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Mpepvcnosue
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HAUMWOHANbHbBIMN CTAHOAPT POCCUWNCKOW OELEPALUN
AKycTunka 3paHunii
METOAbl PACUETA AKYCTUYECKNX XAPAKTEPUCTWUK 30AHUI MO
XAPAKTEPNCTUKAM NX 9TEMEHTOB
YacTb 4
3ByKonepegaya U3 NOMeLLEHNS HapyXy

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

JaTta BBefieHUA -

1 O6nacTb NnpMMeHeHUsA

HacToswuii cTtaHpapT ycTaHaB/iMBaeT MeTOAbl pacyeTa YypPOBHS 3BYKOBOW MOLLHOCTM
wyma, co3faBaeMoro MCTOYHWKAMU, PACNONOXKEHHLIMW BHYTPU 34aHUS, U W3/Ty4yaemoro
HapyXy ero orpaxjatlWwnmMmn KOHCTPYyKLMAMKU. PacueT NpouW3BOASAT HA OCHOBE pe3y/bTaToB
M3MepeHunit ypoBHS 3BYKOBOTO AaB/ieHUA BHYTPU 3[4aHUS U faHHbIX, XapaKTepusywuux 3sy-
Konepegayy COOTBETCTBYHLWMNX 3/1EMEHTOB W OTBEPCTUIA B orpaxgarwlmnx KOHCTPYKLUAX.
PaccuMTaHHble YPOBHM 3BYKOBO MOLWHOCTM BMeCTe C WYMOM APYrUX MCTOYHWKOB, pacno-
NIOXEHHbIX Ha Orpaxfallnx KOHCTPYKLUAX UM Nepej HUMW, UCMNONb3YWT AN pacuyeTa
YPOBHSA 3BYKOBOTO faB/leHUs Ha 3ajaHHOM pacCTOSHUM OT 3[aHWsi Kak aKycTuyeckoii xa-
paKkTepUCTUKN 3aaHuUSA.

HacToawuii ctaHaapT He pacnpocTpaHseTcsa Ha MeToAbl pacueTa YpPOBHS 3BYKOBOTO
[aB/ieHNs BHYTPEHHUX MCTOYHMKOB LIymMa BHYTPU 34aHWS U He paccMaTpuBaeT pacnpo-
CTpaHeHWe Wyma CHapyXu 34aHus.

MpumMmevyaHune - Ynpol, eHHass MOAesb MPOrHO3MPOB aHUsl YPOBHEN 3BYKOB OT0 AaBeHNS
BHELLUHEro WyMa paccMoTpeHa B npuaoxeHumn E.

HacToswwnii cTaHaapT ycTaHaBiMBaeT OCHOBHbIE MPUHLUWMbI MOCTPOEHUS PacyeTHbIX
cxeMm, onpegensetr 061acTb UX NPUMEHEHWS M OrpaHUYeHWUs, ycTaHaBAWBaeT MepeyeHb
COOTBETCTBYWLWNUX BeNNUMH. CTaHAapT nNpefHa3HauyeH AN 3KCNepTOB B 06/1aCTU aKyCTUKK
M CNYXWT OCHOBOIW [Ans pa3paboTkMn [JOKYMEHTOB UM TNpOrpamMMHbIX CpPeacTs  ANns

cneyunanncTtoB B CTPOUTENLCTBE C YYEeTOM pervnoHanbHbiX TpeboBaHUI.

N3paHune odhunymanbHoe 1
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2 HopmMaTuBHBbIE CCbIJIKU

B HacToAwem cTaHAgapTe WCNO/Mb30BaHbl HOPMAaTUBHbIE CCbIIKM Ha cregylwne
cTaHAapTbl. HegaTupoBaHHY CCblIKy OTHOCAT K nocnefHel pefakuun CCbIZIOYHOTO CTaH-
napTa, BKAOYas ero U3MeHeHus.

EH MCO 140-3# AkycTuka. N3mepeHue 3BYKOM3O0NSAUUW 3[JaHUA U CTPOUTENIbHBIX
anemeHTOB. YacTb 3. JlabopaTopHble M3MepeHuNs 3BYyKOM3O0AALMM BO3AYLWHOrO wWyma 3ne-
MeHTamu 3gaHunii (EN 1SO 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 WCO 140-5 AkycTuka. W3mepeHune 3BYKOU3ONAUMW 3[4aHWA W CTPOUTENbHbIX
3nemMeHTOB. YacTb 5. MiI3mepeHuss B HaTypHbIX YCNOBUAX 3Bykousonsiuum dacafoB u ane-
MeHTOB hacapgoB (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 20140-1 O* AkycTuka. N3mepeHne 3BYKOU3ONALUN 3JaHUA W CTPOUTENbHbLIX 3ne-
MeHTOB. YacTb 10. /labopaTOpHble U3MepeHUs 3BYKOW3ONALWU BO3AYWHOrO WymMa ManbiX
cTpoutenbHbix m3genuii (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 MCO 7235 AkycTuka. MeToabl M3MepeHuWid Ans KaHanbHbIX raywuTeneli. BHocu-
Mble NoTepu, NOTOKOBbLIA WYM U cymMmapHble noTepu gasnexHus (EN ISO 7235, Acoustics-
Laboratory measurement procedures for ducted silencers and air-terminal units - Insertion

loss, flow noise and total pressure loss)

3 TepmMuHBbI U onpegeneHns

B HacTosweM cTaHgapTe NMPUMEHEeHbl crefyluiue TEPMUHbI C COOTBETCTBYOWMNMU

onpefeneHnsimu.

*) EBponeiickne ctaHgapTel EH MCO 140-3, EH 20140-10 3aMeHeHbl Ha ceputo ctaHgaptos EH MCO 10140
(yacTtu 1-5), ngeHTnuusle MCO 10140 (4acTtm 1-5). Ecnu Tpe6oBaHWS OTMEHEHHbIX CCbIZIOYHbIX CTaHAApPTOB
3KBMBANEHTHbI TPe60OBaHNAM HOBbIX CTAHAAPTOB, TO NOCNe[HNe yKa3aHbl gasiee B CHOCKax.
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3.1 BesiMuuHbI, XapakTepusytoume akyctuyeckmue cBocTBa 3g4aHui

3.1.1 ypoBeHb 3BYKOBOI MowHocTn (sound power level) |,, , 46 YpoBeHb 3BY-
KOBOW MOLWHOCTN 3aMeHSAWEero TO4Ye4YHOro UCTOYHNKA WyMa.

3.1.2 nomnpaBka XapaKTepucTukum HanpasseHHocTu (directivity correction) Df,

AB: OTKNOHEeHWe ypOBHA 3BYKOBOTrO [aBJ/IEHWS TOYEYHOrO WCTOYHMKA LlWymMa B 3afaHHOM
HanpaB/eHNU OT YpPOBHS 3BYKOBOTO fAaB/ieHWS HeHanpaB/IEHHOTO TOYEYHOro WUCTOYHUKA C

TEM €& YyPOBHEM 3BYKOBO MOLWHOCTHU.

3.2 AKYyCTMYeCKMe XxapaKTepUCTUKN 3/IEMEHTOB

3.2.1 3Bykousonsauus (sound reduction index) R. gB: 3Bykousonauusa anemeHTa
npu npsiMoil 3Bykonepepaye, onpepgensemas B cooTBeTcTBuM ¢ EH WCO 140-3’° wnm
EH NCO 140-5.

3.2.2 npuBegeHHasa pa3HoOCTb ypoBHeli anemeHTa (element normalized level

difference) , A6: TMpuBepeHHas pa3HOCTb YPOBHEN Manoro TEXHWYECKOro 3/IeMeHTa,
onpegensemas B cooTBeTcTBun ¢ EH 20140-10*.

3.2.3 BHOCuMble noTepun anemeHTa (insertion loss of an element) D ,456 CHuxe-
HUEe YpOBHS 3BYKOBOW MOLWHOCTU B 3aJaHHOW KOHTPO/IbHON TOYKe 3a 3/1eMeHTOM, 06ycnoB-
NleHHOe MnoMeljeHneM [aHHOro 3/1eMeHTa B BO3[4YyXOBOJ C XECTKMMW CTeHKaMu B MecTe,
onpefeneHHom B cooTeeTcTBuu ¢ EH NCO 7235.

MpumeuvaHune - B cnyyae 3/71eMEHTOB, A48 KOTOPbIX MeTOAbl HacToslWero craHjaprta

HEeNpUMeHUMbI, cnefyeT UCNoJsib30BaTb 3KBMBaJIEHTHbIE METOAbI.

3.2.4 [pyrne xapakTepucTUKN 3/1IEMEHTOB

[ONONHNTENbHBIMM JaHHBLIMKU MPWU pacyeTax ABASATCA:
- dhopma orpaxgatwlnx KOHCTPYKLUA 3[aHuN;

- NAowWaAun 31eMeHTOB.

3.3 Apyrne TeEpMUHbI U BETNYUHBI

3.3.1 ypoBeHb 3BYKOBOTO flaBneHus (sound pressure leveD Lp, b YpoBeHb 3BY-

KOBOrO AaB/leHNs B 3a[aHHON KOHTPOJ/IbHOI TOYKE BHe 3[4aHus, CO3[aBaemMoro UCTOYHUKOM
WyMa, OTHOCALWMMCS K 34aHWNI0 /MM HaXoAAWMMCS BHYTPU Hero, o6bl4HO onpefensieMblii

no pesynbrtatam MSMGDEHMVI B COOTBETCTBUKU C TpeﬁOBaHI/IHMI/I pernoHanbHblIX HOpMaTUB-

*Cnepyet npumeHaTe EH MCO 10140-2.
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HbIX AOKYMEHTOB (ycTaHaBAMBAaKLWUX TOYKW M3MEPEHWIA, BpeMs HabAwAeHWs U yCcnoBus
n3MepeHunit).

MpnmeyaHne - YpoBeHb 3BYKOBOTO faBJ/ieHNS OObIYHO KOPPEKTMPYIOT MO YacTOTHOW
XapakTepucTtuke 4.

3.3.2 cymmapHoOe 3aTyxaHue, o6yc/ioB/IeHHOEe YC/IOBUSAMMW pacnpocTpaHeHus

wyma (total attenuation due to propagation) Am, gb: Pa3HOCTb MeXAy YPOBHEM WU3YyYeH-

HOW 3BYKOBOI MOLLHOCTW W YPOBHEM 3BYKOBOIO AaBfieHUs Ha paccTosHuu d OoT orpaxpgat-
WX KOHCTPYKUWi 3JaHns, obycnoB/iieHHas [JelicTBMEM BCexX fIB/IEHWI npu pacnpocTpaHe-
HUN 3ByKa, Hanpumep reoMeTpuyeckoi pacxofUMOCTbI0O 3BYKOBOW BOJIHbI, MOT/OLWEHNEM
3Byka B BO34yxe, ad) hekTamMu aKpaHMpoBaHUA U APYTMUMU NPUYNHAMMK.

3.3.3 koadppuumeHT gnddysnn (diffusivity term) Cd, gb: Pa3HoCTb mMexay ypoB-
HeM 3BYKOBOrO fAaB/ieHWs Ha paccToAHUM OT 1 A0 2 M OT BHYTpPeHHeli NOBEepPXHOCTU COOT-
BETCTBYHOLWEro 3/1eMeHTa 3jaHNsa 1 YPOBHEM WHTEHCUBHOCTU MEPMNEHANKYIAPHO najatole-
ro Ha 3TOT 3/IeMEeHT WwymMma.

MpumeuvaHune - B ycnosusax guddysHoOro nons u oTpaxawwux CTeH KoadduumnmeHT
andppysum Cj = - 6 ab. B gpyrux cutyaumsax koahuumneHt auddy3nm MoxeT nsmeHaTbca ot 0 go
MUHYyC 6 ab.

3.3.4 ypoBeHb 3BYKOBOTO faB/ieHMsA BHYTpeHHero wyma (inside sound pressure

level) LftH, ab: YpoBeHb 3BYKOBOrO faB/ieHUSA BHYTpPW 3[4aHWA Ha pacCToAHMM OT 140 2 ™

OT paccmaTpuBaemoro 3/ieMeHTa WAu CerMeHTa orpaxjatleil KOHCTPYKLUN 3gaHns.
MpumevyaHnne - B cnyyae AnddPy3HOro nons OH COOTBETCTBYET CpPefHEMY YPOBHIO
3BYKOBOTO fAaBsieHnsi B auysHom none.
3.3.5 3aMeHAWNR ToYeUYHbIi NCTOYHMK (substitute point source): TouyeuHblil uc-
TOYHMK, N3MyyaloWwnii Takoi Xe WyM, Kak U CerMeHT orpaxjatoleil KOHCTPYKLUN 34aHNs.
MpumeyvaHune - CermMeHT MOXeT COCTOATb M3 OAHOTO WAN HECKOSbKUX 3/IEMEHTOB 3fa-

HNA NN OAHOrNo NN HECKOTbKUX OTBepCTVII‘/'I.

4 Mopenwn pacuyeTa
4.1 O6uwme NONOXEHUSA
CyMMapHbIlii ypoBeHb 3BYKOBOrO fAaB/ieHUSS B KOHTPOJIbHOW TOYKe, BbIOPaHHOW Ha

3afaHHOM paccTOsiHUWM OT 34aHus, onpejenseTcs cAefywlWuMn cnaraembimMu:

B Poccuiickoii ®eaepaynm KOPPeKTUPOBAHHbIN MO YaCTOTHON XapakTepucTuke A ypoBeHb 3BYKOBOTO AaBre-
HMSA Ha3blBAT YPOBHEM 3BYKA WAM ypOBHEM 3Byka A. [lanee Be3fie UCNO/Mb3yeTCs NOCAEAHN TEPMUH.

4
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- WYMOM, W3/lyyYaeMbiM 3/ieMeHTamMu orpaxjawlinx KOHCTPYKUWUIA 3A4aHus u3-3a
Ha/IMUnNsi BHYTPEHHUX UCTOUYHUKOB LIYMA;

- WYMOM, WU3/y4YaemMblM OTAENbHbIMW MCTOYHUKAMU, PACMOSIOXEHHLIMU HA MOBEPX-
HOCTWU WU CHapyXu 3aaHus;

- BHELWHUM WymMoM K adpdpekTamn ero nosiBieHus (yaaneHHble UCTOYHWKK, NOr/o-
WweHne BO3A4YXOM, B3aMMOAelCcTBME 3BYyKA C MOBEPXHOCTb 3eMun, ahekTbl aKpaHMpoBa-
HUS, OTPAXeHUs U apyrue).

Wym, n3nyyaeMblii orpaxgalolimMm KOHCTPYKLMSAMU 34aHNs, MOXeT 6biTb NpeacTaBs-
NeH W3NyYeHUemM OfHOT0 WUAN HEeCKONbKUX 3aMEeHSUMX TOYEUHbIX MCTOUYHMKOB. Kaxniblii
TOYEUHbI/Ai MCTOUYHWK IKBUBANEHTEH CErMeHTy orpaxgatwlelii KOHCTPYKUUM 3AaHua unm
rpynne oTAeNbHbIX UCTOYHMKOB LIyMa. KOMMYEcTBO TOYEUYHbIX MCTOYHUKOB, HEOBXOAMMbBIX
ANs ajeKBaTHOTo NpeAcTaBfeHUs W3NyYeHWUs 3[4aHusl, 3aBUCUT OT PaCCTOAHUSA KOHTPOSb-
HbIX TOUYEK OT 34aHUA U OT YC/IOBUI pacnpocTpaHeHus 3Byka. Kak npaBuio, orpaxgatouyto
KOHCTPYKLUI0O MpeacTaBnsitoT XOTs 6bl OAHUM TOYEUYHbIM WCTOYHWKOM ANA KaxAolh M3 cTo-
POH 3[aHUs, T. €. CTEH U KpbIWK, HO 4YacTo TpebyeTcs HECKO/IbKO TOYEUHbIX WCTOYHWUKOB
ONs Kax[aoli n3 NoBepXHOCTEN 3TUX CTOPOH.

YpoBeHb 3BYKOBOro faBfieHWs B KOHTPONbHOI Touke BHe 34aHus onpepensietcs

BKM1aAOM KaXAOro 3aMeHsWero TO4e4YHOro MCTOYHMKA B COOTBETCTBUM C (POPMYNOIA
h + A -4 * (1
roe Lp - ypOBeHb 3BYKOBOTO AaB/i€HUA W3NYyUYEHUA 3aMEeHAI0Wero TO4e4YHOro UCTOUYHMKA

B KOHTPO/IbHOI TOYKe BHe 3aaHus, ab;

- YpPOBEHDb 3ByKOBOI7I MOLLHOCTM 3aMEeHALWEero TO4e4HOro NCToYHUKa, aob;

De - nonpaBka XapaKTepuUCTUKM HanpaBNeHHOCTW 3aMeHsoULero To4eyHoro McTou-
HYKa B HanpaB/IEHWW KOHTPOJSIbHOW TOYKM,AB;

- CymmMmapHoe 3atyXxaHue uwymMa 3aMeHArnWero To4e4HOoro MCTOYHUKa

MPOCTPaHEHUN A0 KOHTPO/IbHOW TOYKM, AB.

PacueTHass mofesnb, paccMmaTpuBaemMas B HAcTOSIWEM cTaHAapTe, MpUMeHseTca Ans
pacyeTa ypoOBHS 3BYKOBO MOLLHOCTM 3aMeHSOLLero TO4eYHOro UCTOYHUKA A1 CTPOUTENb-
HbIX 9/1EMEHTOB M OTBEPCTUIl B Oorpaxaarolnx KOHCTPYKLUAX HA OCHOBE

- YPOBHS 3BYKOBOIO AaB/ieHUSI BHYTPEHHEr0 WyMa;

- XapaKTepucTWK 3/IEMEHTOB, 06pasylownx orpaxaatnwmne KOHCTPYKLUN 34aHNS.

Mogenb Takxe MNo3BOMAsSeT oOonpefennTb O0XUAAaeMyl TNONpaBKy XapakTepucTuku

HanpaB/IeHHOCTN ANdA pa3/INYHbIX TUNOB 3/1EMEHTOB. YPOBEHb 3BYKOBOrO AaBNeHUA BHYT-
5

npw
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peHHero lwymMa, Kak NpaBuno, XapaKTepusylT 3KBWBa/eHTHbIM YPOBHEM 3Byka Ha 3ajaH-
HOM WHTepBajsie BPEMEHW COr/laCHO COOTBETCTBYKLWMUM TpeboBaHWsM. OfHAKO MOTyT npwu-
MeHSITbCA ApYyrue TUNbl YypoBHEN, HANpPUMep MakCUManbHbli YPOBEHb 3BYKOBOTO faBneHUs.
PacyeT ypoBHA 3BYKOBOrO faBfiIeHUS BHYTPEHHero lyma, a Takxe onpefeneHue Bknaja
OTAEeNbHbIX MCTOYHWKOB LWIYMa He paccMaTpuBaloT B HAcToAlWweM cTaHpapTe.

CymmMapHoe 3aTyxaHue, 06YyCNOB/IEHHOE YCNOBUAMW pacnpocTpaHeHus wyma, Ax,,

Heo6xoanmMoe AN MPOrHO3WPOBAHUSA YPOBHS 3BYKOBOTrO AaB/fIeHWS B KOHTPONbHON TOuYKe,
MOXHO OLEHUTb MeToAaMu pacyeTa pacnpocTpaHeHUs 3ByKa TOYEUYHOro WCTOYHMKA Ha
MeCTHOCTU. ITU pacueTbl He paccMaTpUBAOTCA B HACTOAUWEM cTaHgapTe.

MpumevyaHne - OAWH U3 TakMX MeTOAOB ONpefesieHus 3aTyxaHusi npusegeH B [6], rae
cymMMapHoe 3aTyxaHue o0603HayeHo A. CymMmMapHoe 3aTyxaHue o6pasyeTcsi M3 craraembix, 00y-
C/IOBNIEHHBIX Pas/IMYHbIMU 3hheKTaMn pacnpocTpaHeHus 3ByKa, TakMMU Kak reomeTpaeckas pac-
XO4MMOCTb 3BYKOBOI BOJIHbI, MOrMOLWEHMe 3ByKa BO34YXOM, B3auMOAENCTBMe 3Byka C MOBEPXHO-
CTblo 3eM/In, ahheKTamMy IKPAHUPOBAHUS, OTPAXEHUS U 4PYTUMU.

ONa NpocTbiX YyCNOBUA pacnpocTpaHeHus o6wWuii NoAX04 ANS OUEHKM YPOBHS 3BYKO-

BOr0O AaB/leHNsi NpefCcTaB/leH B NpuaoxeHum E.
4.2 OnpepeneHue 3aMeHSIOWMNX TOYEUYHbIX MCTOYHUKOB WyMa

DNeMeHThl 3faHnA, galwune Bknag B 3ByKOBOe W3Jly4YeHUe,AeNnsATcA Ha ABe Tpynnbl:

- NAOCKMe usnyvyatenu, T. €. CTPYKTYpPHble 3/IeMEHTbl Orpaxpgatlnx KOHCTPYKLMWIA
3[4aHUsA, HaNpUMep CTeHbl, Kpbilla, OKHa, ABEPU, B TOM 4YMC/le Masjible TEXHUYEeCKue 3fieMeH-
Tbl 3faHUA nnowanbo MeHee 1 M2 (Hanpumep, pelweTkn U OTBEPCTUS);

- WKNpoKNe oTBepcTMA nnowanbio oT 1 M2 n 6onee, Hanpumep, 60NblUMEe BEHTUNSA-
LWOHHblE OTBEPCTUS, OTKPbITbiE ABEPU U OKHA.

Ons pacyeTa pacnpocTpaHeHus LWyMa BHe 34aHUA KaxXAblii 3/71eMeHT MOXeT O6biTb
npeAcTaB/lieH 3aMeHSWNM TOYEYHbIM WCTOYHUKOM wWyma. OfHako 3pJaHue MOXeT O6biTb
pa3geneHo Ha 60/ee KpPynHble CErMeHTbl, KaXAblii U3 KOTOPbIX MOXHO NpeacTaBuUTb 3ame-
HAKLWMWM TOYEYHbIM UCTOYHUKOM. lpy cermeHTauunM NPUMEHSATCS cneaylolme npasuna:

- yCN0BMS pacnpocTpaHeHue lWyma A0 6AMXKaiWwnx KOHTPONbHbIX TOYEK, OANHAKOBbI
ANS BCeX 3/IEMEHTOB CEermeHTa;

- pacctosHue Ao 6nuxalilwen KOHTPONbHON TOYKM AO/KHO B ABa pas3a npesBblwaTh
Han6onblWnii pasMep CerMeHTa;

- Yy BCEX 3/IeMEHTOB CermMeHTa YpOBEHb 3BYKOBOIO [AaB/IeHWA BHYTPEHHEro wyma

0fMHAKOB;
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- nonpaBka XapaKTepUCTWKW HanpaB/IEHHOCTW OfWHAKOBA A/ BCEX 3/1eMEeHTOB cer-
MeHTa.

Ecnu oaHo wan 6onee K3 yKasaHHbIX YC/IOBUIA He BbIMOSIHAETCA, TO creayeT Bbl-
6paTb Apyrve, Hanpumep, MeHbllMe MO pasMepy CEerMeHTbl, A/ KOTOPbIX YCNOBUS CO6G/IIO-
[eHbl.

Ecnu B pacyeTHOW Mofenu He ykaszaHO MO-UHOMY, TO TOUYEUYHbIi WCTOYHUK, 3aMEHS -
IOWMii BEpTUKANbHbLIA CErMeHT, cnefyeT NpeAcTaB/sAiTb PAcMoO/IOXEHHbIM B TOYUKE CErMeHTa,
Haxofasueica Ha NOJSIOBMHE €ero WHUPWHbLI 1 2/3 ero BbICOTbl. [ BCEX APYTUX CErMEHTOB
no3nuns 3aMEHSIOWEr0 WCTOYHMKA COBMNAafaeT C MOJIOKEHWEM LEHTpa TSAXECTU uUrypsl

cermMeHTa.

43 OnpepeneHne YpoOBHSA 3BYKOBOIW MOLLHOCTM 3aMEHSHOUWEr0 TOYEYHOro

NCTOYHUKa

Ona Kaxporo cerMeHtTa ypoBeHb 3BYKOBOIW MOLWHOCTM 3aMeHSAWEero TOYe4YHOoro wuc-
TOYHMKA ONpeaensoT No cNeAyrLUnUM NCXOAHbIM AaHHbIM:

- YPOBHI 3BYKOBOTO AaB/ieHUs BHYTpeHHero wyma LpM,

- 3ByKon3zonaunm 9, 60NbLWOro afiemMeHTa r orpaxgatuwein KOHCTPYKUUN 3aaHns;

- NMpUBEAEHHOI pa3HOCTM ypoBHeln anemeHTa DKtl gna mManbix TeEXHWYECKUX 3ne-
MEHTOB i;

- BHOCMMbIM noTepsam D 3arnywarwuiero wym afeMeHTa Ana oTBepcTuii i

- naowaan s, 3sieMeHTa 34aHusa UM OTBEpPCTUSA .

Ons cermMeHTa orpaxgamouwmnx KOHCTPYKUMIA 34aHUA ypoOBEeHb 3BYKOBOW MOLHOCTM

3aMeHdouwero TO4e4yHoOoro NMCToOYHUKa paccymnTbiBarT No (i)opmyne

Z,=1.,+C,-4'+1018] , (2)

raoe LfM - ypoBeHb 3BYKOBOrO JaBNeHWS Ha paccTosHMM OT 1 0 2 M OT BHYTPEHHel cTo-

poHblI cenuneHTa, Ab;

Cj - koadhcpmumeHT agndcy3nm 3ByKOBOro MNOAA BHYTPU NOMeweHUss BOGAM3N CErMeH-
Ta, aob;

R' - dpakTnueckas 3BykKounsonauusa cermenta, ab;

S - naowapjb cermMeHTa, mM2;

SO - onopHoe 3HauyeHue naowagun, » =1 m2.
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PaKkTMUYeCcKy 3BYKOU3ONALUI CerMeHTa pacCyuUTbiBalOT Ha OCHOBE faHHbLIX A4 06-

pasyllWmnx cerMeHT 3/IEMEHTOB» No chopmyne
R'=-101g 2§10 '*mo 51 ®)

roe R' - dhakTnyeckas 3Bykousonauusa anemeHTa r, Ab;

S, - naowapnb anemeHTa i, M2;

DKtJ - npuBefeHHas pa3HOCTb YPOBHEl 3/ieMeHTa A/19 Masioro TEXHUYECKOro 3ne-
MeHTa i, A4b;

- CTaHfapTHada 3KBMBaJ/ieHTHaa niowanb 3BYKONOrNowWeHns; = 10 m2;

T - YUC/I0 KPYMHbIX 3/IEMEHTOB CErMeHTa;

M - 4YUC/O MafblX TEXHUYECKUX 31EMEHTOB CErMeHTa.

CBegeHus o6 ypoBHe 3BYKOBOIO AaB/ieHUst BHYTPEHHEro wyma u KoadduumeHTte
Andy3nm 3BYKOBOFO Mofs B 3aBUCUMOCTM OT TuUNa OrpaxgaemMoro npocTpaHcTBa W
CBOWCTB 9/1eMEHTOB OTpax4alolWmnx KOHCTPYKLUIA 3aaHUa NpuBeAeHbl B MPUIOXeHUU B.

MpumeuvaHune 1- [Ana Henornowawwmyx Wym 3/1IeMEHTOB B c/lyyae upeanbHoro gud-

oy3Horo 3BykoBoro nons Cd =- 6pab. Ana npon3BOACTBEHHbIX NOMELWEHNT N CErMEHTOB 6e3 3BYy-
Konorsiouatoulen 06MLOBKM C BHYTPEHHEN cTopoHbl Cd = - 5 gb.

MpumeyaHune 2- B paaHHOIN pacyeTHOM MOAENN HE yUMTbiBAeTCS BKAag CTPYKTYPHOro
lwyma B 3BYKOBOE U3/slydyeHue. ITOT BKag rpybo MOXHO yyecTb KOppekuuei 3sykomsonsaumm. Heko-
TOpble yKa3aHusa Ans 3Toro npueefeHbl B npunoxexHun C.

YKazaHua no NPpMMEHEeHMUI0 AaHHbIX 0 3BYKOU30AAUUU NpuBefeHbl B npunoxeHun C.

[Ona oTBepcTuii cermMeHTa YypOBeHb 3BYKOBOW MOLWHOCTW 3aMEHSHLWero TOYeyHOoro

MCTOYHMKA paccuyuTbiBaloT no chopmyne

4

roe St - naowagb oTBEPCTUA i, M2;
S - cymmapHas nnouwagb OTBEPCTUI B CENUEHTe, M2;
Ll - BHOCMMbIE NOTepu 3araywaruiero afiemMeHTa orsepcTtus, Ab;
0 - 4YNCNO OTBEPCTUI B CErMEHTE.

PacuyeT ypoBHA 3ByKOBOI7I MOWHOCTN Npon3BoaAaAT B nojiocax 4acTtoT (TpeTbOKTaBHbIX

nnn OKTaBHbIX) Ha OCHOBE aKyCTU4YECKUX XapaKTepUCTUK 3/1eMEHTOB. Ana oKTaBHbIX MoOJioC
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pacyeT BbIMOJIHAKT B Anana3oHe oT 125 o 2000 Iy v gNnA TpeTbOKTaBHbLIX nosaoc - ot 100
Ao 3150 Tu.

MpumeyaHune 3 - [aHHble pacyeTbl MOTyT ObiTb BbIMOSIHEHbI A1 4YACTOT BHE yKa3aH-
HbIX AMana3oHOB MPU HaMXWKU COOTBETCTBYKOLWMX AaHHbIX 06 3nemeHTax. OfHaKko B HacTosuee
BpeMS OTCYTCTBYIOT CBEJEHUSA O TOYHOCTM pacyeToB /1S PaCLUMPEHHOro, 0COH6EHHO B HM3KOYACTOT-
Hylo 061acTb, uanasoHa 4acTorT.

MpumeuvaHune 4- C uenblo NonyvyeHns rpybbix OLEHOK 4OCTATOYHO MPUMEHUTb Bbille-
npvBefeHHble hOpMy/ibl HenocpeAcTBEHHO K YPOBHAM 3Byka A M OUEHKam O4HWM YMUC/IOM Xapak-
TEPUCTUK 3/IEMEHTOB 3[aHua B cooTBeTcTBUM C [10]. YKazaHusA No NMPUMEHEHUIO NpuBefeHbl B Npu-

noxeHun F

44 OnpepesieHWe NonpaBKM XapaKTepPUCTUKU HanpaB/IEHHOCTU 3aMeHsitolUero

TOYEYHOro NCTOoOYHUKa

MonpaBka XapaKTEpPUCTUKW HanpaBieHHOCTW [l Bk/w4YaeT B cebd xapaKTepucTuky

HanpaB/eHHOCTN 3aMeHSALWero ToO4Ye4yHOro UcToyHuka £); . OHa TakkXe MOXEeT yuyuTbiBaTb
BANAHUE 6AU30CTM XECTKUX NOBEPXHOCTel (OoTpaXeHue M 3KpaHUpoBaHWE) C NOMOLWbI Mo-
npaskn TenecHoro yrna£o.

ONna 3afaHHOrO HanpaBneHWss NONPaBKy XapaKTepUCTUKU HanpasB/iEHHOCTU onpege-

NS0T no dopmyne:
D.-D,+Da-D,+ 101g" (5)

rae M - TenecHbI yron, B KOTOPbIA NPOUCXOAUT U3NyyeHue, cp.

Heo6xoanMoCTb yuyeTa TefleCHOro yrna B NonpaBKe XapakTepucTUKW HanpaB/eHHO-
CTW 3aBWCUT OT WCNONb3yeMOll MOAenn pacnpocTpaHeHus 3Byka. Ecnm oTpaxeHnusa oT no-
BEPXHOCTU 3eM/N W APYTMX MOBEPXHOCTEN Yy4YTeHbl C NOMOLWbK MHWMbIX WCTOYHWKOB, TO
nonpaska TenecHoro yrna DO =0 agb. Ho ecnu oTpaxawWwnUMy MNOBEPXHOCTAMU ABMAAOTCA
orpaxgarmume KOHCTPYKUUN 3[aHUA, TO pPeKOMeHAyeTCHA yyuTbiBaTb WX BAWAHWE C NOMO-
weto Dq.

CBefleHns O nonpaBke XapaKTepUCTUKM HanpasB/E€HHOCTW MNpPWBEAEHbl B MpuUIOXe-

Hun D.
45 OrpaHnyeHuns

HecMOTps Ha TO, YTO KPYMHble OAHOPOAHbIE 3MIEMEHTHI 34aHNUs, HANpPUMep Hecylias
cTeHa B LE€/0OM, MOTYT MMeTb npeo6rajawuiee B HEKOTOPbLIX HaMpaB/ieHUsAX U3fydeHue,

Takne apdekTbl pacyeTHOW MOAENbl He yyuTbiBalTCA.
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Bknag CTPYKTYpHOro wyma oT o60pyaoBaHus 3[aHWsA He PacCMOTPEH B pacueTHOol

MOAEenn, XOTS BO3MOXHbIA NOAXOA K ero yyeTy ykasaH B npunoxenHun C.
5 TouyHOCTb pacuyeToB

TOYyHOCTbL pacuyeTa B COOTBETCTBUU C MOJESbl 3aBUCUT OT MHOTUX (DakTOpPOB: TOUY-
HOCTU WCXOAHbIX AaHHbIX, COOTBETCTBUS MOLENWN HATYPHbIM YC/IOBUSM, TUMa 3/IEMEHTOB U
X COeaWHEeHWi i, TeoMeTpPUUYEeCcKOn KoH(Urypauum u kayecTBa W3roToBsieHUs. [M03TOMYy He
npeacTaBssieTcss BO3MOXHbIM YyCTAaHOBUTb TOYHOCTb pacyeToB ANs BCEX YC/OBUI M npume-
HeHuii. [laHHble MO TOYHOCTW PacYeTOB AO/IKHbI HaKanAMBaTbCSA C LENbl NOCAeAYLero
CpaBHEHUs pe3ynbTaTOB MOAENbHbLIX PACYETOB C pe3y/ibTaTaMu HaTYpPHbIX U3MEpPEHWUNA.

Mpun nNporHo3MpoBaHUM Lenecoo6pa3HO BapbUpOBaTb WUCXOAHble fAaHHble, ecnu
MMEeKTCA COMHEHUA OTHOCUTENIbHO WX AOCTOBEPHOCTU, OCOGEHHO B CJ/IOXHbLIX CUTyauusix C
HETUNUUYHLIMU 3/1eMeHTamMu. Mpu HagnexawemM BbIMOSIHEHWWU YyKa3aHHble Mepbl oGecneuu-

BAlOT OXMWAaemMyl TOYHOCTb pe3ynbTaToB.

10
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MpunoxeHune A
(o6sa3aTennbHOE)
MepeyeHb 06O3HAYEHUN
Ta6nuua A.l- lNepeyeHb 0603HAYEHUNA

EaviHnybl ns-
MepeHusa

O603HaueHune dnsnyeckass BesiMYnNHa

CtaHfapTHasa 3KBUBaNeHTHasd naowajb 3BYKOMNO-
rnoweHunna, pasHasa 10 m2
A CymmMapHOoe 3aTyxaHue wyma TOYEYHOro WCTOY- 15
' HUKa Npu pacnpocTpaHeHun 3ByKa Ha MECTHOCTHU
OueHKa cymMMapHOro 3atyxaHus B COOTBETCTBUM C
A ynpoweHHOW MoOAeNnbl pacrnpocTpaHeHWsa wyma oT Jil
NOBEPXHOCTU 34aHuUA |

M2

KoachdbnumeHT anddysnm 3ByKOBOro nosas BHYTpU

c* nomMelieHNa BOGNN3N CErMeHTa WM NOBEPXHOCTHU AB
(6] CkopocTb 3ByKa B Bo3ayxe (« 340 wm/c) m/c
MonpaBka XapakTepUcTUKU HanpaB/IEHHOCTW 3a-
MEHSAWEro TOYEYHOr0 NUCTOYHUKA Ab
o XapakTepuctmka HanpaB/IEHHOCTU 3aMeHsLlero 06
’ TOYEYHOro UCTOYHUKA
MonpaBKka TeNEeCHOro yria 3aMeHsWero Tovyeu-
HOr0O WUCTOYHMKA, Yy4duTbiBalLWasa BAUSAHUE XECTKUX Jils)
noBepPXHOCTEN
MpuBegeHHasa pa3HOCTb YPOBHEWN 3/ieMeHTa Ma-
Ay NOT0 TEXHMYECKOTO 3NeMeHTa i AB
1 BHOCUMbIE nNoTepu 3arnywaruero asemMeHtTa oOT- 06
BepcTusa i
d PaccTosaHne OT LeHTpa CermMeHTa 34aHUsA OO0 KOH- "

TPOSIbHOW TOUKU

PaccTosiHMe No nepneHAUKYNsapy OT KOHTPOJSIbHOM

dx M
TOYKN K MOBEPXHOCTH

do OnopHoe paccTofiHMe, paBHoe 1 m M

f YacToTa ruy,
PacctoaHne no BepTMKanu OT MNPOEKUUN KOH-

TPO/SIbHON TOYKM Ha NOBEPXHOCTb A0 TFOPW3OHTasb- M

HbIX TPAHMUL, MOBEPXHOCTMK
NHaekc ans o6o3HauyeHUs 3neMeHTa WIM OTBep-

CTUA cermeHTa 3gaHus
NHpekc gna o603HauYeHWss cerMeHTa Wau NoBepX-

HOCTU 34aHus
PaccTosiHMe MO TFOPW3OHTaANU OT MNpPOEeKUUU KOH-

h,u TPONbHON TOUYKM Ha MNOBEPXHOCTb [0 BepPTUKANbHbIX M

rpaHunL, NOBEPXHOCTHM

o AB oTHocKU-
YpoBeHb 3BYKOBOrO faBJ/ieHWS B KOHTPOJIbHOW TeIbHO
TOYKe Ha paccTtosHuuM d OT 34aHuSA
P A 20 mklMa

11
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OKOH4YaHMne Tabnmuybl A.1l

12

O603HayeHne

dun3nyeckasd BennMUYnHa

YpoBeHb 3BYKOBOrO [faB/IEHWUSI HAa paccTOAHUM OT
100 2 M OT BHYTPEHHEW MOBEPXHOCTW CErMeHTa uu
orpaxpgatrluieli NoOBEpPXHOCTHU

YpoBeHb 3BYKOBOW MOLHOCTM 3aMeHSIOWEero To-
YEYHOro UCTOYHUKA LWyMa

Yncno KpynHbIX 3/1€EMEHTOB CermMeHTa WM no-
BEPXHOCTHU j

Uncno Manblx TEXHUYECKUX 3/1IEMEHTOB CermeHTa
AN NOBEPXHOCTU j
Yncrno oTBEepCTUil B CErMeHTe WM NMOBEPXHOCTU j

3BykousonAauma asnemeHTa i

dakTmyeckas 3BYKOU3OMAUUA CcCerMeHTa Wwinm no-
BEPXHOCTU

Mnowanb anemeHTa UAN OTBEPCTUS |

Mnowanb cerMeHTa MM NOBEPXHOCTH

OnopHoe 3HayeHne nnouwagu,pasHoe 1 m2

Yron mMexay ONOpHbIM HanpaB/eHWeM 3aMeHsI0-
Lero TOYeYHOro MCTOYHMKA WymMa W HanpaB/leHUEM
Ha KOHTPOJIbHYH TOYKY

TenecHblli yron, B KOTOPbIA MPOUCXOAUT M3ny4ye-
Hue

EavHuuybl ns-
MepeHus
0B oTHOCK-
TenbHO 20
MK[Ma
0B oTHoOCK-
TenbHo 1 pW

il
il

M2
Mr
M2

cp
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MpnnoxeHne B
(cnpaBo4HOE)
3BYKOBOE NoJjie BHYTpW 34aHUsA
Ona onpepeneHus 3BYKOBOrO W3/Iy4EHUS CHapyXu 34aHWA UCNOMb3yeTcA YPOBEHb
3BYKOBOrO faB/I€HUS BHYTPU 3[aHWNSA, U3MEPEHHbIA Ha paccToAHuUM OT 1 A0 2 M OT BHYT-
pPeHHEN MNOBEPXHOCTU Orpaxpgarouiein KOHCTPYKUMW 3gaHus. 3HayeHUs YpPOBHS 3BYKOBOTO
OaBeHna BHYTpM 3[aHWS paccMaTpuBalTCH B KayeCcTBE MCXOAHbIX AaHHbIX 418 MOAEnwu,
OMMCaHHOI B HAaCcTOsALWEM CTaHAapTe. YPOBEHb BHYTPEHHErO LWyMa MOXeT OblTb onpepesneH
B pe3ynbTaTe U3MEPEHMWIA B HATYPHbIX UAM aHaNOrMYHbIX UM YCNOBUAX, a Takke NyTeM pac-
4eToB. Hanpumep, N0 3MAUPUYECKUM MOAENAM C UCMNONb30BaHWEM MHUMbIX UCTOYHUKOB
WAN TpacCUpOBKOW Ny4eil.

KoachdbuuneHt andpdysmm Cd 3aBucuT ot cteneHn AP GPy3HOCTM BHYTPEHHEro 3BY-

KOBOrO NOAs M OT 3BYKONOT/AOWEHWA BHYTPEHHEN NOBEpPXHOCTU paccmaTpmBaemoro cer-
MeHTa orpaxgjaruiein KOHCTpyKuunM 3gaHusa. 3HavyeHua KoadpduumeHta aunddysun ansa
pas3fiInyHbIX NOMELLEHUA NpuBedeHbl B Tabnnuye B.1.

Ta6nwnuya B.1 - KoapdwuuneHt auddysmmn B 3aBUCUMOCTM OT 06WMUX CBOIWACTB
noMelweHUn u foKalbHbIX CBOWCTB MNOBEPXHOCTM BHYTPEHHEN CTOPOHbI Orpaxpatuiei

KOHCTPYKUUN 30aHNA

MomMelweHne, Mecto U3MepeHus cn.

JilS)
OTHOCUTeNbHO HeboNblMe copa3MepHble nomelweHnsa (And-

dy3Hoe none); nepej oTpaxalui,eil NOBEPXHOCThLIO -6
OTHOCMTEeNbHO HeboNblWMEe copa3MepHble nomelweHnsa (And-

dy3Hoe none); nepej 3ByKonornaoularoL,ein NOBEPXHOCTbIO -3
Bonbwune nnockme MM ANVHHbIE 3afbl CO MHOTUMU UCTOYHU-
Kamu wyma (cpegHee nNpombiW/IeHHOE 3[4aHKe); nepes oTpaxat-

el MOBEPXHOCTbIO -5
MpoMmbIWEHHbIe 34aHNA, HECKONIbKO AOMUHUPYIOLWNX Hanpas-

NIEHHbIX UCTOYHUWKOB; nepej oTpaxatLwelh NOBEPXHOCTbIO -3
MpoMbIW/I€HHbIE 34aHNSA, HECKONIbKO AOMUHUPYIOLWNX Hanpas-

NIeHHbIX UCTOYHMKOB; nepej noraouwiarouein NoBepXHOCTbIO 0

13



FOCTP EH 12354-4-2012

MpnnoxeHne C
(cnpaBo4yHOE)
3ByKOM3sonauma

3ByKOounsonAauna mMoxeT ObITb onpefeneHa no pesynbtatraMm nabopaTopHbIX uUsmepe-
HWih B cooTBeTcTBMN ¢ EH MCO 140-3" unu EH 20140-10* n no pe3ynbTaram U3MepeHWin B
HaTypHbIX ycnosBuax B cooTBeTcTBuUn ¢ EH MCO 140-5. HekoTopble cBefeHUA O 3BYKOWU3O-
nAaunn, onpepesieHHON B COOTBETCTBUM C YyKa3aHHbIMW CTaHjaptamu, NpuBefeHbl Takxe B
[7] n [8].

OfHako pa3Mepbl 3/1eMEHTOB M CNOCO6LI UX MOHTaxa B obwem c/ayvyae 3HAaYNTENbHO
oTAnyalwTCcsa OT NpUMeHsaeMbiXx B slabopaTOpHbIX U3MepeHUAX. OTO MOXeT npuBecTn K
60NbWNUM OTANYMAM aKyCTUYECKUX XapakTepucTUK, onpepeseHHblXx B s1labopaToOpHbIX U
HaTypHbIX ycnosuax. bonee T0ro, 3ByKomM3onAaums CcOCTaBHbIX 3/IEMEHTOB 0ObIYHO OrpaHu-
YyeHa 3Bykonepegauyein yepe3 coegUHEHWA 3NEMEHTOB, Ka4yeCTBOM repmeTusauunmn wenen un
Menknx oTBepcTuii. Takaa 3BYKo nepejaya TPYAHO NPOrHO3MpyeTCcsA U HeZoCTaTOYHO U3yye-
Ha npu na6bopaTopHbIXx M3MepeHMAx. [lo 3TOW NpUUYNHE HACTOATENbHO peKoMeHAyeTcs
NPUMEHATb fAaHHble, NONYYEHHble NPU HaTYpHbIX M3MepeHuAx. Ecnm Bce Xe MCNONb3yloT
nabopaTopHble faHHble, TO peKOMeHAYyeTCHa OrpaHuuuTb pe3ynbTUpyloljee 3HavyeHue 3BY-
KOM30NALMN CerMeHTa B KaxAolh nonoce 4acToT MakCMMYyMOM, W3BECTHbIM K3 onbiTa A0S
COOTBETCTBYHOLWEro Tuna KOHCTPYKUMUii U paccmaTpuBaemol cutyaumu.

HenocpepacTBeHHoe BO36YyXAEeHWE CTPOUTENbHbIX KOHCTPYKUWA MCTOYHMKAMM BUB-
pauvum BHYTPW 34aHUA CONPOBOXAAeTCHA CTPYKTYPHbIM LWYMOM, BO3HUKaAKLWMM MNpu pacnpo-
cTpaHeHun BubGpauuy No 34aHU0 W AawlWWUMm BKAag B U3nyyeHue 3Byka Hapyxy. OueHka

3TOro BkMlaga MOXeT OblTb cAenaHa B cooTBeTcTBuMM ¢ EH 12354-5".

ACnepyetT npumeHats EH NCO 10140-2.

" EH 12354-5 «AKycTuka 3gaHuii. MeToabl pacurta akyCTUYeCKUX XapakTepucTuK 34aHUn No xapakTepucTu-
KaM ux anemrHToB. YacTtb 5. Llym nHxeHepHOro o6opyaoBaHna»
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MpunoxeHune C
(cnpaBo4yHOE)
3ByKOM3sonauma

3ByKOounsonAauna mMoxeT ObITb onpefeneHa no pesynbtatraMm nabopaTopHbIX uUsmepe-
HWih B cooTBeTcTBMN ¢ EH MCO 140-3" unu EH 20140-10* n no pe3ynbTaram U3MepeHWin B
HaTypHbIX ycnosBuax B cooTBeTcTBuUn ¢ EH MCO 140-5. HekoTopble cBefeHUA O 3BYKOWU3O-
nAaunn, onpepesieHHON B COOTBETCTBUM C YyKa3aHHbIMW CTaHjaptamu, NpuBefeHbl Takxe B
[7] n [8].

OfHako pa3Mepbl 3/1eMEHTOB M CNOCO6LI UX MOHTaxa B obwem c/ayvyae 3HAaYNTENbHO
oTAnyalwTCcsa OT NpUMeHsaeMbiXx B slabopaTOpHbIX U3MepeHUAX. OTO MOXeT npuBecTn K
60NbWNUM OTANYMAM aKyCTUYECKUX XapakTepucTUK, onpepeseHHblXx B s1labopaToOpHbIX U
HaTypHbIX ycnosuax. bonee T0ro, 3ByKomM3onAaums CcOCTaBHbIX 3/IEMEHTOB 0ObIYHO OrpaHu-
YyeHa 3Bykonepegauyein yepe3 coegUHEHWA 3NEMEHTOB, Ka4yeCTBOM repmeTusauunmn wenen un
Menknx oTBepcTuii. Takaa 3BYKo nepejaya TPYAHO NPOrHO3MpyeTCcsA U HeZoCTaTOYHO U3yye-
Ha npu na6bopaTopHbIXx M3MepeHMAx. [lo 3TOW NpUUYNHE HACTOATENbHO peKoMeHAyeTcs
NPUMEHATb fAaHHble, NONYYEHHble NPU HaTYpHbIX M3MepeHuAx. Ecnm Bce Xe MCNONb3yloT
nabopaTopHble faHHble, TO peKOMeHAYyeTCHa OrpaHuuuTb pe3ynbTUpyloljee 3HavyeHue 3BY-
KOM30NALMN CerMeHTa B KaxAolh nonoce 4acToT MakCMMYyMOM, W3BECTHbIM K3 onbiTa A0S
COOTBETCTBYHOLWEro Tuna KOHCTPYKUMUii U paccmaTpuBaemol cutyaumu.

HenocpepacTBeHHoe BO36YyXAEeHWE CTPOUTENbHbIX KOHCTPYKUWA MCTOYHMKAMM BUB-
pauvum BHYTPW 34aHUA CONPOBOXAAeTCHA CTPYKTYPHbIM LWYMOM, BO3HUKaAKLWMM MNpu pacnpo-
cTpaHeHun BubGpauuy No 34aHU0 W AawlWWUMm BKAag B U3nyyeHue 3Byka Hapyxy. OueHka

3TOro BkMlaga MOXeT OblTb cAenaHa B cooTBeTcTBuMM ¢ EH 12354-5".

ACnepyetT npumeHats EH NCO 10140-2.

" EH 12354-5 «AKycTuka 3gaHuii. MeToabl pacurta akyCTUYeCKUX XapakTepucTuK 34aHUn No xapakTepucTu-
KaM ux anemrHToB. YacTtb 5. Llym nHxeHepHOro o6opyaoBaHna»
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MpunnoxeHne D
(cnpaBo4HOE)

HanpaB/eHHOCTb 3BYKOBOIO U3nydyeHUd

D.1 MNMnockuii nsnyyartenb

OpfHOpOAHbIE M/IOCKME KOHCTPYyKUMM 60nbwnx pasmepoB o6najalwT HanpasBieHHO-
CTbl0 M3NTYYEHNSA Ha yacToTax, Bbllle KPUTUYECKON, B pe3ysbTaTe 4yero NpPOUCXOAUT UHTEH-
CMBHOE 3BYKOBOE W3J/ly4eHMe NPenMyL,ecTBEHHO B NEpPneHANKY/IAPHOM M/0CKOCTU Hanpas-
NIEHUM W B MEeHblueil cTeneHn BAOMAb MaockocTu. OpHaKo M3-3a Heof4HOpOAHOCTel peasb-
HbIX KOHCTPYKUWA W yTeuek yka3aHHOe OO6CTOATENbCTBO He MMeeT OO0NbLWOro 3HauvyeHwus.
Bonblne nnockue KOHCTPYKUMU WU3yyalwT LWyM B OCHOBHOM B noaycdgepy, Tak 4Yto Tenec-

HbI yron manyvyenunsa M =24a\ uto npuBoant K [ = 3 gb. Ha npakTuke nonpaBka XxapakTe-
pUCTUKN HanpaBNeHHOCTU neped MNJOCKOCTbO M3MeHAeTcA B npegenax or D = -5 ab go
O =5 ab. Ana yrnos n3nydyeHua B uHTepBase oT 0° go 90° OTHOCWUTE/IbHO HOpMann K

NNOCKOCTU MOXHO NMPUHATL cpenHee 3HavyeHue De=0 ab.

D2 OtBepcTusa

B o6wem cnyyae xapakTepucTuka HanpaB/iEHHOCTU W3/lyYeHUss OTBepcTUss uMeeT

MaKCMMyM B HanpaB/ieHUMMW No ocu OTBepcTus. 3HauyeHue D. u3MeHseTcs B npepgenax or

nnwc 2 go muHyc 10 gb. Ecnu oTBepcTue 3arnyweHo (aKTUBHbLIM TFAywuUTesnem wyma, 06-
NMUOBaHHbIMKW BO34YyX0BOAaMK), TO U3JIyYeHWE MO OCKM OTBEpPCTUA MOXeT ObiTb elle 6osnee
BblpaXXEHHbIM.

Ecnun oTBepcTMe pacnosioXXeHOo B MJIOCKOCTU UM HA HEBGO/bLWOM paccToaHun (MeHee
OOHOW ANUHbI BOJIHbI) OT OA4HOW WUAM 60Mee oTpaxalwWwmnx NOBEPXHOCTEN, TO BAMAHNE NJ0C-
KOCTU MOXeT ObiTb YYTEHO MOMNPaBKOW XapaKTEpPUCTUKM HanpaB/IeHHOCTW 3a CYeT YMEHb-
lWeHnA TenecHoro yrna minyvyeHusa. Ecnm oteepctve HaxoAuTcsa Ha 60/bWOM paccToAHUU
OT MJIOCKOCTW, Hanpmmep Ha KOHUe BO34yXoBoAa, BbiCTynakwuwero u3 naocKOCTW, TO WU3Ny-
yeHne 6yaeT NPOMCXOAUTb BO BCEX HanpaB/ieHUWAX, W NonpaBka XapakTepmcTUKM Hanpas-
NIEHHOCTU [AO/XHa cofepxaTb TOJ/IbKO 3HAYeHUe XapaKTepUCTUKW HanpaB/leHHOCTU OTBep-
CTWA, a NMOCKOCTb B MOJEeNu pacnpocTpaHeHUs W3JIyYeHUSA CcuUuTalT 3BYyKOOTpaxarwwum

0O6BbEKTOM.

15



FOCTP EH 12354-4-2012

MpunnoxeHune E
(cnpaBo4YHOE)

YnpouweHHas MoZesib MPOrHO3MPOBaHUA YPOBHEN 3BYKOBOTO fAaB/ieHUs

YnpoweHHass mMoAefnb 3a cyeT ONpeAesieHHbiX OrpaHuyeHuii nossonsieT ulbexaTtb
HEeo6X0ANMOCTN CTPOUTb peleTKy TOYEeUHbIX NCTOYHWNKOB, U3lyyeHne KOTOpoi onpegensiet
ypOBEHb 3BYKOBOTO fAaBJ/IeHUSI BHELWHEro WymMa NOBEPXHOCTU 3JaHus. Mogenb nNpuMeHuma
npu cneaywowWwmnx ycnoBusax:

- ANA HEKOTOPO 4YacTW MOBEPXHOCTU 34aHUA MPUMEHSAT OAWH W TOT Xe YPOBEHb
3BYKOBOTO AaB/IeHUS BHYTPEHHEro wyma;

- paccTosilHMe [0 KOHTPOJIbHOW TOYKM OTHOCUTENbHO HEBEINKO;

- paccTosiHme OT 60MbWNX OTBEPCTUN A0 KOHTPONbHOW TOYKM [OCTATOYHO BEIMKO MO
CpaBHEHUIO C pasmepamun OTBEPCTUiA;

- BKNagbl OTAENbHbIX NCTOYHUKOB LWIyMa He y4YnTbiBAKTCH;

- 3KpaHbl MexXxAy orpaxgalLlnmMmn KOHCTPYKLUAMU 3[4aHUA U KOHTPO/SIbHON TOYKOW OT-
CYTCTBYIOT;

- NTOBEPXHOCTb 3eM/IN NpenMyL,eCTBEHHO ABNSieTCA TBEPAOI.

PaccTossHMe OT KOHTPOJ/IbHOW TOYKM [0 MNOBEPXHOCTWM 34aHUS MOXeET ObiTb OTHOCK-
TEeNbHO MajibiM MO0 CPaBHEHUW C pa3mMepaMu 34aHUsi, HO He HACTONbKO 60/bLWNM, 4YTOGHI
NposABAANOCL BAWSAHWE MeETeOopOosornyecknx ycnosuin (meHee 100 M) wam Bknaga usnyye-
HUIA OT ApYyrnx noBepxHOCTelW 3daHusA. lNocnepHee npepnonoxeHuwe crnpaBejinBo, ecau
ypOBEHb 3BYKOBOW MOLWHOCTU WM3NYy4YeHUA APYTUX NOBEPXHOCTeW 3[aHUA He HaMHOro 60/b-
We, 4eM paccMaTpuBaemMoii NOBEPXHOCTH.

MpepanonaraeTcs, 4YTO NOBEPXHOCTb paccMaTtpuBaemMoil orpaxpgatrouieil KOHCTPYKLUK
34aHnA, cos3faBas CyMMapHblli ypoOBEHb 3BYKOBOI MOLWHOCTW, M3Ny4yaeT paBHOMEPHO Bcell
nnowapnbio. MpeactaBnsis NOBEPXHOCTb 34aHWA MHOXECTBOM OLUHAKOBbIX 3/IEMEHTaPHbIX
TOYEYHbIX MCTOYHWKOB, CyMMapHOe 3aTyxaHue orpaxgatrweil KOHCTPyKUUW, 06YyC/lOB/EH-
HOe reomMeTpMYeCcKOi pacxoAMMOCTbl (IPOHTA W3NYYEHUS 3aMEHSALWEero TOYe4yHOro uc-
TOYHMKA, MOXHO onNpefennTb NyTem CYMMMPOBAHWUA 3aTyXaHUA 3/eMeHTapHbIX TOYEYHbIX
MCTOYHWKOB, MJIOTHOCTb pa3MelleHUsa KOTOpbIX AO/HKHA ObiTb AOCTATOYHOW AnA paccmart-
puBaeMoro paccrtosHus. PaccmaTpuBasi M3nyyeHme NOBEPXHOCTW 34aHUS B YeTBepTb cde-
pbl, 06pa3oBaHHO AaHHOW MOBEPXHOCTbI W TBEPLAOW MOBEPXHOCTbI 3EMIM, ONpeaenstT

OLeHKY CyMMapHOro 3atyxaHus JIM NS AaHHOW ynpolweHHOn mogenu.
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N3-3a npepnonoxeHus o6 M3nyvyeHun B YeTBepTb cdepbl, NPUBOAALWErIO K nonpaske
XapakTepucTukn HanpasneHHocTU +6 B nepef NOBEepPXHOCTbI 3[4aHUA, pe3ynbTupyruune
YPOBHM 3BYKOBOTO faBfieHWs Ha 3awuwaemoli NOBEPXHOCTU COOTBETCTBYHT OO6bIYHbIM
3HayeHuam. B cnyyasx, korga NnoBepXHOCTb 3eMNN MexAy 34aHWeM U KOHTPOJSIbHOW TOYKOU
o6napgaeT BbICOKMM 3BYKOMOr/IOWEHNEM, YPOBEHb 3BYKOBOMO faBfieHna 6yaeT 3aBblleH Ha
Heckonbko aeunben.

PesynbTupylowee 3ByKkOBOe AaBfieHWe B KOHTPOJ/IbHOW TOuke nepes NOBEPXHOCTbIO
3[,aHNA paccyuTbiBalT nNo gopmyne

Lp = 101g[lO*-"10+1 O*" | - A », (E. 1)
rae Lip, - ypoBeHb 3BYKOBOI/ MOLHOCTM BCeW MOBEPXHOCTU Orpaxgatlieil KOHCTPYKLUK
3paHua, ab;

Ly, - ypoBeHb 3BYKOBOI MOLLHOCTW AN Tpynnbl (OTBEPCTWIA) Ha MOBEPXHOCTU 3Aa-
Hua, ab;

AM - oueHKa CymMMapHOro 3aTyxaHuWss B COOTBETCTBUM C YNPOL,EHHON MoOAeNblo
pacnpocTpaHeHus Wyma OT NOBEPXHOCTU 34aHusA, 06yCNOBNEHHOro reomMeTpuyeckol pac-
XOAMMOCTbIO, HAaNpPaB/€HHOCTbIO U B3aUMOAENCTBUEM WM3/TyYEHUS C MOBEPXHOCTbI 3eM/u,
Jil=}

YpoBeHb 3BYKOBOW MOLWHOCTM AN paccMaTpuBaeMblX MOBEPXHOCTU OrpaxpgatoLiei
KOHCTPYKLWUMN 34aHUA B LLe/IOM W Fpynnbl OTBEPCTUIA onpegenstoT no 4.3.

OueHKYy CyMMapHOro 3aTyxaHWs B KOHTPOJIbHbIX TO4Ykax nepej paccmatpuBaemMoii

NOBEPXHOCTbLIO 3jaHNA paccunTboiBalT no popmyne (cm. pucyHok E.1)

A =-10lg arcty b a-cty b arrtg A +arctg H (E.2)

a3 d+ dJL d+ d+.
rae dx - paccTosHMEe OT KOHTPO/IbHOW TOYKM K NJIOCKOCTU NOBEPXHOCTU, M
S - nnowagb NOBEPXHOCTU 3f4aHUSA, M2;
SO- onopHOe 3HauyeHue nnowanun, M2; =1 M2
/|,/2 - paccTossHMe NO TOPWU3OHTAAN OT MNPOEKUWM KOHTPONIbHOIU TOYKM Ha MNOBEPX-
HOCTb [0 BepTUKas/ibHbIX TPaHUL, MOBEPXHOCTU, M;
\ y}1 - paccTosHWEe Mo BEepTUKaSM OT NPOEKLUUU KOHTPOJIbHOW TOYKM HA MOBEPXHOCTb

A0 TOPU3OHTaNIbHbIX TPaHNL NOBEPXHOCTHU, M.
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MpumevaHnue 1- MNpu BbIBOAE AaHHOW (DOPMY/bl AN U3/TYHEHUS 3/1IEMEHTAPHbIX TO-
YeuUHbIX UCTOYHMKOB WCMO/ML30BANOCh NPUGAMXKEHME, CNpaBeAnnBoe Npu G60/bWNX N0 CPABHEHMWIO C
pasMepamu u3fy4vawlleii NMOBEPXHOCTU PpaccTosiHuax. OpHako Ans 6onee KOPOTKUX paccTosiHUi
chopMyna MOXeT MPUBECTM K 3HAMEHWAM 6osee peasnincTUYHbIM MO0 CPaBHEHWIO CO CTPOTMM BbIBO-
[0M, YTO onpejensieTcs peasibHbIM 3HAYEHUEM HanpaB/IEHHOCTU W3/yYaloleil MOBEPXHOCTH.

MpumevyaHue 2- [N KOHTPONLHOW TOUYKWM, PACMOIOKEHHOW TOYHO nepes LEHTPOM

nosepxHoctn (d=dl Il =h,h1=h2) dpopmyna (E.2) npeo6pasyetca B popmyny
A'w~ _101g arctg”arctg (E.2a)

roe L - wwupuHa nsanydaroweid nopepxHoctn (= 211= 2U);
H - BbicOTa n3nyvawueir nosepxHoctn, m; (S=LH).

MpumeuyaHue 3-Ha paccTosHuu, npesblllawlweMm HanbonbWnit pasmep MNOBEPXHO-

cTn, chopmyna A8 CyMMapHOoro 3aTyxaHnus ele 6o/ee ynpouaeTca u UMeeT BUf
A*=-101qg\V E2b
S (E2b)

rae d - paccTosiHMe OT KOHTPOJSIbHON TOYKM A0 LEeHTpa NOBEepPXHOCTU, M.

1- NOBEpPXHOCTb 3[aHusA; 2 - KOHTPOJIbHAA To4Ka
PucyHokE.1 - OTHOCUTENbHOE pPacnonoXeHune mM3nyyarwlwen NOBEPXHOCTU 34aHNA 1

KOHTpOJ’IbHOVI TOYKU

Ecnv npoekuua KOHTPONbHOW TOYKW HaxoaWTcA 3a npefenamu nnowagu S wmanyua-
IoWei NOBEPXHOCTW, TO HAUMEHbLUEE W3 PaCCTOSHWIA | u/mnmu h fOMKHbI 6bITb B3STHl OTPU-
uaTeNbHbIMU, T. €. COOTBETCTBYWOUWMI apKTaHreHc Takxe 6yaeT oTpuuaTtenbHbiM. B npo-

TUBHOM cnyyae ob6a paccTtosHus ? u/mam h Heo6xo0AMMO cuUuTaTb MOSIOKUTENbHBIMU.
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YpoBeHb 3BYKOBOIO [aBfieHWA Ha PacCTOAHUM 3HAYUTENbHO MEHbWEM pasmMepos
NOBEPXHOCTW MOXET JloKa/lbHO OTAMYaTbCA OT pacyeTHOro CpeAHEero YpOoBHA, ecnun
3HaYNTeNbHO OT/AMYaeTCa 3BYKOW3ONALWA COCTaBHbIX 4YacTell WAM eclnM paccToAaHua Ao
OTBEPCTUN M UCTOYHUKOB CAULLIKOM Masibl.

MocKoNbKy 3aTyxaHue He 3aBUCUT OT 4acTOTbl, pacyeTbl MOTYT OblTb BbIMO/IHEHbI
HenocpefCTBEHHO [ANA YPOBHA 3Byka A MO KOPPEKTMPOBAHHOMY NO A ypOBHIO 3BYKOBOW
MOLHOCTHK.

MpumevaHnne 4 - B cnyyae, Korga KOHTpPOJibHas Touyka pacnosiokeHa Ha masiom
paccTosiHUM, Hanpumep Ha paccTosHUM 1 M OT HEeKOTOpOW 4YacTu orpaxgatolieil KOHCTPYKLUM
3[laHusA, W [JaHHOe pacCTosiHWe Mano M0 CPaBHEHWI0 C BbICOTOW HaA MNOBEPXHOCTbI 3emu,

dopmynbl (2), (E.2) n (E.3) npyn ycnoBun npeHebpexeHWss OTpaXeHMem OT MOBEPXHOCTW 3eMu

MOryT 6bITb Npeo6pasoBaHbl K cieayoweMy npocTomy BuUay:

<£-3>
JaHHaa hopmyna MoxeT 6biTb UCNONb30BaHA A1 OUEHKU (PaKT eckKoii 3ByKOU3ONsSLMU Ha

MECTHOCTW AaHHOI YacTn orpaxgatLeii KOHCTPYKLUM 34aHUS HA OCHOBE HATYPHbIX W3MepPeHWii.
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MpunoxeHune F
(cnpaBo4HOE)
MpuMmeHeHne pacyeTHOW MoAeNnun ANS onNnpefesieHUss OULEeHKN OAHUM YUCIOM
F.1 O6buwmne nonoxeHuns
B cnydyaax, korga M3BeCTHbl TONbKO YpPOBEeHb 3ByKa A BHYTPMW 3[aHUA U OLEHKU Of-
HAM 4YUCNOM 3BYKOU3ONALWM COCTaABASAKWWMX 3NEMEHTOB, ANA OnpefeneHns npuéenunsu-
TEeNbHOW OLEHKN KOPPEeKTUPOBAHHOro No A ypoBHA 3BYKOBOUM MOWMHOCTM No 4.3 MOryT 6bITb

NPpUMEHUMbl cneaylolme pekomeHaauuu.
F.2 NcxoaHble AaHHble

McxoaHble AaHHble AO/MKHbLI BKAKYaTb B cebs:

- ypoBeHb 3ByKa A LpAp> ABA, BHYTpK 34aHuA;

- MHAEKC U30M1AUuM BO3AYLWHONo wyma N Koa(hPnumneHTbl cornacoBaHusa cnekrpa
C un C» B cooTBeTcTBUMU C [10] 4NA KPYNHbIX OrpaxgallWwmnx 3/1eMeHTOB 34aHns;

- OLeHKY O4HUM 4YWCNOM NPUBEAEHHON pasHOCTU ypoBHel anemeHTa DMW u koad-
duumneHTbl cornacosaHua cnektpa Cu Cff B coorBeTcTBUM € [10] AN ManblX TEXHUYECKUX
3/1eEMEHTOB Ha orpaxjallwmnx NOBEepPXHOCTAX 34aHUA.

F.3 Mopgenb pac4yeta OUEHKN OAHUM YUC/IOM

KoppekTupoBaHHbIi No A ypOoBeHb 3BYKOBOW MOLWHOCTM bX/J] nsnyyaemoin cermeH-

TOM 3/1eMeHTa orpaxgaluieil KOHCTPYKUUM 34aHUsi, OLEeHUBaT B COOTBETCTBUU C hopMy-

noin (2) no dopmyne
4,=-U-6-",+1°1gf = (F.2)

roe bpAT - ypoBeHb 3Byka A Ha paccToOsiHUM OT 1 40 2 M OT BHYTPEHHell CTOPOHbI cer-
MeHTa j ,A4b;

XXV - BefiMYuHa, XapakTepuaywlwas KOPPeKTUPOBAHHYKW No A pasHOCTb YpPOBHel
cermeHTa j Ana cnektpa 5 uctouyHuka, Ab;

S - nnowapb cermeHTta j ,M2;

- OMNopHoe 3HauyeHue nnowann, m2; S, =1 m2.
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MpumeyvyaHne - B HEKOTOPbLIX CTpaHax BeNTUHY X A Ha3blBalOT KOPPEKTUPOBAHHLIM
no A uHAeKcoM (hakTMUYecKol M30NAuMM BO3AYLIHOTO wWwyma A1 M BeNuMunMHy X'N - MHAEKCOM
hakTMyYeCcKoin n3onsaumm TpaHCnopTHOro wyma R Ar.

KoppeKkTupoBaHHY0 Mo A pa3HOCTb YpPOBHEW cermMeHTa paccuuTbiBAlOT MO XapakTe-

pucTMKaM cocTaBNSAKWMNUX 31IEMEHTOB i No popmyne

roe RN - MHAOEKC M30MAuMU BO3AYLWHOrO wWyma afemeHTa i ,A4b;

A.,.«j ~ KOppekTupoBaHHas no A npuBeAeHHas pasHOCTb YPOBHeli masnoro

TexHunyeckoro anemeHrta r,Aab;

Ctf - KoapdpuumnmeHT cornacoBaHmsa cnekTpa 5 asemeHTa i ,Aab;
St - nnowapnb 3anemeHTa i, M2;

Aqg - cTaHgapTHas njowagb 3ByKOMNoraouieHus, pasHas 10 m2

[72 - 4nCNo KPYNHbIX 3/IEMEHTOB CErMeHTa;

N - 4YNC/I0 MasblX TEXHUYECKUX 3/IEMEHTOB CerMeHTa.

B cooTtBeTcTBMM C [10] cnekTp 5=1 OTHOCUTCA K KOPPEKTUPOBaHHOMY Mo J1 po30BO-
My Wwymy. COOTBETCTBYWLWMA KO3 PULMEHT cornacoBaHusa cnektpa ob6o3HavatwT C. [aH-
HbIA CNEKTP COOTBETCTBYET NMPOU3BOACTBEHHOMY LWYMY C npeobnajgaHnemMm cpefHe- W BbICO-
Ko4yacToTHbIX cocTasnsawwmnx {cm. [10] (npunoxeHue A)}. CnekTp S =2 OTHOCUTCHA K YpPOB-
HI0O 3ByKa A TpaHcnopTHOro wyma. CooTBeTCTBYHOWNA KO3IDDPULNEHT cornacoBaHus cnek-

Tpa o6o03HavatT C,r [aHHbIli CNekTp COOTBETCTBYEeT NMPOM3BOACTBEHHOMY LWIYMYy C Npeo6-

nagaHnemMm HWU3KO- U cpeaHeydYacCTOTHbIX CoCTaBNAKROWNX N aHa/IOTUYHOIo Nno CNekTpy 3BykKamM

MYy3blKanbHbIX NPON3BEAEHUI.
F4 OrpaHunyeHuns

MockonbKy MeTon OnpefeneHuss OUEHKM O4HWM 4YUC/IOM 3BYKOU3ONAUUM npepnona-
raeT npeo6najaHve crnekTpa BHYTPEHHEro wyma nM6o Ha BbICOKWX, M60 HA HU3KMX YacTo-
Tax, TOYHOCTb OLEHKM YPOBHS 3BykKa A 3aBWCWUT OT corjiacoBaHus opmbl hakTMyeckoro
cnekTpa BHYTPEHHEro wyma C BbiGpaHHbIM 3Ta/IOHHbIM cnekTpoM no [10]. OueHka Koppek-
TUPOBAHHOIO MO A YPOBHS 3BYKOBOW MOLWHOCTW LWyMa, CnekTpasibHble cocTaBnsiowmue Ko-

TOpPOro cocpepoToyvyeHbl B6AM3N YacToTbl 250 Iy © HMXKE, MOXET ObiTb 3aHMXEHa.
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3BYKOBOE M0ONe BHYTPEHHEro wyma Ao/MKHO 6biTb Auddy3HbIM. [laHHoe Tpe6oBaHue

BbINOJ/IHAETCA B 3aMKHYTbIX I'IpI/I6J'IVI3I/ITeJ'IbHO copa3MepHbIX NoMelWweHnAax ¢ HU3KMM 3BYKO-

nornoweHunewm.
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MpunoxexHue G
(cnpaBo4HOE)
Mpumep pacueTa
G.1 NicxoaHble AaHHbIEe
PaccmaTpuBaeTca NpoOMbIW/IEHHOEe 34aHuMe WUpuHoli 60 M, gnunHoii 100 M n BbICO-
Toih 10 m (cM. 0603HavYeHnsa Ha pucyHke G.1).
CteHa 1 pasmepamu 10 x 60 M n3 nerkoro 6etoHa TonwuHoii 100 MM umeeT BopoTa
pasmepamu 6«4 M.
CteHa 2 pa3mepamu 10 * 100 ™M U3 nerkoro 6etoHa WMeeT OCTEK/eHuWe no BCei
ONIVMHE; BblCOTa MPUOTKPbIBAEMbIX OKOH 1 M,TOoNWMHaA cTekna 4 mm.
CrteHa 3 pasmepamu 10 * 60 m 13 nerkoro 6eToHa TonwmuHon 100 MM MmeeT ABepb
pasmepamn 1 * 2 m.
CTeHa 4, aHanornyHas cTeHe 2, umeeT 3arnyweHHoe BEHTUIALWOHHOE OTBepcTue
pasmepamu 1 * 4 m (ceTka C K03 huumeHTOM nepd opauun 32%).
MeTannunuyeckasa kpbiwa 5 pasmepamu 60 * 100 M U3 SIeTKUX NUCTOB MMeeT NATb

OCTeK/IeHHbIX OTBEPCTUI (2 X 2 M) NO NMPOJO/bHOW OCK 3JaHus.

A - Kpblwa 5
PucyHok G.1 - KOHCTpyKuus 3gaHus
CTeHbl W Kpbllla He MWMewT BHYTPEHHeW 3Bykonornouwatwwelnn o06ANLOBKN.

MuHUManbHOe paccTossHME OT KOHTPOJIbHbIX TOYEK A0 I'IOBerHOCTeVI 3paaHnsa 50 wm.

YpOBHM 3BYKOBOTO [JaB/IeHUA BHYTPEHHero wyma BAOMb CTEH W KpblWW OAWHAKOBbI W
npuBefeHbl B Tabnuuye G.1.

AKycTWuYeckne XxapakTepucTUKM 3N1eMeHTOB 3JaHus npusefeHbl B Tabnuuye G.2.
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Ta6bnunuyua Gl - YpoBeHb 3BYKOBOrO [JaBJ/ieHMA Ha paccTtofAHuuM or 1 go 2 ™M oOT

BHyTpeHHeVI MOBEPXHOCTN CerMeHTa B OKTaBHbIX MoJjiocax 4acTtoT

CpeaHereomeTpuyeckas yactoTa, Iy

63 125 250 500 1000 2000 4000 8000
£«.-AB
OTHOCUTENBHO 70 74 76 72 70 67 62 57
20 mkMa

AKyCTUYECKME AaHHble 31EMEHTOB yKasaHbl B Ta6nuue G.2
Ta6nuuya G.2 - PacueTHble aKycTuyeckne gaHHble 3/IEMEHTOB 34aHus

onemMeHT BennuunHa CpefgHereomeTpuyeckas yactora, Iy

63 125 250 500 1000 2000 4000 8000

Nerkuin 6eToH R* 32 36 36 33 39 49 57 63
ToNwuHoW 100 Mm

3acTekneHHble R* 15 19 23 25 25 25 25 25
OKHa TONTWMUHOWK 4 MM

BopoTa R** 21 23 28 30 30 30 30 30

O6blyHaa aBepb R** 13 17 22 25 25 25 25 25

Kpbiwa R** 16 24 27 30 37 44 47 49

OcTeKkneHHble R** 9 11 15 22 26 30 30 30
3/1EMEHTbI KPbIWKY

BeHTUNAUNOHHbIE D* 0 4 11 13 10 8 8 5
rnywuTenn

‘faHHble NabopaTopHbIX U3MEPEHNU
**[laHHble HaTYypPHbIX M3MepeHu

G2 OKoHyaTenbHasa moaenb

G2.1 3amMeHAOUWME TOYEYHbIE UCTOYHUKN

ONna MUHMMaNbHOTro paccTOAHUA OT KOHTPOJZIbHOW TOYKM A0 UeHTpa CerMeHTa CTeHbl
A =50M MakcumasnbHble AMaroHasibHble pa3Mepbl KBagpaTHbIX CETMEHTOB paBHbl (CM. pu-

CYHOK G.2):

- CerMeHT cTeHbl umeet pasmep |/4\fof=17,7 m. CnepoBaTtesibHO, pa3Mepbl nNps-

MOYTO/IbHbIX CEFMEHTOB CTEHbl MOXHO MPUHATL paBHbIMKM 10 *20 M;

- CerMeHT Kpblilwn nmeet pasmep 1/4>/2(rf+30)= 283 M, Tak 4TO MPAMOYroJibHble

CEerMeHTbl KPbIWX MOXHO MPUHATbL paBHbiMK 20 * 20 Mm;
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- cTeHa 1 npepacTaBneHa TpeMs 3aMeHAWUMN TOYEYHbIMU UCTOYHUKamu: j =1 (c
BopoTammn), j = 2u j =3 (6e3 BopOT);

- CTeHa 2 npeAcTaB/fieHa NATbI0O UAEHTUYHBIMU 3aMEHALWNMN TOYEUYHBIMU NCTOYHU-
Kamum c Homepamu | ot 1 a0 5;

- CTeHa 3 npeAcTaB/ieHa TpeMs 3aMeHSAWNMN TOYEYHbIMW UCTOYHUKAMMKU C HOMepa-
Mn j = 1(c gBepblo), j =2 un j =3 (6e3 agBepn);

- CTeHa 4 npepacTaB/eHa WeECTb 3aMEHSAWNMN TOYEYHBIMW NCTOYHUKAMWN C HOME-
pamuj ot 1 o 5 ANA OANHAKOBBIX CEIMEHTOB CTEeHbl U j = 6 AN1A OTBEPCTUSN;

- KpbllWwa 5 npepctaBneHa NATHaALaTbio 3aMEHAWWMN TOYEYHBIMU UCTOYHUKAMU C
HoMepamu j oT 1 40 5 AN OAMHAKOBbIX CETMEHTOB KPbIKN C OCTEK/IEHUEM 3/1eMeHTOB 1 C

HomMepamMu j oT 6 o 15 AN UAEHTUYHbIX CEeTMEHTOB KpbilWKN 63 OCTekKIeHus.

PucyHok G.2 - Mpumep pa3bueHnss NOBepXHOCTel 34aHNA Ha CErMEHTbI

G22 YpoBeHb 3BYKOBOW MOLLHOCTHU

Ans ka>kAoro cerMeHTa ypoBeHb 3BYKOBOW MOLWHOCTW pPacCUYMTbIBAKT MO UCXOAHbLIM
OaHHbIM 1 opmynam (2) u (5). B Tabnuuyax G.3 - G.7 npuBefeHbl faHHble ANS Ka>epnoi
NOBEPXHOCTY 3f4aHus.
Tabnunuyua G.3 - PacyeT ypOBHS 3BYKOBOW MOLWHOCTM ANA CETMEHTOB CTeHbl 1

CpepgHereomeTpxeckas yacTtora OKTaBHOW MOsOCHI,

1y

CermMeHThbl Bennunna

63 125 250 500 1000 2000 4000 8000

Bce cermeHTbl 70 74 76 72 70 67 62 57
A
Bce cermeHTbl c* -5 -5 -5 -5 -5 -5 -5 -5
(npunoxeHune B)

CTeHa c BopoTamu R' cTeHbl C
c M BopoTamm* 28,2 308 339 31,8 348 364 365 365

[popmyna (3)]
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OKoH4YaHue Tabnuubl G.3
CpepHereomeTpuyeckas 4yacToTa OKTaBHOI NOJOCHI,
ry

CermeHThl BennunHa
63 125 250 500 1000 2000 4000 8000
1019S/SQ 23 23 23 23 23 23 23 23
K 59,8 61,2 60,1 582 532 486 43,5 38,5
[thopmyna (91
A 0 0 0 0 0 0 0 0
(npunoxeHwnel)**)
Orpa>kpgatwoLme R' cTeHbI* 32 36 36 33 36 39 40 40
KOHCTPYKLUN [dbopmyna (3)]
CcermeHToB 6e3

BopoT () = 2,3)

101gS/S0 23 23 23 23 23 23 23 23
K 56 56 58 57 52 46 40 35
[chopmyna (2)]
A 0 0 0 0 0 0 0 0

(npunoxeHwuel)**)
* PakTmyeckas 3BYKOW3ONAUWS MNpuMBeAeHa C y4eTOM HaTypHbIX YC/OBWI, B CWMy 4ero oOHa
orpaHuyeHHa 3HavyeHunem 40 ab.

** C yyeTOM nonpaBku TenecHoro ymaDQ, paBHoli 3 ob (B HanpaBneHun nepen noBepxHoO-
CTbl0).

Tab6nuuya G.4 - PacyeT ypOBHS 3BYKOBOW MOLWHOCTW ANA CETMEHTOB CTeHbl 2

CpefHereomeTpuyeckas yactota OKTaBHON! NoOCHI,
ry,

CermenTel Benuunna 63 125 250 500 1000 2000 4000 8000
Bce cermeHTsbl L 70 74 76 72 70 67 62 57
Bce cermeHTbI cA -5 -5 -5 -5 -5 -5 -5 -5
(npunoxexve B)
CerMeHTbl CTEHbI R' cteHa c
J =1,2,3 4,5 OCTeK/NeHnem* 24,2 28,0 30,8 30,6 32,8 33,7 33,8 33,8
[hopmyna (3)1
K 63,8 64,0 63,2 59,4 552 51,3 46,2 41,2
[hopmyna (21
q 0 0 0 0 0 0 0 0

(npunoxeHune!)**)
* dakTuyeckasa 3BYKOW3OMSALMA MpuBedeHa C YY4eTOM HaTypHbIX YC/I0BWIA, B CUy 4ero OHa
orpaHnyeHHa 3HauveHnem 40 ab.

** C yyeTOM nonpasku TenecHoro ymaDQ, paBHoii 3 gb (B HanpaBneHun nepej noBepxHO-
CTbl0).
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Ta6nuya G.5- PacyeT ypOBHS 3BYKOBOI MOLWHOCTW A1 CETMEHTOB CTeHbl 3

CpefHereomMeTp X eckas yacToTa OKTaBHOW mon ocbl, Ly

CermeHThbl BenTtunHa
63 125 250 500 1000 2000 4000 8000
Bce cermeHTbl 70 74 76 72 70 67 62 57
Bce cermeHTsbl Ci -5 -5 -5 -5 -5 -5 -5 -5
3

(npunoxexune B)
CermMeHT CTeHbl C R’ cTeHbl ¢ 29,4 326 338 320 359 38,4 38,7 388
asepbio (j =1) ABepbo*
[hopmyna (3)]
1019S/S0 23 23 23 23 23 23 23 23

K 58,6 59,4 60,2 580 521 46,6 41,3 36,2

(chopmyna (2)]
A
(npunoxeHne
E£>*)
CerMeHThbl CTeHbI v A
6e3 aBepu
0 = 3,3) Kak gna cteHbl 1, j = 2,3
* dakTuyeckas 3BYKOW3OMSALMA MpuBeAeHa C YY4eTOM HaTypHbIX YC/I0BWIA, B CWU/y Yero oHa
orpaHmyeHHa 3Hay eHvem 40 gb.
** C yyeTOM nonpaBku TenecHoro yrna230, paBHoii 3 ab (B HanpaBneHun nepepg
NOBEPXHOCTbH).

Tab6nuya G.6- PacyeT ypOBHS 3BYKOBOW MOLHOCTU A/ CETMEHTOB CTeHbl 4

CpepgHereomeTpkMeckas 4ya cToTa OKTaBHOW

nosocsl, Ny
CermMeHTbl BenununHa
63 125 250 500 1000 2000 4000 8000
Bce cermeHTbl Y 70 74 76 72 70 67 62 57
Bce cermeHTsbl cn -5 -5 -5 -5 -5 -5 -5 -5
(npunoxexve B)
CermMeHTbl CTeHbl K Kak gna cteHbl 2,j =1 2,3, 4 5
(/I=1, 2, 3 4,5)
CermMeHThbl C D 0 4 11 13 10 8 8 5
otBepcTuaAMM (j = 6)
101gS/S0 1 1 1 1 1 1 1 1
S = {0,32x4) m2
K 69 73 75 71 69 66 61 56

[thopmyna (4)]
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OKoH4YaHue Tabnuubl G.6
CpefHereomeTpTeckas yactoTa OKTaBHOM

nonocol,ly,
CermeHTbl BenununHa
63 125 250 500 1000 2000 4000 8000

D* 3 3 3 3 3 3 3 3
OTBEPCTUSA Ha
na0cKoCTH,
(npunoxeHune
£)%)
* C y4yeTOM nonpaeBku TenecHoro ymaDQ, paBHoit 3 b (B HanpaBneHun nepepg
NOBEPXHOCTbI0).

Ta6nuya G.7 - PacyeT ypoBHS 3BYKOBON MOLWHOCTW A1 CETMEHTOB KpblWKn 5

CpepfHereomeTpuyeckas yactota OKTaBHOM nosocsl, 'y

CermeHTsl Benunuunxa
63 125 250 500 1000 2000 4000 8000
Bce cermeHTbl K 70 74 76 72 70 67 62 57
»
Bce cermeHThbl C/l, (npunoxeune -5 -5 -5 -5 -5 -5 -5 -5
B)
CermMeHThbl C R" Kpbiwn n
OCTEK/IEHNEM ocTekneHus* 15,8 23,2 26,3 29,8 36,5 43,1 45,3 46,5
(/=12 34,5 [dbopmyna (3)1
101gS/S, 26 26 26 26 26 26 26 26
K 75,2 71,8 70,7 63,2 54,5 44,9 37,7 31,5
[chopmyna (2)]
CermeHThl 6€3 R' Kpbiwn
OCTEKNEHUS [hopmyna (3)]
0=6, 7..... 15) 16 24 27 30 37 a4 47 49
101gS/S, 26 26 26 26 26 26 26 26
A 0 0 0 0 0 0 0 0

(npunoxexune £)*)
* CyyeTOM MonpaBkn TeNeCHOro yrna, paBHoii 3 b (B Hanpas/ieHWn nepef NOBEPXHOCTbIO).

G 3 Pe3ynbTaTbl pacyeTa No ynpoweHHOW Moaenu

YpoBeHb 3BYKOBOW MOLHOCTA MOBEPXHOCTU 3[4aHWNA paccunTbiBalOT aHanornyHo G.2,
paccmaTtpuBas BCIO MOBEPXHOCTb Kak OAWH cermMeHT. O6Wuili ypoBeHb 3BYKOBOW MOLHOCTH
KaXAoih NOBEPXHOCTW MOXHO oOnpefennTb Ha OCHOBe faHHbIXx Tabnuy G.3 - G.7 nyTem

CYMMUpPOBaHUA YpPOBHEN 3BYKOBOI MOLLHOCTW BCEX CErMeHTOB NOBepxHocTU. B Tabnuuye
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G.8 npepcTaBiEHb pesynbTaThl pacyeta gns BCeXx MNOBepxHoCcTell, BKNouyas
KOppPeKTUpOBaHHbLIK Mo A ypoBeHb 3BYKOBOW MOLHOCTHU.

Ta6nunya G.8 - Pe3ynbTaTbl pacyeTa KOPPEKTMPOBAHHbLIX No A YypoBHei 3BYKOBOI
MOLWHOCTM ANSA NOBEPXHOCTEW 34aHUSA

YpoB eHb 38MKOBOI MOLWHOCTU B OKTaBHbIX MOo/1ocax,

oNemMeHT .U.E’ CO c3efHereoMeTpTeCKWN Mu yactotamun, Iy, AN

3paHuAa OB N
63 125 250 500 1000 2000 4000 8000

CteHa 1 62,4 63,3 63,6 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
Ctena 3 61,8 62,2 60,2 62,1 56,8 51,0 45,2 40,2 62,2
CteHa 4 72,0 74,0 74,2 70,3 67,5 64,3 59,2 54,2 72,9
Kpbiwa 5 86,8 83,0 82,0 74,8 65,9 56,1 48,4 41,8 76,6

PesynbTupywowmnii ypoBeHb 3BYKOBOTO JaB/IeHUSA B KOHTPONbHOW TOYke onpepenstwoT
NoO CYyMMapHOMY 3aTyxaHWK A5 TNOBEpPXHOCTW, KOTOpoe 3aBUCWUT OT PpaccTOssHUSA ¢
OTHOCWUTENbHOTO NOMIOXEHUA KOHTPONbHOW TOYKM. Tak Kak B cayvyae ynpolweHHOW moaenu
BblpaXeHune ANA 3aTyxaHWs He 3aBUCUT OT 4YacCTOTbl, TO HENOCPEACTBEHHLIM pacyeToM
MOXHO NONYy4YUTb YpOBHM 3Byka A. B Tabnunue G.9 npuBefeHbl pe3ynbTaTbl TakMx pacyeToB
¢ ucnonb3oBaHmem cdopmyn (E.1) m (E.2) ANS KOHTPONbHbLIX TOYEK, PaCNO/IOXKEHHBbIX
HanpoTUB LEHTPOB CTeH 1 u 4.

B naHHOM npumepe ypoBeHb 3BYKOBOW MOLWHOCTU CTeHbl 1 3HAYUTENIbHO HUXeE, 4YeM
ONA KpblWW MAKM cTeHbl 4. Takum o6pa3omM, oueHKka YPOBHS 3BYKOBOrO JaBneHWA AN 3TOl
CTeHbl Ha 60NblIeM pacCcTOSHWUW MOXeT OblTb TakXe Manoi, NOCKONbKY BKnaj 3BYKOBOTO
U3Ny4YeHUs APYrNX NOBepxHOCTel 34aHNsA He NMPpUHMMaeTcsa BO BHUMaHue. Ona cTeHbl 4 370
He Tak.
Ta6nunuya G.9 - Pes3ynbTaTbl pacyeTa YpPoOBHA 3Byka A B KOHTPONbHbIX TOuYkKax,

pacnonoXeHHbIX HanpoTWB LEHTPOB cTeH 11 4 (cM. pucyHok G.1)

PaccTtodHune K K
d, Bennunna ANA CTeHbl 1, ANA CTeHbl 4,
M aABA 064
5 K 62,9 72,9
T 26,3 28,3

[ opmyna (E.2)]

OKOHuYaHune Tabnuybl G.9
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PaccTtosiHue
d

M

25

30

BenwwuHa

L,
[ opmyna CE D1

K

Al
[th opmyna (E. 2)]

K
[t opmyna (E. 1)]

K
ONA CTeHbl 1,
OBA

36,6

62,9

34,4

28,5

K
ONnA CTeHbl 4,
OBA

44,6

72,9

35,6

37,3
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MpunnoxeHne JA
(cnpaBo4HOE)
CBefleHNS O COOTBETCTBUUN CCbITIOYHbIX MEXAYHAPOAHbIX CTaHO4AapTOB
HauunoHanbHbIM cTaHgapTam Poccuiickoih ®epgepauynmn (M gelicTBYOW MM B 3TOM

KayecTBe MeXrocyagapcTBeHHbIM cTaHgapTam)

Tab6bnuya OA. 1

O603HauyeHne CCbIJIOYHOTO CTeneHb O603HauyeHne n HauMeHoBaHue
MeXAyHapo4HOro crtaHfjapTa  COOTBETCTBUSA COOTBETCTBYHWOLWEr0 HaLMOHANbHOTO
cTaHgapTa
EH NCO 140-3 IDT FOCT P MCO 10140-1:2012 «AKyCTK-

Ka. labopaTopHble U3MEepeHUs 3BYKOW30-
nAuUM 31eMeHToB 3AaHnin» Yactm 1-5
EH WCO 140-5 - *
EH 20140-10 IDT FOCT P UCO 10140-1:2012 «AKycTuKa.
NabopaTopHble M3MepPeHUs 3BYKOU30NA-
LN 31eMeHTOB 34aHuii» Yactn 1-5
EH NCO 7235 MOD FOCT 28100-2007 «AKycTuka. M3mepeHus
na6opaTopHble ans 3arnywatnumx
yCTpONCTB, ycTaHaBNWBaeMbIX B BO3AYXO-
Bojgax, W BO3ayxopacnpepenurtenbHoOro
obopyaosaHua. BHocuMble noTepu, noTo-
KOBbI WYyM W NajeHue MNOHOro fasre-
HNA»

* CoOTBeTCTBYHOLWMNI HaLWOHaNbHbLIA cTaHfapT OTcyTcTByeT. [lo ero yTBepxaeHus pe-
KOMeHAyeTCA WCNONb30BaTb MEPEeBOJ Ha PYCCKUIA A3bIK JAHHOTO MeXAyHapoAHOro CTaH-
papTa. lepeBoj [aHHOrO MeXAyHapoAHOro craHgapta HaxoauTcs B PepepasibHOM WH-
dpopmMaLMoOHHOM (DOHAE TEXHUYECKUX pernaMeHTOB M CTaHAapToB.

MpumeuaHnune - B HacTosAwel Tabnuue ucnonb3oBaHbl cnegylolime ycnoBHble 0603Ha-
YEeHUA CTeneHn COOTBETCTBUA CTaHA4apToOB:

- IOT - ngeHTUYHble cTaHgapThl;

- MOD - moguduumpoBaHHble cTaH4apThl.
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