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Pedepar:

1. Incepranifina po60Ta IPUCBIY€HA BUPIIIEHHIO aKTyaJIbHOrO HAYKOBOIIPAKTUYHOTO 3aBJAHHS 3HUKEHHSI BUILIIUBY
OyZIiBesIbHOrO MIyMy Ha MPALOIOYMX i HACEJIEHHS IIPY BUKOHAHHI BiIHOBJIIOBAJIbHUX OYyZiBeJIbHAX POOIT B yMOBaX
iNbHOI )XUTJI0BOI 3a0y0BU. [IpoaHanizoBaHO HayKOBi NyobJiKalii Ta NpUKIafHi pO3pOOKHU IOA0 3aXUCTY
IIpaLIOI0YMX i HACeJIEHHSI BiJl BIJIMBY IIYMYy TEXHOT€HHOTO ITIOXOPKEHHS, y TOMY YUCli i iHppa3Byky. [1okasaHo, 1110
B YMOBaxX HabJIM>XEHOCTi MiClLib TOCTITHOTO ab0 TUMYAaCOBOTO NepebdyBaHHs JII0HeN 40 IPKEPes LyMy, TPaauLiliHi
3aco0U 3axXUCTY BiJi aKyCTUYHUX BIUIMBIiB — aKyCTUYHI €KpaHU HEIOCTaTHbO €(EKTUBHI. B ymoBax 06MeXeHUX
IIPOCTOPIB TOHKI aKyCTUYHI €KPaHH, Y 3aJIEXKHOCTI Bifl TapaMeTPiB IMII€JaHCHUX [I0BEPXOHb, MOXKYTb IiIBUILYBATH
piBHI myMy BHACJiAOK iHTepdepeHLiHUX aBULl,. OCOBIMBO 11€ CTOCYEThCSI HU3KOYACTOTHOI 006J1aCTi 3ByKOBOTO
cniektpa. [Ipy LbOMy BHACJIIIOK BiIOUTTS Ta NEPEBIAOUTTS aKyCTUYHUX XBUJIb Oy/1iBEJIbHI KOHCTPYKLii He

3a0€31e4yl0Th HOPMaTHUBHUX 3HA4eHb 3BYKOi30JsLii. JlocaimkeHo GpakTUIHI 3HaU€HHS! LIMPOKOCMYTOBOTO LIyMY



TUIIOBOI 6y/1iBeIbHOI TEXHIKY Ta OyAiBeIbHUX MalgaH4MKiB. [Toka3aHo, 1[0 3HaYHA YaCTUHA TaKOTro MyMy IIPUIIAIae
Ha HM3bKOYACTOTHY YaCTHHY 3BYKOBOTO CIIEKTpa Ta iHpa3ByKy, sIKi MAIOTh MaJli KoedillieHTy 3racaHHs y MOBITPi i
OyiBeJIbHUX Ta €KpaHyIouMX MaTtepianax. Po3po6ieHo 3arajibHi 3acaiv IPOEKTYBAHHS KOHCTPYKLIH 171 3HV>KEHHS
PiBHIB HU3bKOYACTOTHOrO 3BYKY Ta iH(pa3ByKy. Po3pobsieHO MaTeMaTUYHUI anapar AJ1si IPOEKTyBaHHS
PE30HAHCHUX TaHeJIel 17151 IOrJIMHAHHS 3BYKOBUX Ta iHPPa3ByKOBUX KOJIMBaHb. Ha BiIMiHY Bif] iCHYl04MX pillleHb,
IIPOEKTYBAHHS CIIMPAETHCS HA HENEPEPBHI CIIEKTPasibHi 3HAYEHHS 3BYKY, 11O JJ03BOJISIE 0OMPATH 32 PE30HAHCHI
4acTOTHU 3BYKY Ta iHQPa3ByKy MaKCUMaJbHUX aMILTiTYy . [Tpy IbOMYy pO3paxyHKM 37iIICHIOIOTbCS 3 BUKOPUCTAHHIM
napaMeTpiB MaTepiaiB, sIKi € JOBIAKOBUMU — MPYXXHI MOZYJIi, TyCTAHA TOWO. TeopeTHYHO OOIPYHTOBAHO i
€KCIIEPUMEHTAJIbHO MiATBEPIKEHO MiABUIEHHS €(PEKTUBHOCTI 3BYKOIIOTJIMHAIBHUX [TaHEJIEN 3 HEPETYIISIPHUM
posTalyBaHHsIM nep@opaltiii neBHUX po3MipiB. BojockonaneHo mogesns Delany-Bazley mozo koedinienta
IIOTJIMHAHHY 3BYKY NOPUCTUMHU MartepiajiaMy. YCi pO3paxyHKU 3 IPUMHSATHOIO [I0XUOKOIO 3BE€JI€HO 10 OJHOrO
napameTpa — MMTOMOMY OIIOPY MOBITPSIHOMY IOTOKY, SIKMI JIETKO BUMIPIOETbCS B iMII€IaHCHIN TPy6i. Yci
PO3paxyHKH 37ilCHIOIOThCS Y AifiCHIN PopMi, 110 CIIpoIlye MpaKTUYHE 3aCTOCYyBaHHS Moaei. Bepudikauis
Pe3yJbTaTiB TEOPETUYHMX JOCIiIPKEHb 32 IOIIOMOTI0I0 HAaTyPHUX BUMipIOBaHb [10Ka3aja pUMHITHY 30DKHICTb
PO3PaxyHKOBUX Ta €KCIIEPUMEHTAIbHUX JAHUX. 30KPEMA BCTAHOBJIEHO, IO PO3PO0JIEHMI IOPUCTUI MaTepial Ha
OCHOBI 6a3aJIbTOBUX BOJIOKOH 3a6e3reyye KoeilieHTH IyMOTIOTJIMHAHHS Y HU3bKOYACTOTHIM 06J1aCTi 3ByKOBOTO
criektpa no 0,45-0,50. [Ins cepenHix i Bucokux yactot - 0,75-0,90. [TokazaHO MOXXJIMBICTb PO3MIMPEHHS
(DYHKLiOHAJIBHMX MOKJIMBOCTEN MIyMOIIOIJIMHANILHUX MaTePiasliB, HAPUKIIAL, [JI1 €EKPAaHYBaHHS €JIEKTPOMAarHiTHUX
II0JIiB IIMPOKOT0 YaCTOTHOTO Aiana3oHy. HaykoBa HOBM3HA OLEP>KAHUX PE3YJIbTATIB MOJISATA€ Y HACTYITHOMY:
Brniepiuie: 06rpyHTOBaHO 3aca/ii IPOEKTYBAHHS IIMPOKOCMYTOBUX 3BYKOIOTIMHAIBHUX KOHCTPYKLIH, [0 JO3BOJIAJIO
3a0€3Me4YnTH iHJEKCU 3HUKEHHSI 3BYKY Y HU3bKOYACTOTHIl YaCTHHI 3ByKOBOT'O CIleKTpa 5-8 1B, y cepeiHbO- Ta
BUCOKOYACTOTHil 067acTi - 25-35 1B. BooCKoHaneHo: iCHy104i MOJieJIi [TOTJIMHAHHS 3BYKY [IOPUCTUMU
cepenoBUIIaMU IIJISIXOM BU3HAYEHHS BillIIOBIHMX Koe(illieHTiB yepes oIlip IPOyBaHHIO Ta 3iiCHEHHS
PO3paxyHKiB y IilicHill popmi. Habynu nopanpiioro po3BUTKY: pO3paxyHKOBI METOM IIPOrHO3YBaHHS €(PEeKTUBHOCTI
IIYMO3aXVMCHUX €KPaHiB 3aCTOCYBaHHAM, Ha BiIMiHY Bif] iCHyIOUMX METO/IiB, TapaMETPIiB MaTepiais, sKi €
IOBinKOBUMMU. 1le 103BOINIIO 3BMEHIINTH 00CSTY €KCIIEPUMEHTAIbHUX JOCIIiI)KEeHb 3 BUIPOOYBAHHS €(PEKTUBHOCTI
3aXMCHUX KOHCTPYKIill Ta OTPUMAaHHS BUXiJHUX JaHUX. [[pakTU4YHe 3HaY€HHS OJlepKaHUX Pe3yJIbTaTiB M0JIArae y
HACTyITHOMY: BrockoHaseHui po3paxyHKOBUI arapar A03BOJISI€ 3IiIICHIOBATH IIPOTHO3YBAaHHSI 3aXUCHUX
BJIACTUBOCTEN MaTepialiB i KOHCTPYKLIN y 3aJI€5KHOCTI Bifj aMILIiTyJHOYaCTOTHUX XapaKTEPUCTUK 3BYKY Ta
iH(}pa3ByKy Ta yMOB ix 3aCcTOCYBaHHSI PaxXiBLSMUIIPAKTUKAMU 0€3 CIIeLiabHOI MirOTOBKHU. Y pO3paxyHKU
3aKJIaJICHO BUKOPUCTAHH [JOBiIKOBUX IIapaMETPiB MaTepialiB 3 MiHIMaJIbHOIO KiJIbKICTIO JAHUX, Ki OTPUMYIOTbCS
€KCIIEPMMEHTAJIBHO Y JIab0PaTOPHUX YMOBaxX. BU3Ha4yeHi 3acajii MPOEKTYBAHHS KOHCTPYKIiN O3BOJISIIOTh Y
IIPAKTUYHi po6OTi HOpMai3yBaTy PiBHI yMy Ta iH(YPA3BYKY Y 3a/I€5KHOCTI BiJl iX iIHTEHCMBHOCTI, PO3TallyBaHHS
IIYMO3aXVMCHUX KOHCTPYKIiH TOI0. BunpobyBaHHs 3aXUCHUX KOHCTPYKIH y peaIbHUX YMOBaX eKCIlTyaTallil
CBiZJUMTB IIPO iX NOCTATHIO €(PEKTUBHICTb. Pe3ysibTaT NOCiI)KEHb BIIPOBAIKEHO y HaByaibHUI npouec KuiBcbkoro
HalliOHAJIbHOTO YHIBEPCUTETY OYAiBHULTBA i apXiTEKTypH IPU MifgroToBLi (paxiBLiB 3 LMBIIIBHOI 6€3M1EKU Ta
TEXHOJIOTi1 3aXUCTYy HaBKOJIMIIHbOTO CEPENOBUIIA

2. Scientific publications and applied developments regarding the protection of workers and the general public
from the effects of man-made noise, including infrasound, have been analysed. It has been shown that in
conditions where places of permanent or temporary human habitation are located close to noise sources,
traditional means of protection against acoustic effects — acoustic screens - are insufficiently effective. In
confined spaces, thin acoustic screens, depending on the parameters of the impedance surfaces, can increase
noise levels due to interference phenomena. This is particularly true in the low-frequency region of the sound
spectrum. Furthermore, due to the reflection and re-reflection of acoustic waves, building structures do not meet
the standard sound insulation requirements. The actual values of broadband noise from typical construction
machinery and construction sites have been investigated. It has been shown that a significant proportion of such
noise falls within the low-frequency part of the sound spectrum and infrasound, which have low attenuation
coefficients in air and in building and screening materials. General principles for the design of structures to reduce



low-frequency sound and infrasound levels have been developed. A mathematical framework has been developed
for the design of resonant panels to absorb sound and infrasound vibrations. Unlike existing solutions, the design is
based on continuous spectral values of sound, which allows the selection of resonance frequencies for sound and
infrasound of maximum amplitudes. In this case, calculations are performed using reference material parameters -
elastic moduli, density, etc. The increased efficiency of sound-absorbing panels with irregularly arranged
perforations of specific sizes has been theoretically substantiated and experimentally confirmed. The Delany-
Bazley model regarding the sound absorption coefficient of porous materials has been improved. All calculations,
with an acceptable margin of error, are reduced to a single parameter - the specific resistance to air flow, which is
easily measured in an impedance tube. All calculations are performed in real form, which simplifies the practical
application of the model. Verification of the theoretical results using field measurements showed acceptable
agreement between the calculated and experimental data. In particular, it was established that the developed
porous material based on basalt fibres provides sound absorption coefficients in the low-frequency region of the
sound spectrum of up to 0.45-0.50. For mid and high frequencies - 0.75-0.90. The possibility of expanding the
functional capabilities of sound-absorbing materials has been demonstrated, for example, for shielding
electromagnetic fields across a wide frequency range. The scientific novelty of the results obtained lies in the
following: For the first time: the principles of designing broadband sound-absorbing structures have been
substantiated, enabling sound reduction indices of 5-8 dB in the low-frequency part of the sound spectrum and
25-35 dB in the mid- and high-frequency regions. Existing models of sound absorption by porous media have been
improved by determining the relevant coefficients based on airflow resistance and performing calculations in real
form. Further development has been achieved in: calculation methods for predicting the effectiveness of noise
barriers by using, unlike existing methods, material parameters that are reference values. This has made it possible
to reduce the scope of experimental studies on testing the effectiveness of protective structures and obtaining
initial data. The practical significance of the results obtained lies in the following: The improved calculation
framework enables the prediction of the protective properties of materials and structures depending on the
amplitude-frequency characteristics of sound and infrasound and the conditions of their application by
practitioners without specialised training. The calculations are based on the use of reference material parameters
with a minimum amount of data obtained experimentally under laboratory conditions. The established principles
of structural design allow for the normalisation of noise and infrasound levels in practical work, depending on their
intensity, the location of noise-protective structures, and so on. Tests of protective structures under real
operating conditions demonstrate their sufficient effectiveness. The research findings have been incorporated into
the curriculum of Kyiv National University of Construction and Architecture in the training of specialists in civil
safety and environmental protection technology.
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