BYJAIBHUILITBO TA IIUBIJIBHA IH’KEHEPISI / BUILDING AND CIVIL ENGINEERING

YK 626/627 DOI: 10.33744/0365-8171-2023-113.2-022-030
UDC 626/627

JIOPOYKHIM OJIAT 3 IIYMOIIOI IMHAIOYMMM BJIACTUBOCTSMMA
TRAVEL CLOTHING WITH NOISE-ABSORBING PROPERTIES

Jloposicko €ezen Bikmopogiu xanoudam mexHiyHUX HAayx, 0oyeHm, 3aeidyseau

Kagheopu npoexmysanus Oopie, eeode3ii I 3emaeycmporo, XapKiecoKuil
HAYIOHATbHULL  A8MOMOOITbHO-00POJICHIUL  YHigepcumem, eyauys Apociasa
Myopoeo, 25, Xapkis, Xapxiscoka  obracmv, 61002, e-mail:

evgeniy.dorozhko@gmail.com

https://orcid.org/0000-0003-2894-2131

Invuenxo Bonooumup Bacunvoseuu, ooyenm, Hayionanonuii yuieepcumem
«llonmascvka nonimexwnixa imeni FOpis Konopamioxay, ooyenm xagheopu
agmomodinbHux dopie, eeodesii ma semneycmporo, Ilepuiompagnesuii npocnexm,
24, Ilonmaea, [Tormaecexa obnacme, 36011 e-mail: znpbud@gmail.com

https://orcid.org/0000-0003-0346-8218

Anotanisa. Ha ocHOBI HayKOBMX JOCHi)KeHb OyJO BCTaHOBJICHO, IO IIyM, IO BHHHUKAE BiX
TPaHCIOPTHUX 3aC00iB, Ma€ HEraTUBHUI BILIMB Ha 3I0pOB's jtozci. ToMy HeoOXimaHI ePeKTHBHI PilICHHS Y
cepi IpOEKTyBaHHS Ta TUIAHYBAHHS JJIs1 3MEHIIICHHS IIYMOBOT'O HABAHTAXXCHHS HA )KUTJIIOBHUX TEPHTOPISX.

3a3BUyail IyM YTBOPIOETHCS BHACIIIOK PyXy aBTOMOOLIIB, iX ABUTYHIB Ta JOPOKHBOT'O MOKPUTTA. Llei
IIYM MO)K€ HETaTHBHO BIUIMBATH Ha 3I0POB'S JIOAEH, CIPUIMHAIOYH CTpEC, MPOoOIeMHU 31 CHOM, 3HW)KEHHS
KOHIIEHTpAIIi] Ta iHII (i3UYHI Ta IICUXOJIOTIYHI IPOOIEMH.

OCHOBHI NPUHOMIHU MIYMO33aXHCTy BKIIOYAIOTH BHOIp BiAMOBIIHOrO MicHsd s OyIiBHHILITBA
ABTOMOOUTFHUX JOPIT Ta BUKOPHUCTAHHS CIEIiaIbHUX TC€OMETPUYHHX PIllICHb, SKi CIPUSIOTH 3MCHIICHHIO
ITyMOBOT'O HAaBaHTAXCHHS Ha MPWIETI TepuTopii. TakoX BCTAHOBJICHHS 3BYKOI3OJAIIHHUX Oap'epiB €
BYKJIMBUM ACIIEKTOM ITYMO3aXHUCTY.

OnHuM 13 epekTUBHHX 3ac00iB 3aXHCTY Bijl IIyMy € pO3po0Ka “TUXOro” HOPOKHBOrO MOKpHUTTS. Ll
HaIpPSIMKOBA TEXHOJIOT1S CIIPSIMOBaHa Ha CTBOPEHHS IOPOKHBOTO TMTOKPHUTTS, sIKE 3a0e31euye 3HIKEHHS PiBHA
IIyMy, 10 BUHUKAE ITiJT 9ac pyXy TPAHCIIOPTHUX 3aCO0IB.

Po3poOka “Tuxoro” JOpOKHBOT'O MOKPUTTS BKIIOYAE B ceOe BUKOPUCTAHHS CIELiaIbHUX MaTepiaiiB i
TEXHOJIOTIH, 0 JO3BOJIAIOTH 3HU3UTH PiBEHb IIYMY, L0 T€HEPYEThCS MPU KOHTAKTI LIMH 3 JOPOTOIO.
Hampukiaa, 3acTocyBaHHS aKyCTHYHO-aO0COpOYIOUMX MaTepiamiB a0o crelialbHuX ac(albTOBUX CyMIiIIeH
MO€E JIOTTIOMOTTH TIOTJIMHYTH YH PO3CIisATH 3BYKOBI XBHJIi, III0 BUHUKAIOTH BiJl PyXy aBTOMOOIJIIB.

“Tuxe” TOpOKHE IOKPUTTSI Ma€ TMepeBar He JIMILE Y 3MEHILICHHI IIyMY, ajie i y 30epexxeHHi KoM(pOpTy
JUTSI METIIKAHITIB, SKi MMPOKUBAIOTH TIOPYY 3 aBTOMOOUTEHUMU TpacamMu. BOHO cripusie 3HIKESHHIO PIBHS IITyMY,
SIKAH TIOTPATIISE 10 KUTIIOBUX OyIWHKIB Ta 1HIIMX CTIOPY, THM CAMHM CTBOPIOIOYH CIIPHATIIUBIIT YMOBH JIJIS
BiJMIOYHMHKY Ta 3I0POBOTO KHUTTSI.

Po3poOka THXOro HOpPOKHBOTO TMOKPUTTA € IMOCTIHHMM MPOLECOM, SKHH BHMAarae CIHiBIIpali Mix
HayKOBIISIMH, IH)KCHEpaMH Ta BUpOOHUKaMHU MatepiaiiB. [TocTiitHl qocimipkeHHS 1 BIOCKOHATICHHS TEXHOJIOTIH
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JIO3BOJISIIOTh JIOCATATH Ie OUTBIT e(PEKTHBHUX pE3YyJbTaTiB y 3MCHIICHHI ITyMOBOTO HAaBaHTaXEHHS
HAaCEJICHUX TEPUTOPIM.

Taki iHHOBaWilHI pIOIEHHS Y Taly3i JOPOXHBOTO OYIiBHHMLTBA MOKIMKaHI CTBOPIOBATH OibIn
CIPUATIMBE Ta €KOJOTIYHO YHCTE CEPENOBUINE, JIE€ IITYM BiJl aBTOTPAHCIIOPTY HE CTAHOBHUTHME HETATHBHOTO
BILTMBY Ha 370POB'S Ta SIKICTh JKUTTS JIFOJICH.

KarouoBi ciaoBa: 1myMOBe HaBaHTaXKEHHS, IIyMOIIOTJIMHAIOUE ITOKPUTTS, €IIACTUYHE JTOPOKHE
MTOKPHUTTS, TIepepoOKa IWH, IHTCHCUBHUN JOPOXKHIN PyX, KIIIMaTHIHI YMOBH.

Beryn. ABTOMOOUTRHI JOPOTH MArOTh BHpIIIAIBHE 3HAYCHHS TSI OYIb-SKOI KpaiHH, OCKUTBKH BOHHU
3a0e3meuyloTh €(eKTUBHY TPAaHCIOPTHY iHQpacTpyKTypy IUIs IepemilleHHs toaed Ta TosapiB. Ilpore,
PO3IIUPEHHS] aBTOMOO1IFHOTO TPAHCIIOPTY MPUHOCHTE 1 HETaTHBHI HACIIIKH, 30KpeMa Mpo0JIeMy IITyMOBOTO
3a0pyIHEHHS, SIKE MOYKE HETaTUBHO BIUTUBATH HA SIKICTh JKUTTS MEIIKAHIIB, OCOOJIMBO THUX, XTO TPOXKHUBAE
mo0au3y JOPir.

VY 1mi#t craTTi MH PO3TIITHEMO HOBITHIO TEXHOJIOTiIO, IO TOB'S3aHa 3 IIYMOMNOIVIMHAHHSAM CaMUM
TIOPO>KHIM OJIITOM.

IIpob6iaema Ta ii akryansnicTs. [Ipobnema mymy, moB'si3aHOrO 3 aBTOMOOUTBHMMHU JOPOTaMH, €
aKTyaJIbHOK y 0araTth0oX HAceJICHHX pailoHaX M0 BCHOMY CBITY. 3pOCTaHHS aBTOMOOIUILHOTO TPAHCIIOPTY,
PO3IIUPEHHS JOPOKHBOI MEpPEeXkKi 1 30LIBIICHHS MIBUAKOCTEH PyXy MPHU3BOAATH 10 301LIBINICHHS ITyMOBOTO
HaBaHTa)KEHHS Ha MPIJIETIi TEPUTOPii, 0COOIMBO B JKUTIOBUX paioHaX, IMIKOIAaX Ta MEAMYHUX yCTaHOBAX.

B 60poTb0y 3 IIyMOM BCTYMAIOTh 1 3€JI€HI HACAJKEHHS, 1 IIyMO3aXHCHI €KpaHH TOILO.

OCKUIbKH TIIyM BHHHKAa€ , B TOMY YHCHIi, BiJl B3a€EMOJIi IMUH 3 JOPOKHIM TOKPHUTTSM, HACTaB 4ac
3aMHUCITUTHCh HaJl PO3POOKOI0 TAKOT'O JOPOKHBOTO MOKPHUTTS, 10 OyJe 3HMKYBATH HETATUBHHN NIYMOBUHN
eexT.

AHaji3 oCTaHHIX JOCTHIKeHb Ta myoOdikamiii. ABTOMOOIN, SK-OT aBTOMOOLT, aBTOOYyCH,
MIKpOaBTOOYCH Ta BaHTaXKIBKH, ITifl 4aC poOOTH BUPOOJIAIOTH AEKIIbKA THIIIB IIyMY, SIKI BHOCSATb CBill BHECOK
y 3aranbHA{ piBEHb IIYMYy TPAaHCIIOPTHOTO 3aco0y. ICHye mrym, CTBOpIOBaHHIA JBHTYHOM, IIMHAMH, SIKi
B32EMOJIOTH 3 JOPOXHIM MOKPUTTSM, BHUXJIOTIOM, MOBITPO3a0ipHUKOM 1 BEHTHISTOPOM OXOJIOKCHHS, a
TaKOX aepOJUHAMIYHUH IITyM.

Jl1st aBTOMOOUTIB PiBEHb LIYMY BiJl IIIMH/JOPOTH AOPIBHIOE 3arajbHOMY PIBHIO 1HIIUX KEPEN MIyMYy
Ha mBuaKocTsAxX Big 30 g0 40 xm/rof, cTatouu Bce OUTBIN i OLIBIIT JOMIHYFOYHM 31 30UTBIICHHSIM IBHIKOCTI.
JU1st BaXKKUX TPAHCHOPTHHUX 3ac00iB LIS IIBUAKICTH 0€330MTKOBOCTI TPOXH BUINA, 3a3Bu4ail Mix 50 1 60 km/ro
[1].

HagiTh Ha ByTHIISX 3 HU3BKOIO IIBH/IKICTIO, HATIPUKIIAJ, Y HACCIICHUX ITyHKTaX, 0a)KaHO 3MEHILIUTH IITyM
BiJI IIIMH/TOPOTH, OCOOJIUBO ISl aBTOMOOLITIB.

3axou, CIIpsIMOBaHI Ha JDKEPENO IMTyMy, 3MEHITYIOTh HOTO BUHUKHEHHS Ha CaMOMY JKEpEIi, TOMI K
3aX0/Id, MOB'A3aHI 3 Mepeaaueto, HaMararThCs 0J0KYBaTH MUIIX Hepeaadl MK [DKEPEIIOM IIIyMY, HalpUKIIa,
IIMHAMH 1 JOPOXHIM TOKPUTTSM, i OTPUMYBaueM, IO O3HAYAE JIIOJIEH Y HEMOCPEACTBEHHIN OIM3BKOCTI.
3axou, CIpsSMOBaHi Ha HKEPEJIo MTyMy, BKIIFOYAIOTh IITyMO3aXHMCHI TOPOKHI TOKPHTTS, OUTBII THX1 ITWHU Ta
3HIDKCHHSI IIIBUAKOCTI. 3aX0zu, TOB'sI3aHl 3 Iepenadeio, BKIIOYAIOTh IIIYMOBI €KpaHH, 3eJIeHI HacapKEeHHS
TOLIO.

Opranu nepxaBHOI BJag MOXYTh 3MIHIOBATH OOMEXEHHS INBHIKOCTI Ta JOPOXKHE ITOKPHUTTS.
SHIKEHHS 00OMEKEHb MBUAKOCTI 3a3BHUail 3MEHIIYE IIIyM Ha 2—3 AenuOen IS 3HIKEHHS MBUAKOCTI Ha 20
KM/TOJI Ha IIBUAKOCTSX, IO JOPIBHIOKOTH ab0 Hik4i 3a 50 km/roa. Ha BHIMX HMIBUAKOCTSX 3HUKCHHS
3MEHINY€ETHCS. BOHM Tak0k MOXKYTh MOKPAIIUTH O€3MEKY PyXy, ajle MOKYTh 30UTBIINTH Yac y A0PO3i.

VY TOM Yac K aKyCTHYHI BIACTHBOCTI IITHH € TPEIMETOM €BPOTECHCHKOTO PETyIItoBaHHS [2], JOPOKHE
TTIOKPHUTTS € BUKITIOYHOIO BiMITOBIJAITBHICTIO MICIIEBHX 1 HAIlIOHAIBHHUX JAOPOKHIX aaMiHIiCTpamii. YucieHHi
€BpOTEHCHKI MicTa[3] IpOTArOM OCTaHHIX ACCATHIITH TECTYBAJIM THXi JOPOKHI MOKPUTTS.

Ix Tako’ HA3MBAIOTH TOHKUMH IIapaMu achanbTy» ab0 «TOHKMMHU ac(aabTOBHUMU IOPOKHIMU
MOKPHUTTSAMH, 1[0 3MEHITYIOTb IITyM).

BoHU BUKOPUCTOBYIOTh HEBEIIMKHI MaKCUMAIBHHUN PO3MIp arperaTty JJisi OTPUMaHHS ONTHMi30BaHOT
TEKCTYpH, AKa MiHiMi3ye BiOpauito mmHu. ToBmuKHA iX mapiB gocsirae 3 cM. Ha puHKy icHye Oarato pizHHX
THITIB TOHKHUX TIOBEPXHEBUX IIapiB, HANIpUKIad, y Himepianmax moHaa COpOK, BKIIOYAIOUH IIOPUCTI Ta MIUTBHI
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Ty, BoHu 3a3BHuaiil 3HIKYIOTH IIyM Ha 2-4 nerubeny Ha BUAKOCTI 50 KM/TO /U1 aBTOMOO1ITIB BiTHOCHO
cepeAHbOl MIIBHOCTI acanbTodeTony [4, 5].

Tunu nmopucToro acajibTy B cepeaHbOMY MPHOIM3HO Ha 1 aerubes TUXIli, HiXK MIiIbHI, ajle BOHH
MalOTh MEHIIUI TEPMiH CIyXOH, HUK MIiIAbHUN achansT. THUMOBHHA TEpMiH CIIy>KOM TOHKOTO MOBEPXHEBOTO
11apy CTaHOBHThH BiJl CEMH 10 JEB'SITU POKIB.

Haiimommupenimuvu rpodieMaMu € po3iapyBaHHs (BTpaTa 3allOBHIOBAYiB 3 TIOBEPXHI) 1 BiJl € THAHHS
BiJI HIDKHBOTO TIIapy.

ToHki MOBEPXHEBI Mapy HAaBPsII YK AOPOKYi (3a3Buyaid 6mu3bko 10%), HIX MIUTBHUHA acgalbTOOCTOH.
BoHnu OibITT JOBTOBIYHI, OCKIIBKH IS iX BUPOOHUIITBA IOTPIOHO MEHIIIE MaTepiaiy, ajie BOHH MOTPEOyIOTh
BHCOKOSIKICHOTO JIMITKOTO TIOKPHTTS, SIKE TIPOTUCTOITh 3yCHIUISIM 3CyBY. TOHKI TTOBEpXHEBI IIAPH MITXOIATS 1
CTaI0Th Bce OiIbLI MOMYJIIPHUMH Ha JJOPOTax 3 HU3BKOIO Ta CEPEeIHbOI0 MIBUAKICTIO, ajle BOHU HE MiAXOISITh
JUISL AUUISTHOK, SIKI MiJAaloThCSl CMIIBHUM 3CYBHHM 3YyCHJUISIM, TaKHX SIK KiIBLIEBI PO3B’SI3KH, KPYTi CXWIIH,
ITOBOPOTH, 3’ 13/TM BAaHTaXIBOK TOIIO [6].

JBomrapoBuii mopucTuii acgaipT CKIaJaeThCsl 3 BEPXHBOTO IMIapy TOBIIMHOIO 2,5 cM 3 ApiOHHM
3amoBHIOBaYeM (2/4; 2/6 abo 2/8) 1 HUKHBOTO MIAPY TOBILIMHOIO 4,5 CM 3 KPYITHHM 3allOBHIOBAYeM. TaKkuM
YIHOM, 3arajibHa TOBIIWHA IIOPUCTOTO APy IOCSTae 7 CM, IO MOTIIMHAE OUIbIIE IIyMy, CTIOYaTKy TPHOIH3HO
Bim 5 mo 7 neumben. JIomapoBuii mopucTHd acaabT € BIAHOCHO JOPOTMM 1 MIIXOOUTH IS
BHCOKOIIBUAKICHUX JIOPIT, AIKi MOTPEOYIOTh BUKIIOYHOTO 3HI)KEHHS LITyMY.

MeTta A0CHiIzKeHHsI TIONSATAaE B BUBYCHHI Ta PO3po0Ili MPUHITUIIOBO HOBOTO JOPOXXHBOTO ONATY IS
OyIIBHHIITBA aBTOMOOUTBHUX HOpir. Lle mocmimkeHHs cupsiMOBaHEe HA 3HIDKCHHS PIBHS IIyMY, IIT0 BUHUKAE
BHACIIIZIOK TPAHCHIOPTHOTO PYXY, Ta CTBOPEHHS KOM(OPTHUX YMOB JIsi MEIIKAHIIB HACEJICHUX ITYHKTIB, SIKi
3HaXOJIAThCS MTOOIU3Y aBTOMOOUIBHUX JIOPIT.

Bukaan ocHoBHOro marepiany gocaimkensn. [lopucte achanbToBe JOPOXKHE MOKPUTTS 3 HU3BKUM
PIBHEM IIIYMYy.

3a3Buvali BUKOPUCTOBYIOTh HEBEIHKHUN MaKCUMAILHUI pO3MIp 3alOBHIOBAUiB IS OTPUMAaHHSI
OTITHMI30BaHOI TEKCTYpH, sKa MiHIMi3ye BiOpamiro mmHHA. TOBIIMHA IIapiB mocsrae 3 cMm. Ha puHKY icHYe
0arato pi3HHX THUIIIB TOHKHX TOBEPXHEBUX IIapiB, HampukiIan, y Himepimangax moHajg COpOK, BKIIOYAIOTH
MOPUCTI Ta MIUTbHI TUTTU. BOHUW 3a3BWYail 3HWXKYIOTH IIyM Ha 2-4 nmerubeny Ha mBUaKocTi 50 KM/Tof ass
ABTOMOOLJTIB BiTHOCHO CEPEIHBOI NIUILHOCTI achanbTo0eTony [5].

Tunu nopuctoro acansTy B cepeIHbOMY MPUOIN3HO Ha 1 aeruOen TUXIll, HiX IIiIbHI, ajieé BOHU
MalOTh MEHIIUI TEPMiH CIyXOH, HUK MIiAbHUN achansT. THUMOBHHA TEpMiH CIIy>KOM TOHKOTO MOBEPXHEBOTO
11apy CTaHOBHTh BiJl CEMH 10 JEB'SITU POKIB.

ITopuctmii acanbt — 1e OITYMHHI 3HOCOCTIHKHM map, sIKAH MICTUTH TPyOi 3allOBHIOBAYI OJHOTO
po3Mipy (3a3Budaii 14 abo 16 Mmm), 110 yTBOPIOE “KaM’stHAM cKeneT . OCKUTEKH MOPUCTHI ac(haibT HE MiCTHTh
¢pakuii micky i MiICTUTB JHIIe OOMEXKEHY KiNbKICTh MAaCTHUKHU, BiH XapaKTEPHU3YETHCS BEIHKOIO KUTBKICTIO
B32€MOTIOB’I3aHUX MOPOXKHEY MK CBOIMH 3allOBHIOBauamu, 3a3Bu4ail 20—25%. 1li mopoxkHedi yTBOPIOIOTH
HEpETYJIPHI KaHAIH, SKi MMOTJIWHAIOTh YaCTHHY aKyCTHYHOI €HEeprii, THM caMHuM 3HIKYIOUH ITyMm Ha 1-3
nennOen MOpiBHSHO 3 acanbTOOETOHOM CepeAHboi HIiimbHOCTI. OpHomapoBUi MOpUCTUH achanbT Mae
TOBIIMHY OJIU3BKO 4 cM. BiH IiAX0IUTH 1J1s1 BUCOKOMIBUAKICHUX JIOPIT, ajIe HE IMiIXOIUTh IS JIOPIT 3 HU3BKOIO
Ta CepPeIHBOI0 MBUAKICTIO. [ToposkHEdi Ha IUX JOpOoTax MIBUIKO 3a0MBAIOTHCS, 3HOBY 301IBITYIOYH IITyM Ha 1
neun6en abo Ounpire. Ha BUCOKOMBHAKICHUX JOpOrax e eext oomexennit mpudnnsno 0,3 1b(A) 3aBasku
e(eKTy CaMOOUHUIICHHS B AOIIOBY TIOTOY.

HayxoBuii xxypHan « ABTOMOBUIBHI JOPOT'Y 1 IOPOXKHE BYAIBHULITBO», 2023. Bunyck 113. Yactuna 2.
ISSN 0365-8171 (Print), ISSN 2707-4080 (Online), ISSN 2707-4099 (CD), http://addb.ntu.edu.ua.
Scientific journal KAUTOMOBILE ROADS AND ROAD CONSTRUCTIONy, 2023. Issue 113. Part 2.

24



BYJAIBHUILITBO TA IIUBIJIBHA IH’KEHEPISI / BUILDING AND CIVIL ENGINEERING

Pucynok 1 — Kinekicts JITIT Ha 10 000 3apeecTpoBaHUX TPaHCTIOPTHHUX 3aCO0iB
Figure 1 — Number of road accidents per 10,000 registered vehicles

TumoBuid TEPMiH CITY>)KOM TOHKOTO MMOBEPXHEBOTO APy CTAHOBUTH BiJI CEMH JIO JICB'ATH POKIB.
Haii0inpm mommpeHnMu npobiieMaMu € po3CUIaHHs (BTpaTa 3allOBHIOBAYiB 3 MOBEPXHi) 1 BiA'eAHAHHA Bif
HIKHBOTO IHapy.

g

Pucynok 2 — [ToyaTok po3TpicKyBaHHS TOHKOTO IIOBEPXHEBOTO APy
Figure 2 — Beginning of cracking of the thin surface layer
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JBomapoBuii nmopuctuil acaabT CKIAJAETHCA 3 BEPXHBOIO INApy TOBIIMHOIO 2,5 cM 3 IpiOHUM
3amoBHIOBaYeM (2/4; 2/6 abo 2/8) 1 HUKHBOTO MIAPY TOBILIMHOIO 4,5 CM 3 KPYITHHM 3allOBHIOBaYeM. TaKkuM
YHHOM, 3arajbHa TOBIIMHA IIOPUCTOTO MIapy OCATAE 7 CM, IO MOTIIMHAE OUIBINE IIYyMY - CIIOYaTKy PUOIH3HO
Bim 5 gpo 7 pmeumben. J[IBomapoBuii mopuctuii acanbT € BIAHOCHO JOPOTMM 1 WiIXOOUTH JUIS
BHCOKOIIBUIKICHHUX JIOPIT, 5IKi HOTPEOYIOTh BUKJIIOYHOTO 3HIDKEHHA IIyMy. BiH BpaszinuBuii 10 po3cHUIaHHS
Yyepe3 HEBEIUKHUIA PO3MIp 3allOBHIOBAYa Y BEPXHBOMY IIapi Ta JIO 3aCMiYeHHs, IMOIOHO JI0 OJHOIIAPOBOTO
MOPHUCTOTO ac(albTy.

Pucynoxk 3 — JIBomapoBuii nopuctuii acaibt
Figure 3 — Two-layer porous asphalt

HoBuM mnIyMONOIIMHAIOYHM JTOPOXKHIM OJSTOM MOXE CTAaTH €IAaCTUYHE JIOPOKHE IMOKPHTTS, IO
3HAXOJUThCSI Ha EKCIepUMEHTANbHIM cTanii B kpainax €C [7] 1 Mae moreHIiajd 3MEHIIUTH IIyMOBE
3a0pyIHEHHS Ha aBToMmaricrpaii. Llei HOBUIA THUI TOKPHUTTSI CKIIATAETHCS MEPEBAKHO 31 CTAPUX IIVH 1 MOXKE
OyTH OB JOCTYIHOIO aJbTEPHATHBOIO IIYMO3aXUCHUM Oap'epam.

[Tporpec TexHOIOTIT J03BOJISE 3BEPHYTH YBAry Ha Te, SIK IIWHHA B3a€MOJIIIOTh 3 JIOPOKHBOIO MOBEPXHEIO,
a He TUTBKYU Ha 3BYK, SIKUH BHPOOJISiE TBUTYH aBTOMOOLIIS.

EnactuuHe NOpPOXKHE TOKPUTTS, PO3POOJICHE €BPONCHCHKUM JIOCITITHHUIIBKMM IPOCKTOM, 3a0upae
O6mu3bK0 85% IIyMy, 110 BUHUKAE BiJ TPaHCTIOPTY. BUMipsiHI AaHi OKa3yIOTh 3HWKEHHS yMy Ha 8 b, 1mo
€ 3HAYHUM TOKPAIICHHSM.

OKpiM IIyMOBOTO 3MEHIIIEHHS, 11e IOKPUTTS Ma€ iHII NepeBaru. BoHo mokpaiye TepTs Ha 10po3i, 1o
cripusie Oe3Melni TOPOKHBEOTO PYXY, 0COONHMBO B3UMKY. KpiM TOro, BOHO MeHIE 3a0pyHIOE HABKOJIMIITHE
CEpEIOBUIIIE 1 BOJIOJIIE MTPUHHITHOIO TPUBANICTIO EKCITyaTallil.

Xoua 11e TOpOXKYIEe BUPIIICHHS, HIX 3BUYaliHUN ac(aybT, BOHO MOXKE OYTH BUT1IHUM B ITOPIBHSHHI 3
BCTaHOBJICHHSM BHUCOKMX LIYMO3aXHCHHUX Oap'epiB, siKi MAIOTh BUCOKI BUTpATH. J[OCIiTHUKN BBAXKAIOTh, IO
el HOBUI Matepiall MOKe CTAaTH YKUTTE3TaTHUM BapiaHTOM Uil OOPOTHOM 3 IIYMOBHM 3a0pYAHCHHSM Ha
aBTOMATICTPAISAX IO BCili €BpoITi y HAWOIMKUOMY MaiiOyTHHOMY.

[poGiema gociiKEHHS €TaCTHYHOTO JTIOPOKHBOTO MMOKPHUTTSI MOJIATAE B HOTO EKCIIEPUMEHTAITBHOMY
cTaHi i HEOOXIAHOCTI MOMANBIINX JOCHIPKEHb Ta BUMPOOYBaHb, TIEPII HiXK 16l MaTepial Oy/ie TOTOBUM 1Jis
MIMPOKOMACIITAOHOTO BUKOPHCTAHHS. X04a pe3yIbTaTh AOCTIKEHb € 0OHaIIIIMBUMH, BasKJINBO 3'CYBaTH,
SIK MaTepiai MOBOJUTHLCS B PI3HUX KIIMATHYHHX YMOBAaX, HOTO CTIHKICTB JI0 3HOCY, a TAKOXK €(EKTHBHICTD Y
3MEHIICHHI [IIyMy Ha PeaJbHUX aBTOMOOLIBHHUX JOpOTrax.
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Pucynok 4 — TectoBwuii Tpek y Hogiii I'opuui, CnoBewis, modynoBanuii y rpyasi 2014 poxy (moBxuHa
20 ™). llg mopoenacTuuHa OpykiBka BUTOTOBJICeHA 3 InTKkH PERS, HakneeHol Ha 11eMEeHTOOCTOHHI OJIOKH.
Figure 4 — Test track in Nova Gorica, Slovenia, built in December 2014 (Iength 20 m). This
poroelastic pavers is made of PERS tiles glued to cement concrete blocks.

Onna 3 mpoOusieM, 3 SKMMH MOXYTh 3ITKHYTHCS PO3POOHHMKH, TOJIATA€ B MOIIYKY ONTHMAIBHHUX
CHIBBIIHOIIECHh KOMITOHEHTIB IIOKPUTTSI JIJIsI JIOCSITHEHHS 02)KaHOT MIITHOCTI Ta TPUBAIOCTI HOTO eKCILTyaTallil.
BaxximBo, 100 MOKPUTTS OYJIO CTIHKUM 10 BaXKKOTO HABAaHTA)KEHHSI T MOLIKO/KEHb, SIKI MOXKYTh BUHUKHYTH
BHACITIJIOK THTEHCUBHOTO JJOPOKHBOTO PYXY Ta KIIIMAaTUIHAX YMOB.

Takox TOTPIOHO BUPINIMTH EKOJIOTIYHI ACTEKTH TOB'SI3aHI 3 €JACTUYHUM TOKPHUTTAM. BakiuBo
BCTAaHOBUTH, SKMM YHHOM BHKOPUCTAHHS MEpPEpOOJICHMX WIMH BIUIMBA€ Ha 3arajbHe 3a0pyIHEHHS
HaBKOJIMIITHBOTO CepeIoBHIIa. X04a epepoOKa MIMH € KPOKOM Y HAIPSIMKY CTaJIOro BUKOPUCTaHHS PECYpCiB,
noTpiOHO BpaxyBaTH MOTEHIIHHY BHKHIM IIKIIJTUBUX PEYOBUH IIiJ] Yac eKCIUTyaTalii MOKPHUTTS Ta HOoro
3HOLIYBaHHS.

Kpim TOTO, MIepes THM SIK eIacTUYHE TOPOKHE TOKPUTTS MOXKE CTATH PEATbHUM BapiaHTOM IS
00pOTEOM 3 IMIYMOBHM 3a0pyJHEHHSM, MOTPIOHO BHUBYUTH HOrO €QEKTHBHICTH HA PI3HUX THIIAX
aBTOMATiCTPaIBHUX JIOPIT Ta y Pi3HUX yMOBax ekcintyaraiiii. L{e Bkiltovyae oIiHKy HOTo 3aTHOCTI 3HIKYBAaTH
LIYM B Pi3HUX IIBUAKICHUX PeXUMaX, 3aJIe)KHO BiJl pyXy TPaHCIOPTY Ta iHIIUX (aKTOpiB.

BpaxoByroun 1i mpoOieMu, enacTHYHe JOPOXKHE TMOKPUTTS Bce Il Ma€ TOTCHIAN CTaTH
HEePCTIEKTHBHUM PIIICHHAM JUIS 3MEHIICHHS IIyMOBOTO 3a0pyIHEHHS Ha aBTOMaricTpaisx. [IpomoBieHHs
JOCHIDKCHb 1 BJIOCKOHAJICHHS Marepially J03BOJSTh pPO3POOHMKAM peaji3yBaTh IOro IepeBard Ta
MiHIMI3yBaTH MOKIIUBI HEOIKH, 100 3a0€3MeYUTH YCITilIHE BIIPOBAIKEHHS [[LOTO HOBOTO THITYy TTOKPHUTTS
Ha JI0porax.
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Pucynok 5 — Tecroswuii Tpek y I'epuene, benbrisi, moOymoanwmii y BepecHi 2014 poky (mosxuna 40 M)
Figure 5 — Test track in Herzel, Belgium, built in September 2014 (length 40 m)

[Ipoext PERSUADE Bunpo6oBye nopoenacTHuHe JOPOKHE TIOKPUTTS Ha 3aBaHTAXKEHUX Joporax [8].

3 MomeHTy ctapToBoi 3ycTpiui 28 BepecHs 2009 poky PERSUADE nocsr 3HauHoTO mporpecy. Llei
MPOeKT, Mo (iHancyerbest €C, cnpsMOBaHHN Ha PO3pOOKY EKCIIEPUMEHTAIBHOT KOHIETIIIT MOPOeTacTHYHHX
nopoxHix mokputTiB (PERS) y peanpHuit 3aci0 3HWKEHHS IIyMy SIK albTE€pPHATHBY, HaNpHUKIA,
nrymo3axucHuM O6ap’epam. [lepmi BunpoOysanbhi Tpeku PERS B fAnonii Ta LlBenii npogemMoHcTpyBanu, mio
MOJKHA JIOCSTTH €KCTPEMallbHOTO 3HIDKEHHS Iymy (10 12 nB(A)) y mopiBHSHHI 31 3BUYAHHUM IMITBHAM
ac(anbTOOETOHHUM TMOKPUTTAM abo Tporyapamu SMA. Takum ynHOM, y OaraThbOX BHNaAKax IOpPOTi Ta
HaB’s3IIMBI IIYMOBI 0ap’€pH CTalOTh 3aliBUMHU.

CreruivHa 0COONMMBICTH IIHOIO HOBOT'O THITY JOPOXHBOTO TMOKPHTTS, BUHaijenoro B IlIBermii
HanpukiHii 1970-X pokiB, Mojsrae B TOMY, IO BOHO CKIQJIA€ThCS IMEPEBAKHO 3 TYMOBUX TpaHyl i3
nepepobIeHnX aBTOMOOTBHUX IIMH, 3B’SI3aHUX CHHTETHYHOIO CMOJIOIO, TaKOIO SIK mojiyperaH. BiH Takox
MOXKE MICTHTH MiHepallbHI MaTepianu (Kam’sHI HaloOBHIOBadi) i XiMiuHI JOOAaBKH JIJIsl TiIBUIICHHS
JIOBTOBIYHOCTI Ta CTIHKOCTI JI0 KOB3aHHS, SIK Oyi10 BuIIpoOyBaHo B SnoHii ta [lIBerii B monepeaHix mpoeKTax.
He mictuts Oitymy. Iloku mo #oro HeAOCTaTHS NOBrOBiYHICTH Oylla OCHOBHOIO HEPEIIKOAOI Ui HOro
BUKOPHUCTaHHS K 3ac00y 3HM)KEHHS LIyMY, 1 I1e BCE IIIE TaK.

poext PERSUADE po3paxoBaHuii Ha IIiCTh POKIB i3 3araibHUM OIOKETOM 4,5 MiNbHOHA €BPO.
JlBaHAAIATh TapTHEPIB i3 CEMH €BPOICHCHKUX KpaiH CIIBIPAIOIOTh Yy LBOMY IPOCKTi, BKIIOYAIOUH
JOCTITHULBKI IHCTUTYTH, YHIBEPCUTETH Ta KOMIIaHii, 0 IPEACTABIISIOTH 3a1isTHI CEKTOPH MPOMHCIOBOCTI.

VY mepiriif MOJIOBHHI MPOEKTY B J1abopartopii 0yino po3pobiieHo Bl nepcrekTuBHI cyminti. [lei eram
CYIPOBOJUKYBABCSl BUIIPOOYBaHHAM CyMiIlIeil Ha HEBEIMKUX «ITUIOTHUX» BUIIPOOYBAIBHHUX TPeKax (3a3BHUYaif
10-50 m?). Ilepmunii moBHOMacmTaOHUK BUnpoOyBanbHUN Tpek OyB moOynoBanuil y Kansexase, [lanis, y
yepBHi 2013 poky, HOBXHHOIO 75 M, IIMPUHOIO 3,5 M 1 TOBIIMHOIO 4 cM, ajie Li TecToBa JOpikka Oyna
3aMiHeHa B uepBHI 2014 poKy Ha TeCTOBY JIOPIKKY 3 BUKOPUCTAHHSIM TOKPAIICHOT cyMimIi. Y cepIHi-rpyIHi
2014 poky Oyrno moOynoBaHO I I’sITh HOBHOMACIITaOHUX BHIIPoOyBalbHUX Tpac y bensrii, LlBewii (aBi),
[Momemii ta CnoBenii goBxkuHOW0 Big 20 M 10 75 M. BOHHM CKIamalOThCS 3 YaCTKOBO PI3HUX CYMIIICH,
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CKOHCTPYHOBaHI IO-pi3HOMY Ta TPOKJIAJCHI Ha JOporax 3 pi3HOIO IHTEHCHBHICTIO pyXy. BurmpoOyBaibHi
TpPEeKH Hapa3i BUTIISAAIOTH QyXe TapHO, a LIyMO3ariyLICHHS MOPIBHSHO 31 3BHYaHUMH ac]haabTOBHMU
MOKPUTTAMHU Bpaxatode (B omHomy Bumaaky 11 nb). Ha koxkHiff i3 BHUNpoOyBalbHUX Tpac po3MOyaTo
IHTCHCHBHY IIpOTpaMy MOHITOPHHIY, IIO0 OTPUMATH 3 HUX SIKOMOra Oujiblie iH(opMarlli MoI0 HHU3KH
BiJNOBIIHHUX MapaMeTPiB: 3HWKEHHS IyMY, IOBTOBIUHICTb, OMp KOB3aHHIO, OMip KOYEHHIO, XapaKTEPHUCTUKU
B3MMKY TOLIO.

BucnoBku. 3apa3 exacTudHe TOPOKHE TIOKPUTTS 3HAXOAUTHCS HA €KCTIIEpUMEHTaNbHIN cramii. Lle
03Hayae, MO0 BOHO II¢ MOTpeOye MOANBIINX JOCTIIKEHb Ta BUIPOOYBaHb, IEPII HIK OyIe rOTOBE s
HIIMPOKOMACIITA0HOTO0 BHKOpUCTaHHA. llpoTe, pe3ynbTaTH AOCHiIKEHb 1O LBOTO MOMEHTY € OyKe
00OHATIIINBUMHU.

Po3po0HUKN TIPOIOBXKYIOTh BIOCKOHATIOBATH MaTepian, 30KpeMa, BpaxOBYIOUHM HOTO MIITHICTH Ta
TPUBAJICTh eKCIUTyaTanii. BOHM Takok 3BepTalOTh yBary Ha €KOJIOTiYHI ACTEKTH, 3MEHIIYIOUH KiTbKICTh
3a0pyIHEHbD, SIKi BUPOOJISE MOKPUTTSI.

Inest BUKOpUCTaHHS NEepepoOICHNX IIUH Yy JAOPOKHBOMY MOKPHTTI BXKE PO3IIIAAANach pasilie, aje
HaTpanuia Ha jaeski npobiemu. [Ipote, el HOBHI MinXik, 10 BUKOPUCTOBYE €ACTUYHE MOKPHUTTS, MOXKE
OyTH NEPCHEKTUBHUM PILICHHSAM 7151 00POTHOM 3 IIYMOBHUM 3a0pyJHEHHSIM.

3arajoM, enacTUdHa JIOPOXKHS MOBEPXHS € HOBATOPCHKHM PIIICHHSM, K€ MOXKE HNPHUHECTH 3HAuHI
IepeBard y 3MEHINCHHI ITyMy Ha aBToMarictpaisax. Lledt miaxiz, BHKOPHUCTOBYIOUM TIEpepoOJICHI IITHHH,
BUSIBIIIETHCSI TOCTYIHIIIMM BapiaHTOM MOPIBHSHO 3 BUCOKMMH HIYMO3aXHCHUMHU Oap'epamMu. 3aBASKH CBOIM
MO3UTHBHHUM BIIACTUBOCTSIM, TaKUM SIK 3HIDKEHHS LIyMy, IOKPAILIEHHS TEPTS Ta €KOJIOTIUHICTh, €IacTHYHE
JIOPO’KHE TIOKPUTTS MOXKE 3aWHSITH BAXIIMBY HINTy B MalOyTHIN iHPpacTpyKTypi Joporu B €BPOII Ta 1HIITHX
perioHax CBITY.
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Abstract. Based on scientific studies, it has been established that the noise generated by vehicles has a
negative impact on human health. Therefore, effective design and planning solutions are needed to reduce the
noise load in residential areas.

Noise is usually generated as a result of the movement of vehicles, their engines and road surfaces. This
noise can negatively affect people's health by causing stress, sleep problems, decreased concentration and other
physical and psychological problems.

The main principles of noise protection include the selection of a suitable site for the construction of
highways and the use of special geometric solutions that help reduce the noise load on nearby areas. Also, the
installation of soundproof barriers is an important aspect of noise protection.

One of the effective means of noise protection is the development of a "quiet" road surface. This
directional technology aims to create a road surface that reduces the noise level generated by the movement of
vehicles.

The development of a "quiet" pavement includes the use of special materials and technologies to reduce
the level of noise generated when the tires come into contact with the road. For example, the use of acoustically
absorbent materials or special asphalt mixes can help absorb or scatter sound waves from vehicle traffic.

"Quiet" pavement has the advantage of not only reducing noise, but also maintaining comfort for
residents living near highways. It helps to reduce the noise level that enters residential buildings and other
structures, thereby creating more favorable conditions for recreation and a healthy life.

The development of quiet pavement is an ongoing process requiring collaboration between scientists,
engineers and material manufacturers. Constant research and improvement of technologies allow us to achieve
even more effective results in reducing the noise load of populated areas.

Such innovative solutions in the field of road construction are designed to create a more favorable and
environmentally friendly environment, where the noise from vehicles will not adversely affect the health and
quality of life of people.

Key words: noise load, noise-absorbing pavement, elastic road surface, tire recycling, heavy traffic,
climatic conditions.
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