHOTO LIYyMY €
aBTOMOOUTBHUHA. 3 IIYMOM aBTOMOOITIB OOPIOTHCS PI3HUMH LUISXaMH, TOJIOBHUM 3 SIKUX € BUMOTOIO IO
BHUPOOHUKIB aBTOMOO1JIIB CTBOPIOBATH OCTaHHIX Y BiAMOBIAHOCTI 10 HOpM 10 mrymy. llym, sikuii cTBOPIOIOTH
aBTOMOOUTI TpU pyci Ha [OOpOrax, aBTOMAriCTpalsxX HAa3MBAaIOTh TPAHCIOPTHUM. Y TaKOMY BHIAIKy
aBTOMOOLTTI PO3TIANAIOTHECA HE SK OMWHOYHI 00 €KTH, a K CYKYIHICTh, IO CKJIANA€THCSA 3 PI3HUX BHIIB
aBTOMOOIIIIB, SIKI B CBOIO HYEPry pPyXarOThCs 3 PI3HUMH IIBUAKOCTSIMH. SIK TMOKazaia CBITOBAa TpaKTHKA
e(EeKTUBHUM METOAOM 3aXHCTy MEIIKaHIiB IpU MaricTpajlbHUX TEPUTOPIH € 3aCTOCYBaHHS IIYMO3aXHUCHUX
criopya (I1I3C). II3C OyBaroTh pi3HUX THITIB 32 OYJ0BOI0 Ta KOHCTPYKTHBHHUMH OCOONMHBOCTIMH. Jlo HUX
BUCYBAIOTh psiJi BAMOT, BOHH TOBHHHI: 3aliMaTd, O MOXJIMBOCTI, MEHIIY IIHUPHUHY CMYTH BiJIBEJCHHSI; HE
CHPUSATH CHIT03aHOCHY 3€MJISTHOTO TMOJIOTHAa aBTOMOOUIBHUX AOpIir; OyTH TpaHCHOpTaOelbHUMH, TPOCTUMH
mpu iX 3BEJCHHI, MOHTaX1 Ta eKCIUTyaTalii, JOMyCKaTH IIBUIKY 3aMiHy IOIIKOKEHUX CEKIIH 1 CTIHOK;
BIAMOBIIaTH E€CTETUYHUM BHUMOTaM, BIAJ0 BIHMCYBAaTHCA B JIAHAMA(PT 1 HE NEPEIIKODKATH OTIISIY
HaBKOJMINHBOTO JaHAmadry Tumu, xto ime. Tonki II3C mpuiiHATO Ha3MBaTH aKyCTUYHUMH EKpaHaMU.
AKYCTHYHI €KpaHW, BpaxoByruH aedimuT mpocrtopy Oinsg aBTOMOOUTPHHUX Tpac, HAOYyNIH MIMPOKOi
ronyJsipHOCTi. L{i ekpanu MOBUHHI BiITOBITATH PSAAY BUMOT: OYTH aKyCTHIHO ¢(EKTUBHUMH, CTIHKUMHA 10
BIUIMBY Ha HMX aTMOC(EpHHX OMajiB, COHAYHOI pajiallii, a TAKOXK BITPOBOI'0 HaBaHTa)KECHHS. BUKOHaHHS
OCTaHHBOI BUMOTH 3000B’s13y€ poOUTH OB 00’ €MHHUH, @ 3HAYUTD 1 JOPOKUIUH, PyHAaMEeHT. Y HaHii poboTi
TIPOTIOHYETHCSI BUPIIMICHHS 3TagaHoi MpoOJeMU: B3MEHIIUTH NapyCHICTh (TIPOTHUCTOSIHHS BiTPOBOMY
HaBaHTaXeHHI0). [Ipy IbOMy aKycTHYHA e()EeKTHBHICTh (3BYKOIIOTJIMHAIBHI Ta 3BYKOI30JIAMI1HHI BIIACTUBOCTI)
HE 3MEHIIYIOThCA.

KarouoBi cioBa: mymoBe 3a0pyJHEHHS, TPaHCIIOPTHUM IIyM, aBTOMOOIT, aBTOMOOITBHI TpacH,
ITyMO3aXHCHI CITOPYIH, aKyCTUYIHI €KpaHH, 3BYKOIOTIIMHAIIbHI BIIACTUBOCTI, TAPYCHICTh.

Beryn. AkyctryHui nrym (IryMoBe 3a0pyIHEHHs), sIK IPABUIIO, IIKIATMBHNA ISl 3I0POB’Sl JIFOTUHH.
OcHOBHMMH BHIaMu (3a DKEpeTaMu MOXOKEHHs) IIyMy € MOOYTOBHM, MPOMHCIOBUI Ta TPaHCIIOPTHHH.
CBoI0 yBary MU 3yIHHUMO Ha TPaHCIIOPTHOMY, TOYHIIIIE aBTOMOOUTEHOMY, BHAY IIyMy. Y IaHOMY pasi
JOKEPEJIOM IIIYMY € HE OKPEMO B3SATHI aBTOMOOLIb, SIK IX MMEeBHA KUIBKICTh, MOTIK. Lle#t Bua mymy nomikysise
MepuI 3a Bce MEIIKaHIIM OyAWHKIB, IO PO3TAIIOBaHI MOPYY i3 aBTOMOOITEHUMHU TpacamMu. OTHUM i3 BUIIB
00poTEOM 3 TakuM BHIOM IIyMy — 3acTocyBaHHS wmrymo3axucHux cnopya (HI3C). [ocute wacrto
3actocoBytoTh TOHKI III3C — akyctuuHi ekpanu (puc. 1). EdexTHBHICTH OCTaHHIX 3aleXuTh Bl ix
TEOMETPUYHHUX PO3MIpiB (BHCOTA, MPOTKHICTH), MaTepialy, 3 SIKOTO BHUTOTOBJICHI, a TaKOX BiJl MEBHHUX
KOHCTPYKTHUBHHX OCOONIMBOCTEH. TakoX € Taka XapaKTEepUCTHKa CEKPaHiB SIK MapyCHICTh — 3IaTHICTh
MIPOTHCTOSTH BITPOBOMY HaBaHTAXXCHHIO. Y JaHIH poOOTI HaBEIACHO PIIICHHS, sIKE 3HAYHO 3MEHINHTH JaHy
po0JIeMy iICHYIOUHMX aKyCTUYHUX €KpPaHiB.

MeTto10 po0OTH € YIOCKOHAJIECHHS iCHYIOYOTO aKyCTHYHOTO €KpaHy, a camMe 3HIKCHHS MapyCHOCTI
OCTaHBOTO TIPH 30epeKEHHI HOTO aKyCTHYHUX BIACTHBOCTEH.

Bukaax ocHoBHoro marepiaiay. Haramaemo, mo y II3C 3acToCOBYHOTH 3BYKOI3OJALINHI Ta
3BYKOIOTJIMHAIBHI MaTepianu. 3BYKOI30MALIHHI Marepiadd MaroTh HEAOJNIK, SKHH MoJisrae B TOMY, WIO,
3aXUIIa0Yd OAWH 00’ €KT BiJ| IIyMYy, BOHH BiIOMBAIOTh 3BYKOBI XBHJIi Ha iHIINI 00’ €KT. 3BYKOMOTITMHAIBHI 3K
MaTrepiaiy IIyM HOTJIMHAIOTE, TOOTO 3HUIIYIOTh. ToMy mepeBary HeoOXigHO HaJaBaTH 3BYKOIOTIMHAIEHAM
MaTepiajiam.

B [1] omucana 3BYKONOITIMHANbHA IUINTA, KA CKJIANAETHCS 3 KUIBKOX Iap «OCHOBA, HANPUKIAT
METAJIYHUM JHCT, — 3BYKONOIVIMHAJIBHUN MaTrepian, HalpuKIaa CKIO», MOBEPHYTHUX A0 LEHTPY IJIMTH
OCHOBOIO, a HA30BHI IUIUTH — 3BYKONOTJIMHAILHUM MaTepianoM. ba3oBuii BapiaHT MOXe OYTH CIIPOIICHUIH
3aCTOCYBaHHSIM OJIHI€T CIUIBHOI OCHOBH ISl 3BYKOIIOTIIMHAIBHOTO MaTepiany 3 000x ii cropin. BayTpimHs
MOBEPXHSI 3BYKOIOTTIMHAIBHUX MaTepialliB BUKOHAHA HETJIOCKOI0, HATIPHUKIIAA XBUIISICTOIO.

Jnst 30UMbIIEHHS aKyCTUYHUX BIACTUBOCTEH (3BYKOIOTJIMHAHHS 1 3BYKOI3OIIAIIl) MiX MapaMu
«OCHOBa — 3BYKOINOIVIMHANBHUK Marepiad» 3 NPOTWISKHMM PO3MIIIEHHSIM Yy HHX OCHOBH 1
3BYKOIOTJIMHAJIBHOTO MaTepiany (OCTaHHIM 330BHI) pO3MINIEHWH IEHTPAIBHUN €IeMEHT IIiIBHIIEHOI
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TOBIIMHU 1 3BYKONOIJHMHaHHS. Take poO3MilIeHHs BHCOKOAKYCTHYHOTO Marepialy 3axMIIae HOro Bif
HEraTHBHOTO BIUIMBY 30BHIIIHIX (hakTopiB. B TO¥ ke uac sk MaTepian mOBHHEH OYTH i BHCOKOAKYCTUYHUM 1
CTIMKHM.

Pucynox 1 — lllymozaxucHi ekpanu (JKutomupcrka 0071.)
Figure 1 — Noise protection screens (Zhytomyr region)

HenomikoM 3BYKONOIIMHANBHOT TUIMTH 3TiMHO [1] € BEeJIMKHUI aepoJuHaMIUHUI Omip, AKUN 3HAYHO
YCKIIQJIHIOE BUKOPUCTAaHHS OCTaHHBOI Ha BIAKPUTIN MiCIIEBOCTI.

Hamoro mMeToro OyJ0 CTBOpPEHHS TaKOTO aKyCTHYHOTO €KpaHy, KM MaB OM BHCOKY aKyCTHUYHY
e(EeKTHBHICTh Ta HU3bKUH aepOAMHAMIYHHMA OITip.

[TocraBneHa MeTa OOCSATAETbCA THM, IO 3alpONOHOBAHUI AaKyCTHYHHH €KpaH MiCTUTh Halip
[IOBEPXOHb, KOKHA 3 SIKUX YTBOPIOETHCS HAOOPOM 3BYKONOINIMHAIBHHUX IUIACTHH MEBHOI (OpMH, IIO
pO3TaIoBaHi OJHA BiIHOCHO OJHOI 3 TIEBHUM KPOKOM II0 BEpTHKadli Ta 1o ropu3oHTami. IloBepxHi
PO3MIIIYIOTECS OJHA BIJHOCHO IHIIOT MapaJiejIbHO Ta TAKUM YHUHOM, 10 B3a€MHA MPOECKIIiS OyIb-sKOI mapu
MIOBEPXOHb YTBOPIOE CYLIbHY HMOBEpXHIO. Take po3MillleHHS MOBEPXOHb OJHA BiTHOCHO OAHOI JO3BOJISE
TIOBITPSTHUM MacaM (BITPY) Ha BITKPUTIH MIiCIICBOCTI TPOXOIUTH Yepe3 3BYKOMOTINHAIBHIA KOMITIEKC, TOOTO
HOro mapycHICTh 3HAYHO MEHIIA y MOPIBHIHHI 3 CYUILHOIO KOHCTPYKIIIEIO TaKOi K TUIOII.

CyTb Hamoi po3poOKH [2] MOACHIOETBCS KpECISHHAMH, Ae: Ha pUC. 2 HaBEICHO 3alpONOHOBAaHUM
3BykonorimuHadpHUNA KoMImieke (3I1K); Ha puc. 3 — Bua 300Ky 3BYKOMOTIIMHAIBHOTO KOMIUIEKCY Ha pHC. 2 Y
po3pi3i; Ha puc. 4 — BUHOCKA A Ha pUC. 3; HA PUC. 5 — 3BYKOTOTIMHAJIbHA TUIACTHHA.

3IIK cknagaeTses 3 HAOOPY 3BYKOMOTIMHANBHUX TIACTUH [ (pHC. 2) Ta ONopH 2, 32 TOMIOMOTOIO SKOT
311K xpinuTbes Ha onOpHiN moBepxHi. [Ipuuomy 3ByKomornuHaneHi mactTuan / (puc. 3), o po3MINIyIOThCS
Ha omopi 2, 3a JOMOMOTOIO0 CKDIIUTIOBAIBHUX €JIeMEHTIB 3 YTBOPIOIOTH moBepxHi I, /I, [II 1 T.n. Takux
noBepxoHb y 31K Moxe OyTu 1Bi a00 Oinblie. 3BYKONOTIIMHAIIBHI MIOBEPXHI PO3MIIIYIOTHCS O/HA BiJHOCHO
1HIIO{ MapayielbHO Ta TaKUM YHHOM, 1[0 B3a€MHA MPOEKLis OyIb-sIKOi Mapy MOBEPXOHb YTBOPIOE CYLINbHY
IIOBEPXHIO.

[MogitpsiHi moToku (Birep) 4 mnamatoTs Ha moBepxHio 31K (puc. 4), mpoxoasTh Yepe3 HHOTO Ta
BUXOJATH HA MPOTWICKHUN OIK y BUIJISIAI JeOb OcialleHHX MOBITPSHUX MOTOKIB 5. OmHOYAcHO 3 Ti€l X
CTOPOHHM a00 TPOTWIIC)KHOI CTOPOHM PYXarOThCS 3BYKOBI XBWJIL 6 (HampuKial, IIyM Bifl TPAaHCIIOPTHHX
TIOTOKIB). 3BYKOBI XBHJIi 6 TPOXOISATH Yepe3 OTBOPH, IO YTBOPEHI 3a IOIIOMOT'OF0 CKPITIITIOBAIEHUAX €JICMEHTIB
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3, MajaloTh Ha 3BYKOMOTNIMHATBHI IJIACTUHH /, YaCTKOBO TOTJIMHAIOTHCSI OCTAHHIMH, BiIOMBAIOTHCS Bi HUX
MiHIMYM OZMH pa3, Ta BuxoaTh i3 311K 3HauHO OcnabieHuMH 3BYKOBHUMH XBUIIIMH 7.
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Pucynok 2 — 3ByKONOTTTHHAIBHUN KOMILICKC!
1 — 3BYKOIIOTTIMHAIBHI TUTACTUHU; 2 — OTIOPH
Figure 2 — Sound absorbing complex:

1 — sound-absorbing plates; 2 - supports
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Pucynox 3 — 3ByKONOTTTUHATIBHAN KOMIUIEKC (BHA 300Ky puc. 2)
Figure 3 — Sound absorbing complex side (view fig. 2)
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Pucynok 4 — 3BykonornvHaNpHAN KOMILTEKC (BUHOCKA A Ha puc. 3):
1 — 3BYKOIIOTTIMHAIBHI TUTACTUHU; 3 — CKPITUIIOBAIIBHI €JIEMEHTH; 4 — IMOBITPSIHI TTIOTOKH; 5 — ociabieHi
MOBITPsIHI HOTOKH; 6 — 3BYKOBI XBHJIi; 7 — 0cia0ieH] 3BYKOBi XBHIIi
Figure 4 — Sound absorbing complex side (footnote A in fig. 3):
1 — sound-absorbing plates; 3 — fastening elements; 4 — air currents; 5 — weakened air flows; 6 — sound
waves; 7 — attenuated sound waves
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Pucynok 5 — 3ByKomnorInHaILHA TUTACTHHA:
1 — 3BYKOTMIOTJIMHAILHUI MaTepiai; 2 — )KOPCTKa OCHOBA
Figure 5 — Sound absorbing plate:
1 — sound-absorbing material; 2 — rigid base
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KinpKicTh 3BYyKONMOTNIMHAIBHUX MOBEPXOHb BH3HAYAETHCA TEOPETHYHO-NIPAKTHYHUM CIIOCOOOM 3a
KPHUTEPiEM ONTHMAILHOCTI: aKyCTHIHA €()eKTHUBHICTh/acpOMHAMITHHH OITip.

3BYKOIMOTIMHANBHI IJIACTHHH MOXYTh OyTH BHKOHAHI y BUIVIAI KOHCTPYKLIi, III0 Ma€ BCepeaAWHI
XKOPCTKY OCHOBY 2 (pHcC. 5), a 330BHI IOKpPHTa 3BYKOIOIJIHMHATBHUM MaTepiajaoM /. SIk 3ByKONOTTTMHAIBHUN
Marepiaix Moxe OyTH CKJIO.

TakuM 4YWHOM, 3alPOIOHOBAHHMK 3BYKONOTJMHAIBHUN KOMILIEKC BOJIOJI€ iCTOTHOI HOBU3HOIO 1
KOPHCHICTIO: Ma€ BHCOKY aKyCTHYHA €()EKTUBHICTh Ta MAJIMH aepOUHAMIYHUH OITip.

BucnoBku. Po3po0ieHO 3BYKONOTVIMHANBHUN KOMIUIEKC (aKyCTHYHUN €KpaH), BiAMIHHOIO
0COONMBICTIO € HU3BKUI aepoJMHAMIYHUE OMip, IO IOCATAEThCS HOro crneun(ivHUMH KOHCTPYKTHBHUMHU
OCOOTMBOCTSMH. 3BYKOMOTIIMHAIBHHA KOMIUIEKC CKJIAA€ThCSA 3 HaOOpYy MOBEPXOHbB, SKi PO3MIIICHI OIHA
BiJTHOCHO OJAHOI TakMM YHWHOM, MIO JO3BOJIAIOTH TMOBITPSHUM IIOTOKaM (BiTpy) NPOXOAWUTH depe3
3BYKOIOTJIMHAIIBHUM KOMILIEKC, MPU IbOMY IIYMO3aXHCHI BJIACTUBOCTI OCTAHHBOI'O € NOCHUTH BHUCOKHMH.
BukopucTaHHS JaHOTO aKyCTUYHOTO €KpaHy JO3BOJINTH 3HAYHO 3HU3UTH IIYM TPAHCIIOPTHUX MOTOKIB B3JJOBXK
aBTOMaricTpayieil i THM CaMHM TOJIIIIATH KUTTS MELIKAHLIB CEIBOUIIHNX TEPUTOPIH.
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E04H 17/00. 3Bykonornunaroua ruta / B.B. ®enopos; HanionansHuil TpaHCIIOPTHHUM YHIBEPCUTET. — 3asIBIIL.
02.09.2011; Omy6a. 27.05.2013; Brom. Ne 10.
2. [latent Ha KopucHy Mozenb Nel156245 UA, MIIK (2024.01), G10K 11/00, E04B 1/84, E04B 1/82.
3BykonormHansHuN Komruieke / B.B. ®emnopos, O.A. Kopmay, [I.M. Smenko, B.M. bocenko; HamionansHmi
TpaHcopTHUH yHiBepcuTeT. — 3asBi. 05.09.2023; Omy6m. 29.05.2024; Brox. Ne 22.

SOUND ABSORBING COMPLEX AS PROTECTION AGAINST TRANSPORT NOISE

Fedorov Volodymyr V., PhD (Candidate of Technical Science), Associate Professor, Associate
Professor of the Automobile Department, National Transport University, Kyiv, Ukraine, e-mail:
fedorov.volodymyr@gmail.com, tel.+380442804252, https://orcid.org/0000-0002-1085-5112.

Korpach Oleksii A., PhD (Candidate of Technical Science), Associate Professor, Associate Professor
of the Automobile Department, National Transport University, Kyiv, Ukraine, e-mail:
korpach1988@gmail.com, tel.+380442804252, https://orcid.org/0000-0002-2496-4395.

Yashchenko Dmytro M., PhD (Candidate of Technical Science), Associate Professor, Associate
Professor of the Automobile Department, National Transport University, Kyiv, Ukraine, e-mail: y_d@ukr.net,
tel.+380442804252, https://orcid.org/0000-0003-3674-0089.

Bosenko Volodymyr M., PhD (Candidate of Technical Science), Associate Professor of the
Automobile Department, National Transport University, Kyiv, Ukraine, e-mail: bosia4ok@ukr.net,
tel.+380442804252, https://orcid.org/0000-0002-9654-949X.

Abstract. The problem of noise pollution of the environment is extremely urgent. Noise by origin
(noise sources) can be domestic, industrial and transport. Sources of household noise can be speakers, vacuum
cleaners, perforators, etc. The sources of industrial noise can be machines of various types operating in
factories, railway trains running between the workshops of the enterprise, etc. Transport noise is created by
ground, rail, air, and water modes of transport. One of the most common types of traffic noise is car noise. Car
noise is combated in various ways, the main of which is the requirement for car manufacturers to create the
latter in accordance with noise standards. Noise created by cars when moving on roads and highways is called
traffic noise. In this case, cars are not considered as single objects, but as a collection consisting of different
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types of cars, which in turn move at different speeds. As world practice has shown, the use of noise protection
structures (NPS) is an effective method of protecting residents in highway areas. There are different types of
NPS in terms of structure and design features. A number of requirements are put forward to them, they must:
occupy, if possible, a smaller right-of-way width; not to contribute to snow drifting of road surfaces; be
transportable, simple in their construction, installation and operation, allow quick replacement of damaged
sections and racks; to meet aesthetic requirements, fit well into the landscape and not obstruct the view of the
surrounding landscape by those who drive. Thin NPS are usually called acoustic screens. Acoustic screens,
given the lack of space near highways, have gained wide popularity. These screens must meet a number of
requirements: be acoustically effective, resistant to the effects of precipitation, solar radiation, and wind load.
Fulfillment of the last requirement obliges to make a more voluminous, and therefore more expensive,
foundation. In this paper, a solution to the mentioned problem is proposed: to reduce wind resistance
(resistance to wind load). At the same time, the acoustic efficiency (sound-absorbing and sound-insulating
properties) does not decrease.

Key words: noise pollution, traffic noise, cars, highways, noise protection structures, acoustic screens,
sound-absorbing properties, sailing.
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