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HAUWOHANBbHBLIN CTAHOAPT POCCUNCKON ®PEQOEPALUMN
AKycTUKa 3aaH1Mun

METO[Obl PACYETA AKYCTUYECKUX XAPAKTEPUCTUK 3O0AHUN NO
XAPAKTEPUCTUKAM UX IJNIEMEHTOB

YacTtb 4

BByKonepe,qatla N3 NnomMelweHns Hapyxy

Building acoustics. Estimation of acoustic performance of buildings from the performance of elements. Part 4.
Transmission of indoor sound to the outside

[laTa BBegeHus —

1 O6nacTtb NpUMeHeHUusA

HacTosiwmin ctangapT ycTaHaBNMBaeT MeToAbl pacyeTa YPOBHS 3BYKOBOW MOLLHOCTU
LymMa, CO34aBaeMOro MCTOYHMKaMM, PacrofioKEeHHbIMU BHYTPU 34aHusl, U M3Ny4aemMoro
Hapy>Xy ero orpaxxgatoLummn KOHCTPYKLUMsAMKU. PacyeT Nnpon3BoasT Ha OCHOBE pe3yrbTaToB
N3MEpPEHNIN YPOBHS 3BYKOBOIO AABMEHNsI BHYTPU 34aHUS U AaHHbIX, XapaKTepuayHoLLMX 3BY-
konepenayy COOTBETCTBYHOLUMX 3MIEMEHTOB U OTBEPCTUIA B OrpakaaroLLUMX KOHCTPYKLMUSIX.
PaccunTaHHble YpPOBHM 3BYKOBOW MOLLLHOCTUM BMECTE C LUYMOM APYrMX UCTOYHUKOB, pacho-
NOXEHHbIX Ha OrpaXkaaroLLMX KOHCTPYKUMAX UMW nepen HUMK, UCMOMb3YT AN pacyeTa
YPOBHS1 3BYKOBOIO [aBMEHUsI Ha 3aaHHOM pacCTOSIHUM OT 34aHUS Kak aKyCTUYecKOMn Xxa-
PaKTEPUCTUKN 30aHUS.

HacTosiwmin ctaHgapT He pacnpocTpaHseTcss Ha MeToAbl pacyeTa YPOBHS 3BYKOBOIO
[aBrNeHUs1 BHYTPEHHNX WCTOYHMKOB LUyMa BHYTPU 3[aHWs M He paccmaTpuBaeT pacnpo-
CTpaHeHue WyMa CHapyXu 30aHus.

MpumMeyaHue — YNpoweHHass MOLemnb NPOrHO3MPOBaHUSA YPOBHEN 3BYKOBOTO AABMEHMS
BHellHero wyma paccMoTpeHa B NpuinoXeHunn E.

HacToswwmii ctaHgapT ycTaHaBnMBaeT OCHOBHbIE MPUHLMMbI MOCTPOEHMS pacYETHbIX
cxeM, onpegensieT obnactb MX NPUMEHEHUSI U OrPaHUYEHUsi, yCTaHaBNMBaeT MepeyYeHb
COOTBETCTBYHOLMX BENNYMH. CTaHOapT npeaHasHayeH Ansi 9KCnepToB B 06nacT akyCTUKM
W CRYXWUT OCHOBOM pAns pas3paboTkM [OKYMEHTOB W NPOrpamMHbIX CpPeacTB  Ans

cneunanuncToB B CTPOUTESIbCTBE C YH4ETOM pErMOHalibHbIX TpGGOBaHI/IIZ.

U3paHue ocpmumansHoe 1
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2 HopmaTuBHble CCbISIKN

B HacTosilem cTtaHgapTe WCMnonb30BaHbl HOPMATMBHBIE CCbINIKM Ha crnegyolime
CTaHAapTbl. HegaTMpoBaHHYHO CCbIfIKY OTHOCAT K NOCnegHen peaakuun CCbISTOYHOro CTaH-
AapTa, BKIHOYas ero USMEHEeHus.

EH UCO 140-3" AkycTuka. N3amepeHue 3BYyKOU3ONSAUMU 30aHUA U CTPOUTENbHbIX
anemeHToB. YacTb 3. JlabopaTopHble U3MepeHus 3BYKOU3ONSALMM BO3QYLLUHOIO Llyma ane-
meHTamu 3gaHun (EN ISO 140-3, Acoustics — Measurement of sound insulation in buildings
and of building elements — Part 3: Laboratory measurement of airborne sound insulation of
building elements)

EH UCO 140-5 Akyctuka. M3amepeHve 3BYyKOM3ONAUUW 308HUNA U CTPOMUTENbHbIX
anemeHToB. Yactb 5. NamepeHnsi B HaTYpHbIX YCIOBUSIX 3ByKOM3onAuun ¢acagos v ane-
meHTOB hacagos (EN ISO 140-5, Acoustics — Measurement of sound insulation in buildings
and of building elements — Part 5: Field measurements of airborne sound insulation of fa-
cade elements and facades)

EH 20140-10" AkycTuka. IsmepeHune 3ByKOU3ONAUMM 30aHUNA U CTPOUTESbHbIX ane-
mMeHTOB. YacTtb 10. JlabopaTopHble M3MEpPEHMST 3BYKOM3OMALUN BO3AYLUHOMO LyMa MaribixX
ctpoutenbHbix nsgenun (EN 20140-10, Acoustics — Measurement of sound insulation in
buildings and of building elements — Part 10: Laboratory measurement of airborne sound
insulation of small building elements)

EH NCO 7235 Akyctuka. MeTtoabl M3aMepeHnin Ans KaHanbHbIX rnywuntenen. BHocu-
Mble NOoTepu, NOTOKOBbIM LWWYM N cyMMapHble notepu gasneHus (EN 1ISO 7235, Acoustics —
Laboratory measurement procedures for ducted silencers and air-terminal units — Insertion

loss, flow noise and total pressure 10ss)

3 TepMmuHbI n onpeaeneHus

B HacTosAwem CTaHOapTe npuMeHeHbl crieayrwume TepMnHbl C COOTBETCTBYHOLLMMMU

onpeneneHnamn.

*) EBponewickne ctaHgaptel EH MCO 140-3, EH 20140-10 3ameHeHbl Ha ceputo ctaHgaptoB EH MCO 10140
(yactn 1-5), ngeHtnyHole NCO 10140 (vactm 1-5). Ecnn TpeboBaHUA OTMEHEHHBIX CChINTOYHBLIX CTaHOApPTOB
3KBMBaNEHTHbl Tpe6OBaHUSIM HOBbIX CTAHAAPTOB, TO NOCNeAHMe yKa3aHbl farnee B CHOCKaXx.

2
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3.1 BenuuuHbl, XapakTepusyllume aKkyCTu4eckue CBOMCTBA 34aHUN

3.1.1 ypoBeHb 3BykoBOM MowHocTU (sound power level) L,, Ab: YpoBeHb 3By-

KOBOW MOLLHOCTWN 3aMEHSIIOLLLEr0 TOYEYHOIO NCTOYHUKA wyma.

3.1.2 nonpaBKa XxapakTepuUCTUKM HanpaBrieHHocTu (directivity correction) D_,

ab: OTknoHeHune YPOBHA 3BYKOBOIo faBJieHUA TOYEeYHOro MCTOYHMKa wWymMa B 3aaHHOM
HanpaselieHUN OT YPOBHA 3BYKOBOro AdaBJfieHUA HeHanpaBfieHHOro T1o4e4YHoro UCToYHMKa C

TEM KXe YPpOBHEM 3ByKOBOl7I MOLLHOCTW.

3.2 AKycTuUYecKue xapakTepuCTUKWU 3JIeMEHTOB

3.2.1 3Bykomsonsauua (sound reduction index) R, ab: 3Bykousonauus anemeHTa
npy NpsIMON 3ByKoMepegaye, onpeaensiemas B cooTBetcTBMM ¢ EH WCO 140-3° unm
EH MCO 140-5.

3.2.2 npuBeaeHHas pa3HOCTb YpoBHeW 3rnemeHTa (element normalized level

difference) D”’e, ab: lNMpuBegeHHas pasHOCTb YPOBHEW Marioro TEXHUYECKOro 3f1eMEHTa,
onpegensiemas B cootsetctaum ¢ EH 20140-10".

3.2.3 BHocuMbIle noTtepm anemeHTa (insertion loss of an element) D, ab: CHunxe-
HUEe YPOBHSA 3BYKOBOW MOLLHOCTWU B 3a4aHHON KOHTPOSIbHOW TOYKE 3a 3N1eMEHTOM, 0bycnoB-
NEeHHOoe NoMeLleHneM [aHHOro dreMeHTa B BO3AyXOBO[ C XECTKUMU CTeHKaMu B MecTe,
onpeaeneHHom B cootBeTcTBun ¢ EH NCO 7235.

M pnmMmedvyaHne — B cny4vyae anemMeHToB, A51Ad KOTOPbIX MeTOoAbl HacToAwero craHgaprta

HernpuMmeHumbl, crneagyeT UCnoJib30BaTb 3KBUBAJITIEHTHbIE METObI.

3.2.4 [pyrue xapakTepucTUK1N 3N1IeMEHTOB

[ononHUTENbHBIMA AaHHBIMW NPU pacdeTax ABMSITCA:
- dbopma orpakaaroLmx KOHCTPYKLUA 3aaHus;

- nrowaan 3anemMeHToB.

3.3 [pyrve TepMUHbI U BENU4YUHbI

3.3.1 ypoBeHb 3ByKoBOro aaBneHus (sound pressure level) L, ab: YpoBeHb 3BY-

KOBOrO OaBrieHMs1 B 3a[jaHHOW KOHTPOIbHOWN TOYKE BHE 30aHWs, CO34aBaeMOro MCTOYHUKOM
LYMa, OTHOCSLUMMCS K 30aHWUI0 U/UNN HaxoOsLWMMCS BHYTPU Hero, o6bI4HO onpeaensieMbii

Nno pesynbTaTam M3MepeHUn B COOTBETCTBUM C TpeboBaHUSIMM perMoHanbHbIX HOpMaTUB-

" CnepyeT npumeHsiTb EH MCO 10140-2.
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HbIX JOKYMEHTOB (yCTaHaBMMBAKLMX TOYKM U3MEpPEHU, BpeMs HabnogeHna n ycrnosus
n3mMepeHni).

M pnmMmedvyaHne -— YpOBeHb 3BYKOBOIro AaBlieHuA 00bI4HO KOPPEKTUPYHKT MO 4acTOTHOM
xapakrepucTuke A’

3.3.2 cymmapHoe 3aTyxaHue, oOycnoBfieHHOe YCIIOBUSIMU pacnpocTpaHeHus

wyma (total attenuation due to propagation) A, ab: PasHocTb mexay ypoBHEM U3NyyeH-

HOW 3BYKOBOW MOLLHOCTW M YPOBHEM 3BYKOBOTO [ABMEHWUsi Ha paccTosiHum d oT orpaxaato-
LLMX KOHCTPYKUMI 3aaHusl, oOycrnoBneHHas AeNCTBMEM BCEX SBNIEHMI MPU pacnpocTpaHe-
HWM 3ByKa, HanpuMMep reoMeTpUYECKON PacXOAMMOCTbIO 3BYKOBOW BOJHbI, MOrMOLLEHNEM
3BYyKa B Bo3ayxe, adeKkTaMmn 3KpaHUPOBaHUS U APYTMMU NPUYMHaAMMU,

3.3.3 koadpcpumumenTt andcpysmum (diffusivity term) C,, ab: PasHocTb mexay ypoB-

HeM 3BYKOBOrO JaBfieHMs1 Ha pacCTOAHUM OT 1 0O 2 M OT BHYTPEHHEN NOBEPXHOCTU COOT-
BETCTBYIOLLEro anemMeHTa 3gaHua U YypoBHEM UHTEHCUBHOCTWU NeprneHanKynapHo nagaroLle-
ro Ha 9TOT 3JIEMEHT LyMa.

MpumeyvyaHne — B ycnoBuax auddysHOro nond u otpaxarwwmx cteH KoadduuneHT
anpdysum C,; = - 6 gb. B apyrux cutyaumsax koadduumeHT anddysum MoxeT nameHsTbcs ot 0 oo
MUHyC 6 ab.

3.3.4 ypoBeHb 3BYKOBOIro AaBreHusi BHyTpeHHero wyma (inside sound pressure

level) L ., AB: YpoBeHb 3BYKOBOIro AaBfEHUSA BHYTPU 30aHMS HA PaAcCTOSAHUM OT 1 0O 2 M

pin’
OT paccmMaTpuBaeMOoro arieMeHTa UM cerMeHTa orpaxgaroLen KOHCTPYKUUN 30aHUS.
MpumeyvyaHue — B cnyyae guddy3HOro nonss OH COOTBETCTBYET CpegHEMY YPOBHIO
3BYKOBOTO AaBneHus B AnddpysHom none.
3.3.5 3ameHAOWMN TOYEUYHbIM UCTOYHUK (Substitute point source): To4YeuHbIn Uc-
TOYHMK, U3MNYyYaloLUN TaKoM Xe LWYM, KaK U CErMEHT orpa)kaatoLLen KOHCTPYKUMUN 30aHUS.
MpumeyvyaHune — CermMeHT MOXET COCTOSATb U3 OOHOMO MMM HECKOMbKNX 3NIEMEHTOB 3a-

HUA U OOHOIo UMM HeCKOJTbKNUX OTBepCTVIIZ.

4 Mopenu pacyeTa
4.1 OOwwue nonoxeHus

CyMMapHbI ypOBEHb 3BYKOBOrO [aBfEHUA B KOHTPOSIbHOW TOYKe, BblOpaHHOW Ha

3aaHHOM pacCCTOAHMN OT 34aHudA, onpenendeTca cnegyrwmmm cnaraeéMbiMu:

" B Poccuitckoit denepaummn KOppeKTUPOBAHHLIV MO YACTOTHOW XapakTepucTuke A ypoBeHb 3BYKOBOrO AaBrie-
HUSA Ha3bIBalOT YPOBHEM 3BYKa Unn ypoBHeM 3ByKa A. [lanee Be3ae ncnonb3yeTcsl NOCneaHuin TEPMUH.

4
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- WYMOM, W3My4YaeMbIM 3dNiEMEHTAMM Orpaxgarowmx KOHCTPYKUMA 34aHUS Kn3-3a
HanM4Ynsa BHYTPEHHUX UCTOYHUKOB LLYMa;

- WYMOM, M3ny4yaeMbiM OTAENbHbIMU UCTOYHUKAMMU, PaCMONOXEHHbIMU Ha MoBepX-
HOCTM UNWN CHapPYXW 30aHUS;

- BHELHUM LYMOM M 3pdekTamm ero noasneHuns (yganeHHble UCTOYHWUKK, MOrmo-
LLleHne BO34yXOM, B3auMOOENCTBMNE 3BYKa C MOBEPXHOCTbLIO 3eMin, addeKkTbl IKpaHUpOoBa-
HUA, OTPaXXeHUs n gpyrue).

Lym, nany4aembii orpaxkgatoLmuMm KOHCTPYKUMAMN 34aHnd, MOXeT BbITb npeacTas-
NEeH M3fy4YeHneM OOHOr0 WUIM HECKOSbKMX 3aMEHSIOLLMX TOYEYHbIX UCTOYHUKOB. Kaxabin
TOYEYHbIN WUCTOYHUK OSKBUBASIEHTEH CErMeHTy orpaxjarowen KOHCTPYKUUM 34aHna Unu
rpynne oTaenbHbIX UCTOYHUKOB LWyMa. KoniMyecTBO TOYEYHbIX MCTOYHWKOB, HEOBXOANMbIX
ANS agekBaTHOro NpeacTaBfieHNs U3NYYeHUs 30aHUs, 3aBUCUT OT PACCTOSAHUSA KOHTPOSb-
HbIX TOYEK OT 34aHNSA U OT YCINOBUIN pacnpocTpaHeHns 3Byka. Kak npaBuno, orpaxaatoLLyro
KOHCTPYKLUMIO NpeacTaBnsoT XOTs 6bl OAHUM TOYEYHbIM MCTOYHWKOM OS5 KaXXOoW U3 CTo-
POH 3[aHus, T. €. CTEH U KPbIWN, HO YacTo TpebyeTcss HECKOSIbKO TOYE€YHbIX MCTOYHWUKOB
OS5 KQXXO0M U3 MOBEPXHOCTEN 3TUX CTOPOH.

YpoBEHb 3BYKOBOIO AABMEHUS B KOHTPOSIbHOW TOYKE BHE 34aHMsA onpenensieTcsd
BKIMagoM KaXoro 3aMeHsIIoLero TO4e4HOro UCTOYHMKA B COOTBETCTBUN C (hOopMynon

L, =L,+D, - A, 1)
rge Lp — YPOBEHb 3BYKOBOIo AaBJieHNA U3JTy4YeHUd 3aMeHALWEero To4e4yHoro NCTo4HMnKa

B KOHTPONbHOW TOYKe BHE 3aaHus, ab;

L, — YPOBEHb 3BYKOBOM MOLLHOCTM 3aMEHSOLLEro TOYEYHOIO CTOYHUKA, AB;

D. — nonpaBka XxapakTepuUCTUKMU HanpaBfeHHOCTN 3aMEeHSWEro To4e4YHOro UCToYy-

Cc
HUKa B HanpaBSiEHNUN KOHTPOJSIbHOM TOYKK, Ab;

A, — CyMMapHoe 3aTyxaHue Luyma 3aMeHsIIoLLEero TOYe4YHOro MCTOYHMKa Mpu pac-

NPOCTPaHEHUN A0 KOHTPONbHOM TOYKK, Ob.

Pac4yeTHass Mogenb, paccmaTtpuBaemMasi B HaCTOsILLEM CTaHAapTe, NpUMMeHdaeTcs ona
pacyeTa ypPOBHS 3BYKOBOW MOLLHOCTU 3aMEHSIOLLENO TOYEYHOIO UCTOYHMKA NSl CTPOUTENb-
HbIX 9N1IEMEHTOB N OTBEPCTUI B OrpaxkaaroLmx KOHCTPYKUMSAX HA OCHOBE

- YPOBHS 3BYKOBOIO [aBfieHNA BHYTPEHHErO LWyMa;

- XapaKTepUCTUK 3NeMeHTOB, 06pasyoLLMNX orpaxkgatoLme KOHCTPYKLUUKN 30aHUS.

Mogenb Takke MO3BOMSET ONpedenvTb OXuUOaeMyk MOMNpaBKy XapaKTepUCTUKK

HanpaBleHHOCTU Ond pPa3JyinyHbIX TUNOB 3JIEMEHTOB. ypOBeHb 3BYKOBOIo gaBJi€HNA BHYT-
5
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PEHHEro LyMma, Kak MpaBuIlo, XapakTepuayloT 3KBMBANEHTHbIM YPOBHEM 3ByKa Ha 3afaH-
HOM MHTEpBane BPeMEHM COrnacHO COOTBETCTBYHOLIMM TpeboBaHusaM. OgHako MoryT npu-
MEHATLCSA APYrne TUMbl YPOBHEW, HAaNpUMep MaKCMMarbHbI YPOBEHb 3BYKOBOIrO AaBMEHUS.
PacueT ypoBHS1 3ByKOBOro AaBfieHMsSI BHYTPEHHErO Lyma, a Takke onpegerieHve Bknaga
OTAEnNbHbIX UCTOYHMKOB LLYMa He pacCMaTpuBaloT B HACTOSILLEM CTaHAapTe.

CymMmapHoe 3aTyxaHue, 06yCroBneHHOE YCMNOBUSMW PacrnpoCTpaHeHus wyma, A,

HeobGxoauMoe ANt NPOrHO3NPOBaHUS YPOBHSA 3BYKOBOrO [aBfEHUA B KOHTPOSIbHOM TOYKE,
MOXHO OLEeHWTb MeTodamMu pacyeTa pacrnpoCTpaHeHUs 3ByKa TOYEYHOro WMCTOYHWMKA Ha
MECTHOCTU. JTU pacyeTbl He pacCMaTPMBAOTCSA B HAacCTOsLLEM cTaHaapTe.

MpumeyvyaHune —OOnH U3 TakMX METOAOB ONpeAeNneHns 3aTyxaHnsa npueeneH B [6], rae
cymmapHoe 3aTtyxaHue ob6osHayeHo A. CymmMapHoe 3aTyxaHue obpa3syeTcsi U3 crnaraembix, oby-
CMOBMEHHbIX pasnuyHbiMU 3dhekTamm pacnpocTpaHeHUs 3ByKa, TaKMMU Kak reoMeTpuyeckas pac-
XOOUMOCTb 3BYKOBOW BOJIHbI, MOrMOLLEHNE 3ByKa BO3[4yXOM, B3aMMOZEWCTBUE 3ByKa C MOBEPXHO-
CTbtO 3eMNU, acpPEKTaMN IKPAHNPOBAHUSA, OTPAKEHUST U APYTMMM.

[ns NpoCTbIX YCNOBUIM pacnpoCTpaHeHMsT 06NN NOAX0A ANS OLEHKN YPOBHS 3BYKO-

BOro aaBJieHNA nNpencrtaBiieH B NPUIIoXXKeHnn E.
4.2 Onpep,eneHMe 3aMeHARLWUX ToOYe4YHbIX NICTOYHUKOB LWUYyMa

OnemMeHTbl 30aHus, Jalolme BKNaa B 3ByKOBOE MU3NyveHue, AeNATCa Ha ABE rpynnbl:

- MIOCKNe n3ny4vaTtenu, T. €. CTPYKTYPHbIE 3NEeMEHTbl Orpa)aaroLLumx KOHCTPYKLNIN
3[aHus1, Hanpumep CTeHbI, Kpbllla, OKHa, ABEPU, B TOM YMCNe Marble TEXHUYEeCKMEe 3NeMeH-
Tl 30@HWA NNOLWaAb MeHee 1 M? (HanpuMep, PeLLEeTKN 1 OTBEPCTHS);

- LUIMPOKME OTBEpCTWS Nrowaablo oT 1 M? u Gonee, Hanpumep, GonbLune BEHTUNS-
LNOHHbIE OTBEPCTUS, OTKPbITbIE ABEPU N OKHA.

[ns pacyeta pacnpoCTpaHeHusi WyMma BHE 30aHUS KaXObl 3f1eMEHT MOXET ObiTb
npeacTaBneH 3aMeHsIIoWNM TOYEYHbIM UCTOYHMKOM Wwyma. OgHako 3gaHne MoxeT ObiTb
pasgeneHo Ha 6onee KpyrnHble CerMeHTbl, KaXxabli U3 KOTOPbIX MOXHO NpeacTaBuUTb 3ame-
HSAIOLLUM TOYE€YHBbIM UCTOYHUKOM. [1py cermeHTaumnm NPUMEHSIOTCA crneayoLme npasuna:

- YCINOBUS pacnpoCcTpaHeHne wyma Ao 6nmkanwmx KOHTPOISTbHbIX TOYEK, OOUHAKOBbI
ANS1 BCEX 3NIEMEHTOB CEMMEHTA;

- paccTosiHne Ao Gnvkanwen KOHTPONbHOM TOYKM AOIMKHO B ABa pasa npeBbillaTb
HanbonbLKW pa3Mmep CErMeHTa;

- Y BCEX 9MIEMEHTOB CerMeHTa YpOBEHb 3BYKOBOrO AaBIIEHMS BHYTPEHHEro Lyma

OOVNHaKOB;

6
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- Nonpaeka xapakTepUCTMKN HanpaBlieHHOCTM OANHAKoBa AN BCEX 3NIEMEHTOB Cer-
MeHTa.

Ecnn ogHo vnn Gonee M3 ykasaHHbIX YCMOBWUIA He BbINOMHSETCH, TO creayeT Bbl-
OpaTb Apyrve, HanpumMep, MeHbLLME MO pa3Mepy CErMeHTbI, ANl KOTOPbIX YCNoBUS cobnto-
NEHbI.

Ecnn B pacyeTHON Moaenu He ykaszaHO MO-MHOMY, TO TOYEYHbIA UCTOYHUK, 3aMeHsI-
O BEPTUKANbHBIA CErMEHT, crieayeT nNpeacTaBnaTh PAcnoNOXEHHbIM B TOYKE CEFMEHTA,
HaxoAsiLencs Ha NOMOBUHE ero WUpUHbLI U 2/3 ero BbiCOTbl. NS BCex ApYrMx CErMeHTOB
No3nUUS 3aMEHSIIOLLEr0 UCTOYHMKA COBMaAaeT C MNONOXEHWEM LEHTpa TSHKecTu durypsl

cermMeHTa.

4.3 Onpep,eneHMe YPOBHA 3ByKOBOl7I MOLLHOCTUN 3aMeHArLWero To4Ye4yHoro

UCTOYHUKA

[na kaxgoro cermeHTa YPOBEHb 3ByKOBOl7I MOLLHOCTU 3aMeHArLWero To4e4YHoro nc-
TOYHUKa ornpenendroT no cnegyrowmmMm NCXoaHbiM AaHHbIM:

- YPOBHKO 3BYKOBOIo AaBJieHNA BHYTPEHHEro Wwyma L. .;

p,in?
- 3ByKOM30maumm R, 60NbLLIOro anemeHTa i orpaxgaroLlen KOHCTPYKUNN 30aHNS;
- HpMBe}J,eHHOIZ Pa3HOCTH ypOBHeI7I ANeMeHTa Dn’&i ana mMarnbiX TeXHUYEeCKUX arie-

MEHTOB i;

- BHOCUMbIM NOTepsM D, 3arnyLuaroLlero wym afieMeHTa anst OTBEPCTUMN i;
- nnowagmn S, anemeHTa 34aHus UM OTBEPCTUS i.

[lna cermeHTa orpaxgarolmx KOHCTPYKUUMA 30aHUA YPOBEHb 3BYKOBOM MOLLHOCTU
3aMeHSIILWEero ToO4e4YHOro MCTOYHMKA paccyYnTLIBAOT No hopmMyrie
, S
L, =L, +Cq —R+10IgS—, (2)
0

roe Lp,in — YpOBEHb 3BYKOBOIro AaBJieHUA Ha pacCToAHUN OT 1002 moT BHyTpeHHeI‘/'I CTO-

POHbI CErMeHTa, Ab;

C, — KoadduUMeHT Anddy3nm 3BYKOBOro Mosisi BHyTPU NoMeLLeHus Bbnunsm cermex-
Ta, ab;

R' — dpakTnyeckasn 3Bykousonsums cermenta, ab;

S — nnowaap cermeHTa, M?;

S, — OnopHoe 3HaveHue nnowaau, S, =1 M2,
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daKkTMYeCKyto 3ByKOU3OMSLMIO CErMEHTA pacCUMTbIBAOT Ha OCHOBE AaHHbIX And 06-
pasyloLLMX CErMEHT 3N1IEMEHTOB i No hopmyrie
m S m+n
' i1A-R ~Dp,;i /10
R =—10Ig{2—'10 I a T } 3)
i=1 S i=m+1 S
roe R' — cbakTnyeckas 3Bykomnsonsaums anemeHTa i, ab;

S. — nnowaab anemMeHTa i, M%;

D, .. — NnpuBedeHHas pa3HOCTb YPOBHEW 3IeMeHTa Ans Marioro TEXHWYECKOoro ane-

n,e,i
MeHTa i, Ab;

A, — CTaHJapTHas 3KBMBAmNeHTHas NnoLaak 3Bykonornolenus; A, = 10 m%;

M — YMCIO KPYMHbIX 31IEMEHTOB CETMEHTA;

N — YMUCIOo MarblX TEXHUYECKUX SNTIEMEHTOB CErMeHTA.

CBeaeHusi 06 ypoBHe 3BYKOBOIMO AaBfieHUSI BHYTPEHHEro Wwyma U KoadduumeHTe
anddy3nn 3BYKOBOro MNONsS B 3aBUCUMMOCTM OT TuMNa Orpaxkgaemoro npocTpaHcTBa W
CBOWICTB 3/IEMEHTOB OrpaykaaroLLMX KOHCTPYKLMIA 34aHUS NpuMBeAEHbl B NPUIoXeHun B.

NMpumeyaHue 1— [Ansa HenornowawLwwmx LWyMm 3MeMeHTOB B criydyae uaearnsHoro and-

dysHoro 3Bykosoro nons C, = — 6 gb. [ing npon3BoACTBEHHbIX MOMELLEHUIN N CerMeHTOB 6e3 3BY-

korornowaroLen obrnmuUoBKN ¢ BHyTpeHHen ctopoHbl C, = —5 ab.

MpumeyaHune 2— B gaHHON pacyeTHON MOAENU He YYUTLIBAETCHA BKNag CTPYKTYPHOro
LWyMa B 3BYKOBOE U3NnyyeHune. ATOT BKNag rpybo MOXHO ydecTb Koppekumen 3sykonsonsaumm. Heko-
TOpble yKasaHnsa angd 3Toro npuseaeHsl B npunoxeHum C.
YKasaHusi N0 NPMMEHEHUIO AAHHbBIX O 3BYKOM30NALUUN NpuBeaeHbl B npunoxeHum C.
[ns oTBepCTUn cerMeHTa ypoOBEHb 3BYKOBOW MOLLHOCTWU 3aMEHSIOLLEr0 TOYEYHOro
NCTOYHMKA paccYnTbIBalOT Mo hopmyne
0 S
L, =L, +Cq +10IgZ§'10’D‘”°, (4)
i=1

roe S, — nnowage oTBepcTyHs i, M2

S — cymMMapHas nnoLiagb OTBEpCTUii B CEerMeHTe, M2
D, — BHOCMMble NMOTEPU 3armyLuatoLLlero anemMeHTa otsepctus, Ab;
0 — YMCIO OTBEPCTUI B CETMEHTE.

PacueTt YPOBHA SByKOBOI7I MOLLUHOCTM NpOn3BOOAT B NoJiocax 4acTtoT (TpeTbOKTaBHbIX

nin OKTaBHbIX) Ha OCHOBE aKyCTUYECKUX XapaKTepUCTUK SNTEMEHTOB. [lna okTaBHbIX NOMOC
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pacyeT BbINOMNHAKT B AnanasoHe ot 125 go 2000 Ny v gna TpeTboKTaBHbIX nosioc — ot 100
no 3150 u.

M pnmMmedyaHune 3 - ,D,aHHbIe pacyeTbl MOryT ObITb BbINOSHEHbI 4ana 4actoT BHE yKa3aH-
HbIX OMana3oHOB MPU HannM4ynnm COOTBETCTBYHOLLUX OaHHbIX 00 anemeHTax. OLI,HaKO B HaACTosLlee
BPEMS OTCYTCTBYIOT CBEEHUS O TOYHOCTM pacyeToB 4SS PaCLUMPEHHOIO, 0OCOBEHHO B HU3KOYACTOT-
Hyto obnacTb, Auana3oHa 4acToT.

MpumeyvyaHue 4— C uenbto nonyyeHus rpybbix OLLEHOK AOCTAaTOUYHO NPUMEHUTL BbllLe-
npuBeaeHHble (POPMYSibl HEMOCPEACTBEHHO K YPOBHAM 3BYyKa A U OLEHKaM OHMM YUCAOM Xapak-
TEPUCTUK SNEMEHTOB 34aHund B cooTBeTcTBUM C [10]. YKasaHusi N0 NPMMEHEHMIO NPUBELEHbI B NpU-

noxeHun F.

4.4 OnpepeneHne NonpaBKU XapaKTePUCTUKA HanpaBfieHHOCTU 3aMeHsoLero

TO4€e4YHOro UCTOYHUKa

MNMonpaBka xapakTepuCTUKN HanpaBneHHocTn D, Bkro4vaeT B cebs xapakTepucTuky

HanpasBreHHOCTU 3aMeHSoLEero To4e4YHoro uctodHnka D, . OHa Takke MOXeT yunTbiBaTb
BNUSHNE B5IM30CTUN XKECTKUX NOBEPXHOCTEN (OTPaXXeHUe N 3KpaHNMpOBaHME) C MOMOLLIbIO MO-
npaBKu TenecHoro yrnaD,,.

D,J'IFI 3aflaHHOIro HanpaseHuna nornpaBky XapaKTepUCTUKM HarnpaBJsieHHOCTU onpeae-

NS0T No dopmyne:
D, =D, + D, =D, +10|g45” (5)

rae QQ — TenecHbI yrosn, B KOTOPbIA NPOUCXOAUT U3Ny4YeHue, cp.

HeobxoamMMocTb y4eTa TenecHoro yrrna B ronpaBke XapaKTepUCTUKWU HamnpaBrieHHO-
CTW 3aBUCUT OT UCMONb3yEMOWN MOAENM pacnpocTpaHeHus 3Byka. Ecnv oTpaxeHust oT no-
BEPXHOCTM 3EMIM U OPYrMX MOBEPXHOCTEN YYTEHbI C MOMOLLB MHUMbIX UCTOYHWUKOB, TO

nonpaska TenecHoro yrna D, = 0 ab. Ho ecnu oTpaxatoLnumMmm noBepXHOCTAMN ABMSAIOTCA
orpaxgarwoLime KOHCTPYKUUM 30aHUSA, TO PEKOMEHOYEeTCA Yy4nTbiBaTb UX BIIUAHME C MOMO-
weto Dy, .

CBeoeHust 0 nonpaBke XapakTEPUCTUKN HanpaBfIEHHOCTU MpUBEOEHbI B MPUMoXe-
Hun D.

4.5 OrpaHnyeHus

HecmoTpsi Ha TO, YTO KPYMHbIE OOHOPOAHLIE 3MIEMEHTbI 34aHUs, HanpumMep Hecyllas
CTeHa B LieNoM, MOryT MmeTb npeobnagatoliee B HEKOTOPbIX HaNpaBnEeHUsX WU3nyyeHue,

Takne adpdeKkTbl pacy4eTHOM MOLENbIO HE YYNTHLIBAIOTCS.
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Bknag cTpyKTypHOro wyma oT o6opyaoBaHMs 3[aHusi HE pacCMOTPEH B pacyeTHON

MOAENN, XOTA BO3MOXHbIN NOAXOA K €ro y4eTy ykasaH B npunoxeHun C.
5 TouyHoCTb pac4yeToB

ToYHOCTbL pacyeTa B COOTBETCTBUM C MOZAENbIO 3aBUCUT OT MHOTMX (pakTOPOB: TOY-
HOCTU UCXOAHbIX AaHHbIX, COOTBETCTBUSI MOAENMN HATYPHbIM YCMOBUSIM, TUMa 3N1EMEHTOB U
NX COeONHEHWU, reoMeTPUYECKON KOHUIypauum n kavyectsa M3rotoBneHusi. Moatomy He
npeacTaBnsieTcsl BO3MOXHbIM YCTAHOBUTb TOYHOCTb PacyeToB A BCEX YCIOBUMA U NpuMe-
HeHWi. [laHHble NO TOYHOCTU pac4eToB AOSPKHbI HAKannMBaTbCSA C LeNblo Nocneayowero
CpaBHEHMS pe3ynbTaToB MOAESbHbLIX pacyeToB C pedynbTaTamn HaTypHbIX U3MEPEHUIA.

Mpn nNporHo3vMpoBaHWM LienecoobpasHo BapbMpoBaTb WUCXOAHbIE AaHHblE, €Cnu
MMEKTCA COMHEHWUSI OTHOCUTENbHO UX AOCTOBEPHOCTU, OCOBEHHO B CIOXHbIX CUTYaLUSIX C
HETUNMYHbIMK 3nemeHTamu. MNpu Hagnexawem BbINOMHEHUM yKa3aHHble Mepbl obecneym-

BalOT OXMJAEMY TOYHOCTb pe3ynbTaToB.
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MpunoxeHue A
(ob6s3aTenbHOE)

Mepe4vyeHb 0603Ha4YEHNN

Tabnunua A.1-TllepevyeHb 0603Ha4EHNI

EavHuubl ns-

O6o3HayeHune dusnyeckas BennumHa
MepeHus
CraHpapTHas aKkBMBaneHTHas nrowanb 3BYKOMNO- 2
A rnowieHus, pasHas 10 m? M
A CymmapHoe 3aTyxaHue LymMa TOYeYHOro WCTOM- 5
o HWKa NpW pacnpocTpaHeHUn 3ByKa Ha MECTHOCTU A
OueHka cyMMapHOro 3aTtyxaHusi B COOTBETCTBUM C
A YNPOLLEHHON MOAenbl0 pacrnpoCTpaHeHus Wwyma oT nb
NOBEPXHOCTU 30aHUS |
c, KoadhdpumumeHT andodysmm 3ByKOBOro nonsa BHYTPU 06
nomewieHnst B6Nmnamn cermeHTa unm noBepxHoOCTn
Co CkopocTb 3ByKa B Bo3gyxe (~ 340 m/c) m/c
D [MonpaBka XapaKTepuUCTUKM HarnpaBfieHHOCTU 3a- 0B
¢ MEHSIOLLLEro TO4EYHOro UCTOYHMKA
D Xapaktepuctmka HanpasfeHHOCTU 3aMEHSoLEero 0B
! TOYEYHOro0 NCTOYHMKA
[MonpaBka TenecHoro yrra 3aMeHSLWero Toyey-
D, HOMO WMCTOYHMKA, Y4YMTblBalOLWAs BIIMSHUE XXECTKUX nb
NOBEPXHOCTEN
D MpuBegeHHass pasHOCTb yp_OBHe17| aremMeHTa Ma- 06
e N10r0 TEXHNYECKOrO 3NIEMEHTA |
D. BHOCI/I!VIbIe noTepu 3arnyLlarLlero anemMeHTa oT- 0B
' BEPCTMS |
d PaCCT9$IHI/Ie OT LEeHTpa cerMeHTa 34aHnsa 0o KOH- M
TPOJTIbHOW TOYKM
q PaccTosiHne no nepneHaukynsapy oT KOHTPOSIbHOM M
. TOYKMN K MOBEPXHOCTM
d, OnopHoe paccTosiHue, paBHoe 1 M M
f YacToTa My
PacctosiHne no BepTuKanu OT MNPOEKLUMU KOH-
h.,h, TPOMNbHOM TOYKM HA MOBEPXHOCTb OO0 rOPU3OHTanb- M
HbIX rPaHuL, NOBEPXHOCTU
i NHoekc ana obo3HayeHns anemMeHTa unu oTBep- i
CTUS CerMeHTa 34aHus
i NHpekc ana obo3HayeHus cermeHTa unm noeepx-
HOCTW 34aHus i
PaccTosiHne no ropusoHTanuM OT MNPOEKLMU KOH-
1,1, TPOMNbHOM TOYKM Ha MOBEPXHOCTb 00 BepTUKanbHbIX M
rpaHnL, NOBEPXHOCTU
. | pnb oTHOCU-
L, YpoBeHb 3BYKOBOrO [AdaBfeHUs B KOHTPOSIbHOW TeNbHO
TOYKE Ha paccToaHun d OT 3g4aHus 20 mkMa

11
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OkoHyaHue mabnuusi A.1

12

EanHuubl ns-

O6o03Ha4eHune dunsmnyeckasa BennymHa
MepeHns
YpoBeHb 3BYKOBOrO AaBfieHUs1 Ha paccTtosiHm oT | b oTHocu-
Loin 1 0o 2 M OT BHYTPEHHEN NOBEPXHOCTU CerMeHTa unm TenbHo 20
orpaxpgatroLien NnoBepPxXHOCTU Mkl 1a
L YpoBeHb 3BYKOBOW MOLLHOCTM 3aMeHstoulero 1o- | Ab oTHock-
v YEeYHOro NCTOYHMKA LWyMa TenbHo 1 pW
m Yncno KDYMHBIX 3MEMEHTOB CermeHTa unu no- )
BEPXHOCTU |
" Yncno manbix TEXHNYECKNX 3MEMEHTOB CerMeHTa ]
NN NOBEPXHOCTN |
0 Yuncno oTBEPCTUN B CErMEHTE UIU MOBEPXHOCTU | -
R, 3ByKOM30MALUMSA 3NEMEHTA | ob
R dakTmnyeckasi 3BYKOU30MAUMS CErMeHTa Wnu no- 0B
BEPXHOCTU
S Mnowaab anemeHTa Unu oTBepcTUs | M2
S Mnowagb cermeHTa unm NOBEPXHOCTU M
S, OnopHoe 3HayeHue nnoLwaam, pasHoe 1 m? M2
Yron mexay OnopHbIM HanpaBleHUWEM 3aMEeHsIto-
) LLlero TOYEYHOro MCTOYHUKA LUyMa M HanpasfeHnem °
Ha KOHTPOJTbHYH TOYKY
0 TenecHbIn yron, B KOTOPbIA NPOUCXOOUT U3My4e- cp

Hne
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MpunoxeHune B
(cnpaBoYHOe)
3BYyKOBOE€ Nnorsie BHYTpU 34aHUA
[na onpeneneHns 3BYKOBOIO M3IyYEeHUS CHapyXu 30aHUS UCMOSb3yeTcs YPOBEHb
3BYKOBOrO AaBfeHust BHYTPU 34aHUS, NU3MEPEHHbIA Ha paccTositHUM OT 1 0O 2 M OT BHYT-
PEeHHEeN MOBEPXHOCTU Orpaxgarollen KOHCTPYKUMU 30aHUSA. 3HAYEeHUs YPOBHA 3BYKOBOIO
AaBNeHns BHYTPWU 30aHUS pacCMaTpuUBalOTCA B KayecTBe UCXOAHbIX AaHHbIX AN Moaenu,
ONUCaHHOW B HACTOSILLEM cTaHAapTe. YPOBEHb BHYTPEHHErO LWyMa MOXeT ObITb onpegenex
B pe3ynbTate U3MepeHnin B HaTypHbIX UITM aHanormyHbIX UM YCIOBUSIX, a Takke nytemM pac-
4yeToB, Harnpumep, MO 3AMMNUPUYECKUM MOAENSAM C UCMNOMb30BaHUEM MHUMbIX UCTOYHUKOB
NN TPACCUPOBKOW Ny4Yeun.

KoadbdpunumneHT andpdysmm C, 3aBUCUT OT cTeneHn auddy3HOCTU BHYTPEHHErO 3BY-

KOBOro MNorsi U OT 3BYKOMOISOLWEHNA BHYTPEHHEN MOBEPXHOCTU paccMaTpuBaeMoro cer-
MEHTa orpaxjarLen KOHCTPYKUMU 3daHund. 3HadeHus koadpduumeHta amdpdysumn ans
pasMyHbIX NOMeLLeHUN NpmuBeaeHbl B Tabnuue B.1.

Tabnunua B.1 — KoacdduumeHT guddysmm B 3aBUCMMOCTM OT OOLLUMX CBOWCTB
NOMELLEHNA W JloKamnbHbIX CBOWCTB MOBEPXHOCTU BHYTPEHHEW CTOPOHbI orpaxgarowien

KOHCTPYKLUN 3aaHUs

MomelieHne, MecTo namepeHns 2"5

OTHoCcUTenbHO HebornbLMEe copasMepHble NoOMeLLEHNS (and-

dy3HOe none); nepes oTpaxkaroLen NOBEPXHOCTLIO -6
OTHocUTenbHO HebonbLMe copasMepHble NoOMeLLEeHNs (and-

dy3Hoe none); nepes 3BYKONOrnoLlarLwen NoBEPXHOCTLIO -3
Bornblwwne nnockne unu AnuHHbIE 3anbl CO MHOTMMU UCTOYHN-

kamu wyma (cpegHee NpoMbIlLNEHHOE 30aHNe); nepen oTpaxato-

LLler NOBEPXHOCTbLIO -5
[MpOMbILLNEHHbIE 30aHNS, HECKOMNBbKO JOMUHMPYIOLMX Hanpas-

NEHHbIX UCTOYHMKOB; Nepe oTpaxkatoLlen NoBEPXHOCTbIO -3
[MpOMbILLNEHHbIE 30aHNS, HECKOMNBbKO JOMUHMPYIOLMX Hanpas-

NEeHHbIX UCTOMHUKOB; nepej nornowaroen NOBEPXHOCTLIO 0
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MpunoxexHune C
(cnpaBo4HoOe)
3ByKOoM3onauusa

3ByKomnsonaumsa MoxeT bbITb onpeaeneHa no pesynbTaTtam fabopaTopHbIX n3Mepe-
HWit B cooTBeTCTBUM ¢ EH MCO 140-3" unu EH 20140-10* 1 no pe3ynbTatam U3MepeHWii B
HaTypHbIX ycrnoBuax B cootsetcTBun ¢ EH NCO 140-5. HekoTopble cBeeHust O 3BYKOU30-
naunKn, onpeaeneHHon B COOTBETCTBUM C YKa3aHHbIMU CTaHOapTaMu, NpUBEAEHbI Takke B
[7]1n [8].

OpaHako pasMepbl 31IEMEHTOB M CNOCObbI X MOHTaXxa B 0bLLEeM criyvyae 3Ha4YmMTEeNbHO
OTNNYaTCA OT NPUMEHSIEMbIX B NabopaTopHbIX U3MEpeHUsax. OTO MOXeT MpUBEeCTU K
BonbWNM OTAMYUSAM aKyCTUYECKUX XapaKTepUCTUK, onpefeneHHbIX B nabopaTopHbIX U
HaTypHbIX ycrioBusax. bonee Toro, 3ByKOM30NsUMS COCTaBHbIX 3N1eEMEHTOB OObIYHO OrpaHu-
YyeHa 3ByKonepegaden Yyepes CoOeaNHEHNS] SNEMEHTOB, KA4eCTBOM repMeTmnsaummn wernem un
MenKnx oTBepcTun. Takasa 3Bykonepegada TPyAHO MPOrHO3MPYeTCs U HeJOCTaTOYHO U3yde-
Ha npu nabopaTopHbiX M3MepeHusx. 1o 3TOM NpUYMHE HACTOSATENbHO pPeKoOMeHAyeTcs
NPUMEHATb OaHHble, NMOSTyYeHHble NPU HaTypHbIX U3MepeHnsax. Ecnm Bce e mMcnonbayoT
nabopaTtopHble AaHHble, TO PEKOMEHAYETCA OrpaHUYNTb pes3ynbTupyloLlee 3HavYeHue 3BY-
KOM30MNSAUUN CerMeHTa B KaX[4oMW MOorfioce 4acToT MakCUMyMOM, M3BECTHbIM U3 OnbiTa ANnd
COOTBETCTBYIOLLEro TUMNa KOHCTPYKLMI U paccMaTpuBaeMon cutyauum.

HenocpeactBeHHoe BO3OYXAeHWE CTPOUTENbHbIX KOHCTPYKUUN UCTOYHMKaMU BUO-
pauun BHYTPU 30aHUSA COMPOBOXAAETCA CTPYKTYPHbBIM LLYMOM, BO3HMKAKOLWMM NpU pacnpo-
CTpaHeHMn BMOpauum No 34aHU0 M AaloWwuM BKrag B nsnyveHue 3Byka Hapyxky. OueHka

3TOro BKNaga MoXeT ObITb caenaHa B cooTsetcTeum ¢ EH 12354-5".

“ Cneayet npumensts EH MCO 10140-2.
EH 12354-5 «AkycTuka 3gaHui. MeToabl pacdeTa akyCTUYECKNX XapaKTEPUCTUK 30aHUIN NO XapaKTepucTu-
Kam ux anemeHToB. YacTb 5. LLlym nHxeHepHoro obopynoBaHmnsi»

14



FOCT P EH 12354-4-2012

MpunoxexHune D
(cnpaBoYHOe)

Han PaB1eHHOCTb 3BYKOBOIro ussny4yeHus

D.1 NMnockun nanyyarenb

OpHopoaHble MnOoCKMe KOHCTPYKUMM Gonblunx pa3mepoB obragatoT HanpaBfieHHO-
CTbi0 U3NYYEHUSI HA YacToTax, Bbllle KPUTUYECKOW, B pe3ynbTaTe 4Yero NpoucxoanT UHTEH-
CMBHOE 3BYKOBOE M3My4YeHUEe NPEenMYLLECTBEHHO B NEPNEHOUKYNAPHOM NIOCKOCTW Hanpas-
NEHMN N B MEHbLUEN CTeneHn BOONb nnockoctu. OgHako us-3a HEOQHOPOLHOCTEN pearb-
HbIX KOHCTPYKUMM U yTeYeKk yKkasaHHoe OOCTOSATEeNbCTBO He umMeeT GOnbLIoro 3HadeHus.
Bonblune nNnockne KOHCTPYKLMM U3NyYatloT WYM B OCHOBHOM B nonycdepy, Tak 4To Tenec-

HbIW yron nanydenns Q=2 , yto npusogut k D, = 3 ab. Ha npakTuke nonpaska xapakTe-
PUCTUKN HarnpaBneHHOCTU nepen NNocKoCTbio n3aMmeHsieTca B npegenax ot D, = - 5 b go
D.= 5 gb. Ona yrnoB uanyyeHus B nHtepsane ot 0° go 90° oTHOCUTENbHO HOpManu K

NIOCKOCTN MOXHO NPUHATL CcpedHee 3Ha4YeHne DC =0 ab.

D.2 OTtBepcTus

B obwem crnyyae xapakTepucTvika HanpaBneHHOCTU U3Iy4YeHUs OTBEPCTUS UMeeT

MakcMMyM B HampaBneHun no ocu oTBepcTus. 3HadveHne D, m3meHsieTcs B npepenax ot

nntoc 2 o muHyc 10 ob. Ecnu otBepcTne 3arnyweHo (akTUBHbIM riywimMTenem wyma, ob-
NMLOBaHHbLIMM BO34YyX0BOA4AMU), TO MU3ITy4eHUe Mo OCKM OTBEPCTUS MOXET ObITh elle Gornee
BblPaXXEHHbIM.

Ecnu oTBepcTre pacnonoXeHo B NIIOCKOCTU NN Ha HEBONBLLLIOM PacCTOAHUN (MeHee
OAHOW ONMHbI BOMHbI) OT O4HOM U 6onee oTpaxkatowmx NoBepPXHOCTEN, TO BNUSHUE MoC-
KOCTU MOXeT ObITb Y4TEHO MOMNPaBKON XapaKTEPUCTUKM HanNPaBNEHHOCTU 3a CYET YMEHb-
LIEeHMSA TenecHoro yrna nsnydeHunsa. Ecnm otBepctune HaxoguTtcs Ha 60MbLIOM PacCTOSHUM
OT NIIOCKOCTU, HaNpUMep Ha KOHLE BO34yXOBOAa, BbICTynawLlero u3 niockoctu, TO U3ny-
YyeHne BydeT NPOMCXOAMTb BO BCEX HaMpaBfieHUsIX, U MornpaBka XapakTepPUCTUKN Hanpas-
NEeHHOCTU JOorKHa coepXaTb TOMbKO 3HAYEeHWe XapakKTepUCTUKU HarnpaBreHHOCTU OTBep-
CTUs, a NMOCKOCTb B MOAENU PacnpoCTpaHEeHUs U3NyYeHUs CHUTAKT 3BYKOOTpaXaroLum

00BEKTOM.
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MpunoxeHne E
(cnpaBo4HoOe)

yrlpOLI.I.EHHaH mMogesib NPpOorHo3npoBaHuUs ypOBHeﬁ 3BYKOBOro gaBJrieHusA

YnpolleHHas Modenb 3a cyeT onpeferieHHbIX OrpaHuMyeHuin nossonsaeTt usbexaTb
Heo6X04MMOCTUN CTPOUTL peLleTKY TOYEYHbIX MCTOYHUKOB, N3NydYeHne KoTopoun onpeaenset
YPOBEHb 3BYKOBOIO [aBIieHNS BHELUHEro WymMa noBepxHOCTU 3daHnda. Mogernb npumeHuma
npu cnegyowmx yCrnoBuax:

- AN HEeKOTOPOW YacTU MOBEPXHOCTU 3[aHUS MPUMEHSIOT OAMH U TOT Xe YPOBEHb
3BYKOBOrO [aBrieHnsl BHYTPEHHEro LWyMa;

- pacCTosiHMe 4O KOHTPOSIbHOM TOYKM OTHOCUTESTbHO HEBESUKO;

- paccTosiHue oT B0onbLUMX OTBEPCTUN A0 KOHTPOSNbHOM TOYKM JOCTAaTOYHO BESIMKO MO
CpaBHEHUIO C pa3MepamMn OTBEPCTUMN;

- BKragbl OTAENbHbIX NCTOYHWUKOB LUYyMa HE YYUTbIBAKOTCS;

- 9KpaHbl MeXay orpaxgarowmMMmn KOHCTPYKLUMSMWN 340aHUA U KOHTPOSTbHOW TOYKOM OT-
CYTCTBYIOT;

- MOBEPXHOCTb 3eMMN NPEUMYLLIECTBEHHO SBNSIETCA TBEPOOW.

PaccTtosiHne OT KOHTPONbHOM TOYKM OO NMOBEPXHOCTWU 34aHUS MOXeT OblTb OTHOCU-
TeNbHO MasnbIiM MO CPaBHEHUID C pa3Mepamu 34aHUs, HO HE HaCTONbKO OOMbLUMM, YTOObI
NPOSABNANOChH BNUSHUE MeTeoponorndyeckux ycnosum (MeHee 100 M) nnu Bknaga usnyde-
HUM OT OpYyrux nosepxHocTen 3gaHus. NocnegHee npeanosioXkeHwe cnpasensivBo, ecrnu
YPOBEHb 3BYKOBOW MOLLHOCTU M3ITy4EeHUS ApYrux noBEPXHOCTEN 3A4aHNA He HaMHOro 6onb-
e, YeM paccMaTpmBaemMomr NOBEPXHOCTM.

MpegnonaraeTcsl, 4TO NOBEPXHOCTb paccMaTpmBaeMOn Orpakaarollen KOHCTPYKUUK
3[aHn4d, co3gaBasi CyMMapHbIN YpOBEHb 3BYKOBOW MOLLHOCTU, U3fly4aeT paBHOMEPHO BCEN
nnowaaeto. NpeacraBnss NOBEPXHOCTb 34aHNA MHOXECTBOM OLMHAKOBbIX 3fieMeHTapHbIX
TOYEYHbIX UCTOYHMKOB, CyMMapHOEe 3aTyxXxaHue Orpaxgarollen KOHCTPYKLMU, 0BycnoBreH-
HOe reoOMEeTPUYECKON PacXOAMMOCTbIO (PPOHTA M3MNYyYEHUS 3aMEHSHOLLEro TOYEYHOro Uc-
TOYHMKA, MOXHO OnpeaenuTb NyTeM CyMMUPOBAHUA 3aTyXaHUsS 3fieMEHTapPHbIX TOYEYHbIX
MCTOYHMKOB, MMOTHOCTb pa3MeLLEHMsT KOTOPbIX OOIMKHa ObITb OCTAaTOYMHOW AN paccmaT-
puBaeMoro paccrosiHua. Paccmatpuas nsnyydyeHne noBepxHOCTU 30aHUSA B YeTBepTb coe-
pbl, 06pa3oBaHHON AAaHHOW MOBEPXHOCTbIO U TBEPAON MOBEPXHOCTLIO 3eMIU, ONpeaenstoT

OLIEHKY CyMMapHOro 3aTtyxanus A’ , Ans AaHHOMW YrpoLeHHON MoAenw.
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M3-3a npegnonoxeHns o6 nanyyeHun B 4eTBepTb cdepbl, NPUBOAALLErO K nonpaske
XapakTepuUCTUKM HanpaBrieHHOCTU + 6 Ab nepen NOBEPXHOCTLIO 34aHUSA, pe3ynbTupyolmne
YPOBHM 3BYKOBOrO AaBfEHMS Ha 3alimliaeMon MOBEPXHOCTUM COOTBETCTBYHOT OObIYHbBIM
3HaveHusM. B cniyyasx, korga noBepxHOCTb 3eMSIM MeXAy 30aHNeM N KOHTPOSbHOM TOYKOWN
obnagaeT BbICOKMM 3BYKOMOITOLWEHMEM, YPOBEHb 3BYKOBOIO AaBneHus 6yaeT 3aBbllleH Ha
HecKonbko geunben.

PesynbTupytlowee 3ByKOBOE AaBrieHNe B KOHTPOSIbHOW TOYKe rnepeq NoBepXHOCTbIO
3[laH1sa paccyMTbIBalOT No oopmyne

L, =10lgfo™"° 1104 |- A, (E.1)
rae L. — YpOBEHb 3BYKOBOV MOLLHOCTV BCEN NMOBEPXHOCTU Orpaxaatolen KOHCTPYKLnK
3gaHusa, ob;

Ly, — YPOBEHb 3BYKOBOW MOLLHOCTM ANs rpynnbl (OTBEPCTWIA) HA NOBEPXHOCTM 3aa-
HuA, ab;

A',, — OUEHKa CyMMapHOro 3aTyxaHusi B COOTBETCTBUW C YMNPOLLEHHOW MOAENbIO

pacnpoCTpaHeHns Wwyma OT NOBEPXHOCTM 34aHuns, 06yCnoBNEeHHOro reomeTpu4eckon pac-
XOOUMOCTbLI0, HanpPaBfeHHOCTbIO M B3aMMOAENCTBUMEM MU3MYyYEHUS1 C MOBEPXHOCTbLIO 3EMIU,
ab.

YpoBEHb 3BYKOBOW MOLLHOCTM Of1s1 pacCMaTpmMBaeMbIX NOBEPXHOCTU OrpaxaaroLuen
KOHCTPYKLUMN 30aHNSA B LLENOM U rpynnbl OTBEPCTUN onpeaensioT no 4.3.

OueHKy cymMMapHOro 3aTyxaHusi B KOHTPOJSbHbIX TOYKax nepen paccMaTpyvBaeMoMn

NOBEPXHOCTbLIO 34aHUA paccynTbiBaoT No popmyrne (CMm. pucyHok E.1)

S | | h h
A" =-10lg—| arctg - +arctg—2 || arctg— +arctg—= |, E.2
tot g;ﬁ{ gdl gdj{ gdL gdj (E.2)

roe  d, — paccTosiHME OT KOHTPOMbLHO TOUKM K MMOCKOCTY MOBEPXHOCTH, M;
S — nnolaab NOBEPXHOCTM 3aaHNs, M;
S, — ONopHOe 3HadeHue nrnowaau, M S, = 1 M%;
I,l, — paccTosHMe MO ropU3OHTaNM OT NPOEKLMN KOHTPOMLHOM TOYKM Ha MOBEpX-
HOCTb [10 BEPTUKANbHbIX FPaHML, MOBEPXHOCTY, M;

h,,h, — paccTosiH/e nNo BepTMKanu oT NPOEKLUN KOHTPOSNbHOW TOYKM HA NOBEPXHOCTb

00 rOPU3OHTAlbHbIX rPAHUL, NOBEPXHOCTU, M.
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MpumeyvyaHune 1— lpu BbiBOgE AaHHOM (DOPMYNbI ONA U3NYyYEHUS dNeMeEHTapHbIX TO-
YEeYHbIX NCTOYHMKOB MCMOMb30Banochk NpubnmkeHne, cnpaesennmaoe npy 60MnbLINX NO CPABHEHUIO C
pasMepaMy usny4darowen noBepxHocTn pacctoaHuax. OgHako ans Gonee KOPOTKMX PacCTOAHUN
dopmyna MOXeT NPMBECTU K 3HaYeHnsaM Bornee peanucTUyHbIM MO CPaBHEHWUIO CO CTPOrMM BbIBO-
AO0M, YTO onpefenseTcs peanbHbiM 3HaYeHUEM HanpaBfeHHOCTU N3ny4vatoLLen MOBEPXHOCTH.

MpumeyvyaHune 2— [N KOHTPONbHON TOYKW, PACMONIOKEHHON TOYHO Meped LEeHTPOM

NMOBEPXHOCTU (d =d, I, =1,,h = h2) dopmyna (E.2) npeobpasyetcs B hopmyny

4S, L H
—2 arctg—arctg—, E.2a
5 g arten, (E.2a)

A, =-10lg
rae L — wupmHa nanydatoweit nosepxHoctyn (=21, =21, );
H — BbicoTa uanyyvatoLeln NoBepXHOCTH, M; (S =LH )

MpumeyaHune 3 — Ha pacctosHum, npeBbillaOWeM HanbONbLWNA pa3mep NOBEPXHO-

cTW, hopmyna ans CcyMmMapHoro 3aTyxaHusi elle 6onee ynpowiaeTtcs U uMeeT BUA

1
Atot -

S
~101g%, (E.2b)

rae  d — paccTosiHMe OT KOHTPOSIbHON TOYKM A0 LieHTPa NOBEPXHOCTH, M.

1 — NoBepXHOCTb 34aHN4A; 2 — KOHTPOJSIbHAdA ToYKa
PucyHok E.1 — OTHOCHUTENbHOE pacnonoXeHue nsnyyaroLwen NOBEPXHOCTU 30aHUS U

KOHTpPOJ1 bHOM TOYKMK

Ecnu npoekuunsa KOHTPONbLHOM TOYKM Haxo4UTCA 3a npegenamu nnowagm S manyda-
oLEN NOBEPXHOCTU, TO HAMMEHbLLIEE U3 paccToAHUM | n/unn h OomKHbl ObiTb B3ATbI OTPU-
uaTenbHbIMK, T. €. COOTBETCTBYIOLNIN apKTaHreHc Takke byaet oTpuuartenbHbiM. B npo-

TUBHOM cry4ae oba pacctosHuna | n/unn h HeobxoanuMo cuMTaTb NONOXUTENBHLIMMU.
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YpoBeHb 3BYKOBOrO [OaBfieHUS Ha PacCTOSHUM 3HAYUTENbHO MEHbLUEM pa3MepoB
NMOBEPXHOCTU MOXET JIOKanbHO OTNMYaTbCA OT pacyeTHOro CpefHero YpoBHA, ecnu
3Ha4YUTENbHO OTNNYAETCA 3BYKOU3OMSAUUA COCTaBHbIX YacTen WUnmM ecrnv paccTodaHua Ao
OTBEPCTUN N UCTOYHMKOB CINULLIKOM Marbl.

[MockonbKy 3aTyxaHWe He 3aBUCUT OT 4acToTbl, pacyeTbl MOryT ObiTb BbINOSIHEHDI
HenocpeacTBEHHO AJ1S YPOBHA 3ByKa A MO KOPPEKTUPOBAHHOMY MO A YPOBHIO 3BYKOBOW
MOLLIHOCTW.

MpumeyvyaHne 4 — B cnydyae, Korga KOHTpOSfibHasi TOYKa pacrofioXXeHa Ha Marnom
paccTosiHAW, HanpuMep Ha paccTosHMM 1 M OT HEKOTOPOM YacTu orpaxgarollen KOHCTPYKUUK
30aHnA, N AaHHOe pacCToAHMe Mario Mno CpaBHEHUO C BbICOTOM Hag NOBEPXHOCTbIO 3eMIin,

dopmynbl (2), (E.2) n (E.3) npn ycnoBun npeHebpexeHns OTpaXeHMEM OT MOBEPXHOCTU 3eMin

MoryT 6bITb Npeobpa3oBaHbl k CrieayoLleMy NPOCToOMy BUAY:

L =L, +Cy —R+4. (E.3)

p,d~lm
[aHHasa dopmyna MOXET ObiTb UCMONb30BaHa AN OLEHKM PaKTUYECKOM 3BYKOM3ONALNN Ha

MECTHOCTM aHHOW YacTu orpaxaatoLein KOHCTPYKLMM 30aHUsi HA OCHOBE HaTYPHbIX N3MEPEHWIA.
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MpunoxeHue F
(cnpaBo4HoOe)
NMpumeHeHMe pacyeTHON Moaenu AnA onpeaeneHns oueHKU OAHUM YUCITOM
F.1 O6wme nonoxeHusa
B cnyvasx, korga n3BecTHbl TONbKO YPOBEHb 3BYyKa A BHYTPW 30aHUS U OLEHKN O4-
HAM 4YMCIIOM 3BYKOM3OMSALMM COCTaBNAOLWMX 3MEMEHTOB, ANA onpegeneHns npubnusn-
TeNbHON OLEHKM KOPPEKTUPOBAHHOIO N0 A YPOBHSA 3BYKOBOW MOLLHOCTM MO 4.3 MOryT BbITh

npUMeHMbI crnegyoLline pekoMmeHaauum.
F.2 UcxopHble pgaHHbIe
McxoaHble gaHHbIe OOMKHbI BKNOYaTb B ce0s:
- ypoBeHb 3Byka A L ..., ABA, BHYTpY 30aHus;
- UIHOEKC N30NsaumMn BO3AYLWHOrO Wwyma R, 1 KoahdULMEHTLI CornacoBaHus cnekTpa
C un C, B cooTtBeTcTBUM C [10] ANSA KPYNHbIX OrpaxagarLLmx 3NeMeHTOB 34aHuns;

- OUEeHKy o gHUM YUCITOM HpMBeﬂeHHOVI pa3HOCTK ypOBHeVI 3J1IeMeHTa Dn,e, n KOS(*)-

w

duumneHTbl cornacoBaHus crnektpa Cu C, B cootBeTCcTBUM C [10] ANS ManbiX TEXHNYECKUX

3NEMEHTOB Ha OrpakaatoLLnX NOBEPXHOCTAX 30aHUS.
F.3 Mogenb pac4yeTa OLEeHKU O4HUM YUCIIOM

KoppekTupoBaHHbIA N0 A ypoBeHb 3BYKOBOW MOLUHOCTM L, ,, U3ny4yaemom cerMmeH-
TOM 9fieMeHTa orpaxgjaroLen KOHCTPYKUUKN 30aHus, OLEeHNBAKOT B COOTBETCTBUN C (hOpMYy-

non (2) no oopmyne

LWA:LpA]m—G—X'AS+10|gSi, (F.1)

0

roe L — YpPOBEHb 3BYKa A Ha paccTtodaHnn oT 1002 MmoT BHyTpeHHeﬁ CTOPOHbI cer-

pA,in
MeHTa |, ab;

X', — BEMMYMHA, XapaKTepu3yloLlas KOPPEKTMPOBAHHYIO MO A pasHOCTb YpPOBHEN
cerMeHTa j ANS cnekTpa S UCTOYHMKA, AB;

S —nnowagp cermeHTa j, M

S, — OMNopHOe 3HavyeHne nnowaau, m?; S, =1m".
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MpumeyvyaHune — B HEKOTOPbIX CTpaHax BENUUMHY X', Ha3blBalOT KOPPEKTUPOBAHHbBIM
no A nHAeKkcoM PaKTU4eCKon usonsuun BosaywHoro wyma R', n BenmumHy X',, — MHOEKCOM
dhakTnyeckon nsonaummn TpaHcnopTHoro wyma R'y,, .

KOppeKTI/IpOBaHHle no A Pa3HOCTb ypOBHeIZ cermMeHTa pacCcHYUTbIBaAlOT MO XapaKTe-

puUcCTnKam CoCTaBIAKLNX SJTEMEHTOB I no (bopmyne

X 'AS — _10 Ig Z %10_(Rw,i +C:s,i )/10 + Z%lo_(Dn,e,w,l +Cs,i )/10

i=1 i=1

, (F.2)

roe  R,; — VHOEKC N30MALmMM BO3AYLUHOTO LWyma areMeHTa i, ab;

D KOPPEeKTUpOBaHHash No A npuBEAeHHasi pPas3HOCTb YPOBHEN Marnoro

n,e,w,i
TEeXHU4YecKoro anemenTa i, ab;

C.. — k0ahdULMEHT cornacoBaHus crnekTpa S anemenTa i, ab;

s,i

S — nnowage anemMeHTa i, M2

A, — CTaHAapTHas NNoLaab 3ByKOMNOrMoLLeHns, paBHas 10 m%;

M — YUCINO KPYMNHbIX AIEMEHTOB CEMMEHTA;

N — YnUCNo MarsblX TEXHNYECKMNX ANIEMEHTOB CErMeHTa.

B cooteBetcTBMM € [10] cnekTp s=1 OTHOCUTCHA K KOPPEKTUpOBaHHOMY N0 A pO30BO-
My wymy. CoOoTBETCTBYIOLLMI KOIPPULMEHT cornacoBaHms cnektpa obosHavatoT C. [an-
HbIA CNEKTP COOTBETCTBYET NPOM3BOACTBEHHOMY LLYMY C NpeobrnagaHnemM cpegHe- U BbICO-
KOYacTOTHbIX cocTasnsaowmx {cm. [10] (npunoxeHne A)}. CnekTp s=2 OTHOCUTCS K YpOB-
HIO 3ByKa A TpaHcnopTHOro wyma. CooTBETCTBYOLWNA KOIMPULUNEHT COrnacoBaHNda cnek-

Tpa obosHavaoT C,  [laHHbIN CNEeKTp COOTBETCTBYET NPOWU3BOACTBEHHOMY LUYMY C Npeob-

NagaHnemMm HU3KO- N CpeaHEeYaCTOTHbIX COCTaBNALWNX U aHaNMOrM4HOro no CnekTpy 3ByKam

MYy3blKanbHbIX NPON3BEOEHNIA.
F.4 OrpaHu4yeHus

lMockonbKy mMeToq onpeneneHnsa OUEeHKNM OOHMM YMCIIOM 3BYKOM3ONAUMKM npegnona-
raeT npeobnagaHve cnekTpa BHyTPEHHEro wyma nmbo Ha BbICOKMX, MMBO Ha HU3KUX YacTo-
Tax, TOYHOCTb OLIEHKM YPOBHSI 3ByKa A 3aBUCUT OT corracoBaHna popmbl oakTUYECKOro
crnekTpa BHYTPEHHEro Wyma C BblOpaHHbIM 3TanoHHbIM cnektpoM no [10]. OueHka Koppek-
TUPOBAHHOIO NO A YPOBHS 3BYKOBOW MOLLHOCTU LUyMa, CreKTpasibHble COCTaBnsowme Ko-

TOPOro cocpeaoTodeHbl BONnam yactotbl 250 U 1 HMXKE, MOXET ObITb 3aHMKEHaA.
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3BYKOBOE MNOJSie BHYTPEHHETO LWyMa A0SMKHO ObiTb Anddy3HbIM. [JaHHoe TpeboBaHme
BbINOSTHAETCA B 3aMKHYTbIX NPUBIN3NTENBHO COpa3MEPHbIX NOMELLEHUAX C HU3KUM 3BYKO-

norrnoweHnem.
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Mpunoxexnune G
(cnpaBo4HoOe)
Mpumep pacyeTa
G.1 UcxopHble AaHHbIe
PaccmaTtpuBaeTca npombilunieHHoe 3aaHue wupuHon 60 M, anuHon 100 m n BbICo-
Tor 10 M (cm. 0603Ha4YeHus Ha pucyHke G.1).
CteHa 1 pasmepamu 10 x 60 m 13 nerkoro 6eToHa TonwmHon 100 MM MMeeT BopoTa
pasmepamu 6 x 4 m.
CteHa 2 pa3smepamu 10 x 100 m n3 nerkoro 6eToHa UMeeT OCTEKMNEeHne Mo BCEWN
AJIMHE; BbiCOTa NPUOTKPbIBAEMbIX OKOH 1 M, TOMLWMHA CTekna 4 MM.
CteHa 3 paamepamm 10 x 60 M n3 nerkoro 6etoHa TonwmHon 100 MM UMeET ABEPb
pasmepamu 1 x 2 m.
CTteHa 4, aHanorMyHas creHe 2, UMeeT 3arnyLleHHoe BEeHTUNSUMOHHOEe oTBepcTue
pasmepamun 1 x 4 M (ceTka ¢ KoacbdumumeHTom nepcopauun 32%).
MeTannuyeckas kpbiwa 5 pasmepamun 60 x 100 M M3 Nerkux SIMCTOB UMEET NATb

OCTEKINEHHbIX OTBEPCTUN (2 X 2 M) NO NPOAOSIbLHON OCU 3[4aHKS.

A - Kpblwa 5

PucyHok G.1 — KoHCTpyKuma 30aHuns
CTeHbl M Kpbllla He MMEKT BHYTPEHHEW 3ByKOMorrowawLlen obnnuoBKy.

MuHumanbHoe pacCTodHnEe OT KOHTPOJIbHbLIX TOYEK OO0 I'IOBerHOCTeIZ 3aaHus 50 m.

YpOBHN 3BYKOBOrO [OaBMNEHWS BHYTPEHHEro wWyma BAOMb CTEH U KpbiW OAWHAKOBLI W
npuBegeHsl B Tabnuue G.1.

AKyCTUYECKME XapaKTEePUCTUKN SNIEMEHTOB 34aHMs NpuBeaeHbl B Tabnuue G.2.
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Tabnunua G.1 — YpoBeHb 3BYKOBOrO AaBfieHUS1 Ha pacctostHum oT 1 4o 2 M oT

BHyTpeHHeVl NOBEPXHOCTUN CErMEHTA B OKTABHbIX MNOJ1I0Cax 4YacToT

CpeaHereomeTpuyeckas yactoTa, 'y
63 125 250 500 1000 2000 4000 8000
Lp’in, nb
OTHOCUTENBHO 70 74 76 72 70 67 62 57
20 mkla

AKyCTMYECKME AaHHbIE 3NIEMEHTOB yKa3aHbl B Tabnuue G.2

Tabnuuya G.2 — PacyeTHble akyCTUYECKME AaHHbIE 3NIEMEHTOB 34aHus

OnemeHT Benunuuna CpepgHereomeTpuyeckas 4acToTa, 'y
63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000

Nerkni 6eToH R* 32 36 36 33 39 49 57 63
TonwmHom 100 Mmm

3acTekseHHble R* 15 19 23 25 25 25 25 25
OKHa TONLWMHON 4 MM

Bopota R ** 21 23 28 30 30 30 30 30

O6bI4Hasn aBepb R ** 13 17 22 25 25 25 25 25

Kpbiwa R ** 16 24 27 30 37 44 a7 49

OcTekneHHble R ** 9 11 15 22 26 30 30 30
3NEMEHTbI KPbILLK

BeHTUNAUMOHHBbIE D~ 0 4 11 13 10 8 8 5
rnywmrenmu

*[1aHHble NabopaTOPHLIX U3MEPEHUI

**[laHHble HAaTYPHbIX U3MEPEHNI

G.2 OKkoHu4aTenbHasa mogenb

G.2.1 3ameHsOWMe TOYEYHbIe UCTOYHUKHN

[ns MMHMManNbHOIO PacCcTOSAHUS OT KOHTPOJSIbHOM TOYKM OO0 LEeHTpa CermMeHTa CTEHbI
d =50M mMakcMMmanbHble AnaroHasnbHble pa3Mepbl KBaapaTHbIX CErMEHTOB pPaBHbl (CM. pu-
CYHOK G.2):

- CerMeHT CTeHbl UMeeT pasmep 1/4+2d =17,7 m. CrepoBaTenbHo, pasmepbl nps-
MOYTOJIbHbIX CEIMEHTOB CTEHbl MOXXHO NPUHATL paBHbIMK 10 X 20 M;

- CerMeHT KpbILUXN UMEEeT pa3mMep 1/4\/§(d +30)= 28,3 M, TaKk 4YTO NPSAMOYrofbHble

CErMEHTbI KPbILUN MOXHO NPUHATL paBHbiMU 20 X 20 Mm;
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- cTeHa 1 npefcraBneHa TpeMs 3aMeHSALWMMN TOYEYHbIMU UCTOYHUKaMn: j=1 (c
BopoTamun), j=2u j=3 (6e3 BopoT);

- CTeHa 2 npeacTtaBrieHa NATb0 MAEHTUYHBIMU 3aMEHSALWMMN TOYEYHBIMU UCTOYHK-
Kamu ¢ Homepamu joT 1 go 5;

- CTeHa 3 npeacraBneHa TpemMsi 3aMeHSLWMMN TOYEYHBIMU UCTOYHMKaMKN C HOMepa-
M j =1 (c aBepbto), | =2u j =3 (6e3 asepn);

- CTeHa 4 npefcTaBfieHa LWECTb0 3aMEHSALWMUMN TOYEYHBIMU UCTOYHUKAMN C HOMe-
pamu joT 1 oo 5 onsa o4MHaKOBbIX CErMEHTOB CTeHbl U | = 6 A4N1s OTBEPCTUS;

- Kpbilla 5 npeacrtasrieHa nNATHaguaTbio 3aMeHArWnMN TO4EYHbIMU NCTOYHUKaMK C

HOMEpaMm j oT 1 40 5 Ans 0AMHAKOBbIX CErMEHTOB KpbIiLK C OCTEKI1IEHnemM arieMeHToB 1 C

HOoMepamu | OT 6 4o 15 AnNs MAEHTUYHbBIX CEFMEHTOB KpbILM 6€3 OCTEKMNEHUS.

PucyHok G.2 — lNpumep pasdbreHns noBepxXHOCTEN 34aHNSA Ha CEMMEHTbI

G.2.2 YpoBeHb 3ByKOBOW MOLLHOCTHU

[Ang kaxgoro cermMeHTa ypoBeHb 3BYKOBOW MOLLHOCTW PacCYUTLIBAKOT MO UCXOOHbLIM
AaHHbIM 1 dopmynam (2) n (5). B Tabnmuax G.3 — G.7 npuBeaeHbl AaHHbIE AN KaXOoM
NMOBEPXHOCTU 34aHUS.

Tabnunua G.3 - PacyeT ypoBHSA 3ByKOBOW MOLLLHOCTU ANSA CETMEHTOB CTEHbI 1

CpeaHereoMeTpuyeckasi YactoTa OKTaBHOW NOMNOCHI,
r
CermeHThl Benununna 4
63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
Bce cermeHTbl |_pin 70 |74 76 72 70 67 62 57
Bce cermeHThl C, -5 -5 -5 -5 -5 -5 -5 -5
(npunoxeHune B)
CrteHa ¢ BopoTamu R' cTeHbl €
(j=1) BOpOTaMM* 28,2 30,8 339|318 348|364 (365|365
[cpopmynia (3)]
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OkoHyaHue mabnuubi G.3

CpenHereomeTpuyeckas YacToTa OKTaBHOW NOIocChl,

CermeHThl BenunuunHa ru
63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
101gS/S, 23 23 23 23 23 23 23 23
L, 59,8 | 61,2 | 60,1 | 58,2 | 53,2 | 48,6 | 43,5 | 38,5
[dopmyna (2)]
D, 0 0 0 0 0 0 0 0
(npunoxenwne D **)
OrpaxpatoLme R' cTeHbl* 32 36 36 33 36 39 40 40
KOHCTPYKUUN [(popmyna (3)]
CerMeHToB 6e3
sopot (j =2,3)
101gS/s, 23 23 23 23 23 23 23 23
L, 56 56 58 57 52 46 40 35
[dopmyna (2)]
D, 0 0 0 0 0 0 0 0
(npunoxenue D **)

* dakTuyeckass 3BYKOM3ONALUA NpuBedeHa C YY4ETOM HaTYpHbIX YCMOBMWI, B CUMYy Yero oHa
orpaHu4yeHHa 3HayeHvem 40 ab.

** C y4yeToMm nonpaeku TenecHoro yrnaD,,, pasHon 3 ob (B HanpaBneHun nepen noBEPXHO-

CTbt0).

Tabnunua G.4 - PacyeT ypoBHSA 3ByKOBOW MOLLLHOCTU AN CETMEHTOB CTEHbI 2

CpenHereomMeTpuyeckast YacToTa OKTaBHOM MOMoch,

My
CermenTel Benuinra 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
Bce cermeHThbl |_p o 70 74 76 72 70 67 62 57
Bce cermeHThl C, -5 -5 -5 -5 -5 -5 -5 -5
(npunoxenne B)
CermeHTbl CTeHbI R' cteHac
] =1,2,3,4,5 oCcTeKneHnem* 242 | 28,01 30,8 | 30,6 | 32,8 | 33,7 | 33,8 | 33,8
[dopmyna (3)]
L, 63,8 | 64,0 | 63,2 | 59,4 | 55,2 | 51,3 | 46,2 | 41,2
[dopmyna (2)]
D, 0 0] 0 0] 0 0 0 0
(npunoxexue D **)

CTbH0).

* PakTudeckasa 3BYKOM30NALMS MpMBEAEHA C Yy4EeTOM HaTypPHbIX YCMOBWIA, B CUITY Yero oHa
orpaHuveHHa 3HadveHuem 40 ob.

** C yyeToM nonpasku TenecHoro yrnaD,, paBHon 3 ob (B HanpaBneHuu nepen noBepxHo-
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Tabnunua G.5 - PacyeT ypoBHSA 3ByKOBOW MOLLHOCTU AN CErMEHTOB CTEHbI 3

CpeagHereomeTpuyeckasa YactoTa OKTaBHOM nosnocsl, 'y,

6e3 nBepu
(j=23)

Kak ans ctenbl 1, j =23

CermeHThl BenuuunHa
63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
Bce cermeHThl |_p - 70 74 76 72 70 67 62 57
Bce cermeHThl C, -5 -5 -5 -5 -5 -5 -5 -5
(npunoxeHwne B)
CermeHT CcTeHbl C R' cTeHbl ¢ 294 | 32,6 | 33,8 {32,0 | 359 |38,4 |38,7 |388
ABEPbIO (j :1) ABEpPbIO*
[dpopmyna (3)]
10lgS/S, 23 23 23 23 23 23 23 23
L, 58,6 | 59,4 | 60,2 | 58,0 | 52,1 | 46,6 |41,3 | 36,2
[dpopmyna (2)]
D, 0 0 0 0 0 0 0 0
(npunoxeHwe
D**)
CermeHTbl CTEHBbI L, n D,

NOBEPXHOCTbLIO).

* dakTndeckas 3BYKOM30ONSAUMA MpuUBEAEHa C YY4eTOM HaTypHbIX YCNOBWW, B CUITy Yero OHa
orpaHudeHHa 3HadeHnem 40 ob.

** C y4yeTom nonpaeBku TenecHoro yrnaD,,

pasHon 3 pgb (B HanpaBneHun nepeg

Tabnunua G.6 — PacyeT ypoBHSA 3ByKOBOW MOLLHOCTU AN CErMEHTOB CTeHbI 4

CpenHereomeTpuyeckas YacToTa OKTaBHOM
nosnocsl, Ny
CermeHThl BenunuunHa
63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
Bce cermeHThl |_p - 70 74 76 72 70 67 62 57
Bce cermeHThl C, -5 -5 -5 -5 -5 -5 -5 -5
(npunoxeHne B)
CermMeHTbl CTeHbl L, Kak ansictenbl 2, j =1,2,3,4,5
(G=1,2,3,4,5)
CermeHTbl C D 0 4 11 13 10 8 8 5
oteepcTusimu ( j = 6)
101gS/S, 1 1 1 1 1 1 1 1
S, =(0,32x4) m?
L, 69 73 75 71 69 66 61 56
[dopmyna (4)]
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OkoHyaHue mabnuubi G.6

CpegHereomeTpumyeckas YacToTa OKTaBHOM
nosocobl, 'y
CermeHThl BenuyuHa
63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
D, 3 3 3 3 3 3 3 3
OTBEPCTUSA Ha
MIOCKOCTH,
(MpunoxeHune
D)

* C y4yeTom nonpaeku TenecHoro yrnmaD,, paBHon 3 gb (B HanpaBneHun nepen
NOBEPXHOCTLHO).

Tabnunua G.7 — PacyeT ypoBHSA 3ByKOBOW MOLLHOCTU AN CErMEHTOB KpbIln 5

CpenHereomeTpunyeckasi HactoTa OKTaBHOM nonocsl, My

Cermentel Bennmra 63 125 | 250 |500 | 1000 | 2000 | 4000 | 8000
Bce cermeHThl |_p . 70 74 76 72 70 67 62 57
Bce cermeHThbl C,, (NnpunoxeHne -5 -5 -5 -5 -5 -5 -5 -5

B)
CermeHTbl C R' kpbiwm n
OCTEKNeHnem ocTekneHnsa® 15,8 | 23,2 | 26,3 | 29,8 | 36,5 | 43,1 | 453 | 46,5
(=1,2,3,4,5) [cbopmyna (3)]
10IgS/Ss, 26 26 26 26 26 26 26 26
L, 75,2 71,8 | 70,7 | 63,2 | 545 |449 | 37,7 | 31,5
[dpopmyna (2)]
CermeHTbl 6€3 R' kpbilum
OCTEeKMNeHns [popmyna (3)]
(i=6,7,...15) 16 | 24 | 27 | 30 | 37 | 44 | 47 | 49
101gS/S, 26 26 26 26 26 26 26 26
D. 0 0 0 0 0 0 0 0
(npynoxeHwne D *)

* C y4eTOM nonpaeku TenecHoro yrna, pasHou 3 Ab (B HanpasneHun nepes NOBEPXHOCTLIO).

G.3 Pe3ynbTaTbl pacyeTa no ynpolweHHOn Mmoaenu

YpoBeHb 3BYKOBOW MOLLHOCTM MOBEPXHOCTM 34aHUS paccyYUTbIBAOT aHanornyHo G.2,

paccMaTpuBasi BCIO NMOBEPXHOCTb Kak OauH cermeHT. OOLWnin ypoBEHb 3BYKOBOW MOLLLHOCTU

KaX4on MOBEPXHOCTM MOXHO OnpeaenuTb Ha OCHOBE AaHHbiX Tabnuy G.3 — G.7 nytem

CYMMWUPOBaHNSA YPOBHEWN 3BYKOBOW MOLLHOCTM BCEX CErMeHTOB noBepxHocTu. B Tabnuue
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G.8 npenctaBneHbl pesynbTaTbl pacdeTa AN BCeX MNOBEPXHOCTENW,  BKIoYas
KOPPEKTUPOBaHHbIM MO A ypoBEHb 3BYKOBOW MOLLHOCTM.
Tabnnua G.8 — PesynbTaTbl pacdeTa KOPPEKTUPOBAHHbLIX NO A YpPOBHEW 3BYKOBOW

MOLLIHOCTM ANsi NOBEPXHOCTEN 3a4aHus

YpoBeHb 3BYKOBOW MOLLHOCTU B OKTaBHbIX nonocax L, ,
OnemMeHT ab, co cpegHereomeTpnyeckumMmn Yactotamu, 'y LW,A’
34aHnA D.BA
63 125 250 500 | 1000 | 2000 | 4000 | 8000
CrteHa 1 62,4 | 63,3 | 636 | 62,2 | 57,2 | 51,8 | 46,3 | 41,3 62,9
CteHa 2 70,8 | 71,0 | 70,2 | 66,4 | 62,2 | 58,3 | 53,2 | 48,2 68,3
CteHa 3 61,8 | 62,2 | 60,2 | 62,1 | 56,8 | 51,0 | 45,2 | 40,2 62,2
CrteHa 4 72,0 | 740 | 742 | 70,3 | 67,5 | 64,3 | 59,2 | 54,2 72,9
Kpbiwa 5 86,8 | 83,0 | 82,0 | 748 | 65,9 | 56,1 | 48,4 | 41,8 76,6

PesynbTupylowmin ypoBeHb 3ByKOBOIO AaBfieHUs] B KOHTPOJSIbHOW TOYKE onpeaenstoT
N0 CYMMapHOMY 3aTyxaHuilo [Afi NOBEPXHOCTM, KOTOpPOEe 3aBUCUT OT pPacCTOAHUS U
OTHOCMUTENBbHOIO MOMOXEHUSA KOHTPOSIbHOM TOYKW. Tak Kak B criydae ynpoLleHHOW Moaenm
BblpaXXeHne AN 3aTyxXxaHus He 3aBUCUT OT 4YacTOoTbl, TO HENOCpPeaCTBEHHbIM pacyeToM
MOXHO MOMy4MTb YPOBHU 3BYyKa A. B Tabnuue G.9 npuBeneHbl pesynbTaThl TakMx pacyeToB
c wucnonb3oBaHmem dopmyn (E.1) n (E.2) ana KOHTPOSbHbLIX TOYEK, PaCMNONOXEHHbIX
HanpoTMB LEeHTPOB CTeH 1 n 4.

B aaHHOM npumepe ypoBeHb 3BYKOBOW MOLLHOCTU CTEHbl 1 3HaUUTENBHO HUXE, YeM
ANSA KpbIWK Unn cteHbl 4. Takum o6pasom, OLeHKa YPOBHS 3BYKOBOIO AABMEHUSA OS1S 9TOM
CTEHbl Ha BOoMblIEM PacCTOSAHUN MOXeT OblTb Takke Marnoun, NOCKONbKY BKNag 3BYKOBOMO
N3ny4YyeHnss opyrmx NOBEPXHOCTEN 34aHNA HE MPUHUMAaETCH BO BHMMaHue. [1ns cTteHbl 4 370
He Tak.
Tabnuua G.9 — PesynbTaTbl pacyeTa YpOBHSA 3Byka A B KOHTPOSbHbIX TOYKax,

PacnonoXeHHbIX HaMPOTMB LIEHTPOB cTeH 1 1 4 (cM. pucyHok G.1)

PaccrosHune L, Ly
d, BenuuunHa [ANsi CTeHbl 1, ANS CTeHbl 4,
M OBA ABA
5 L, 62,9 72,9
Atot 26,3 28,3
[dbopmyna (E.2)]

OkoHyaHue mabnuubi G.9
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PacctosiHne Lp Lp
d, Benununha ONS CTeHbl 1, AN CTeHbl 4,
M OBA OBA
Lp 36,6 44.6
[dopmyna (E.1)]
25 L, 62,9 72,9
Aot 34,4 35,6
[dopmyna (E.2)]
L
P 28,5 37,3

[dbopwmyna (E.1)]
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MpunoxexHne A

(cnpaBo4HoOe)

CBeaeHMA 0 COOTBETCTBUN CCbINTOYHbIX MeXAYyHapoaAHbIX CTaHOapToB

HauMoHanbHbIM cTaHaapTam Poccuinckon ®egepauum (v 4eNCTBYOWUM B 3TOM

KayecTBe MeXrocyaapcTBeHHbIM cTaHA4apTaMm)

Tabnuua OA.1

O603Ha4YeHne CCbINOYHOro CteneHb O60o3Ha4yeHne 1 HauMeHoBaHue
MeXOyHapoaHOoro ctaHgapTa | COOTBETCTBUS COOTBETCTBYHLLENO HaLMOHANbHOIo
cTaHgapTa
EH NCO 140-3 IDT FTOCT P UCO 10140-1:2012 «AkyCcTu-
ka. JlabopaTopHble M3MepPeHUsr 3BYKOU30-
nsauum anemeHToB 3gaHun» Yactmn 1 — 5
EH NCO 140-5 - *
EH 20140-10 IDT FOCT P NCO 10140-1:2012 «AkycCTuKa.
JTabopaTopHble N3MEPEHUS 3BYKOM3OMSA-
LMW 3NIEMEHTOB 3aaHun» Yactm 1 — 5
EH UCO 7235 MOD FOCT 28100-2007 «AkycTtuka. NamepeHus

nabopaTtopHble Aans 3arnyLaroLwmx
YCTPOWCTB, YCTaHaBNMBaeMbIX B BO34YXO-
BoOax, W BO3gyxopacrnpeaenutenbHOro
obopyaoBaHusi. BHocuMble noTepu, noTo-
KOBbI LUYM W NageHue MONiHOro nasrne-
HUS»

* COOTBETCTBYIOLWMNN HALMOHANbHbIN CTaHA4apT OoTcyTCcTBYeT. [1Oo ero yTBepXxaeHusa pe-
KOMEHAYeTCsl UCNonb30oBaTb NEepeBOn Ha PYCCKUA A3blIK OAHHOMO MEXAyHapOAHOro CTaH-
papTa. lNepeBog OaHHOro MeXxayHapogHoro ctaHgapTa Haxoautcs B degeparibHOM MH-
dopmaLMOHHOM POHAE TEXHNUYECKMX PETNAMEHTOB N CTaHAAPTOB.

MpumeyaHune — B Hactosawen Tabnvue MCnonb3oBaHbl Crieaylolmne ycrioBHble 0603Ha-
YEHUS CTENEHN COOTBETCTBMA CTaH4APTOB:

- IDT — ngeHTuYHble cTaH4apThbl;

- MOD — moamduumpoBaHHble cTaHaapThl.
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