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HALUVMOHANBbHbLIN CTAHAAPT POCCUWNCKOW GEAEPALUNU
AKyCTUVKa 3aaHni

METO/Abl PACUYETA AKYCTUYECKNX XAPAKTEPVCTWK 3JAHUIA MO
XAPAKTEPUCTUKAM VX 9NIEMEHTOB
YacTb 4
3ByKonepeaaya 13 noMeLleHusa Hapyxy

Building acoustics. Estimation of acoustic perform ance of buildings from the performance of elem ents. Pait 4.
Transm ission of indoor sound to the outside

[ata BBefeHus -

1 O6nactb NPUMEHEHMUA

HacToswwii cTaHgapT ycTaHaBnMBaeT MeTOAbl pacyeTa YpPOBHS 3BYKOBOI MOLLHOCTM
lymMa, CO3/1aBaeMOoro MCTOYHMKAMM, PACMOJIOKEHHLIMU BHYTPW 3[4aHUS, U U31y4aemoro
HapyXy ero orpaxgatolmmy KOHCTPYKUUAMK. PacueT MpPou3BOASAT Ha OCHOBE pe3y/bTaToB
M3MEpPEHUIi YPOBHSI 3BYKOBOTO [aB/IEHUSI BHYTPU 3[4aHNs U AAHHBIX, XapaKTepu3yoLmx 3By-
Konepegayy COOTBETCTBYIOLWMX 3/IEMEHTOB W OTBEPCTUi B Orpaxpatomx KOHCTPYKUMSIX.
PaccunTaHHble YPOBHU 3BYKOBOW MOLLHOCTM BMECTE C LUYMOM APYTUX UCTOYHMKOB, pacmno-
NIOXEHHbIX Ha OrpaxAaalolmMxX KOHCTPYKUMUAX WAM nepen HUMKW, UCMOMb3ylT ANns pacyeTa
YPOBHS 3BYKOBOIO [aBf€HWsl Ha 3a[aHHOM PacCTOSIHAM OT 3[aHMs Kak aKyCTUUYECKOin xa-
pakTepucTUKN 34aHus.

HacToawuii cTaHgapT He pacnpocTpaHsieTcs Ha MEeTofbl pacyeTa YPOBHSI 3BYKOBOIO
[aBNEHUs] BHYTPEHHMX WCTOUYHMKOB LUymMa BHYTPWM 3[aHUS U He paccMaTpuBaeT pacnpo-
CTpaHEHWe LymMa CHapyXxu 3gaHus.

MpumeyaHue -YnpoleHHas Mofe/b NPOrHO3MPOBaHNA YPOBHEI 3BYKOBOTO aB/IEHMS
BHELUHEro LymMa paccMoTpeHa B npunioxeHum E.

HacTtoswumii ctaHgapT ycTaHaBMBaeT OCHOBHbIE MPUHLMMbLI MOCTPOEHUS pacyHeTHbIX
cxem, onpegensiet o6nacTb WX NPUMEHEHUS U OrpaHUYeHUsi, ycTaHaB/IMBaeT MNepeyeHb
COOTBETCTBYHOLIMX BeNUUMH. CTaHAAPT npefHasHayeH Ans aKCnepToB B 0611aCTV aKyCTUKM
W CNYXUT OCHOBOW [AnA paspaboTky [OKYMEHTOB U MpOrpaMMHbIX CPeAcTB  Afist

cneynasimCTtoB B CTPOUTENBLCTBE C YH4ETOM pPErnoHasibHbIX Tpe6OBaHI/II7I.

N3paHne oduunansbHoe 1
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2 HopmaTtmBHbIE CCbINIKN

B HacTosillem cTaHAapTe WCMNO/b30BaHbl HOPMATWBHbIE CCbIIKM Ha chnegylouime
cTaHAapTbl. HefaTupoBaHHYK CCblIKY OTHOCAT K nocnefHeli pefakuuy CCbIIOYHOrO CTaH-
JapTa, BK/IOYas ero U3mMeHeHus.

EH NCO 140-3'1 AkycTuka. MN3mepeHne 3BYyKOM3OAAUUM 34aHUA N CTPOUTESbHbIX
anemeHTOB. YacTb 3. /labopaTopHble M3MEpEeHWs 3BYKOU3OMALUM BO3AYLIHOTO LIyMa 3fe-
MeHTamu 3gaHmnii (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 WNCO 140-5 AkycTuka. W3mepeHue 3ByKOM3ONAUUWM 3[aHWUI U CTPOUTENbHBIX
anemeHTOB. YacTb 5. W3mepeHusi B HaATYpHbIX YC/IOBUAX 3BYKOMU30MALMK hacafoB un ane-
MeHToB dhacagoB (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 20140-10’1AkycTuka. V3amepeHme 3BYKOM30NSALUMU 30aHUA N CTPOUTESNbHbIX 3ne-
MeHTOB. YacTb 10. /labopaTopHble U3MEpPEeHUs 3BYKOMU30MALMM BO3AYLUHOMO LWymMa MaJsibiX
cTpouTenbHbix usgenuii (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. MeToabl M3MepeHuidi Ans KaHanbHbIX raywmTenein. BHocu-
Mble MOTepW, MNOTOKOBLIM LyM U CymmapHble notepu gasnexus (EN ISO 7235, Acoustics-
Laboratory measurement procedures for ducted silencers and air-terminal units - Insertion

loss, flow noise and total pressure loss)

3 TepMuHbI 1 onpepenieHus

B HacTosilleM cTaHAapTe NPUMEHEHbI ClieaylolMe TepMUHbl C COOTBETCTBYIOLMMM

onpeaeneHnamn.

*) EBponelickne ctaHgapTtel EH NCO 140-3, EH 20140-10 3ameHeHbl Ha ceputo ctaHgaptoB EH MCO 10140
(wactn 1-5), ngeHtuuHole MCO 10140 (yacTtu 1-5). Ecnm Tpe6oBaHWA OTMEHEHHbIX CCbIIOYHbIX CTaH4apTOB
3KBMBaJIEHTHbI TPE60BaHNAM HOBbIX CTaHAapPTOB, TO NOCMeAHNe yKasaHbl fjasiee B CHOCKax.

2
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3.1 BenuuuHbl, XxapakTepusytowme akyCTMYeCKne CBOWCTBa 34aHUN

3.1.1 ypoBeHb 3BYKOBOW MoOLWHOCTM (sound power level) , AB: YpoBeHb 3BY-
KOBO MOLLHOCTW 3aMEHSIHOLLLEr0 TOYEYHOr0 MCTOYHMKA LUyMa.

3.1.2 nonpaBKa XapaKTepUCTUKM HanpaBneHHoOCTM (directivity correction) De,

ab: OTKNOHEeHNEe YPOBHA 3BYKOBOIo AaBJ/IEHMA TO4YEYHOro WMCTOYHMKa LWymMa B 3afaHHOM
HanpaB/eHnn OT YPOBHA 3BYKOBOro AaBJ/ieHUA HeHanpaB/1IeHHOIo To4e4YyHOro WMCTOYHWKa C

TEM Xe YPOBHEM 3BYKOBOW MOLLHOCTU.

3.2 AKyCTn4yeckme xapakTtepuUCTUKN 3/IEMEHTOB

3.2.1 3Bykousondauma (sound reduction index) R, gb: 3Bykou3onauusa anemeHta
npu npsMoOi 3Bykonepepaye, onpegensemas B cooTBeTcTBMM ¢ EH WCO 140-3' wm
EH NCO 140-5.

3.2.2 npuBegeHHass pa3HOCTb YpPOBHel 3nemeHTa (element normalized level

difference) , Ab: TMpuBeaeHHas pasHOCTb YPOBHE Manoro TEXHWYECKOro 3/1IEMEHTa,
onpegensemas B coorseTcTBumn ¢ EH 20140-10'.

3.2.3 BHOCuUMbIe noTepu anemeHTa (insertion loss of an element) D , gb: CHuxe-
H/ME YPOBHS 3BYKOBOI MOLUHOCTWU B 3afaHHON KOHTPOJIbHON TOYKE 3a 3/1EMEHTOM, 06YC/10B-
NIeHHOe MNOMeLLeHneM [aHHOro 3/ieMeHTa B BO3[4yX0BO[, C XECTKMMW CTeHKkaMu B MecCTe,
onpegeneHHom B cooTtseTcTBun ¢ EH NICO 7235.

MpumeuvaHue - B cnyyae 3n1emMeHTOB, A1 KOTOPbIX METOAbl HACTOALLEro cTaHaapTa
HenpyMeHVMbI, CriegyeT UCMO/b30BaTb 3KBMBA/IEHTHbIE METOAbI.

3.2.4 [pyrve XapakTepucTUKN 3/IEMEHTOB

[ononHUTeNbHbIMK AaHHLIMK NpU pacyeTax ABMSHOTCS:
- hopMa OrpaxpgatoLmx KOHCTPYKUMIA 30aHNS;

- NJioWaan 3/1EMEHTOB.

3.3  [Apyrve TepMUHbI N BENMNYNHBI

3.3.1 ypoBeHb 3BYKOBOro gaBseHus (sound pressure level) Lp> ab: YpoBeHb 3BY-

KOBOro naBJieHNA B 3aAaHHOVI KOHTpOJ'IbHOVI TO4YKEe BHe 3JaHuA, co3gaBaemMoro UCTOYHUKOM
wymMa, OTHOCALWKMMCA K 3aaHUK n/vnn Haxogawmmcs BHYTpW HeEro, 006bI4HO Oﬂpe,ﬂ,enﬂeMblﬁ

no pesynbrTaram I/I3Mep6HVII7I B COOTBETCTBUN C TpE6OBaHI/IF|MI/I pernoHasibHbIX HOpMaTuB-

' CnegyeT npuMrHaTs EH NCO 10140-2.
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HbIX [OKYMEHTOB (yCTaHaB/MBAKLWMX TOYKM W3MEPEHWIA, Bpems HabGMAEHUS U YC/oBUA
N3MEPEHUA).

MpumeyaHue - YPOBEHb 3BYKOBOrO [aBfEHNS OObIMHO KOPPEKTUPYHOT MO YacTOTHOM
Xapakrepuctuke A'.

3.3.2 cymMapHoOe 3aTyxaHue, 06yC/IOB/IEHHOE YC/IOBUSIMU pacnpocTpaHeHus

wyma (total attenuation due to propagation) 0B: Pa3HOCTb Mexay YPOBHEM W3J1yYeH-

HOIi 3BYKOBOI MOLLHOCTM U YPOBHEM 3BYKOBOIO [aB/IeHUSI Ha paccTosiHuu d OT orpaxpaato-
LMX KOHCTPYKUMIA 34aHus, 06YCroBfeHHas AelicTBMEM BCexX SIBIeHW Mpu pacnpocTpaHe-
HUM 3BYKa, HampuMep reoMeTpuyeckoli pacxXxoguMMOCTbH0 3BYKOBOUW BOJIHbI, MOT/OLWEHNEM
3ByKa B BO3AyXe, apdeKTamMy 3KpaHWpOBaHWUA U APYTUMU NPUYUHAMU.

3.3.3 koapchuuymeHT anddpysun (diffusivity term) Cd, gb: PasHoOCTb mexay ypoB-

Hem 3BYKOBOrO AaBfIEHUSI Ha PacCTOsHUKM OT 1 A0 2 M OT BHYTPEHHEel NOBEpPXHOCTW COOT-
BETCTBYIOLLErO 3/1eMeHTa 34aHNA U YPOBHEM WMHTEHCMBHOCTU MEPNeHAMKYNSAPHO najaroLle-
r0O Ha 3TOT 3NEMEHT LUyMa.

MpumeyaHne - B ycnosuax auddy3HOrO MOMA M OTPaKAIOWWMX CTeH KoaddmumeHT
andpcpysumn Cd = - 6 ab. B apyrux cutyaumsax KoadadmumeHT amdpdpy3nm MoXeT naMeHsaTbea ot 0 Ao
MUHYC 6 Ab.

3.3.4 ypoBeHb 3BYKOBOIO AaB/ieHUs1 BHYTpeHHero wyma (inside sound pressure

level) OB: YpoBeHb 3BYKOBOrO AAaBMEHWST BHYTPU 3[4aHWS Ha PacCTosiHUM OoT 140 2 M

OT paccmMaTpvMBaeMOoro 3fieMeHTa WM CerMeHTa orpaxgjatolieid KOHCTPYKLUN 34aHuns.
MpumeuvyaHue - B cnyvyae gndpdpy3HOro Mons OH COOTBETCTBYET CPEAHEMY YPOBHIO
3BYKOBOTO JaBfieHusi B avucpdoy3HoOM rnosne.
3.3.5 3aMeHsoWMiA ToYeYHbIi UCTOYHUK (Substitute point source): TouyeuHblli WC-
TOYHMK, N3/TyHaloLNiA TaKoM Xe LWyM, KakK U CerMeHT orpaxjatolleli KOHCTPYKUMN 34aHns.
MpumeyaHune - CerMeHT MOXET COCTOSITb M3 OAHOr0 WM HECKOMbKUX 3/1IEMEHTOB 3/a-

HUA WM OAHOIO WM HECKOJIbKNX OTBepCTVIVI.

4 Mopgenu pacyeTta
4.1 O6wume NonoxeHms
CyMMapHbIii YpOBEHb 3BYKOBOrO [AaB/IEHUS B KOHTPOJIbHOW TOYkKe, BblI6paHHON Ha

3ajlaHHOM pacCCToAHUN OT 34aHud, onpeaendeTca cnegyrowmnmm cnaraemMbiMi:

B Poccuiickoil ®eaepauum KoppekTUpoBaHHbIi MO YaCTOTHOI XapakTepUCTUKe A ypoBeHb 3BYKOBOTO AaBrie-
HUS1 HAa3bIBAOT YPOBHEM 3ByKa WM YPOBHEM 3ByKa A. [lanee Besfe UCMO/b3yeTcsi NOCNELHUI TEPMUH.

4
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- LYMOM, MW3/lyYaeMbiM 3/IEMEHTAMU Orpaxiarolwmnx KOHCTPYKUWMIA 3paHus u3-3a
HaM4YnUA BHYTPEHHUX WCTOYHMKOB LIYMa;

- WYMOM, W3/ly4aeMblM OTAENIbHbIMU UCTOYHUKAMM, PaCMnOfIOKEHHbIMU Ha MOBEpX-
HOCTM WM CHapYXu 3[aHus;

- BHELHUM LWYyMOM U 3dchekTamy ero nosiBfieHus (yAaneHHble WCTOYHWKM, NOrso-
LeHNe BO3AYyXOM, B3aMMOAEWCTBME 3BYKA C MOBEPXHOCTbIO 3eM/n, 3hhekTbl 3KpaHMpoBa-
HUSI, OTPAXEHUSA 1 gpyrue).

LWym, n3nyyaemblii OrpaxgatoliyiMm KOHCTPYKLUUSIMU 34aHUSl, MOXET GbiTb npegcTas-
NEeH U3/lyYEHWEM O[HOTO WM HECKOSIbKUX 3aMEHSILWMUX TOUYEYHbIX WCTOYHWMKOB. Kaxablli
TOYEYHbI/i WCTOYHWMK 3KBMBASIEHTEH CErMEHTY Orpaxzarolleli KOHCTPYKUUWM 34aHus  Win
rpynne oTAeNbHbIX UCTOYHWUKOB Lyma. Ko/MMYEeCTBO TOYEUHbIX MCTOYHWUKOB, HEOBXOAUMbIX
ONs aflekBaTHOTo MNpefcTaB/ieHUs U3/TyYeHUsl 3[aHWsl, 3aBUCUT OT PACCTOSIHUS KOHTPO/b-
HbIX TOYEK OT 3[aHNs U OT YC/IOBUIA pacnpocTpaHeHust 3Byka. Kak npaBu/io, orpaxaatoLlyo
KOHCTPYKLMIO MPEeACTaBASOT XOTS Obl OAHUM TOUYEYHbIM WCTOYHWMKOM A/ KaXAoh U3 cTo-
POH 34aHWA, T. € CTEH U KPblWW, HO 4YacTo TPebyeTcs HECKOSIbKO TOYEYHbIX WCTOYHWUKOB
ONS KaXKA0M M3 NOBEPXHOCTEN 3TUX CTOPOH.

YpoBeHb 3BYKOBOIO [JaBJfiEHUS B KOHTPOJ/IbHOM TOUKE BHE 34aHUsi onpepensieTcs

BK/1a[0M KaXA0ro 3aMeHsSoLEero TO4e4YHOro NCTOYHUKA B COOTBETCTBUM C DOPMYSON
h =i.+B.-4» (1)
roae Lp - ypoBeHb 3BYKOBOrO AaBfiEHWUS U3/1y4YEeHUS 3aMEHSIOWEro TOYEeYHOro MUCTOYHMKA

B KOHTPOJIbHOI TOUKE BHE 3gaHus, Ab;

1B - ypoBEeHb 3BYKOBOI MOLLHOCT/ 3aMEHSIOLLET0 TOYEYHOTO UCTOYHMKA, AB;

[ - nonpaBka xapakTepucTuUKM Hanpas/IEHHOCTW 3aMeHSALWEero ToO4YeyHoro UCTou-

HVKa B HanpaB/1eHUn KOHTpOI'IbHOI‘/‘I TOuYKM, ab;

AN, - CyMMapHoOe 3aTyxaHue uymMa 3aMeHAlWero To4e4yHoro MCTodHuka npu pac-

NPOCTPaHeHUN A0 KOHTPOJIbHOM TOYkM, Ob.

PacueTHas Mogesnb, paccMaTpuMBaemMasi B HAcTOsILLEM CTaHAapTe, NPUMeHsieTcs Ans
pacueTa YpOBHSI 3BYKOBOW MOLLHOCTM 3aMEHSIIOLLEr0 TOUEYHOrO WCTOYHMKA A1 CTPOUTESb-
HbIX 3/TEMEHTOB U OTBEPCTUIA B Orpaxaarolinx KOHCTPYKLUAX HAa OCHOBe

- YPOBHS 3BYKOBOFO aBNeHNs1 BHYTPEHHETO LLYMa;

- XapaKTepucTuK 3/IeMEHTOB, 06pa3yroLWUX OrpaxjaroLle KOHCTPYKLUM 34aHus.

Mogfenb Takxe MO3BOMSET ONpeAenuTb OXWAAEeMyH MNOMNpaBKy XapakTepUcTUKM

HanpaBNeHHOCTU A1 Pas/INYHbIX TUMOB 3/IEMEHTOB. YPOBEHb 3BYKOBOrO AaB/IEHUSA BHYT-
5
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PEeHHero Wyma, Kak NnpaBWu/o, XapaKTepu3yloT 3KBMBA/IEHTHLIM YPOBHEM 3Byka Ha 3afaH-
HOM MHTEepBasie BPEMEHW COI/1aCHO COOTBETCTBYIOLWMUM TpeGoBaHWAM. OAHAKo MOryT Mpu-
MEHSITLCS ApYT1e TUMbl YPOBHEN, HanpyMep MakCMMasbHbIA YypPOBEHb 3BYKOBOTO AAB/EHUS.
PacueT ypoBHSI 3BYKOBOrO AaB/ieHUSI BHYTPEHHEro LIyMa, a Takke onpedeneHve Bknaja
OTAe/bHbIX UCTOYHMKOB LUyMa He pacCcMaTpuBaloT B HACTOSILLEM CTaHgapTe.

CymmMapHoe 3aTyxaHue, 06YC/IOB/IEHHOE YC/IOBUSIMM pacnpocTpaHeHus lwyma, Af(l

Heobxoaymoe AN NPOrHO3MPOBaHUS YPOBHA 3BYKOBOTO [aBfIEHWS B KOHTPOJIbHOWM TOuKe,
MOXHO OUEHWUTb MeToAaMu pacyeTa pacnpoCcTpaHeHUs 3ByKa TOYEYHOr0 MWCTOYHMKA Ha
MECTHOCTU. 3TW pacyeTbl He pacCMaTpUBalOTCHA B HACTOALLEM CTaHAapTe.

NMpumeuvyaHne - OOWH U3 TakMX METOAOB ONpeLEesIEHNs 3aTyxaHusi MpuBeaeH B [0], rae
CyMMapHoe 3aTyxaHune 0603HadeHO A. CymmapHOe 3aTyxaHne obpasyeTcsa K3 craraembix, 00y-
C/IOB/IEHHbIX Pa3/INyHbIMM 3hheKTaMN PacnpoCTpaHEHNS 3BYKa, TakKMMU Kak reoMeTpuyeckasi pac-
XOOVMMOCTb 3BYKOBOI BOJHbI, MOT/IOLIEHNE 3BYKA BO3AyXOM, B3aMMOZENCTBME 3ByKa C MOBEPXHO-
CTbtO 3eM1, adhhekTamy SKPaHMPOBaHNSA, OTPaKEHUS W ApYTMA.

[Nns npocTbIX ycnoBuii pacnpocTpaHeHns obwmii NOAXOA O/ OLEHKN YPOBHS 3BYKO-

BOTO AaBNeHus npeacTaBfieH B npunoxeHun E.
4.2 OnpepgerneHne 3amMeHSIIOLMX TOYEUHbIX UCTOUHUKOB Liyma

DneMeHTbl 3[4aHus, galwme BKiag B 3ByKOBOE M3Ny4vyeHue, AeNATCA Ha ABe rpynnbl:

- MI0CKMEe u3fiyyatenn, T. €. CTPYKTYPHbIE 3/1IEMEHTbl OrpaXgatlLnx KOHCTPYKLMIA
3[aHns, Hanpumep CTEHbI, Kpbilla, OKHa, ABEPW, B TOM YUC/le Masible TEXHUYECKMNE 3/1EMEH-
Tbl 34aHUSA Naowanbio MeHee 1 M2 (Hanpumep, peLleTkun u 0TBEPCTUS);

- LWMpOKMe OoTBepcTMAa nnowagsto oT 1 M2 un 6onee, Hanpumep, 60/blIME BEHTUNA-
LMOHHblE OTBEPCTUS, OTKPbITblE ABEPU 1 OKHA.

[ns pacueta pacnpocTpaHeHus WymMa BHe 3[aHUS KaXAblii 3/1eMeHT MOXeT ObITb
npeacTaBfeH 3aMeHSOWMM TOYEYHbIM WUCTOYHUKOM wWyMa. OfHaKo 34aHue MOXeT ObiTb
pasgeneHo Ha 6osiee KpynHble CErMeHTbl, KaXAblii M3 KOTOPbIX MOXHO NpeacTaBuTb 3amMe-
HSAIOLWMUM TOYEYHbIM UCTOYHUKOM. [Mpy cermeHTaumMm NpUMeEHSIOTCA cregyowme npasuia:

- YCNOBMA pacnpocTpaHeHne Wwyma A0 6/MKainX KOHTPO/bHbIX TOYEK, OANHAKOBbI
ONs BCEX 3/IEMEHTOB CErMeHTa,;

- paccTosiHMe A0 6nuxainweli KOHTPONbHON TOYKM AO/HKHO B [ABa pas3a npeBbilaTb
HanbOo/bLUNIA pasmep CErMeHTa;

- Yy BCEX 3/1IEMEHTOB CEerMeHTa YpPOBEHb 3BYKOBOrO [AaB/IEHWS BHYTPEHHEro LymMa

O4NHaKOB;

6
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- MOMpaBKa XapakTepUCTMKM HamnpaBfieHHOCTW OAMHAKOBA [/1 BCEX 3/IEMEHTOB Cer-
MeHTa.

Ecnu ogHo wnm 6onee U3 yKasaHHbIX YC/OBUI He BbINOSHSAETCH, TO creayeT Bbl-
6paTb Apyrve, Hanpumep, MeHbLUMe MO pa3Mepy CErMeHTbl, /1S KOTOPbIX YC/I0BUSI COBIt0-
[lEHBL.

Ecnu B pacyeTHOW Mofenn He yka3aHo MO-UHOMY, TO TOYEUHbI UCTOUHUK, 3aMeHSs -
IOl BEPTUKAIbHBI CEIMEHT, crieflyeT NpeAcTaB/sATb PACMoSIOKEHHbIM B TOUKE CErMEHTa,
Haxofsweics Ha NOJIOBUHE €ro LWMpWHbLI W 2/3 ero BbICOTbl. [1si BCeX APYrMX CEerMeHToB
No3nLUMsi 3aMEHSIOLLEr0 WCTOYHMKA COBMAJaEeT C MOSIOKEHMEM LEHTpa TSXECTU uUrypbl

CerMeHTa.

43 OnpepgeneHve YpOBHSI 3BYKOBOW MOLLHOCTM 3aMEHSIIOWEro TOYEe4YHOro

NCTOYHUKa

[ns ka>kgoro cermMeHTa ypoBeHb 3BYKOBOW MOLLHOCTM 3aMEHSIIOLLEr0 TOYEYHOro Mc-
TOYHMKA ONpeaensioT Mo CreAyLUM UCXOAHbIM AaHHbIM:

- YPOBHIO 3BYKOBOIO AaB/iIeHNS BHYTpPEHHero wyma LtIn\

- 3ByKOM30NAUMN R, 6OMLLLIOTO 3/1EMEHTA | orpaxaatoweil KOHCTPYKLUMN 34aHuns;

- NpVYBEAEHHON pas3HOCTWM YpoBHeN 3anemeHTa DKti Ana ManbiX TEXHUYECKMX 3ne-
MEHTOB Z

- BHOCUMbIM noTepsMm D 3arnywaroLwero wym afiemMeHTa A5 OTBEpPCTUin S

- nowaamn s, afieMeHTa 34aHna UM oTBepCTUs i.

Ons cerMeHTa orpaxgalolux KOHCTPYKUMIA 3[aHus YpOBEHb 3BYKOBOW MOLLHOCTM

3aMeHArLWero To4e4YHoro NCToYHMKa paccymTbiBakT Mo cbopmyne

L, =!,., +C, -tf+101g-f, @)

roe LfJ, - ypoBeHb 3BYKOBOrO AaB/fi€HMS HA PacCTOAHUM OT 1 A0 2 M OT BHYTPEHHER CTo-

POHbI cenuveHTa, ab;

Cj - KoathdmumeHT auddy3un 3BYKOBOrO NOMS BHYTPU MOMELLEHUs BOIU3U CermeH-
Ta, Ab;

R' - (pakTnueckas 3Bykousonauus cermeHta, ab;

S - nnowagb cermeHTa, M2;

- OMopHoe 3HauyeHue nnowaan, SO=1 m2.



FOCT P EH 12354-4-2012

®aKTMYECKYI0 3BYKOU3ONSALMIO CETMEHTA PACCUMTLIBAKOT HA OCHOBE [AaHHbIX A/s 06-

pasyioLmx cerMeHT a/ieMeHToB! Mo chopmysie

@)

roe R' - (pakTnyeckas 3Bykonsonauus anemeHTa I, Ab;

S, - niowaib afiemMeHTa r, Mz
DKt( - npmBegeHHasi pasHOCTb YPOBHEN 3nemMeHTa AN Maslor0 TEXHUYECKOro ane-

MeHTa 1, ab;

- CTaHfapTHas 3KBMBasIEHTHas n/owajb 3BykonoraoweHua; » =10 M2

T - YMC/IO KPYMHbIX 3/IEMEHTOB CErMEHTa;

N - YACNO MasibIX TEXHUYECKUX 3/IEMEHTOB CermMeHTa.

CBefeHus 06 ypoBHe 3BYKOBOIO f[aB/iEHWS BHYTPEHHEro LwWyma u KoadduuueHTe
Andbdy3nm 3BYKOBOrO MoNs B 3aBMCMMOCTM OT TuNa OrpaxgaemMoro npocTpaHcTBa U
CBOIICTB 3/IEMEHTOB OrpaxalLlUnx KOHCTPYKUMI 34aHUs npuBefeHbl B NpuaoxeHuu B.

MpumeyvaHne 1- [na HENoOrOLWAKLIMX LLYM 3/1IEMEHTOB B C/yvae uaeasibHoro aud-
doy3Horo 3BykoBoro nons Cd =- 6 ab. [ns npov3BOACTBEHHbIX NMOMELLEHWA U CErMeHTOB 6e3 3BY-
KorornoLatoLeli 06/MLOBKN € BHYTPeHHei ctopoHbl Cd = - 5 gb.

MpumeyvaHune 2- B paaHHO pacyeTHOW MOAENM He YYUTbIBAETCA BKIaL CTPYKTYPHOro
LLyMa B 3BYKOBOE U3/lyueHve. 3TOT BKaf rpybo MOXHO y4YecTb KoppeKuvei 3Bykomsonauymn. Heko-
TOpble yKasaHnsa AN15 3TOro NpuBeLeHb! B NpUnoxeHun C.

YKa3aHua Mo NpuMeHeHuo faHHbIX 0 3BYKOU30/1AUMU NprBefeHsbl B npuioxedum C

Ons oTBepcTuii cermeHTa YpPOBEHb 3BYKOBOW MOLLHOCTU 3aMEHSIOWEro To4Ye4yHoro

MCTOYHMKA PacCcUUTbLIBAKOT MO (hopMysie

4

roe St - naowaab oTBepcTUsd i, M2;
S - cymmapHas nnowaib OTBEPCTUIl B CEMUEHTE, M2,
Ll - BHOCMMbIE MOTEpM 3arnyllalroLLero ajsieMeHTa oTBepcTus, ab;
0 - UYMCMO OTBEPCTUIA B CETMEHTE.

PacueT ypoBHsi 3ByKOBOI/ MOLLHOCTU MPOU3BOAAT B NMOJSI0CAX 4YacToT (TPETbOKTaBHbIX

nn OKTaBHbIX) Ha OCHOBE aKyCTUYECKUX XapaKTepuUCTUK 3/1eMeHTOB. [1/19 OKTaBHbLIX MO0C
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pacyeT BbINOMHAKT B gnanasoHe or 125 go 2000 Iy v oA TpeTboKTaBHbIX nonoc - ot 100

no 3150 Iy,

MpumeuvyaHue 3 - [aHHble pacyeTbl MOTYT ObiTb BbINO/IHEHbI A/19 YACTOT BHE yKas3aH-

HbX OMana30HOB MNPV HaMTWM COOTBETCTBYIOWMX AAHHbIX 06 anemeHTax. OgHako B HacTosiee
BpeMsi OTCYTCTBYHOT CBELEHUsI O TOYHOCTU pPacyeToB /15 PacLUMPEHHOr0, OCOGEHHO B HU3KOYACTOT-
Hyl0 06/1aCTb, AManasoHa 4acToT.

MpumeuvaHne 4- C ueblo NOMyYeHUs rpybbiX OLEHOK AOCTATOMHO MPUMEHUTL BbilLe-
npuBegeHHble opMy/ibl  HEMOCPEACTBEHHO K YPOBHAM 3Byka A U OLEHKaM OAHWM YMC/IOM Xapak-
TEPUCTUK 3/1IEMEHTOB 3AaHns B cOOTBETCTBMM C [10]. YKa3aHWa no NpMMEHEHWI0 NpUBEAEHbI B Npu-
noxeHun F

4.4 OnpegeneHne NONpaBKN XapaKTEPUCTUKU HanpaB/IeHHOCTU 3aMeEHSoLWEero

TOYEYHOro UCTOUHMKA
MonpaBka XapaKTEePUCTMKM HanpaB/ieHHOCTU L. BKAYaeT B ceGsl XxapakTepucTuKy

HanpaB/IEHHOCTV 3aMEHAILWEero TO4YeYHOro UCTOoYHMKa £5 . OHa Takke MOXeT YUMTbiBaTb
B/IMSIHNE 6M30CTM XECTKUX MOBEPXHOCTEN (OTPaXeHUEe U 3KpaHMPOBAHMUE) C MOMOLLbI NO-
npaeku TenecHoro yrnaDd.

[na 3ajaHHOrO HanpaBfieHMs MOMNPaBKy XapaKTepUCTMKU HanpaB/IeHHOCTW onpegje-
nAT no dopmyne:

A =A +A>=A +loighj ®

roe Q - TenecHblil yron, B KOTOPbIA NPOVCXOAMT M3fy4YeHue, cp.

HeobxogmMmocTb yyeTa TefleCHOro yria B NnonpaBke XapaKTepUCTWKM HanpasfieHHO-
CTV 3aBUCUT OT WUCMO/SIb3yEMOW MOAenn pacrnpocTpaHeHus 3Byka. Ecnu oTpaxeHus oT no-
BEPXHOCTM 3eMAN U APYTrMX MOBEPXHOCTEN YYTEHbl C MOMOLLLID MHUMbIX WCTOYHMKOB, TO
nonpaska TenecHoro yrna DQ=0 gb. Ho ecnv oTpaxalwymyn NOBEPXHOCTAMMW SIBASKOTCA
orpaxgjaroLime KOHCTPYKUMM 3[4aHusl, TO peKOMeHAyeTCs YyuuTbiBaTb WX BAMSIHWE C MNOMO-
w0 Dq.

CBefieHMs1 0 MOMpaBKe XapakTepUCTUKM HanpaB/IEHHOCTW MpPUBELEHbI B MPUIOXe-

Hum D,
45 OrpaHu4yeHuns

HecmoTpsa Ha TO, 4TO KpynHble O4HOPOAHbIE 3N1eMEeHThl 34aHUsA, Hanpumep Hecylas
CTeHa B Ue/ioM, MOryT MMeTb npe06na,qa+ou.|,ee B HEKOTOPbLIX Hanpas/IEHNAX WU3NTy4YeHue,

Takue ahpeKTbl pacyeTHol MoAesbio He YUNTLIBAIOTCS.
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Bknaf CTPYKTYpHOro Wyma OT 060pyAoBaHUA 34aHUsi He PacCMOTPEH B pacyeTHoi

MOJenu, XoTs BO3MOXHbIV MOAXOA K ero yyeTy ykasaH B npunoxeHun C.
5 To4yHOCTbL pacyeToB

TouYHOCTL pacyeTa B COOTBETCTBUM C MOJESbI0 3aBUCUT OT MHOTUX (DaKTOPOB: TOY-
HOCTV WCXOAHbIX AaHHbIX, COOTBETCTBUSI MOJE/IM HATypHbIM YC/IOBUAM, TUMNa 3/1EMEHTOB U
VX COeAUHEHWIA, TeoMeTpUUYecKoi KOHMUIypauum U KauyecTBa W3roToB/eHUsi. MoaTomy He
npeacTaBiseTcsl BO3MOXHbIM YCTAHOBUTL TOYHOCTL PAcUETOB A/ BCEX YCMOBWIA W npuMe-
HEeHWA. [aHHble MO0 TOYHOCTM PAacyYeTOB AOSKHbI HAKanIMBATLCSA C LEfbio NMOCNeayoLero
CPaBHEHUA Pe3yNbTaToOB MOAE/IbHbIX PAcYeTOB C pe3ysibTaTamy HaTypHbIX W3MEPEHWIA.

Mpyv NPOrHO3MpoBaHUK LENecoobpasHo BapbUpoOBaTb WUCXOAHbIE [AaHHble, €C/u
MMEKTCSl COMHEHWUSI OTHOCUTESIBHO WX [LOCTOBEPHOCTW, OCOGEHHO B CIOXHBLIX CUTyaUusx C
HETUNWYHLIMK 3n1eMeHTaMi. pu HagnexalleM BbINOJIHEHUM YKa3aHHble Mepbl 06ecrneuun-

BakT OXnaaemyr TOYHOCTb pPe3y/ibTaToB.

10
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MpunoxeHue A
(o6sa3aTesnibHOE)
MepeyeHb 0603Ha4YeHU

Tab6nnya A.1l- lNepeyeHb 0603HAYEHWI

O603HaueHve dunsnyeckan BesMumHa EanHnub! n3-
MepeHus
CraHpapTHas akBMBasieHTHaa nJowajb 3BYKOMNO-
n rnoweHuns, pasHas 10 m2 M2
A CyMmmapHoe 3aTyxaHue Lyma TO4YeYyHOro WCTOoY- s

HMKa Mpy pacrnpocTpaHeHnn 3ByKa Ha MeCTHOCTM
OueHka CyMMapHOro 3atyxaHus B COOTBETCTBUM C
A YMpPOLLEHHON MOAeNblo pacnpocTpaHeHusa Lwyma ot Jil
MOBEPXHOCTU 3[aHUS |
KoathdmumeHT gudddpy3nm 3ByKOBOro nossi BHYTPU

c* Ab
nomeLleHns B6M3N cermMeHTa uamM NoBEpPXHOCTU
co CkopocTb 3ByKa B Bo3gyxe (A 340 m/c) m/c
q MonpaBka XxapakTepMCTUKW Hanpas/IEHHOCTM 3a- 15
MEHSIOLLLEro TOYEYHOT0 UCTOYHMKA
XapakTepucTuka HanpaBfeHHOCTN 3aMeHSoLWero 15
TOYEYHOro MUCTOYHMKA
MonpaBka TefnecHoro yrna 3aMeHsSLWero To4yey-
HOTO MCTOYHUKA, Y4YWUTbiBaKOLWAs BANSHWNE >KECTKUX il
noBepxHocTel
MpuBeneHHass pa3HOCTb YPOBHel 3neMeHTa Ma- 6
JI0ro TEXHMYECKOro 3fieMeHTa |
A BHOCMMbIE nOTepu 3arfayllalwwero afieMeHTa oT- 15
BepcTus i
d PaCCTf)FIHI/Ie OT LeHTpa cerMeHTa 34aHus A0 KOH- "
TPOJIbHOW TOYKM
q PaccTosiHMe Mo nepneHAnKynspy OT KOHTPO/bHOM "
' TOYKM K MOBEPXHOCTU
do OnopHoe pacctosiHue, paBHoe 1 m M
f YacTtoTta ru
PacctosiHue no BepTMKanu OT MPOEKLUMN  KOH-
AN TPONBLHON TOUKM Ha MOBEPXHOCTb A0 TOPU3OHTasb- M
HbIX rPaHnL, NOBEPXHOCTM
i WHpekc ona o603HavyeHWss anemeHta WM oTBep-
CTUA CermMeHTa 34aHus
J MHpekc onsa obo3HayeHUss cermMeHTa Wav NnoBepx-

HOCTU 34aHUA
PaccTtosHue no FOpPU30HTa/In  OT NPOEKUUN KOH-
hh TpO}'IbHOI7I TOYKM Ha NOBEPXHOCTb A0 BEpPTUKasIbHbIX M
rpaHul NoOBeEPXHOCTU

o Ab oTHoCK-
YpoBeHb 3BYKOBOTO [AaBfIEHNSI B KOHTPOJIbHOWA TETbHO
TOUKe H TOAHUN T HUS
04YKe Ha paccTo d or3ga 20 mkMa

n
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OkoHYyaHne Tabnuubl A.1

12

O603HaveHne

dusmyeckas BenmymHa

YpoBeHb 3BYKOBOrO AaB/IEHUS HA PacCTOSHWMM OT
100 2 M OT BHYTPEHHEW MOBEPXHOCTU CErMeHTa Wnu
orpaxgarLLeii noBepxHocTn

YpOBEHb 3BYKOBOI MOLLHOCTU 3aMEHSIIOWEro To-
YEYHOro UCTOYHMKA Lyma

Uncno KpynHbIX 3/1EMEHTOB CermMeHTa Wi no-
BEPXHOCTH |

Uncno manbix TEXHUYECKUX 3N1eMEHTOB CerMeHTta
NN NOBEPXHOCTU |

Uncno oTBepcTuii B CEerMeHTe Wan NMOBEPXHOCTU |

3BYKOM30/1ALMA 3/IeMeHTa i

dakTnyeckas 3BYKOU3OMALMA CerMeHTa uam no-
BEPXHOCTU

Mnowanb anemeHTa wuamM oTBEpPCTUS i

Mnowasb cerMeHTa Win NoOBEPXHOCTH

OnopHoe 3HayeHne naowaaun, pasHoe 1 m2

Yron mexgy OMopHbIM Hanpas/ieHWeM 3aMeHso-
LLIero TOYeYHOro MCTOYHMKA LWyMa W HanpasfieHnem
Ha KOHTPOJ/IbHYIO TOYKY

TenecHblid yron, B KOTOPbIA NPOUCXOAUT WU3/yye-
HVe

EonHuupbl ns-
MepeHus
nb oTHocK-
TensHo 20
Mk[la
nb oTHocK-
TenbHo 1 pW

Jil3
Jil3

M2
M2
M2

cp
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MpunoxeHve B
(cnpaBoyHoe)
3BYyKOBOE Nose BHYTpU 34aHUSA
Ona onpefeneHus 3ByKOBOrO W3NyYEHUS CHapyXu 34aHus WUCMONb3yeTcs YPOBEHb
3BYKOBOIO AaBfIEHUS BHYTPWU 3[4aHUS, U3MEPEHHbI Ha paccTosHMn OT 1 0 2 M OT BHYT-
peHHeli MOBEPXHOCTU Orpaxgaiolieli KOHCTPYKUMM 34aHus. 3HauyeHns YpPOBHS 3BYKOBOTO
[JaB/IeHNs BHYTPW 34aHWS pacCMaTpuBaloTCA B KAYeCcTBE UCXOAHbIX AaHHbIX A/ MOAEsu,
OMUCAHHOIN B HACTOSILLEM CTaHJapTe. YPOBeHb BHYTPEHHErO LUyMa MOXeT ObITb onpefeneH
B pesy/sibTaTe W3MEPEHWA B HATYPHbIX WM aHaNOTMUHbIX UM YC/IOBUSAX, a Takxke fyTeM pac-
4eToB. Hanpumep, Mo 3MNUPUYECKMM MOLENSAM C WUCNO/Ib30BAHWEM MHUMBIX WCTOYHWKOB
WM TPaccupoBKOW Nyyei.

KoatpomumeHT audpdpysmm Cd 3aBUCUT OT cTeneHn AnNddy3HOCTU BHYTPEHHEro 3BY-

KOBOrO MO/ M OT 3BYKOMOI/IOLLEHWUS BHYTPEHHEW MNOBEPXHOCTM paccMaTpuBaemoro cer-
MEHTa orpaxgarolieii KOHCTPYKUUM 34aHus. 3HauveHus koadpcpuumeHta andbdysmm ans
pa3nuuHbIX NomMelleHnidi NpuBegeHsl B Tabnuue B.1.

Tab6nnya Bl - KoachduumeHT anudpdpy3sum B 3aBUCUMOCTM OT OOLMX CBOWCTB
NMOMELLEHNA W fOKasibHbIX CBOMCTB MOBEPXHOCTM BHYTPEHHE CTOPOHbI OrpaxaatoLlei

KOHCTPYKUMW 34aHNA

lMomeLlleHre, MECTO N3MEpPEeHNs cn.

JilsS
OTHOCUTENIbHO HebOosblIne copa3MepHble NomMelleHnsa (aud-

oy3HOe nose); nepeg oTpaxarowein NOBEPXHOCTbIO -6
OTHOCUTENIbHO HebosblIne copa3MepHble NomelleHnsa (aud-

dhy3Hoe none); nepep 3BYKONOroLiatoLed NOBEPXHOCTLIO -3
Bonblume naockve Wi AJfivHHbIE 3afibl CO MHOTUMW UCTOYM W
Kamu LWyma (cpegHee NpoMbIlIEHHOE 3[aHue); nepes oTpaxaro-

LWeli NOBEPXHOCTbIO -5
MpOoMbILLNEHHbIE 3[4aHUS, HECKO/IbKO AOMUHUPYHOLLNX Ha NpaB-

NIEHHbIX UCTOYHUKOB; Nepej oTpaxawlleil NOBEPXHOCTbIO -3
MpOoMbILLNEHHbIE 34aHUS, HECKO/IbKO AOMUHUPYOLLNX Ha MpaB-

NIEHHbIX UCTOYHUKOB; Mepej nornowatoLeli MoBePXHOCTbIO 0

13
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MpunoxeHue C
(cnpaBoyHoe)
3Bykousonauus

3ByKOM301ALMSA MOXET ObITb onpefeneHa no pesynbtataMm nabopaTopHbIX M3mepe-
HWin B cooTBeTcTBUM ¢ EH NCO 140-3’ wam EH 20140-10* u no pesynbTatam U3MepeHuii B
HaTypHbIX ycnoBusx B cootBeTcTBuM ¢ EH MCO 140-5. HekoTopble cBefeHUs O 3BYKOWU30-
nAuuKN, onpefeneHHon B COOTBETCTBUMM C YKa3aHHbIMU CTaHAapTamu, NpuBeAEeHbl Takxe B
[71n ®.

OfHako pasmepbl 3/1eMEHTOB M CNOCO6LI MX MOHTaxa B OOLEeM C/yyae 3HauuMTeNbHO
OT/INYAKOTCA OT NPUMEHAEMbIX B /1abopaTopHbIX M3MepeHusaX. 3TO MOXEeT MNpPUMBECTU K
6ONbLWINM OTANYUAM aKyCTUYECKUX XapakTepuCTUK, OnpeaeneHHbIX B slabopaTopHbIX W
HaTypHbIX ycnoBusax. bonee TOro, 3ByKOM30/ALMA COCTaBHbIX 3/IEMEHTOB OObIYHO OrpaHu-
yeHa 3ByKonepejauei yepes coefuVHEHVs 3/1IEMEHTOB, KAYeCTBOM repmeTtusauuun wene u
MeJsIKUX OTBEepPCTUii. Takas 3BYKO nepefaya TPyAHO NPOrHO3MpyeTcs U HeLOCTaTOYHO U3yde-
Ha npy nabopaTopHbIX M3MepeHusix. [0 3TOM NpUUMHE HACTOATENBHO peKoMeHayeTcs
NPUMEHATb [aHHble, MOJIyYEHHbIE MPU HaTYPHbIX M3MepeHusax. Ecnu Bce xe MCnonb3ykoT
nabopartopHble faHHble, TO PEKOMEHAYETCA OrpaHuyMTb pesynbTupylollee 3HayeHue 3BY-
KOM30M1AUMN CerMeHTa B Kaxaol nosioce 4acToT MakCUMYyMOM, W3BECTHbIM W3 OnbiTa A/s
COOTBETCTBYIOLLErO TMNa KOHCTPYKUWIA N paccMaTpmMBaeMoil cuTyaLuun.

HenocpeacTBeHHOe BO30YXAEHWE CTPOUTE/IbHbIX KOHCTPYKLMIA WUCTOYHMKaAMW BUO-
pauuy BHYTPU 34aHUA COMPOBOXAAETCA CTPYKTYPHbIM LUYMOM, BO3HMKAOWWM MpW pacnpo-
CTpaHeHuM BMOpaUMM MO 3[aHUI0 U AAOWUM BKNag B MU3/lyvyeHWe 3Byka Hapyxy. OueHka

3TOro BKNaga MoxeTt ObiTb caenaHa B cooTBeTcTBMM ¢ EH 12354-5",

~Cnepgyet npumeHaTts EH ICO 10140-2.

" EH 12354-5 «AkycTuka 34aHunii. MeToapl pacyeTa akyCTMUYEeCKMX XapaKTepUCTUK 34aHnii N0 XapakTepucTu-
KaM vx anemeHToB. YacTb 5. LLym nHxeHepHoro obopyaoBaHus»
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MpunoxeHue D
(cnpaBoyHoe)

HanpaB/eHHOCTb 3BYKOBOIo WU3/1lyYeHUs

D.1 Mnockuii nsny4vatenb

OpfHopoAHbIE M/IOCKUE KOHCTPYKLUMU GOMbLUIMX pa3mMepoB 061a4alT HamnpaBeHHO-
CTbH0 M3/MYYEHUS] HA YacToTax, Bbllle KPUTUYECKON, B pe3yfnbTare 4Yero nNponcxoauT WHTEH-
CMBHOE 3BYKOBOE W3/ly4YeHue MpPeuMyLLeCTBEHHO B MeprneHAMKySAPHOM MIOCKOCTM Harnpas-
NEeHUN 1 B MeHblUeil cTeneHn BAONb nnockocTu. OfHako M3-3a HeO4HOPOAHOCTENR peasb-
HbIX KOHCTPYKUMIA W yTeyek ykasaHHOe O6CTOATENbCTBO HE UMeeT 6O/bLIOTO 3HAYeHus.
BonbluMe nnockne KOHCTPYKLUMW M3/y4HarT LyM B OCHOBHOM B Mosycgepy, Tak yto Tenec-

Hblli yron usnyvenusa M=24a\ yto npuBoauTt K [ = 3 Ab. Ha npakTuke nonpaska XapakTe-
pUCTUKN HanpaB/IEHHOCTU Mepep NJI0OCKOCTb U3MeHsieTca B npegenax or D = -5 b pgo
D,= 5 ab. Ona yrnos usnyyeHusa B WHTepBasie oT 0° Ao 90° OTHOCMTENLHO HOpManu K

M/IOCKOCTU MOXHO MPUHATL cpegHee 3HavyeHne De= 0 ab.

D2 OtBepcTuAa

B o6wemM cryyae xapakTepucTvka HanpaBfIeHHOCTU W3/lyYeHUs OTBEPCTUS UMeeT

MakCMMyM B Hanpas/fieHUM Mo OCU OTBepCTusl. 3HaveHue D; U3MeHsieTcs B npegesax ot

nntoc 2 go muHyc 10 gb. Ecnu oTBepcTme 3arnylweHo (akTUBHbIM [ywmTenem wyma, o6-
NVLOBaHHbIMU BO34yX0BOAAaMU), TO U3Ny4YeHUe MO OCU OTBEPCTUS MOXeT 6biTb elle 6onee
BbIP@XEHHbIM.

Ecnv oTBepcTve pacnosioXeHo B MIOCKOCTU MM Ha HEOBOSbLUIOM paccTosHUKU (MeHee
OAHOI O/IMHBI BOMHBI) OT OAHOW WM 60s1ee OTpaxKarLWmX NOBEPXHOCTENR, TO BAUSHME NOC-
KOCTU MOXeT OblTb YyYTEHO MOMNPaBKON XapaKTepUCTMKU HanpaB/iIeHHOCTU 3a CYeT YMEeHb-
LIEHMS TeNEeCHOro yrna usnyyeHus. Ecnu oTBepcTve HaxoAWuTCs Ha 6GOMbLIOM pPacCTOSHMU
OT M/IOCKOCTU, HaNMpuMep Ha KOHLEe BO34yXOBOAa, BbICTyMaloLero U3 niaockocTu, TO U3My-
yeHve OyneT NPoMCXOAMTb BO BCEX HAMNpaB/ieHWsX, U NoMpaBka XapaKTepUCTUKW Hanpas-
NEHHOCTW AOJ/HKHA cofepXaTb TO/IbKO 3HAYEHUE XapaKTepUCTUKM Hanpas/ieHHOCTW OTBep-
CTUA, a NA0CKOCTb B MOAENN pacnpocTpaHeHUs W3/yYeHUS CUUTAOT 3BYKOOTpaKalolwum

06BbEKTOM.
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MpwunoxeHne E
(cnpaBoyHoe)

YnpouweHHasa Moaenb NporHo3mpoBaHus ypOBHeVI 3BYKOBOIO gaBJ1IEHUNA

YnpouieHHass Mofesib 3a CYET onpefefieHHbIX OrpPaHUYeHUin Mo3BOMSeT K3bexaTb
HE06X04MMOCTU CTPOUTb PEeLLETKY TOUEUYHbIX UCTOYHMKOB, U3/TyYeHUe KOTOpOW onpeaenset
YPOBEHb 3BYKOBOrO AAB/IEHWS BHELUHErO LUymMa MOBEPXHOCTU 3aaHusa. Mogenb npumMeHuma
npu cnegyrowmx ycnoBusx:

- AN HEKOTOPOli 4YacTW MOBEPXHOCTU 3[aHWUA MNPUMEHSIT OAMH U TOT Xe YPOBEHb
3BYKOBOIO [1aB/IeHUS1 BHYTPEHHErO LUyMa,;

- paccTosiHMe [0 KOHTPOJIbHOW TOYKM OTHOCUTESIbHO HEBEJIUKO;

- paccTtosiHMe OT 60J/IbLUMX OTBEPCTUI A0 KOHTPOJIbHOM TOUYKM AOCTATOYHO BEWKO MO
CpaBHEHMIO C pa3Mepamy OTBEPCTHUIA;

- BK/1aAbl OTAE/IbHbIX UCTOYHUKOB LUyMa He y4uTbIBAKTCS;

- 3KpaHbl Mexay OrpaxaalolmMn KOHCTPYKUUSIMU 34aHUSA U KOHTPO/IbHOW TOYKOI OT-
CYTCTBYIOT;

- NOBEPXHOCTb 3EM/IN MPEUMYLLECTBEHHO SABMSETCS TBEPAON.

PaccTostHMe OT KOHTPOJIbHO TOYKM A0 MOBEPXHOCTW 3[AaHUS MOXET OblTb OTHOCU-
TENbHO MasibiM MO CPaBHEHWID C pasMepamy 34aHus, HO He HACTO/IbKO 60/IbLUUM, YTOObI
NPosIBNANOCH BANSHWE METEeOopPOosiormyeckux ycnosuii (meHee 100 M) wnm BkKNaga umanyde-
HWIA OT ApyrMx MoBepxHocTel 3aaHust. locnegHee npeAanosiokeHue cnpaBeanBo, €c/u
YPOBEHb 3BYKOBOW MOLLHOCTU U3YyYEHUSI APYTUX MOBEPXHOCTEN 3[4aHUS He HaMHOro 60/ib-
e, 4emM paccMaTpuBaeMoi NMOBEPXHOCTH.

MpegnonaraeTcs, YTO NOBEPXHOCTb paccMaTpvBaeMOil orpaxgalolieil KOHCTPYKUUn
3[aHuns, co3gaBas CyMMapHbIi ypoOBEHb 3BYKOBOW MOLLHOCTM, U3/y4aeT paBHOMEPHO BCei
nnowaasto. MpeacTaBniss NOBEPXHOCTb 3[aHWA MHOXECTBOM OfMHAKOBbIX 3/1EMEHTaPHbIX
TOYEYHbIX UCTOYHMKOB, CYMMapHOoe 3aTyxaHue orpaxjarLlleii KOHCTPYKLMKU, 06YyC/ioBfEH-
HOe reoMeTpPUYECKO pacxoAMMOCTbI0 (DPOHTA U3/lyYEeHUs 3aMEHSILWEero TOYeYyHOro wuc-
TOYHMKA, MOXHO OnpefesiMTb NyTEM CYMMUPOBaHUSI 3aTyXaHUsl 3/IEMEHTapPHbIX TOUYEUHbIX
WUCTOYHUKOB, M/IOTHOCTb pa3MeLLeHUsi KOTOPbIX AOJ/HKHA ObiTb AOCTATOYHOW A7 paccmart-
prBaeMoro pacctosiHusl. PaccmaTprBas usslydeHMe MOBEPXHOCTM 34aHus B 4YeTBepTb cde-
pbl, 06pPa30BaHHON AaHHON MOBEPXHOCTbID W TBEPAO/ NOBEPXHOCTLI 3eMAMU, onpegensoT

OLEHKY CYMMapHOro 3aTyxaHusi A T A1 AaHHOW ynpoLLeHHOW mMoaesnu.

16



FOCT PEH 123544-2012

M3-3a npeanonoxeHnsa 06 n3sly4eHMnM B 4ETBEPTb Clepbl, NPUBOLALLErO K nonpaske
XapakTepucTuku Hanpas/ieHHOCTM +6 4B nepepn NOBEpXHOCTbIO 34aHud, pesynbTupylowme
YPOBHM 3BYKOBOrO [aBfIEHMS Ha 3alluliaemMoii NOBEPXHOCTU COOTBETCTBYKT 0ObIYHbIM
3HavyeHusAM. B cniyyasix, korga noBepXHOCTb 3eMAN MeXAy 34aHMeM U KOHTPOJSIbHON TOUKOI
o6nagaeT BbICOKMM 3BYKOMOI/1OLEHNEM, YPOBEHb 3BYKOBOIO AaBNeHMs OyAeT 3aBbllleH Ha
HECKO/bKO aeunben.

Pe3ynbTupytollee 3BYKOBOE AaB/ieHWE B KOHTPOJSIbHOW TOYKe Mepef MOBEPXHOCTbH
34aHnsA paccunTbiBaloT No hopmyne

(E.D
roe Llp, - ypoBeHb 3BYKOBOIi MOLLYHOCTU BCEl MOBEPXHOCTU Orpaxaatolein KOHCTPYKLUK
3paHuvd, ab;

Lp0- ypoBeHb 3BYKOBOIi MOLHOCTU AN rpynnbl (OTBEPCTMiIA) HA MOBEPXHOCTU 34a-
HuA, Ab;

A'™ - oleHKa CYMMapHOro 3aTyxaHus B COOTBETCTBUW C YNPOLLEHHOW MOAE/bio
pacnpocTpaHeHusl Lyma OT NOBEpPXHOCTWU 34aHusl, 06YC/I0BNEHHOr0 reomeTpuyeckoi pac-
XOAMMOCTbI0, HanpaB/EHHOCTbIO M B3aMMOAENCTBMEM WU3NYYEHUS C NOBEPXHOCTLI 3EMN,
OB.

YpoBeHb 3BYKOBOW MOLLHOCTM AN paccMaTpvBaeMbIX NMOBEPXHOCTU OrpaxaatoLei
KOHCTPYKLMWN 34aHMS B LLE/IOM W Fpynnbl OTBEPCTUIA onpeaenstoT no 4.3.

OuEeHKY CYMMapHOro 3aTyxaHusi B KOHTPO/IbHbIX TOYKax Mepen paccMaTpuBaemoii

NOBEPXHOCTbIO 3aHMsI paccunTbIBAOT Mo hopMmyse (CM. pucyHok E.1)
(E.2)

roe  dx - paccTosiHMe OT KOHTPOJIbHOM TOYKM K MJIOCKOCTM NOBEPXHOCTU, M;

S - nnowaab NOBEpPXHOCTU 3[aHus, M2

SO- onopHoe 3HayeHue naowanun, M2, SQ= 1 M2,

/,/-> - paccTosiHMe Mo rOpPM3OHTaNN OT MNPOEKUUM KOHTPOJSIbHOW TOYKM Ha MOBEpPX-
HOCTb [0 BEPTUKASIbHBIX FPaHuL, NOBEPXHOCTU, M;

h{,h2 - paccTosHne Mo BepTMKa/M OT NPOEKLUUN KOHTPOJSIbHOM TOYKM Ha MOBEPXHOCTb

A0 TOPU3OHTAa/IbHbIX FrpaHuLl, NOBEPXHOCTU, M.
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MpumeyaHue 1- [pu BbiBOAE AAHHOW CHOPMY/ibl ANSI U3MTYUYEHVS] 3NIEMEHTAPHbIX TO-
UEYHbIX MCTOYHMKOB MCMO/b30Ba/IOCh MPUG/IMKEHWE, CMPaBEA/IMBOE NPW GOMbLLMX N0 CPABHEHIO C
pasMepamy u3flyyatoleli NoBepxXHOCTM paccTosHUsAX. OpHako Ans 6osiee KOPOTKUX PacCTOsHI
chopmyna MOXeT MPUBECTU K 3HAYEHWsIM 60/iee PeaICTUYHLIM MO CPABHEHMIO CO CTPOrYM BbIBO-
[IOM, YTO onpegensieTcs peasibHbIM 3HaUEHUEM HanpaB/IEHHOCTU M3/yYatoLein MoBEepXHOCTY.

MpumeyaHune 2- [O19 KOHTPOSIbHON TOUKM, PACMO/IOXKEHHON TOYHO nepes LEHTPOM

nosepxHoct [d -d L,Ix=/,[ =h-,) dopmyna (E.2) npeobpasyeTcs B dopmyy
(E.2a)

roe L - wvpvHa mnsanyvatowlein nogepxHoctn (= = 2/));
A - BbicOTa M3yyaroLLeil noBepxHocTn, M; (S=LH).

MpumMmevyaHue 3-Ha paccTosHWM, NPEBbILAIOWEM HaUGOMbLUIMIA pa3Mep MOBEpPXHO-

cTh, chopmyna fj1s CyMMapHOro 3aTyxaHus elle 6osiee ynpoLaeTcsl 1 MMeeT Bug,
* =
A*=-101g\, <E2b)

roe  d - paccTosiHME OT KOHTPO/IbHOM TOUKM A0 LEHTPa NOBEPXHOCTH, M

1- noBepxHOCTb 3[aHus; 2 - KOHTPOJIbHAasA TOUKa
PucyHokE.1 - OTHOCUTENbHOE PacrnofioXeHWE U3yyatoweli MOBEPXHOCTU 34aHNS U

KOHTpOI'IbHOI71 TOYKMN

Ecnu npoekunss KOHTPO/IbHOM TOYKM HaxXOoAMTCA 3a npegenamu naowaaum S uanyda-
IOLLlel NOBEPXHOCTU, TO HaMMeHbLlee K3 paccTosHWiA 1 u/unnm h AoMKHbl 6biTb B3ATbl OTPU-
uatenbHbIMU, T. €. COOTBETCTBYHLLMIA apKTaHreHC Takxke OyaeT oTpuuartesibHbiM. B npo-

TUBHOM cnyyae o06a paccTosfHus / n/mnm h HeobxogMMo cumTaTb NOOKUTENbHBLIMU,
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YpoBeHb 3BYKOBOTO JaBfIEHWS Ha PacCTOSHUW 3HAYUTESIbHO MEHbLUEM pa3mMepoB
NMOBEPXHOCTM MOXET JI0Ka/lbHO OT/M4YaTbCA OT pacyeTHOro CpefHero YpOBHSA, €cnu
3HAUYNTENBHO OT/IMYAEeTCA 3BYKOU30MALMSA COCTaBHbIX 4acTelli WaM ecnym paccTosHusA ao
OTBEPCTUIA N UCTOYHUKOB CAULLIKOM Masibl.

MockonbKy 3aTyxaHue He 3aBUCWUT OT 4acTOTbl, pacyeTbl MOryT OblTb BbIMNOJSIHEHbI
HenocpeacTBEHHO A/11 YPOBHS 3Byka A MO KOPPEKTMPOBAHHOMY MO A YPOBHIO 3BYKOBOWA
MOLLHOCTW.

MpumeuvyaHune 4 - B cnyyae, Korga KOHTPOSIbHAA TOYKA PacrofiokeHa Ha Masiom
paccTosHUW, HanpyMep Ha pacCTosHWM 1 M OT HEeKOTOpOlM 4YacTu Orpakaatolleil KOHCTPYKLmK
30aHVsl, W OaHHOe pacCTOsiHME Ma/lo MO CPaBHEHWKD C BbICOTOW Hag MOBEPXHOCTHIO 3eM/u,
doopmynbl (2), (E.2) n (E3) npu ycnoBum npeHebpexxeHnss OTPadKEHMEM OT MOBEPXHOCTU 3emsv
MOryT 6bITb NPeobpa3oBaHbl K crieaytoLemMy npocToMy Buay:

2N . -2N0N+ NoxRq (E3
[JaHHas chopmyna MOXeT ObITb MCMO/b30BaHa 418 OLEHKN hakTUYECKON 3BYKOM30ALMM HA

MECTHOCTU IaHHOM YacTU OrpakaaroLleli KOHCTPYKUMM 3[aHMS Ha OCHOBE HATYPHbIX M3MEPEHUIA.
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MpunoxeHue F
(cnpaBoyHoe)
MpuMeHeHne pacyeTHON MoAenn ANsi onpeneneHns OUeHKM OAHUM YUCIOM
F.1 O6wme nonoxeHus
B cnydyasx, korga M3BECTHbl TOSIbKO YPOBEHb 3BykKa A BHYTPU 34aHWS U OLEHKM 0f-
HAM YMC/IOM 3BYKOM3ONSLMM COCTABMAKLWMX 3/IEMEHTOB, A1 onpejeneHus npubnmnsu-
TE/IbHON OLEHKN KOPPEKTUPOBAHHOIO MO A YPOBHSI 3BYKOBOI/ MOLLHOCTU MO 4.3 MOryT ObITh

NPUMEHNMbI Cneaylowmne pekoMmeHgaunn.
F.2 icxogHble gaHHble

VicxogHble faHHble A0/DKHbI BKAOYaTh B cebs:

- ypoBeHb 3ByKa A LpAm, oBA, BHyTpu 34aHus;

- MHAEKC M30NAumMM BO3AYLUHOro Lyma N KOI(OOULMNEHTbI COrNacoBaHUs cnekrpa
C un C, B cooTtBeTcTBMM C [10] ANa KPYMNHbIX Orpaxgatrolimx 3/1eMEHTOB 34aHUS;

- OLEHKY OAHMM YMCMOM MPVBEAEHHOW pa3HOCTW YpPOBHElW anemeHTa [, , , U KO3g-
dmumeHTbl cornacoBaHus cnektpa Cu C( B cooTBeTcTBMM € [10] ANA MasbiX TEXHUYECKNX
3/1IEMEHTOB Ha OrpaxjaroLLmx NOBEPXHOCTAX 3[aHuA.

F.3 Mopgenb pacyeTta OLEHKU OOAHUM UYUCIIOM

KoppeKkTnpoBaHHbIA M0 A ypoBeHb 3BYKOBOW MOLLHOCTM £.}4, U3/ly4aemMoli cermeH-
TOM 3NemMeHTa orpaxgjalolieil KOHCTPYKUMN 34aHNS, OLEeHUBAaKT B COOTBETCTBMU C (DOpMY-
noii (2) no cdopmyne

4,=-U -6- ~ +I°Igf » (F.1)

rae [ T - ypoBeHb 3ByKa A Ha pacCTOsHWM OT 1 o0 2 M OT BHYTpPEHHeli CTOpPOHbI cer-
MeHTa j ,Ab;

XM - Be/IMYUHA, XapakTepusylolwass KOPPeKTUPOBaHHYH Mo A pas3HOCTb YPOBHEN
cermeHTa j Ansa cnekrpa 5 nctoyHuka, gb;

S - nnowagb cermMeHrta j ,M2;

SO- onopHoe 3HayeHue naowaaun, M2, =1 m2
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MpumeyaHune - B HeKOTOpbIX CTpaHax BeTUYuHY X JI Ha3biBalOT KOPPEKTUPOBaHHBLIM
Mo A MHOEKCOM (DaKTUYECKO W30NSUMM BO3AYLUHOO WyMa A'n n BennumMHy X'l - MHAEKCOM

(hakTNUECKOli M30/1ALMM TPAHCTIOPTHOrO Lyma R Ar.
KoppeKkTpoBaHHyo No A pasHOCTb YPOBHE CermeHTa paccuuTbIBAlOT N0 XapakTe-

puUcTvKkamMm COCTaB/IAOLWMX 3/1IEMEHTOB i No dhopmyne

x + - -101g N ]glla» Ym Pk y*e (F.2)
L1

roe RM - mMHAeKkc m3onauun BO3AYLIHOTO Wyma 3afnemeHTa i ,Aab;
O, W - «KoppekTupoBaHHass Mo A nMpuBeAeHHas pasHOCTb YPOBHEN Manoro

TeXHUYeckKoro anemeHta i, ab;

Citt - koapchmumneHT cornacoBaHus cnektpa 5 anemeHTa i ,Aab;

St - naowagb afnemeHTa i, M2;

Aq- cTaHgapTHasa nnowajb 3ByKonorsoweHus, pasHas 10 m2

[2 - 4ACNO KPYMHbIX 3/IEMEHTOB CErMeHTa,;

N - YACNO MasibIX TEXHUYECKUX 3/1IEMEHTOB CErmMeHTa.

B cooTtBetcTBUM € [10] cnekTp 5=1 OTHOCUTCHA K KOPPEKTMpOBaHHOMY Mo J1 po3oBo-
My wymy. COOTBETCTBYHOLWMIA KO3(hpnUneHT cornacoBaHusa cnekrpa obosHavawT C. [aH-
Hblli CNEKTP COOTBETCTBYET MPOU3BOACTBEHHOMY LWYMy € npeobnagaHvem cpefHe- U BbICO-
Ko4yacToTHbIX cocTtaBnsawowmx {cm. [10] (npunoxeHne A)}. Cnektp 5= 2 OTHOCUTCA K ypOB-
HIO 3Byka A TpaHCMopTHOro wyma. CoOTBETCTBYHLMIA KO3(PULUNEHT COrnacoBaHus Crek-

Tpa o6o3HavaloT C,r [aHHblii cnekTp COOTBETCTBYET MPOW3BOACTBEHHOMY LUYMY C NPeo6-

nagaHnem HU3KO- N cpeaHedaCTOTHbIX COCTaBAAKWNX U aHa/IOTMYHOTO NO CMNEeKTPy 3BykKam

My3blKaibHbIX NPOU3BeneHNI.
F.4 OrpaHnyeHusa

MocKo/bKy MeTof onpefeneHnss OLLeHKU OfHWM 4MC/IoM 3BYKOW3ONSAUMM npennona-
raet npeobnajaHve crnekTpa BHYTPEHHEro Lyma NMM60 Ha BbICOKMX, MMGO Ha HU3KMX YacTo-
Tax, TOYHOCTb OLIEHKM YPOBHSI 3Byka A 3aBWUCWUT OT COr/acoBaHus popmMbl hakTUUecKoro
cnekTpa BHYTPEHHEro WymMa C Bbl6paHHbIM 3TasfloHHbIM crniekTpoM no [10]. OueHka Koppek-
TMPOBAHHOIO MO A YPOBHSI 3BYKOBOIW MOLLHOCTM LyMa, CMEKTpaslbHble COCTaBMALWMe KO-

TOPOro cocpefoToueHbl B6/M3N YacToTbl 250 L, M HUXKE, MOXET 6ObITb 3aHUXEHA.
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3BYKOBOE M0/1e BHYTPEHHErO LWyMa AO/DKHO ObiTb Andddy3HbiM. JaHHoe TpeboBaHue

BbINOJ/IHAETCA B 3aMKHYTbIX I'IpVI6fIVI3VITeJ'IbHO copa3MepHbIX NoMelWeHnAXx C HU3KUM 3BYKO-

MOrNOLLIEHNEM.
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MpunoxeHue G
(cnpaBoyHoe)
Mpumep pacueTa
G.1 cxogHble gaHHble
PaccmatprBaeTcs MpOMbILIEHHOE 34aHue WwupuHoii 60 M, annHoit 100 M 1 BbICO-
Toin 10 m (cMm. 0603HauYeHus Ha pucyHke G.1).
CteHa 1 pasmepamu 10 * 60 M 13 nerkoro 6eToHa TonwwmHoli 100 MM MMeeT BopoTa
pasmepamu 6 * 4 m.
CteHa 2 pasmepamy 10 * 100 M u3 flerkoro 6eToHa MMeeT OCTEK/eHWe Mo Bcei
O/IMHe; BbICOTa MPUOTKPbLIBAEMbIX OKOH 1 M,TO/WMHA CTekna 4 MM.
CteHa 3 pasvmepamu 10 * 60 M 13 nerkoro 6etoHa TonwmHoli 100 MM nveeT ABepb
pasmepamn 1 «2Mm.
CTeHa 4, aHanornyHas cTteHe 2, MMeeT 3arnyleHHOoe BEHTU/ALMOHHOEe OTBepcTue
pasmepamn 1 *4 M (ceTka ¢ k0ach ouumneHToM nepd opauun 32%).
MeTtannuueckas kpblwa 5 pasmepamu 60 * 100 M U3 flerkux NUCTOB UMeeT MsATb

OCTEK/IEHHbIX OTBEPCTWA (2 * 2 M) NO NPOAOSILHON OCK 3[aHNUS.

A - Kpbilwa 5
PricyHok G.1 - KOHCTpyKuus 34aHus
CTeHbl 1 Kpbllla He WMEKT BHYTPEHHEW 3ByKOMoraouwawlein 06/ULOBKM.

MVHMMa/IbHOE PacCTOAHUE OT KOHTPO/IbHbIX TOYEK A0 MOBEPXHOCTEN 3aaHns 50 M.

YpOBHM 3BYKOBOrO [aB/fieHUS BHYTPEHHEro uwyma BAO/Ib CTEH W KPbIM O[WMHAKOBbLI U
npuBeaeHsl B Tabnuue G.1.

AKYCTUYECKME XapaKTepPUCTUKN 3/IeMEHTOB 3[aHuUsi npuBeaeHbl B Tabnuue G.2.
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Tab6nunya Gl - YpoBeHb 3BYKOBOIO JaBfieHWS Ha pacctosHum ot 1 go 2 M or

BHyTpeHHEVI MOBEPXHOCTN CerMeHTa B OKTaBHbIX MNoJsiocax 4acTtoT

CpefHereomeTpuyeckas yacrtora, Iy,

63 125 250 500 1000 2000 4000 8000
£«.-Ab
OTHOCUTENTBHO 70 74 76 72 70 67 62 57
20 mKlMa

AKyCTI/I'-IECKI/Ie AaHHble 3/1IEMEHTOB YyKa3aHbl B Ta6nmu,e G.2

Ta6nuuya G.2 - PacueTHble akycTMYeckne AaHHble 3/IEMEHTOB 34aHus

2nemeHT BennunHa CpefHereomeTpuyeckas yactoTa, Iy
63 125 250 500 1000 2000 4000 8000

Nerkuii 6eToH R* 2 36 36 33 39 49 57 63
ToMWwHOM 100 Mm

3acTek/1eHHble R* 15 19 23 25 ) 25 25 25
OKHa TOJILLMHOA 4 MM

Bopota R** 2 23 28 30 0 30 m30 0

O6bl4HasA aBepb R** 13 17 22 25 o) 25 25 i)

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

OcTekneHHble R** 9 1 15 22 26 30 30 0
9/IEMEHTbI KPbILLIN

BeHTUNAUMOHHbIE D* 0 4 1 13 10 8 8 5
rAyLmTeny

* laHHble NabopaToOPHbLIX M3MEPEHUI
“ [iaHHble HaTypHbIX V3MepeHuii

G2 OkoHuaTefNibHass Moaenb

G2.1 3amMeHsAOWME TOUEYHbIE UCTOYHUKU

AN MWHUMaNbHOrO pPaccTOSHWMA OT KOHTPOJIbHOW TOUKM A0 LEHTpa CerMeHTa CTeHbl
A =50M MakcuMmasibHble AguaroHasibHble pasMepbl KBafpaTHbIX CETMEeHTOB paBHbl (CM. pu-
CyHOK G.2):

- CErMeHT CcTeHbl umeeT pasmep |/4v2d =17,7 m. CnegoBartesibHO, pa3mMepbl nps-

MOYTOJIbHbIX CETMEHTOB CTEHbl MOXHO MPUHATL paBHbIMU 10 *20 M

- CerMeHT Kpbiwn umeeT pasmep 1/4>/2(rf+30)= 283 M, Tak 4TO NMPAMOYroOJibHbIE

CErMeHTbl KPbIWN MOXHO NPUHATL paBHbiMu 20 * 20 M,
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- cTeHa 1 npepcTtaB/ieHa TpPeMsA 3aMEHAWMMN TOYEYHbIMU UCTOYHMKaMu: ; =1 (c
BopoTamu), j =2un j =3 (6e3 BopoT);

- CTeHa 2 npeAcTaB/sieHa NATb0 UAEHTUYHBIMU 3aMEHSAWNMN TOYEYHbIMU UCTOUYHU-
KamMmm c Homepamu | oT 140 5

- CTeHa 3 npeAcTaB/ieHa TpeMs 3aMeHSWMMN TOYeYHbIMW UCTOYHMKaMKU C HOMepa-
Mnj =1 (cpaBepbto), j =2 nj =3 (6e3 gepwn);

- CTeHa 4 npefcTas/fieHa LIECTbI 3aMEHSAWNUMN TOYEYHBbIMA UCTOYHMKAMMKU C HOMe-
pamu;'oT 140 5 ANs OAMHAKOBbLIX CENWEHTOB CTeHbl U | = 6 AN OTBEPCTUS;

- KpblWwa 5 npefcTaBneHa NATHaALaTbH 3aMEHSAWMMN TOYEYHbIMW UCTOYHMKaAMU C
Homepamu j oT 1 0o 5 AN OAMHAKOBbLIX CEFMEHTOB KpbILWM C OCTEK/IEHWEM 3/IEMEHTOB U C

HoMepamu j OT 6 g0 15 019 MAEHTUYHbLIX CETMEHTOB KpbIWK 6e3 OCTEeK/IeHUS.

PucyHok G.2 - TMprymep pa3bueHnst NoBEPXHOCTEN 34aHMS Ha CETMEHTbI

G22 YpoBeHb 3BYKOBOI MOLLHOCTU

[ns kaxaoro cermMeHTa ypoBeHb 3BYKOBOW MOLLHOCTU PacCUUTLIBAKT MO UCXOAHbLIM
AaHHbIM 1 chopmynam (2) un (5). B Tabnuuyax G.3 - G.7 npuBeAeHbl JaHHble ANA Kaxaow
NOBEPXHOCTU 3[aHNA.
Tab6nnya G.3- PacuyeT ypoBHS 3BYKOBOI MOLLHOCTW ANS CETMEHTOB CTeHbl 1

CpefHereomeTpuyeckas yactora OKTaBHOIA MOSIOCHI,

CermeHTbl BenumuuHa u
63 125 250 500 1000 2000 4000 8000

Bce cermeHTbl 70 74 76 72 70 67 62 57

Bce cermeHThbl c* -5 -5 -5 -5 -5 -5 -5 -5 «
(npunoxenve B)

CreHa c BopoTamu R' cTeHbl C

CM BOpoTamu* 282 308 339 318 348 364 365 365
[dpopmyna (3)]
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OkoH4YaHvne Tabnunybl G.3
CpefnHereomeTpuyeckast HacToTa OKTaBHOWM MOsIochl,

CermeHTb! BenvunHa ru
63 125 250 500 1000 2000 4000 8000
loigs/s0O 23 PA] 23 PA] 23 23 23 PA]
A 59,8 61,2 601 582 532 486 435 385
[thoprryna (2]
A 0 0 0 0 0 0 0 0
(npunoxeHune!)**)
OrpaxgatoLme R' cTeHb 32 6 36 3 36 39 40 40
KOHCTRYKLM [chbopmyna (3)]
CErMeHToB 6e3
BopoT 0 = 23)
mgS/S0 23 23 23 PA] 23 23 23 23
A 56 56 58 57 52 46 40 35
[chopmyna (2]
A 0 0 0 0 0 0 0 0

(NpunoxeHue!)**)
* PakTnyeckas 3BYKOM3ONAUMS NpUBEAEHA C YUETOM HaTypHbIX YC/IOBWIA, B CUMy Yero oHa
orpaHuyeHHa 3HaveHvem 40 ap.
** C y4yeToM nonpaeku TeniecHoro yrnaf>0, paBHoi 3 Ab (B HanpaBrieHun nepeg, noBEPXHO-

CTbrO®

Tab6nnya G.4 - PacuyeT ypoBHS 3BYKOBOI MOLLHOCTW 4711 CETMEHTOB CTEHbI 2

CpefHereomeTpuyeckas yactora OKTaBHOWA MO/IOCHI,
ry

CermenTe| Bennumra 63 125 250 500 1000 2000 4000 8000
Bce cermeHTbl Lptn 70 74 76 72 70 67 62 57
Bce cermeHTbI A -5 -5 -5 -5 -5 -5 -5 -5

(npunoxexue B)
CermMeHTbl CTeHbl R' cTeHa ¢
j =1,2 34,5 OCTeKNeHnem* 242 280 308 306 328 337 338 338
[dpopmyna (3)]
A 638 640 632 594 552 513 462 412
[hopmyna (2)
A 0 0 0 0 0 0 0

(MpunoxeHune!)**)
* dakTyeckas 3BYKOM3OMSAUMS NpUBEAEHA C YYETOM HATYPHbIX YC/OBWIA, B CWIy Yero oHa
orpaHuyeHHa 3HaveHvem 40 ap.
** C y4yeTOM nornpasku TenecHoro yrnag>0, pasHoli 3 Ab (B HanpasneHun nepes, nosepxHo-

CTbi0).
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Tab6nnya G.5- PacyeT ypoBHSA 3BYKOBOI MOLLHOCTW AN1S1 CETMEHTOB CTEHbl 3

CermMeHTbl BennuvHa
Bce cermeHThbl K
Bce cermeHTbI Ci

(npunoxexve B)

CermMeHT CTeHbl ¢ R' cTeHbl €
ngepbto (; = 1) ABepblo*
[cpopmyna (3)]
I0\gS/SQ
A
[chopmyna (2)]
A
(NpunoxeHve
£5*)
CermeHTbl CTeHbI A nA
6e3 asepu
0 =33

orpaHuyeHHa 3HaveHuem 40 ab.

CpefHe reoMeTpi-WeC Kast YacToTa OKTaBHOM nosocskl, Iy

63 125 250 500
70 74 76 72

-5 -5 -5 -5

294 326 338 320

23 23 23 23

58,6 594 602 58,0

1000 2000 4000 8000
70 67 62 57

-5 -5 -5 -5

359 384 387 388

23 23 23 23

521 46,6 41,3 36,2

Kak ons ctenbl 1, ) =23
* dakTueckast 3ByKOM30SILMS MpUBEAEHA C YYETOM HATYpHbIX YC/IOBUIA, B CWy Yero oHa

** C y4yeTOM [MOMpaBKM TenecHoro yrnag>0, paBHoii 3 gb (B HanpaeneHun nepeq

NMOBEPXHOCTbIO).

Tab6nunya G.6- PacyeT ypoBHSA 3BYKOBOI MOLLHOCTW A5 CETMEHTOB CTEHbl 4

CermeHTbl BennunHa
Bce cermeHTbI L
Bce cermeHTsl A
(npunoxexue B)
CermMeHTbl CTEHBbI A
(/=1,23459
CermMeHThI ¢ D

orBepcTuaMm (j = 6)

I0lg-SVA
S = (0,32x4) M2

A

[chopmyna (4)]

CpepfHereomeTpuyeckas Ya ctota OKTaBHOM
nosnocsl, "

63 125 250 500
70 74 176 72

5 5 -5 -5
Kak ans cTeHbl 2, |

0 4 13

1000 2000 4000 8000
70 67 62 57

-5 -5 -5 -5

=123,45

10 8 8 5
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OkoHuaHve Tabnnubl G.6

CermeHTbI BenvunHa

A

OTBEPCTUS Ha

MN/1I0CKOCTH,

(npunoxeHune

D*)

CpepfHereomeTpuyeckas 4actota OKTaBHOM
nonocel, Ny,

63
3 3 3 3

3

3

3 3

125 250 500 1000 2000 4000 8000

* C y4yeToM nonpaBku TenecHoro ymaDQ, paBHoii 3 g5 (B HanpaBneHuu nepeq

MOBEPXHOCTbIO).

Tab6nnya G.7 - PacuyeT ypoBHS 3BYKOBOI MOLLHOCTW AN1S1 CETMEHTOB Kpbiwun 5

CermeHThl BennunHa

Bce cermeHThbl
K »

Bce cermeHThl

B
CermeHThI ¢ A’ KpIzILIJVI "
OCTEK/IEHNEM oCTeKneHns*
(=142 34,5 [chopmyna (3)]
101gS/S0
A
[chopmyna (2)]
CermeHTbl 6e3 R' KpbiLm
OCTEK/eHMS [chopmyna (3)]
(/=6 7....15
101gS/S0
A

(npunoxexHune!)*)

Cd, (npunoxeHue

CpefHereomMeTpryeckasi YyactoTa OKTaBHOW Mosiockl, My
2000 4000 8000

63 125 250 500
70 74 76 72
-5 -5 -5 -5
158 232 263 298
26 26 26 2%
752 718 70,7 632
16 24 27 30
26 26 20 )

1000
70

-5

36,5
26

54,5

37
26

67 62
-5 -5
431 453

) 26

449 377
4 47
2% 26
0 0

57

-5

46,5
26

315

B85

* Cy4eTOM MonpaBKy TE/IECHOTO Yr/a, paBHoW 3 46 (B HanpaB/eHUM nepes, NoBepXHOCTLIO).

G3 Pe3ynbTaTtbl pacyeTa Mo ynpoLleHHOW Moaenmu

YpoBeHb 3BYKOBOI MOLLYHOCTU NOBEPXHOCTU 34aHNSA pacCUMTbiBalOT aHasnornyHo G.2,

paccmaTtpvBasi BCHO MOBEPXHOCTb KakK OAUH cermeHT. O6Lmii YPOBEHb 3BYKOBOI MOLLHOCTM

KaX/[0li MOBEPXHOCTW MOXHO OnpeaennTb Ha OCHOBE [AaHHbiXx Ta6nuuy G.3 - G.7 nytem

CyMmMunpoBaHuA ypOBH6I7I 3ByKOBOI7I MOLLUHOCTLN BCE€X CErMeHTOB MOBEPXHOCTU. B Ta6n|/|u,e
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G.8 npeAacTaBneHbl  pe3ynbTaTbl  pacdeTa A1 BCEX MNOBEPXHOCTEW,  BK/OYas
KOPPEKTUPOBaHHbIA MO0 A YPOBEHb 3BYKOBOW MOLLHOCTU.

Ta6nuuya G.8 - PesynbTaTbl pacyeta KOPPEKTUPOBAHHbIX MO A YpPOBHEl 3BYKOBOIA
MOLLHOCTM AN NOBEPXHOCTEN 3aaHuA

YpoB eHb 38"'KOBOIi MOLLHOCTW B OKTaBHbIX Mosocax,

ONEMEHT 'qs, CO CaefHereoMeTpTECKM M/ YacToTamu, Iy, K *
34aHnA ﬂ'54
63 125 250 500 1000 2000 4000 8000
CreHa 1 624 633 636 622 572 51,8 463 413 62,9
CreHa 2 708 71,0 702 664 622 583 532 482 68,3
CreHa 3 61,8 622 602 621 568 51,0 452 40,2 62,2
CreHa 4 720 740 742 703 675 643 592 542 72,9
Kpbiwa 5 868 830 820 748 659 561 484 418 76,6

PesynbTupylowmii ypoBeHb 3BYKOBOrO AaBfeHWs B KOHTPO/IbHON TOuYKe onpeaenstor
Mo CyMMapHOMY 3aTyXxaHuio [/ TMOBEPXHOCTU, KOTOpOe 3aBUCUT OT PacCTOSHUA W
OTHOCUTENBLHOIO MNOMOXEHNSA KOHTPONbHOI TOYKWM. Tak Kak B criyyae YnpoLweHHOW moaenu
BblpaKeHMe /15 3aTyXaHWs He 3aBUCMT OT 4acTOTbl, TO HENnoCpeACcTBEHHbIM pacyeToM
MOXHO MOSlyYnUTb YPOBHU 3BYyKa A. B Tabnuue G.9 npuBefeHbl pesynbTaTbl TakMx pacyeToB
¢ ucnonb3oBavnem dopmyn (E.1) u (E.2) Ana KOHTPO/SbHbLIX TOYEK, PaCnONOXEHHbIX
HanpoTMB LIEeHTPOB CTeH 1 n 4

B faHHOM nmpumepe ypoBeHb 3BYKOBOW MOLLHOCTW CTEHbl 1 3HAUYMTENIbHO HIWXE, Yem
4N KpbiWW MM cTeHbl 4. Takum 06pa3oM, OLeHKa YPOBHS 3BYKOBOrO AaBrfieHUs ANns 3TOi
CTeHbl Ha O0/blIEM PaCCTOSAHWM MOXET ObiTb Takke Masol, NOCKOMbKY BKNagn 3BYKOBOrO
N3nydeHnsa APYrnx NOBEPXHOCTEN 34aHNs He NPUHUMAETCA BO BHMMaHue. NS cTeHbl 4 310
He Tak.
Tab6bnunya G.9 - PesynbTaTbl pacyeTa YpPOBHA 3BykAa A B KOHTPOJIbHbIX TOYKax,

PacnosioXeHHbIX HanpoTUB LIEHTPOB CTeH 1 U 4 (cM. pucyHok G.1)

PaccrtosHue K K
d, BentuHa [NA CTeHbl 1,  ANs CTeHbl 4,
M JBA NB4
5 K 62,9 72,9
A'w 26,3 28,3

[popmyna (E2)]

OkoHuaHve Tabnnubl G.9
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PaCCTdaHme
Benunuunua

M

L,
[ opmyna (E.1)]

n\wm
[ opmyna (E.2)]

K

[p opmyna (E.1)]

30

K

ANA CTeHbl 1,
ABA

36,6
62,9
34,4

28,5

K

ONS CTEeHb
NBA

44,6

72,9

37,3

4,
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Mpun oxeHne OA
(cnpaBoyHoe)
CBefleHMSA O COOTBETCTBMU CCbIJTIOYHbIX MEXAYHapPOAHbIX CTaH4apToOB
HauMOHaNIbHbIM cTaHgapTam Poccuiickon depepaunmn (M AeiicTBYOWMM B 3TOM

KauyecTBe MEeXrocyAapcTBeHHbIM CTaHAapTam)

Ta6nunya JA 1

O603HaYeHne CCbIIOUYHOTO CreneHb O603HayYeHne 1 HauvmeHoBaHue
MeX[yHapogHoro ctaHjapTa  COOTBETCTBUS COOTBETCTBYIOLLENO HALMOHA/ILHOIO
cTaHgapTa
EH NCO 140-3 IDT FOCT P NCO 10140-1:2012 «AkycTu-

Ka. JlabopaTopHble M3MepeHUs 3BYKOWU3O0-
NALUN 3N1eMEHTOB 34aHuin» Yactm 1-5

EH NCO 140-5 -
EH 20140-10 IDT FOCT P NCO 10140-1:2012 «AKyCTUKa.
NabopaTtopHble N3MepeHuss 3ByKON30-
UMM 3NeMeEHTOB 34aHuii» Yactn 1-5
EH NCO 7235 MOD FOCT 28100-2007 «AKycTuka. V3smepeHus

naéoparopHble ans 3arnyanumx
YCTPOIACTB, yCTaHaBNUBAEMbIX B BO3AyXO-
BOAAx, W BO3AyXxopacnpenenntesibHoro
o6opyfoBaHusi. BHocumble noTtepu, noTo-
KOBblii LIyM M MajeHue MoSHOro [AaBfe-
HUS»

* COOTBETCTBYIOLWMI HaUMOHasIbHLIA CTAHAAPT OTCYTCTBYeT. [0 ero yTBepXAeHus pe-
KOMeHyeTcs UCMofb3oBaTb MEPEeBOf HAa PYCCKUIA A3blK AaHHOTO MEXAyHapoAHOro CTaH-
fJapta. lMepeBof AAHHOIO MeXAyHapoAHOro cTaHgapTa Haxogutcs B ®egepasibHOM UH-
hopMaunoHHOM hOHAE TEXHUYECKUX PEFSTAMEHTOB U CTAHAAPTOB.

MpumeuvaHue - B HacTosiei TabnMue MCNosb3oBaHbl Credytolme yCioBHble 0603Ha-
UEHWsI CTENeHN COOTBETCTBYUS CTaHAapTOB:

- HOT - MOEeHTUYHbIE CTaHAAPTb;

- MOD - MoautMUMPOBaHHbIE CTaHAAPTI.
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