Al

202291361

(19) EBpa3unckoe @) 202291361 13 Al
naTeHTHoOe
Be4gOMCTBO

(12 ONMCAHUE U30BPETEHMS K EBPABUIICKOM 3ASIBKE
(43) Dara nyGnukaumn sasisku (51) Int. Cl. FI6L 5/04 (2006.01)

2022.08.22 F16L 55/09 (2006.01)

F24F 13/02 (2006.01)

(22) Aara nopaum sasskn FI6L 57/04 (2006.01)

2020.12.11 FI16L 59/12 (2006.01)

F16L 59/14 (2006.01)

(54) OrHECTOMKHNI BEHTIISIIIMOHHBIN BO3AYXOBO/ U CLIOCOB U3TrOTOBJIEHU S

N YCTAHOBKHU TAKOI'O BEHTUJIAHUOHHOI'O BO3AYXOBOJA
(31) 19215568.7 (72) Wsobpetatens:
(32) 2019.12.12 Menepcen Kypt MyHk, Penendeprep
(33) EP FOpr dutep Credan, Toma Mapkyc
(86) PCT/EP2020/085771 (DK)
(87) WO 2021/116411 2021.06.17 (74) Mpencrasurens:
(71)  Saseuren; Jxepmaksan P.B., Yrpiomos B.M

POKBYJI A/C (DK) Hpnmennsiii C.B., I'm3aryannna E.M.,

CrpokoBa O.B., KocTiomenkosa M.IO.,
I'm3aryniaun H1.@. (RU)

(57) M3oOperennem MpeIOKEH BEHTUISIMOHHBIN BO3TYXOBOJ Ul YCTAHOBKM B OTBEPCTUM OTHECTOHKOH

CTEHbI I0J] BEHTHIALHMOHHBIA BO3AYXOBOA, NPH O3TOM YKa3aHHBIN BEHTHIALHOHHBIA BO3IYXOBOJX
COZIEPXKUT OANH MM HECKOIBKO METAUTMUECKHX JIMCTOB, 00Pa3yIOIUX YKa3aHHBIH BO3AYXOBOA, IPHIEM
yYKa3aHHBII BO3yX0BOJ U3 METAIIIMYECKUX JIUCTOB MOKPBIT CHAPYKHU TEMIOU30IAHOHHBIM MaTepHaIoM,
U yKa3aHHBIM BO3IYXOBOJA BKIIOYAET B CEOsl YIIMHEHHBIC AJIEMEHTHI JKECTKOCTH, paclojiararouecs
CHapy’KH BO3[yXOBOJAa M TPHKPEIICHHBIC K YKa3aHHBIM METANIMYECKHM JIMCTaM, MIPUYEM KaKIbIi
9JIEMEHT JKECTKOCTH COAEPKUT METAUIMYECKUH Npo(WIb W 10 MEHBIIEH Mepe OIMH OTHECTOWKHI
OpYCOK M3 HEOPraHMYECKOTO Marepuala, MpUYeM MeTaIMYeCKUi Npo(uIlb HEMOJABHKHO COSITUHEH C
METAJUTMYECKIM JINCTOM BO3IyXOBOJA M YIEPKUBAET OTHECTOWKHMIT OPYCOK 3a CUET, 0 MEHBIIEH Mepe,
YaCTHYHOTO 0XBaTa 3TOTO OpycKa.
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OTHECTOMKHWU BEHTHISIIIMOHHBIN BO3AYX0OBOJI W CIIOCOB
N3TrOTOBJEHUS 1 YCTAHOBKH TAKOT'O BEHTHJISIIIMOHHOI'O
BO3JIYXOBOJIA

OIIMCAHHUE

00J1aCTh TEXHUKH, K KOTOPOH OTHOCHTCS HACTOSIIIIEE H300peTeHHe

HacTtosiinee nso0pereHne OTHOCUTCS K BEHTHISILIHOHHOMY BO3AYXOBOXY ISl YCTAHOBKH
B OTBEPCTUM OTFHECTOMKOM CTEHbl 10| BEHTWIALMOHHBIA BO3AYXOBOA, IIPH 3TOM
BEHTUJIILMOHHBIM BO31yXOBOJ COMAEP>KUT OAUH WJIM HECKOJIbKO METAJUINYECKHUX JIUCTOB,
00pa3yromux yKa3aHHBI BO3AYXOBOJ, NMPUYEM YKa3aHHBIM BO3JYXOBOA M3 METAUIMYECKHX
JUCTOB TOKPBIT CHAPYXKHU TEIUIOM3OJSALIMOHHBIM MAaTEpHUajioM, M YKa3aHHbII BO3OYXOBOJ
BKJIFOYAET B ce0sl YAJIMHEHHBIE SJIEMEHTHI )KECTKOCTH, PACIIONAaraloluecs: CHapy»KH BO3AyXOBOJA
U MPUKPEIUIEHHBIE K YKa3aHHBIM METAJJIMYECKUM JIMCTaM. BEHTUISLUOHHBIN BO3AYXOBOA

TAKOro TUIMa U3BeCTeH U3 fokyMmeHnrta EP 2 024 689 B1.

IlpeamecTBYIOIIUIA YPOBEHb TEXHUKH HACTOSIIET 0 H306D6T6Hl/lﬂ

IIpaBuna mnpOTHUBOMOKAPHON O€30MacHOCTH TPeOyIOT, YTOOBI B 30HE, TAE CEKIIHS
BEHTHJISILIHOHHOTO BO3YXOBOJA IPOXOIUT Yepe3 OTHECTOWKYIO CTeHY H/WJIN NepeKPhITHE, ObLIO
NPEAYCMOTPEHO TePMETUYHOE YIUIOTHEHHE C TeM, YTOObI OTOHb, IbIM W/MJIM TOKCUYHBIC Ta3bl
MPAKTUYECKU HE MOTJIM PACIPOCTPAHUTBCS U3 OJHOM YaCTH 3[4aHUSl B COCEHIOK YacTh 3/1aHUS B
cllyyae BOSHHKHOBEHHSI MOKapa B OJHOW ux 3THX dactei. Hactpb 4 crannapra DIN 4102 tpebyet
HAJIMYMSl BEPTHKAJIBHBIX BHYTPEHHUX TPYOOK JKECTKOCTH M, UCXOHAS M3 PEAJbHOH CHTyaluu,
KPYT'OBOH pambl JKECTKOCTH, BBIOJHEHHOH U3 L-o0pa3Horo npoduis, ojHa U3 MOJIOK KOTOPOTro
IUIOCKO TpHUJIEraeT K Hapy>KHOM NOBEPXHOCTU METAJUIMYECKOro JHCTa. MOHTaX yKa3aHHBIX
BEPTUKAIBHBIX TPYOOK B BO3QYXOBOJAE 3aHMMAET MHOTO BPEMEHH, a TaKXKe OrPAaHUYHMBAET
cBOOOHOE TMPOXOXKIAEHHE IOTOKAa BO3AYyXa 4Uepe3 BEHTUJLSIMHOHHBIA BO3IyXOBOA/KaHAI
IBIMOYIICHUSI B HOPMaJIbHOM peskumMe padboTsl. bojee Toro, ObUIO yCTAaHOBIIEHO, YTO IIHPOKO
npuMeHsieMasi ykasaHHas L-oOpasHas paMa JKECTKOCTH B HEKOTOPBIX CIy4asx MOXKET B
JNEHCTBUTEIBHOCTH CTaThb NPUYMHON JOMOJHUTEIBHOIO HApyLIEHUS TEPMETUYHOCTU MEXKAY
CeKLMel BO3AYXOBOJAa MU CTEHON. BEHTUIALMOHHBIM BO3AYXOBOJ M3 METAUIMYECKUX JIMCTOB

u3BecTeH u3 gokymeHnta GB-2394541-A.
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B nokxymente EP 2 024 689 Bl mnpeacrasieHO pelleHHE, B KOTOPOM 3JIEMEHTBI
JKECTKOCTH OTCTOSIT Ha ONPENEIEHHOE PACCTOSIHUE OT CaMOI0 BEHTHJIALIMOHHOTO BO3AYXOBOJA,
BCJIEICTBUE YE€r0 OHU MEHEE MOABEPKEHbI BO3IEUCTBUIO Kapa OrHs MPU €ro BO3HUKHOBEHUU B
BEHTWJISILUOHHOM BO31yxoBoze. Ha npeamecTsyromeM ypoOBHE TEXHUKH, YKa3aHHOM Bbiie, L-
o0pa3HbIil MpouiIb MPOSBISIET TEHACHLUUIO K HEPABHOMEPHOMY HAarpeBy M, KaK CIEICTBHE, K
U3rHOAHNI0 BEHTWIILMOHHOTO BO3JyXOBOAA BHYTPb C PHCKOM IMOSIBJICHHS INPOCBETa B CTEHE
W/ WK TIEPEKPBITUH. 3a CYET CMEIIEHHUS 3JIEMEHTOB JKECTKOCTH eIl Jablile, KaK 3TO OMHCAHO B
nokymente EP 2 024 689 Bl, 3TOT puCK CYINECTBEHHO CHIXKAETCsS, U IOITOMY MOXKHO
COXPaHUTb KOHCTPYKTUBHYHK YCTOMYUBOCTb BEHTWJIALIMOHHOIO BO3AYXOBOJAa BO BPEMsI IOXKapa.

Ilocne ycTaHOBKM BEHTWJIALIMOHHOIO BO3AYXOBOJa B OTBEPCTUM CTEHBI HA CTPOUTEIbHOU
iomaake GopMupyercs koHpuUrypanus, onucasHas B fokymenre EP 2 024 689 B1. Cnauana
BEHTWJISILIMOHHBINA BO3yXOBOJ 00€PTHIBAETCS N3OJISILIMOHHBIM MAaTEPUAIIOM, TAKUM KakK OJIOKH 13
KaMEHHOH BaThl, KOTOpPbIE MNPOIYCKAIOTCA 4epe3 oTeepcTtue B crTeHe. Ilocime sTtoro mosepx
U3OJIALIMOHHOIO MAaTepuaja YCTAaHABIUBAIOTCS ODJIEMEHTBI JKECTKOCTH COIJIACHO OIMCAHMIO,
MIPECTaBJICHHOMY BBILIE, KOTOPBIE 3aT€M COENUHSIOTCS C BEHTWIALMOHHBIM BO31YXOBOJIOM
MOCPEACTBOM BUHTOB, MNPOXOAALIMM uepe3 u3oiAnui0. M, HakOHel, 3J1€MEHTBHI >KeCTKOCTH
MOKPBIBAKOTCSL TONOJHUTEIbHBIM H30JSIMMOHHBIM MAaTE€PHAJIOM, KOTOPBIM TakKe yIHPAETCsl B

CTEeHY W/WJIH NEPEKPBITHE.

Kpatrkoe pacKpbITHE HACTOSIIEr0 H300pPeTeHus!

Henocratkom 3Toi KOHQUIypaluu SIBJISETCS TO, YTO YaCTO OCTAETCS MaJO MeCTa IS
YCTAHOBKHM JJIEMEHTOB JKE€CTKOCTH, B YaCTHOCTH, €CJIM BEHTWIALMOHHBI BO3AYyXOBOJ
pacnoaraercs GJIM3KO K MOTONKY 1/uiu cTeHe. Hornma 3To naske HeBO3MOXKHO, U IOJDKHO OBITH
BBIOPAHO MHOE PELICHHE.

CnenoBarenbHO, Liesib HACTOSIIETO H300PETEHUSI COCTOUT B TOM, YTOOBI NMPEIJIOKHUTH
BEHTHJISILIMOHHBIN BO3JYXOBOJ M CHOCOO €ro yCTAHOBKH, KOTODPBIH MOIXOAMJ ObI st
NPOBENECHNUsT MOHTa)Xa TaM, IZl€ MaJO MeCTa Uil YCTAaHOBKM B OTBEPCTUU CTPOUTENBHON
KOHCTPYKLIUH, TAKOH KaK CTEHA W/WJIN TIEPEKPBITHE.

CormacHo CcBOEMy IEpPBOMYy aCHEKTy HAcTOsllee H300peTeHHe NPernCcTaBiIsseT CcoOoi
BEHTWJISILMOHHBII BO3JyXOBOJ YKa3aHHOIO BHadaje TUIA, B KOTOPOM KaXIbId DSJIEMEHT
JKECTKOCTH CONEP’KUT METAUTMYECKUH Mpowib W, TMO MEHbIIeH Mepe, OOUH OrHEeCTOWKHH
OpyCOK M3 HEOPraHMYeCKOro Marepuaja, MPUYeM METATHYECKUH MpOoQuiIb HEMOIBUKHO
COEMHEH C METANTMYECKUM JIMCTOM BO3IYXOBOJAA W YIEPXKHBAET OTHECTOHKHII Opycok u3

HEOPraHU4ECKOro marcpualia. HpI/I 9TOM 00€CIeUYrBAETCS NpEeUMyLIECTBO, COCTOAIIECEC B TOM,
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YTO METAJUIMYECKHH MPOQHIb YAEePKUBAET OTHECTOMKHUI OPyCOK 3a CHET, IO MeHbIIEH Mepe,
YaCTUYHOTO OXBaTa 3TOro Opycka. B mpencTaBieHHOM ONHMCAHWM TEPMHUH «HEOPTaHUYECKUH
Marepuai» OOO3HAYaeT HEMETAJUIMYECKHH MaTepuas, OCHOBHBIM KOMIIOHEHTOM KOTOPOTO
CJIY>KUT MUHEPAJIbHBIA MaTepUall.

CormacHO BTOpPOMY AaCHEKTy HACTOSINEr0 H300peTeHus] MpeIokeH  CIocod
W3rOTOBJICHNS] U YCTAHOBKM BEHTUJIILMOHHOTO BO3yXOBOJA B OTBEPCTHHM OTHECTONMKOWU CTEHBI
NOJl BEHTWJISILIMOHHBIA BO3yXOBOA, PUYEM YKa3aHHBIM CIIOCOO MpenycMaTpHUBAET CIENYIOINe
CTaJIUH:

— olecrieueHne HAJIUYMsI CEKLMH BEHTUJLILMOHHOTO BO3JYXOBOZA, COIEprKalled OauH
WJIH HECKOJIbKO METAJIMYECKUX JINCTOB, 00Pa3yIOLIUX YKA3aHHYIO CEKIHIO BO3AYyXOBOJA,

— YCTaHOBKY YJJIMHEHHBIX 3JIEMEHTOB JKECTKOCTH, PACIOJArArOLIUXCsl CHAPYKHU CEKLUU
BO3/lyXOBOAA M MPUKPEIUIEHHbIX K YKAa3aHHbIM METAJUIMYECKUM JIUCTaM, MPU 3TOM KaKIbIA
AJIEMEHT JKECTKOCTH COAEPKUT MEeTAUIMYeCKUuil mnpoduib M, MO MEHbIIeH Mepe, OIuH
OTHECTONKHMI OpyCOK M3 HEOPraHHMYeCKOro MaTepHajia, NnpuueM NpoQuiib HETOABHUKHO
COEIMHEH C METAJUINYECKUM JIICTOM CeKLMH BO3YXOBOAA U yIEpPXKUBAET OTHECTOMKUIT Opycok
13 HEOPraHMYECKOrO MaTepuaia 3a CHeT, 0 MEHbIIEeH Mepe, YaCTUYHOrO OXBAaTa 3TOro OpycKa;

— pasMelIeHHE CEeKLMM BO3IyXOBOJAA C DJJIEMEHTAMHM JKECTKOCTH B OTBEPCTUU
CTPOUTEIBbHON KOHCTPYKLIMU, TAKOH KaK pa3AeIUTeNbHAs ePEeropoaKa, NEPEKPhITHE UIIH MO,

— MOKPBITHE TEIUIOM3OJSIUOHHBIM MaTepPUAJIOM YKAa3aHHOM CEKLUU BO3AYXOBOAA U3
METaJUTHYEeCKUX JINCTOB M 3JIEMEHTOB JKECTKOCTU C OTHECTOHKUMU OpyCKamu; U

— TEpPMETU3ALUI0 3a30Pa MEXIY HApPY>KHOM MOBEPXHOCTHIO M3OJSILIUOHHOIO MaTepuaja
1 OTBEPCTUEM B CTPOUTENBHON KOHCTPYKLIUH.

Hactosimmum n300peTeHreM NpenioKeHO pelIeHHe, B KOTOPOM 3JIEMEHThI JKECTKOCTH
NPUKPEIUBIFOTCA K CaMOMY BEHTWJISSLMOHHOMY BO3JYyXOBOAY 1O Hadajla €ro yCTaHOBKU B
OTBEPCTUU 3/aHUS. DJIEMEHTBI JKECTKOCTH COMAEP)KAT CTajbHble NMPOQWIH, OOBETUHEHHBbIE C
OpyckaMu M3 OrHECTOWKOTO HEOPTaHWYECKOTO MaTephalia, TAKOrO KaK THUIIC, CHIIMKAT KaJbLUs,
BSUKYIEE BEIIECTBO HJIM HWHBIE OrHECTOMKHE MUHEpaJbHblE MaTepuaibl. TakuM o00pasom,
BEHTHJISILIMOHHBIN BO3yXOBOA MOXKET OBITh IOATOTOBJIEH K YCTAHOBKE TaM, TA€ JOCTATOYHO
MECTa, a 3aTeM IEPEHECEH Ha MECTO YCTAHOBKM M BCTABJIEH B OTBEPCTHE CTPOHUTENILHOU
KOHCTPYKLIUU.

3TO O3HA4YaeT, 4TO MOTYT OBITh YCTPAHEHbI HENOCTATKH, CBSI3aHHBIE C HEIOCTATKOM
cBOOOHOT'O MECTa JJIsl YCTAHOBKH 3JIEMEHTOB JKECTKOCTH, B YACTHOCTH, €CJIM BEHTHJISLIUOHHBIN
BO3IyXOBOJ MPHUMBIKAET OJIM3KO K MOTOJIKY W/UJIH CTEHE.

B mpenmoutHTenbHOM BapHaHTE OCYIIECTBIIEHHS] HACTOSIIETO W300PETEHHUS 3JIEMEHTBI

KECTKOCTU MNPOXOAAT MNEPNEHAUKYIIAPHO MNPOAOIBHOMY YAJIMHCHUKO BO3AYXOBOAA. OI[HaKO
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MOHATHO, YTO MOIyT OBITH npeayCMOTPEHbI W HWHBIC BAaPHUAHTbBI OPUCHTALUH, TAKHUE KakK
HerﬂMOfI yroji, €Ciin BeHTI/IJ'IﬂL[I/IOHHbII\/'I BO3AYXOBO MNPOXOOUT YEPE3 NEPCKPLITUE UIJIN CTCHY
IOl TAKUM HEMNpsMbIM yriiom. Ilpu sToMm obecrednBaeTcsi MPEeNMYIIECTBO, COCTOSINEE B TOM,
YTO 3JIEMEHTLI JKECTKOCTU OPUCHTHPOBAHDI NAPAJIJICIIbHO MMEPEKPBITURO /MU CTEHE.

B opHOM M3 mpeanoOYTUTENBHBIX BAPUAHTOB OCYINECTBJIEHUS] HACTOSINETO M300peTeHUs
Mmetajuinaeckuii npodmip umeer U-oOpasHyro ¢opmy u cHaOkeH BHEIIHHUMH KpENeKHbIMU
¢dnaHmamMu, BCIEACTBHE 4Yero oOpas3yercs NPOAOJbHBINA KenoO, KOTOPBIH BBIMOJHEH C
BO3MOKHOCTBIO IIJIOTHOI'O pPa3MEIICHUs B HEM, II0 MEHBIIIEN MEpPE, OAHOTIO OTrHECTOMKOTO
Opycka, a B IPEeANOYTUTENLHOM BaPHAHTE — IByX OTHECTOHKUX OPYCKOB.

DneMeHTbl KECTKOCTH KpermAaTCa K BO3AYXOBOAY U3 MECTAJUIMYECKUX  JIMCTOB
NpeaAnoYTUTEIIBHO MMOCPEACTBOM MHOXKECTBA 3aKJICIIOK W/UJI BUHTOB. Bnaronaps[ OTOMY MOKET
ObITb OOecredeH NPOCTOH MOHTAXK 3JEMEHTOB JKECTKOCTH, OBICTPbIi B NPUMEHEHUH H
Henoporoii. B OIHOM M3 NpPEANOYTHTENBHBIX BAapPUAHTOB OCYIECTBICHHsS] HACTOSLIETO
M300peTeHysl, 0 MeHbIIeH Mepe, OAMH OTHECTOMKHMH OpyCOK NPHUKJIeEeH K MEeTaUTNYeCKOMY
npo T, BCIEACTBHE Yero o0ecneuynBaeTcs MpoCToTa OOpaIleH sl C 3IEMEHTOM KEeCTKOCTU BO
BpEeMs1 MOHTAKa, KOIJla COCTABHbIE YACTH 3JIEMEHTA KECTKOCTU CKPEIUIAIOTCS APYT C APYTOM.

B npeanmoytuTenbHOM BapuaHTe METAUIMYECKHI TpOoQuib TMpencTaBiseT coOoit
crampHON mpoduab. Kpome Toro, mo MeHblneld Mepe, OIWH OTHECTOWKHH Opycok
NpeAIOYTUTEJIbHO BBIIIOJHECH Ha OCHOBE I'UIlCa, CUJIMKATAa KaJibIWsA WM BSOKYUWIErO BEIICCTBA.
HpeI[HOLITI/ITeJ'IbeIMI/I ABJIAIOTCA 3JIEMEHTDBI KECTKOCTH, COACPIKAIIUE CTaJIbHBIC HpO(bHHH u
TUTICOBBIE OPYCKH, MOCKOJBbKY THIIC XapaKTePU3yeTCsi OOJBIINM COAEPKAHUEM BOJBI, KOTOpast
BBICBOOOXKIAETCS BO BpeMsl moxkapa H, Ojaromapsi 3TOMY, CHOCOOCTBYET OXJIAXKIECHHIO
KOHCTPYKLUH B ciiydae mokapa. Kak Obuio yka3aHO Bblme, 00eCrednBaeTcsi MPerMyIIecTBO,
COCTOsIIIIEe B TOM, YTO OTHECTOWKUN OpPYCOK BBIMIOJHEH M3 TBEPAOTO MaTepuaa, Mo CYLIeCTBY
HEMOPUCTOr0 MJIM YaCTUYHO TOPUCTOrO, KOTOPBIA OTJIMYAETCs] OT TEeIUIOU3OJISILIMOHHOTO
MaTepualia, TaKOro Kaxk TGHHOHSOHSILIHOHHblﬁ MaTepHrall, OXBaTbIBaI*OH_[I/II\/‘I BO3AYXOBO. B OIHOM
N3 MPEANIOUTUTECIIBHBIX BAPUAHTOB OCYIIECTBJICHUSA HACTOSALICTO 1/1306peTeH1/1$[, 0 MeHbIIei
Mepe, OIMH OTHECTOWKHI OPYCOK HE COAEPIKHUT TETUIOM30JIILIMOHHBIA MaTepHall.

ITpu 5TOM obecreunBaeTcsi MPEUMYLIECTBO, COCTOSIIIEE B TOM, YTO TEIUIOM3O0JISILIHOHHBIH
MaTtepuan Tak)Kke paclojaraercss CHapyXd DJJIEMEHTOB JKECTKOCTH. JTO  yJydllaeT

TCIIOU3OJIALTIIO u

2

COOTBETCTBCHHO, OTrHEYIIOPHBIC CBOﬁCTBa, B YaCTHOCTH, cCJIin
TEIUIOU3OJIAMUOHHBIM  MATCPUAJIOM CIIYKUT MHUHEpPAJIbHAA BdTa, a B TMPEATIOYTUTCIIBHOM
BAPHUAHTC — KAMCHHAs BaTa.

HOHﬂTHO, YTO HACTOAILICE I/1306peTeHI/Ie 00ecreynBaeT BO3MOXKHOCTD MPOXOXKACHUA

OTBEPCTUsI MOJA BEHTWIALIMOHHBIA BO3AYXOBOA 4Y€pPE3 Pa3AC/SIIOIIYI0  CTPOUTEJIBHYIO



-5-

KOHCTPYKLUIO, WIM C BEPTUKAJIBHON, WIM C TOPU3OHTAIbHOW oOpueHTaumei. Hanpumep,
BEHTHJISILMOHHBIN BO3yXOBOJ MOXKET OBITh OPUEHTHPOBAH IO CYIIECTBY T'OPU3OHTAIBHO U
MPOXOANUTh 4Y€pe3 BEPTUKAJIbHO OPUEHTUPOBAHHYIO CTPOUTENIBHYK) KOHCTPYKLHUIO, TAKYIO Kak
paszmenuTenbHass —neperopogka. B anpTepHATMBHOM — BapuaHTE WM AONOJHUTENIBHO
BEHTWJISILMOHHBIN BO3AYyXOBOJ MOXET ObITh OPHEHTHUPOBAH IO CYLIECTBY BEPTUKAIBHO U
MIPOXOAUTH Yepe3 FrOPU3OHTAIBHO OPUEHTUPOBAHHYIO CTPOUTEIBHYI) KOHCTPYKLHUIO, TAKYH KaK
MEPEKPBITHE, MOJT WU MOTOJIOK.

Ilpu ycTaHOBKE BEHTWIALIMOHHOIO BO3AYXOBOJAA B OTBEPCTHU  CTPOUTENBHOU
KOHCTPYKLMU MEXKIy Hapy>KHOM IMOBEPXHOCTBIO M3OJSILIMOHHOIO MaTepuajla U OTBEPCTUEM B
CTPOUTENIbHOM KOHCTPYKLMHM oOOpasyercs 3a30p. OTOT 3a30p 3aTeM TIepMeTH3UpPYyeTcs,
MPEANOYTUTENBHO BCIYYHBAIOIIMMCS MaTEPUAIOM, KOTOPBIA BBIINOJHEH C BO3MOXKHOCTBIO
HaOyxaHMsI O] AEHCTBUEM TeILIa.

ITOHSATHO, YTO B HACTOSAIIEM H300PETEHUH TEPMHH «BEHTHJISILIHOHHBIA BO3IyXOBOI»
BKJIIOYAaeT B ce0sl BCE THIbI BO3NYXOBOJOB JUIsl MEpeJadd ra3oB, B TOM YHCJIE BO3AYXOBOJ
IBIMOYIAJICHHUS].

B koHrekcte Hacrosimero usoOpereHust (pasa «yCTAaHOBKA B OTBEPCTHHM CTEHBD»
O3Ha4aeT NPONYyCKaHHE Yepe3 OTBEPCTHE B JIOOOW CTPOUTENBHOH KOHCTPYKLIUH, TaKOH Kak
pasaenuTeNnbHas Neperoposika, NEPEKPbITUE WU MO WU MOTOJIOK.

BeHTHISLMOHHBIH BO3YXOBOA MOXKET XapaKTepU30BaThCs JIFOOOH noaxopsiieit Gpopmoit
B TONEPEYHOM CEUEHUHU, HANpUMep, KPYIJIOH, MIOCKOOBAJbHOW, OBAJbHOMN, KBaJAPAaTHOW WIIH
NPsIMOYrOJIbHON. Jlnsi  ynpouieHus HW3rOTOBJEHUS U YCTAHOBKH 3JIEMEHTOB JKECTKOCTH
o0ecrneynBaeTcsi MPEUMYINEeCTBO, COCTOSAILIEe B TOM, YTO BEHTWISILMOHHBIA BO3AYXOBOI
XapaKTePU3yeTCsl KBAAPATHBIM UJIU NPSIMOYTOJIbHBIM MONEPEYHBIM CEUEHHUEM.

Ha 53¢ dexTHBHOCT 371€MEHTOB KECTKOCTH BIIUSIET UX KOJUYECTBO U MECTOMOJIOKECHUE.
Hanpumep, yBemuueHHe KOIMYECTBA 3JIEMEHTOB JKECTKOCTH W/WJIM Pa3MELICHHE 3JIEMEHTOB
JKECTKOCTH TakUM OOpa3oM, YTOObI OHHM 3aHMMajd OOJIBIIVIO YacTh BO3AYXOBOAA IO
OKPY>KHOCTH, MOKET IOIMOJHUTEIbHO CHHU3UTh PHUCK HM3THOAHUSA/KPYYEHHs BO3AYXOBOZA BO
BpeMsl MOKapa M, COOTBETCTBEHHO, PUCK BO3HHUKHOBEHHUsI IIPOCBETa BOKPYI OTBEPCTUS B
paseIuTEeNbHON MEPEeropoiKe, MEPEeKPBITHH, MOy WIM NOTOJKE. bbUIO yCTaHOBJIEHO, 4YTO
NPENMYIECTBO 00ECIeunBaeT BEHTHIISILIMOHHBIN BO3IyXOBO, COEPIKAINiA, IO MEHBIIEH Mepe,
OIUH, a B MPENNOYTHTEIBHOM BapHAHTE — IO MEHBIIEH Mepe, IBa WM OOJbIle 3JIEeMEHTa
JKECTKOCTU. B eme OOHOM NPENNOYTUTENBHOM BapUAHTE OCYILIECTBIEHHUs HACTOSIIErO
U300pETEeHNsI 3JIEMEHTbI JKECTKOCTH MPOXOAAT IO BCEH OKPYKHOCTH BO3AYXOBOJA TAaKUM
00pa3om, YTO MPHU HCIIONB30BAHUU KBAAPATHOTO HIIM MPSIMOYTOJIBHOTO B TIOMIEPEYHOM CEYEHUHU

BO3AYXO0BOJAA 5TOT BO3AYXOBOA COACPIKUT YCTHIPE SJIEMEHTA KECTKOCTH.
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Jlnst erie OMHOTO TPEATIOYTUTENILHOTO BapHaHTa OCYINECTBJIEHHUS, TIE€ BO3AYXOBOIbI
XapaKTePU3YIOTCA TPSMOYTOJNIbHBIM —IOTMEPEUHbIM CEYEHHEM, ObUIO YCTaHOBJIEHO, YTO
NPEUMYIIIECTBO 00ECTIEYHBAET Pa3MeleHIE U MPOXOXKIAEHHE 3JIEMEHTA KECTKOCTH, MO MEHbIIIeH
Mepe, BAOJIb OJHON U3 Ooee JUIMHHBIX MPSIMOYTOJBHBIX CTOPOH, MPHYEM B MPEANIOUTUTEIHHOM
BapUAHTE BO3IYXOBOI IOJUKEH COZEpKaTh, MO MEHbIIEH Mepe, JBa JJIEMEHTa KECTKOCTH,
pacnojiararomuxcsa  BAOJIb  ABYX IMPOTHUBOIIOJIOXKHBIX JJIMHHBIX CTOPOH [MPAMOYTOJIbBHOI'O
BO3IYXOBOJIA.

ITpu 5TOM OOecrieunBaeTCst MPEUMYIIECTBO, COCTOSIIEE B TOM, YTO SJIEMEHTBI JKECTKOCTH
pacnoynararotcsi ¢ o0eux CTOpOH OTBepcTHs B creHe. OmHAKO Ui BEHTHJISILIMOHHBIX
BO3/IyXOBOZOB, MEHEE NOABEPKEHHBIX H3TMOAHMIO/KPYYEHHIO BO BpeMs MOXapa, TAKUX Kak
BEPTUKAJIBHO OPUCHTHUPOBAHHBIC BCHTUJISILNUOHHBIC BO3AyXOBObI, 6bIJ'IO MPU3HAHO
3¢ (PEKTUBHBIM pa3MeEIleHHe OIHOTO WJIM HECKOJBKHX 3JIEMEHTOB KECTKOCTH TOJBKO C OIHOU
CTOPOHBI OTBEPCTHUSI B CTEHE, HANPUMEpP, C BEpXHEH CTOPOHBI OTBEPCTHs B CTeHE. B ogHOM u3
NPEATNOYTUTENIbHBIX BAPHUAHTOB OCYIIECTBJICHUsT HACTOSILEr0 H300pETeHMs] BEHTHJISILIUMOHHBIN
BO3JIyXOBOJ OPMEHTHPOBAH IO CYLIECTBY BEPTUKAIBHO, a MPEANOYTHTEIBHO, 0 MEHBIIEH Mepe,
OJIMH 3JIEMEHT JKECTKOCTH WJIM MPENNOYTHTEIBHO, TI0 MEHBIIEH Mepe, 1Ba JJIEMEHTa JKeCTKOCTH
pacroylararoTcsi ¢ BEepXHEW CTOpPOHBI OTBepCcTUss B CTeHe. Takum oOpa3om, B ciyuae
UCIIOJIb30BaHMsI BEPTUKAJIBbHO OPUEHTHPOBAHHOIO BO3AYXOBOJA 3TOT BO3AYXOBOA Oymer
NPOXOIUTh, BEPOSITHEE BCETO, UE€PE3 TIEPEKPHITHE, TOJ UJIA MTOTOJIOK.

Jlanee Mo TEKCTy MPeacTaBlieHO Ooiee MOaPOOHOE OMICAHKME HACTOSIIETO H300PETEHMS B

NPUBS3KE K MPHJIAraeMbIM YepTexkaM ¢ PUrypamu, yKa3aHHbIMH HUXKE.

Kpatkoe onucanue ¢uryp

Ha ¢ur. 1 cxemaTnyecku mokasaH BUA COOKY B IOIMEPEYHOM pa3pe3e BEHTUIISILIMOHHOTO
BO3/IyXOBOZA COTJIACHO HACTOSIIIEMY H300PETEHHUIO, YCTAHOBJIIEHHOTO B OTBEPCTUH CTEHBI,

Ha ¢ur. 2 nmokasaHo aeTanbHOE MOMEPEYHOE CEUEHHUE 3JIEMEHTA JKECTKOCTH COTJIACHO
NePBOMY BapPUAHTY OCYLIECTBICHUSI HACTOSIIETrO H300PETEHHUS,

Ha ¢ur. 3 nmokasaHo meTanbHOE MOMEPEYHOE CEUEHHUE 3JIEMEHTA JKECTKOCTH COTJIACHO
BTOPOMY BapHaHTY OCYIIECTBJIEHUS] HACTOSLIETO N300PETEeHNS,

Ha ¢ur. 4 npencraBieHo mepcneKTHBHOE H300paskeHUE, WILTFOCTPUPYIOIIEE OTPE30K
BEHTWISILIUOHHOTO BO3/yXOBOJAa C BJEMEHTAMHM JKECTKOCTH COIJIACHO IIEPBOMY BapHaHTy

OCYHIECTBJICHUSA HACTOALIETO I/1306peTeHI/I$I;
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Ha ¢ur. 5 npencraBineHo mepcrnekTHBHOE H300paskeHUE, WILTFOCTPUPYIOINEE OTPE30K
BEHTHJISILIMOHHOTO BO3/IyXOBOJA COTJIACHO HACTOSIILEMY HM300pETEHUI0, BKJIIOYAs IBAa 3JEMEHTA
JKECTKOCTH, PacIoiaratoIiyecs BOJb IPOJAOJIbHBIX CTOPOH BO3AYXOBOAA,

Ha ¢ur. 6 npencraBieHo mepcrneKTHBHOE H300paskeHUE, WILTFOCTPUPYIOINEE OTPE30K
BEHTWJISILIMOHHOTO BO3JyXOBOZA COIJIACHO HACTOSIIIEMY H300PETeHUI0, YCTAHOBJIEHHOTO B
CTEHE; U

Ha ¢ur. 7 cxematnuecku mnokasaH Bua COOKY B ITOIEPEYHOM Pa3pe3e BEHTUIISILIMOHHOTO

BO3AYyXO0BOJ4a COIIaCHO HACTOALLIEMY H306peTeHI/IIO, YCTAHOBJICHHOI'O B CTCHE.

Tloapo0Hoe pacKpbITHE HACTOSIIEr0 H300peTeHus

Hactosiimee u3oOpereHne ONMMCAaHO HWXKE B NPUBA3KE K IPUJIAraeMbIM YepTEsKaMm.
CneunanucraM B JaHHOH OOJACTH TEXHUKH IOHSATHO, YTO HA Pa3HbIX (PUIYpax OIMHAKOBbIC
NPU3HAKH WM 3JIEMEHTBl YCTPOHCTBA OOO3HAU€HBbI OJHUMH M TE€MU JX€ HOMEpPaMH IO3HLIUIL.
IlepeueHb HOMEPOB NMO3ULIUI TPUBEAEH B KOHIIE ITOAPOOHOTO ONMUCAHUSL.

Ha ¢urypax nmpomyunrocTpupoBaH BEHTHJISILIMOHHBIA BO3AYXOBOJ COTJIACHO OIHOMY H3
BAPUAHTOB OCYLIECTBJIEHUs HACTOsIIEro n3ooperenns. CeKuus BEHTHIISILMOHHOTO BO3IyXOBO/A,
nokaszaHHass Ha ¢ur. 1, MPOXOAWUT Yepe3 BEPTUKAIBHO OPUEHTHPOBAHHYIO TOHKYIO CTEHY 3
CTpOUTENbHOM KOHCTpyKUMU. Kak mokazaHo Ha ¢ur. 4, BEHTUJSIMOHHBIM BO3MyX0BOA 1 umeer
NpPSIMOYTOJIbHYI0  (OpMy B TIONEPEYHOM CEYEHHMH, KOTopasi o00Opa3oBaHa OIHHM WU
HECKOJBKUMH METAJUTMYECKHMH JIICTAMH, U30THYTHIMH TaKUM 00pa3oM, YTO UM npuaaHa Gopma
Bo3ayxoBoga. C Kakmoil CTOPOHBI OOKOBBIX CTEHOK BEHTWJIILIMOHHOTO BO3AyXoBoma |
YCTaHOBJIEHBl JJEMEHTbl 4 JKECTKOCTH. OJJEeMEHTbl 4 JKeCTKOCTH IMpPeNyCMOTPEHbl Ha
BEHTHJISILIMOHHOM BO3JIyXOBOJI€ C KKJIOM CTOPOHBI CTEHBI 3, KaK 3TO MOKa3aHo Ha ¢ur. 1.

BeHTHWIALMOHHBIA BO3AYXOBOA | 3aKpbIBAETCS TEIUIOM3OJIILMOHHBIMU OJIOKaMH 2,
KOTOpBIE TaKKe MPOXOAAT Yepe3 OTBEPCTUE B CTeHE. TermIon30aLMOHHBIM MaTEPUATIOM CITYKUT
MHUHEpaJbHas BaTa, a B MPEANOYTUTEILHOM BapUaHTE — KaMeHHasl BaTa. B oTBepcTun CTeHBHI 3,
gyepe3 KOTOPOe MPOIYCKAeTCs BEHTHILSILMOHHBIN BO3AyXOBO 1 MpHU ero yCcTaHoBKe, oOpa3yercs
3a30p MEXIy HApy>KHOH TMOBEPXHOCTBK) M3OJSILIMOHHOIO MaTepuaja 2 U OTBEPCTHEM B
CTPOUTENIbHOM KOHCTPYKIIMH. DTOT 3a30p 3aIOJHSIETCS MOJIOCON 5 HAOMBHOM TETION30JISLIUH U3
BOJIOKHHCTOW BaThl M T€PMETH3HPYETCsl ¢ OOEMX CTOPOH BCIYYHBAIOIIMMCS MaTepuajioM O,
KOTOPBIH BBITIOJIHEH C BO3MOXKHOCTBIO HAOYXaHHUsI O] IEHCTBHEM TerlIa.

WzonsaunonHble OMOKH 2, ynUparomuecss ApPYyr B ApPyra B MPOXOJBHOM HAarpaBJICHUH
NOTMIEPEYHOTO CEUYEHHsT OTBEPCTHsS B CTEHE, CKJIEHBAIOTCS IPYyr € APYroM, odecmednBast

BO3AYXOHEMIPOHULIAEMOE VIUIOTHEHHEe 7 MEXAy MABYMsl U3OJSIIHOHHBIMU OJjiokamu 2,
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NPUMBIKAOIMUMH ~ APYr K Apyry. 1o o0ecrmeyuBaeT NPEUMYILIECTBO, IOCKOJBKY
BO3JyXOHEIIPOHULIAEMOE YIUNIOTHEHHE MPENOTBpALlaeT TAry BO3AyXa U Ia30B, KOTOpbIE MOIJIH
Obl TPOXOAWTH 4Yepe3 H3OSLMOHHBI MaTrepuag B ciydae mnoxkapa. Takum oOpas3om,
BO3JYXOHENIPOHULIAEMOE YIIJIOTHEHHE 7 MOXKET MPEAOTBPAaTUTh NMEPEKUbIBAHUE OTHS C OJHOMU
CTOPOHBI CTEHBl Ha JPyIyIO €€ CTOpoHy. [l mpenoTBpalneHus Kakoro-nubo pucka
BO3HUKHOBEHUS] TIOJKapa HWCIONb3YEeMbIi KJIeW MpeacTaBisieT COOOW OTHECTONKHMH KIeH,
HalpuMep, Ha OCHOBE BSDKYILLETrO MaTepuaa, WK Kiell Ha OCHOBE KEPAMUKH.

Ha ¢ur. 2 u 3 nokazaHo 1Ba BapHaHTa OCYIIECTBIEHUS 3JIEMEHTOB KecTKkocTH. O0mum
IJI 3TUX JBYX BAapHAHTOB OCYLIECTBJIEHUS SIBJISETCS TO, YTO KaXAbIH 3JEMEHT 4 JKeCTKOCTU
COIEPKUT MeTajutmuecKkuil mpoduiab 41 U OOUH UM HECKOJBKO OTHECTOHKHUX OpycKoB 42 u3
HEOPraHMYEeCKOro MaTepuaja, a TaKKe TO, YTO MeTaIMuecKuil mpodmib 41 HEnomBHIKHO
COEJMHEH ¢ METAJUIMYECKHUM JIMCTOM BEHTWISILUOHHOTO BO3AYyXOBOJAa 1 MOCPEACTBOM 3aKJIENOK
8 WM APYruX KPemekHbIX AeTasieil momoOHOro posia U 3a CYET 3TOrO YAEP)KUBAET OrHECTOMKHE
Opyckn 42, YacTHYHO oOXBaThiBasi HX. Metaumueckuii npoduiap 41 NPEANOYTHTENBHO
npeacTaBysieT OO0 CTaabHON NMPOGUIIb.

B o0oux BapuaHTax OCYyIIECTBIIEHHs HACTOSIIIETO N300PETEeHNs, TOKAa3aHHbIX Ha (ur. 2 u
3, sneMeHT 4 KEeCTKOCTH COAEPKUT Metajuimdeckuili npoduib 41, umerommii U-oOpasHyro
dopMy M CHAaOKEHHBI BHELIHHUMH KPENeXHbIMH (iiaHuamu 44, BCIenCTBHE uero odpasyercs
TIPOZTOJIbHBIN JKeJ00.

B BapuaHTe OCyLIECTBICHHs HACTOSIIEro M300peTeHHs], KOTOpbIH MOKa3aH Ha (ur. 2,
Metajuindeckuii npopuwib 41 umeeT Takyro (OPMYy U BBINOJHEH TakuM 00pa3oM, dYTO
o0ecrneynBaeTcsi BO3MOXKHOCTb pPa3MEIIEHUsS B HEM OJHOTO WJIM HECKOJbKHUX OTHECTOMKHX
OpyckoB 42, KOTOpbIE MO CYIIECTBY 3aMOJHSIOT coboi keinob. Oruectoiikue Opycku 42
NPUKPETUICHBl K METAJUTHYECKOMY MPOQMII0 M, COOTBETCTBEHHO, OPYT K APYry C TOMOLIBO
kiess. CHapyKu 3JieMeHTa 4 KeCTKOCTH TMPENyCMOTPEH CJIOW HM3OJISIHOHHOIO Marepuana 2a,
KOTOpBII pacroyiaraeTcsi TakuM O0pa3oM, YTO €ro HapykKHas IOBEPXHOCTh OKa3bIBAETCS
3aM0JUINLIO C HAPY’KHOM MOBEPXHOCTHIO H30JILIMOHHOTO MaTepuaia 2, OXBaThIBaIOIIEro JApyrue
y4aCTKM BEHTWIILIMOHHOTO BO3AyXOBoja. TeM caMbIM TapaHTUpYyeTCs, 4YTO IUIOIIajb
NOTMIEPEYHOTO CEYEHHsT BOKPYT 3JIEMEHTOB 4 JKECTKOCTH OyneT TakoW e, YTO M BOKPYT
OCTaJIbHOW YaCTH BEHTHIJIILIOHHOTO BO3AYXOBO/A, YTO 00JI€r4aeT YyCTAHOBKY BEHTHIISILIHOHHOTO
BO3yXOBO/Ia B CTPOUTEIIbHOM OTBEPCTHUH.

B BapmaHTe OCyILIeCTBIEHHs HACTOSIIEro M300peTeHHs], KOTOPBIH MoKa3aH Ha ¢ur. 3,
BBICOTA METAJUTMYECKOro mpodmis 41 COOTBETCTBYET BBICOTE HM3OJSILMOHHOTO MaTepuana 2,
OXBATHIBAIOIIETO METAJUIMYECKHE IUIACTUHBI BEHTHIISIMOHHOrO Bo3ayxoBoma 1. B kemobe

pasMelIeHbl C TYrol IMOCAAKOW IBa OrHECTOWKHMX Opycka 42, a B OCTaBIIEMCS CBOOOTHOM
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MPOCTPAHCTBE KejJo0a MpenyCMOTPeHa MoJIoca U30JSILIMOHHOTO Marepuania 2a. MeTauindecKuii
npodmie 41 HEMOABIWKHO COEAMHEH C METAUTMYECKUMHU IUIACTHHAMH BEHTHJISILMOHHOTO
BO31yX0BOAA 1 MOCPENCTBOM KPENEKHBIX AeTANIEH 8, TAKMX KaK 3aKJIENKH.

Cexuusi BO3AyXOBOZIA MOXKET OBITH IOATOTOBJIEHA K YCTAHOBKE 3a IpelenaMu
CTPOMIUIOMAKY, TTI€ MMEETCs] MHOTO CBOOOMHOTO MecTa. MeTauTMueCKUil BEHTUJISILIUOHHBIN
BO31yx0BoA | cHaO)kaeTcss 3yneMeHTaMu 4 JKECTKOCTH TNyTeM COOpPKM COCTaBHBIX 4YacTei
3JIEMEHTOB 4 JKECTKOCTH, BCIEICTBHE Yero Merajuimdeckuii mnpodpunbp 41 ocHamaercs
OTHECTOMKMMHU Opyckamu 42, a 3aTeM YCTaHABJIUBAETCS B TPEOyEeMOM IMOJIOKEHUH Ha HAPYKHOM
METaJUINYEeCKOM JINCTe BEHTHJISALMOHHOrO Bo3xayxosozxa 1. B merammmueckux ¢nanuax 44 u
METaJUINYEeCKOM JINCTE BEHTWIILIMOHHOTO BO3AYX0BOAA | MOTYT OBbITh MPOCBEPJIEHBI OTBEPCTHUS
MOJ KpPEMNeXXHbIe NeTalud 8 ¢ LEJIbI0 IMOJYYEeHHs] CEKLUU BEHTWIALIMOHHOIO BO3AYXOBOJA,
NOKa3aHHOW Ha ¢ur. 4. 3aTeM 5Ta CEKLUs BEHTWISALMOHHOIO BO3AYXOBOJA BCTABISIETCS B
OTBEPCTHE CTPOUTENBHON KOHCTPYKLIUU U, HAKOHEL, MTOKPBIBAECTCSA U3OJIALIMOHHBIM MAaTEpUAIOM
(He mokasaH Ha Qur. 4).

Ha ¢ur. 5 npencraBneHO nepcneKTHBHOE H300pa)K€HUE, WIUTIOCTPHpPYIOIIee APYroi
BAPUAHT OCYILECTBJICHHUs] CEKLUU BEHTWIALUOHHOIO BO3yXOBOJA COIVIACHO HACTOSALIEMY
n3o0pereHo. B 5ToOM BapuaHTe OCYLIECTBIEHUsS] HACTOSIIErO M300PETeHUs] BEHTUIIALMOHHbIA
BO3yXOBOA | XapakTepus3yeTcsi MPsMOYTOJbHBIM IONEPEUYHbIM CEUYEHHEM U COAEPKHUT JBa
3JIEMEHTA 4 KECTKOCTH, KOTOPBIE PACIOJIAratOTCsl BAOIb JBYX MPOTHUBOMOJIOKHBIX MPOAOJBHBIX
CTOPOH BO31yxoBOAa (Ha (UT. S MOKHO BHIETh TOJIBKO OIMH 3JIEMEHT KECTKOCTH Ha BEpXHEH
CTOPOHE).

Ha ¢ur. 6 npencraBieHO MEPCHEKTHBHOE H300paKEHHE, WLIIOCTPHPYIOIIEE CEKIIHIO
BEHTHJISILIMOHHOTO BO3AYXOBOJA COTJIACHO HACTOSIIEMY HM300PETEHHUIO, I7ie BO3AYXOBOJ MMEET
MPSIMOYTOJIBHOE MONEpEeUHOe cedueHune. B kauecTse ele 0AHOro npuMepa NpuBeaeH BO31yXOBO/,
KOTOPBIN OPUEHTHUPOBAH BEPTUKAJIBHO M YCTAHOBJIEH B CTE€HE 3, B YACTHOCTU, B MEPEKPBITUH,
MOJIy WJIH MOTOJIKE, Yepe3 KOTOPBI MPOXOAUT BO3AYXOBOA. BEHTUIALIMOHHBIN BO3ayxoBoAa |
COZIEPKUT [1BA BJIEMEHTA 4 KECTKOCTH, KOTOPBIE PACIIONAraTCsi BAOJIb ABYX MPOTUBOIOIOXKHBIX
NPONOJIBHBIX CTOPOH BO3AyXoBoAa (Ha ¢ur. 6 mMOKa3aH TOJBKO TOT 3JEMEHT JKECTKOCTH,
KOTOpBII pacroiaraeTcsi Ha JMLEBOW CTOpoHe). Ha JBYX NPOTHUBOMONOXKHBIX KOPOTKHX
CTOPOHAX BO3AYXOBOAA MOXKET OBITh NPEAYCMOTPEH OIWH WM HECKOJBKO CTPOUTEIBHBIX
npoduneii. B HeoOs13aTeTbHOM BapHaHTE CTPOUTENbHBIE MPOQPIIIA MOTYT MPENCTABISATh COOOH
mroobie L-obpasHbie npoduian, ofHa U3 MOJOK KOTOPBIX MPUJIETaeT K HApPYKHOH MOBEPXHOCTH
METAJUIMYEeCKOr0 JUCTa. OTH mnpodmid o0pa3yloT 4YacTb CHCTEMbl KPEIUIEHWH W OIop

BO3AYXO0BOJAA, MOAJICKAIIETO YCTAHOBKE B OTBCPCTHUHU.
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Ha ¢ur. 7 cxematnuecku mokasaH Bua COOKY B IOIMEPEYHOM pa3pe3e BEHTUIISILIMOHHOTO
BO3AyXOBOJAA, MOKA3aHHOTO Ha (ur. 6, KOTOPBIA YCTAaHABJIMBAETCS B CTEHE 3, B YaCTHOCTH,
NpOXoAUT 4EPE3 NEPEKPHITHUE, MTOJT UIIN ITOTOJIOK. Kak moxHO BUACTD, 3JICMCHTDBI 4 KeCTKOCTH
pacnosiararoTCs TOJIBKO Ha OAHOM CTOPOHE CTEHBI, MPUMEPOM KOTOPOH CIIY>KUT FOPU3OHTAIBHO
OPUEHTHUPOBAHHAsI CTE€HA, B PE3YyJIbTATE€ 4YEro 3JIEMEHTBI >KECTKOCTH PACMOJAraroTCsl CBEPXY
npoOutoro mepekpbiTHss. (CTeHa MOXKET TNPEeNCTaBiATh COOOH JIIOOYI  pas3IessoIyro
CTPOUTECIIbHYIO KOHCTPYKLIUIO, TAKYI0 KaK pa3ACIUTCIIbHAA NEPECTOPOaKa, IEPECKPBITUEC, TMOJT UITU

IIOTOJIOK.

IlepBoIil OpUMED OCYIIECTBICHUS

B ogHOM M3 MIUTFOCTPATUBHBIX U HEOTPAHUYUTEIbHBIX IPUMEPOB CBOETO OCYILECTBICHUS
HacTosilee n3o0peTeHne ObLIO Peaju30BaHO Ui OTBEPCTHS B CTEHE U IMPOILIO CTAHAAPTHOE
UCIIBITAHUE HA OTHECTOMKOCTh B cooTBeTCTBUU ¢ TpeboBanmsiMu DS/EN 1363-1:2012 nHapsny ¢
EN 1366-1:2014, Yacte 1. HMcnblTaHHBIN TOPU3OHTAJIBHBIM BEHTHIALIMOHHBIA BO3AYXOBOZX
npexacrasysut codoit BozayxoBoa LKR ot komnanuu Lindab mupunoit 1000 mm u BbicoTOM 250
MM. BeHTHJIALMOHHBIA BO3IYyXOBOX ObUT M30JMPOBAH CHAPYXU OJOKaMH M3 KaMEHHOW BaThl,
KOTOpbIe ObUTM TOKPBITHI HYEPHOW aTIOMUHHEBOH (DONBroi, M KOTOpbIE XapaKTEPH30BAIUCH
HOMMHAJIBHON MIOTHOCTBIO 120 Kkr/M° 1 Tommumuoi 60 MM. BeHTHUIAIMOHHBIH BO3AyXOBOM ObLT
CHAOKEH 3JIEMEHTAaMU JKECTKOCTH TaK, KaK 3TO MOKa3aHo Ha ¢ur. 1, 2 u 4. DJIeMeHThI JKeCTKOCTH
npexacrasisuin codoit U-obpasHbie cTaibHble MPOGUIN C TOJIIUHOW CTEHKU 1,2 MM, KOTOpBIE
XapaKTePU30BAIHUCH BBICOTOH 26 MM U mupHHOH 60 MM, a UX Hapy)KHbIE KpenekHbIe (IIaHLIbI
OTCTOSIIM HApPYXKy eme Ha 25 MM Janblie. DJeMEHThl JKECTKOCTH OBbUIH MPUKPEIUIEHbI K
BEHTWJISILMOHHOMY BO3yXOBOJY MOCPEACTBOM 3aKJIENOK, pacnoiaratoluxcsi ¢ uHTepsaiom 150
MM. DJIEMEHTBI JKECTKOCTH OBbUTH pa3MeIleHbl Ha BCEX HYEThIPEX CTOPOHAX BEHTHJISLIHOHHOTO
BO3/lyXOBOAA HA PACCTOSHUM OKOJO 45 MM OT KaXIOH CTOPOHBI TOHKOW pa3AeNUTEbHON
NIEPETOPONIKH C OTBEPCTHEM, 4epe3 KOTOpoe ObLI MPOMYIIEeH BEHTHJISLHOHHBIA BO3IYXOBOI.
Kaxnplil 31€MeHT JKeCTKOCTH COZEpIKall IBa THIICOBOJIOKHUCTBIX OpyCKa, TOJIIHMHA KaXKIO0TO U3
KOTOpbIX cocTaBisiia 12,5 mMMm. ['MIICOBONOKHHCTBIE OpyCKHM OBLTH NPHKJIEEHBI K CTAIBHOMY

PO IO M IPYT K APYTY C MIOMOIIBIO KJIes HA OCHOBE KEPAMHKH.

Bropoii npumMep ocyiiecTBIEHUS

B apyrom WUTFOCTPATUBHOM M HEOTPAHUYUTENBHOM MPHUMEPE CBOErO OCYIIECTBIICHUS

HacTosiIIee H300peTeHne ObIIO PEeATN30BaHO IJIsl OTBEPCTUS B MEPEKPHITUH WIIH MOy U MPOILLIO
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CTaHAApPTHOE HCMBITAHWE HAa OTHECTOMKOCTh B COOTBETCTBUU ¢ Tpebosanusmu DS/EN 1363-
1:2012 napsany ¢ EN 1366-1:2014, Yacte 1. UcnbiTaHHbI BEPTUKAJIbHBINA BEHTUJISLIMOHHBIN
BO3AYyXOBOA MpeacTasiisiyi codoit Bo3nyxoBon LKR ot kommanuu Lindab mupunoit 1000 mm u
BbICOTON 250 MM. BeHTWISALHMOHHBIA BO3AYXOBOA OBLUT H30JUPOBAH CHAPYXKU OJIOKAMU H3
KaMEHHOH BaThl, KOTOpPble OBUIM TOKPBITBI HYEPHOH aTIOMHHHUEBOH (DOJBrof, U KOTOpBIE
XapaKTepU30BAIUCh HOMUHAIBLHON IJIOTHOCTHEO 70 Kr/M° u  TommuHOH 60 MM
BeHTUALMOHHBINH BO3yX0BOA OBLT CHAOKEH 3JIEMEHTAMH JKECTKOCTH TaK, KaK 3TO MOKAa3aHO Ha
¢dur. 2, 6 u 7, KoTOpble OBUIM YCTAHOBJIEHBI MO €r0 JJIMHHBIM CTOPOHAM Ha ONpEIeeHHOM
pacCTOsIHUM OT TOBEPXHOCTH IIOJIa, T.€. OT BEpPXHEH CTOPOHBI MEPEKPBITUSA. DJIEMEHTbI
JKECTKOCTH OBbUIM pasMelleHbl NMpUMepHO Ha 50 MM BBILIE NEPEKPBITHS U3 INEHOOETOHAa C
OTBEPCTUEM, 4epe3 KOTOpoe ObLT MPOMyINeH BEHTUJSIIMOHHBIA BO3AYXOBOX. OJIEMEHTHI
JKECTKOCTH TpencTaBiisuti coboit U-oOpasHble cTanbHble TpOQUIM ¢ TOMIUHON CTEHKU 1,2 MM,
KOTOpBIE€ XapaKTEPU30BAJINCH BBICOTON 26 MM U IIHUPUHON 60 MM, a UX Hapy»XHbIE€ KPEIEKHbIE
(baHLBI OTCTOSAIM HAPYKY elle Ha 25 MM Aajibile. DJIeMEHTbI )KeCTKOCTH ObUTH MPUKPEIJICHBI K
BEHTWISILMOHHOMY BO3AyXOBOJy ITOCPEACTBOM 3aKJIEMOK, PaCHoaraloluxcsi ¢ uHrepsajom 150
MM. Kaskablil 31eMEeHT JKeCTKOCTH COZep Kall B THIICOBOJIOKHUCTBIX OpyCKa, TONIIMHA KasKA0TO
U3 KOTOpBIX cocTtaBisia 12,5 MM. ['uncoBonokHHUCTBIE OpyCKHM OBUIM MPUKIIEEHBI K CTATLHOMY
npoUITI0 U JPYT K APYTY C MIOMOLIBIO KJIesl HA OCHOBE KEPAMUKH.

BeHTUILMOHHBIH BO3AYX0BOJ ObLT 3a()UKCUPOBAH M 3aKPEIUICH Ha MEPEKPbITUH CBOUMHU
KOPOTKMMHU cTopoHamu, yrosku (L-oOpasHeie mpodunm) pasmepamu 40 x 40 x 3 MM Obutn
3aKpeIyieHbl Ha METAJUIMYECKOM JINCTE€ TMOCPEACTBOM 3aKJIENOK, & Ha MEPEeKpbITUM — C
UCIIOJIb30BAHMUEM BUHTOB MO OETOHY.

Hactosimee wu3zoOpereHne OMHMCAHO BBINIE HA TNPUMEPE HEKOTOPBIX BAPHAHTOB €ro
OCYILECTBJIEHUS], MPEANOUTUTENbHBIX Ha AAaHHbI MOMEHT BpeMeHH. OJHaKo MOHSATHO, YTO
3asiBIEHHOE HM300peTeHre MpeNyCMaTpUBACT U WHBbIE BAPUAHTBI CBOErO OCYLIECTBIICHHs Oe3

OTCTYIUJIEHUS] OT 00BbeMa IpuIaraeMoi (opMyJibL.
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POPMYJIA U3OBPETEHUA

1. BeHTUIAMOHHBIN BO3AYXOBOX AJIs1 YCTAHOBKU B OTBEPCTUU OTHECTOMKOM CTEHBI
MOJ BEHTWIALMOHHBIA BO3AYyXOBOJ, NPHU 3TOM YKAa3aHHbIM BEHTWIALIMOHHBIA BO31yXOBOA
COAEPIKUT OZIMH MIJIM HECKOJIbKO METAJUIMYECKHX JINCTOB, 0OPa3yIOIUX YKAa3aHHBIA BO3AYXOBOL,
IpUYEM  YKA3aHHBIM  BO3AYXOBOA M3  METAUIMYECKUX  JIMCTOB  IOKPBIT  CHApPyXKH
TETUIOM30JSILIMOHHBIM MaTepUAJIOM, M YKa3aHHBIH BO3IYyXOBOJA BKJIIOYAET B ceOsl yAJIMHEHHbIE
BJIEMEHTBI JKECTKOCTH, PpAaCMOJaralolvecs: CHapy»u BO3AYXOBOAA U NPUKPEIUICHHBIE K
YKa3aHHBIM METAJUINYECKUM JINCTAM,

OTJIMYAIOIITUIICS TE€M, UTO:

Kbl 3JIEMEHT JKECTKOCTH COAEPKUT METATMUECKUil Mpoduib U 1o MeHblel mepe
OJIMH OTHECTOMKHUI OpyCOK M3 HEOPraHWYEeCKOro MaTepuaa, MpudeM MeTaTMYeCKHH mpoduiib
HETOJBUKHO COEIMHEH C METAJNIMYECKUM JINCTOM BO3IYXOBOAA U YAEPKUBAET IO MEHbLIEH

Mepe OlUH OTHECTOMKUIT OPYCOK 3a CUEeT MO MeHbLIEeH Mepe YaCTUIHOrO OXBATa 3TOr0 OpycKa.

2. BeHTUIAIMOHHBI BO3AYXOBOA MO M. 1, B KOTOPOM D3JEMEHTHI JKECTKOCTH

IPOXOAST NEPIEHAUKYJISIPHO NPOJOJIBHOMY YIUTMHEHHIO BO3YXOBO/A.

3. BeHTUIAMOHHBIM BO3AYXOBOA NO M. 1 miM 2, B KOTOPOM METAJUIMYECKUI
npopunbs umeer U-o0pasHyro ¢GopMy H CHaOKeH BHEUIHUMH KpENeXKHbIMU (hJIaHLIAMH,
BCJIEZICTBHE 4ero o0pa3yeTcsli MPOIOJbHBIA KeJ0O, KOTOPBIA BBIMOJHEH C BO3MOXKHOCTHEO
IUIOTHOT'O pa3MELIeHWss B HEM IO MEHbIIeH Mepe OIHOrO OrHEeCTOHWKOro Opycka,

NPEATIOYTUTENBHO BYX OTHECTOHKHX OpYCKOB.

4. BeHTUnsuuoHHBIA BO3AYXOBOA IO JIFOOOMY W3 MPENIIECTBYIOIIUX MYHKTOB, B
KOTOPOM TIO MeEHbIeH Mepe OIWH OrHeCTONKHN OpyCOK TpPHKIEeH K MEeTaJNTHYeCKOMY

po UITEO.

5. BeHTUIALMOHHBI BO3AYXOBOJ MO JIFOOOMY W3 MPEIIIECTBYIOLINX MYHKTOB, B

KOTOPOM Mpoduitb npencrapiser coO0i CTabHON MPOQUIIb.

6. BeHTHIAIMOHHBII BO3AYXOBOA IO JIFOOOMY W3 MPEIIECTBYIOLINX MYHKTOB, B
KOTOPOM I10 MEHBIIEH Mepe OIWH OrHECTOWKHH OpYyCOK BBITIOJHEH Ha OCHOBE T'HIICA, CHUJIMKATA

KaJibLMs WK BAXKYHIETroO BEICCTBA.
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7. BeHTUIAIMOHHBI BO3AYXOBOA MO M. 6, B KOTOPOM IO MEHBIIEH Mepe OAUH

OTHECTOMKHI OPYCOK HE CONEPKUT TEIUIOM3OJSIIMOHHBIN MaTepHall.

8. BeHTUIAIMOHHBII BO3AYXOBOA IO JIFOOOMY W3 MPEIIECTBYIOLINX IYHKTOB, B
KOTOPOM 3JIEMEHTBI JKECTKOCTH NPUKPEIUIEHBl K BO3IyXOBOAY W3 METAJUIMYECKHX JIUCTOB

nocpeaACTBOM MHOXKECTBA 3aKJICTIOK W/WJIA BUHTOB.

9. BeHTUIALMOHHBIN BO3AYXOBOJ MO JIIOOOMY W3 MPEIIECTBYIOLINX IYHKTOB, B
KOTOPOM  TEIUIOM3OJSILIMOHHBIA ~ MaTepuan TakyKe PpaCIOJIaraeTCsi CHApPYKU  DJIEMEHTOB

JKECTKOCTH.

10.  BeHTWISILMOHHBIA BO3AYXOBOA MO JIEOOOMY M3 HPEALIECTBYIOIIMX IMYHKTOB, B
KOTOPOM TEIIOM30JISIIUOHHBIM MaTE€PHAJIOM CIIy>KMT MUHEPAJIbHAs BaTa, MPEANOYTUTENBHO —

KaMCHHas BaTa.

11.  BeHTWISILMOHHBIA BO3AYXOBOX IO JIOOOMY M3 NPEALIECTBYIOIINUX ITyHKTOB,
OTIMYAIOIIUNACA TEM, 4YTO OTOT BO3AYXOBOJ XapaKTEPU3YeTCs IONEPEUHbIM CEUYECHUEM

KBaJPaTHOW WJIN TPSIMOYTOJIbHOM (DOPMBIL

12. BeHTHJISIMOHHBIA BO3AYXOBOX MO JHOOOMY M3 NPEALMIECTBYIOIIUX MMYHKTOB,

co;:[epncamm?l ABa UJIN Oosiee pyleMeHTa KECTKOCTHU, HAIIPUMEP, YETHIPE SJICMEHTA JKECTKOCTH.

13. BeHTHISIHOHHBINA BO3IYXOBOJ IO JIOOOMY U3 MPEAIECTBYOUIMX NyHKTOB 11-12,
B KOTOPOM D3JIEMEHTBI JKECTKOCTH pAacIlONIararoTCs BRONb Ooyiee UIMHHOW  CTOPOHBI

NPsSMOYTOJIBHOTO BO3JyXOBOJA.

14,  BeHTWJIALMOHHBIA BO3AYyXOBOA MO M. 12, B KOTOPOM JBa 3JI€MEHTA XXECTKOCTU

pacrosararTcs BIOJIb 00OJIee JTMHHBIX CTOPOH MPSIMOYTOJIBHOTO BO3yXOBOA.

15.  BeHTHISAIMOHHBIA BO3QYXOBOX MO JIIOOOMY M3 MPENLIECTBYIOIIUX IYHKTOB, B
KOTOPOM D3JIEMEHTBI KECTKOCTH PAaCIOJNAraloTCsl C OAHOH CTOPOHBI W/MM € 00EUX CTOPOH

OTBEPCTUS B CTEHE.
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16.  BeHTUIALMOHHBIA BO3AYXOBOA IO M. 15, OTIMYarOmuicsa TEM, Y4TO BO3AYXOBOJ
OPHUEHTHUPOBAH IO CYLIECTBY BEPTUKAJIBHO, 4 3JIEMEHTBI JKECTKOCTU PACIONIAraroTCs C BepXHEH

CTOPOHBI OTBEPCTUA B CTCHE, B HAaCTHOCTH, C BerHeﬁ CTOPOHBI NEPCKPBITHUA UJIU MTOJIA.

17.  Cnoco0 W3roTOBNEHUs] W YCTAHOBKH BEHTHJLILMOHHOTO BO3JAYXOBOZAA IS
YCTAHOBKH B OTBEPCTUH OTHECTOWKOM CTEHbI MO BEHTUJISILMOHHBINA BO3IYXOBOJ, MPUYEM 3TOT
Croco0 npenycMaTpuBaeT CAENYIOINe CTAaUH:

— olecrieueHne HAJIUYMsI CEKLMH BEHTUJLILMOHHOTO BO3JYyXOBOZA, CONEpKalled OauH
WJIH HECKOJIBKO METAJUINYECKUX JINCTOB, 00Pa3yIoIUX YKa3aHHYIO CEKIMIO0 BO3AYXOBOA,

— YCTaHOBKY YAJMHEHHBIX 3JIEMEHTOB JKECTKOCTH, PACIIONAralOIUXCs CHAPYKH CEKIUH
BO3/IyXOBOAA M TNPHUKPEIJIEHHbIX K YKA3aHHBIM METAJNIMYECKUM JIUCTaM, IPH 3TOM KaKIbIH
JJIEMEHT JKECTKOCTU COAEPIKUT METAIMYECKUil Mpouib M, MO MeEHbIIeH Mepe, OAMH
OTHECTOHMKHMI OpyCOK M3 HEOPraHHM4YeCKOro MaTepHaja, NpuueM NpoQuib HETOABHUKHO
COEIMHEH C METAJUINYECKUM JIICTOM CEKLMH BO3AYXOBOAA U yIEPXKUBAET OTHECTOMKUIT Opycok
U3 HEOPTAaHMYECKOT0 MaTepHasa 3a CUeT 10 MeHbIIeH Mepe YaCTUYHOTIO OXBaTa 3TOro OpycKa,

— pa3MelleHHe CeKIMM BO3AyXOBOJA C DJJEMEHTAMH JKECTKOCTH B OTBEPCTUH
CTPOUTENILHOM KOHCTPYKLIMH, TAKOM Kak pa3feuTeNbHasl eperopoka, NepeKphrITue Uiu Mod,

— TIOKPBITHE YKA3aHHOH CEKLMH BO3AYXOBOAA U3 METAJUIMUECKHX JINCTOB M 3JIEMEHTOB
JKECTKOCTH C OTHECTOWKUMU OpyCKaMH TETIOU30JISIIHOHHBIM MaTEPUAJIOM; H

— TEePMETH3ALMI0 3a30pa MEXIy HAPY>KHOW MOBEPXHOCTHIO M3OJISILIMOHHOTO MaTepuaa

" OTBEPCTHEM B CTpOHTeHBHOﬁ KOHCTPYKIHH.

18.  Cnocob mo . 17, B KOTOPOM 3JIEMEHTHI JKECTKOCTH MPOXOISAT MEPICHINKYISIPHO

NpOAOJBbHOMY YAJIMHECHHUIO BEHTHIIIIUOHHOTO BO3AYXOBOAA.

19.  Cnocob6 mo m. 17 wimm 18, B kortopom Merammnueckuii npopunp umeer U-
obpazuyto popmy u cHaOkeH BHEIIHUMH KpPETe:KHbIMU (DJTaHIIAMHU, BCIIEICTBUE Yero odpasyercs
NPONIOJIbHBIN 3KeJI00, KOTOPBIHA BBIMIOJHEH C BO3MOXXHOCTBIO IUIOTHOTO Pa3MEIlEHHsI B HEM I10

MEHBLIEH Mepe OJJHOrO OTHECTOMKOro OPyCKa, MPEANOYTUTENBHO — ABYX OTHECTOHKUX OPYCKOB.

20. Cnoco® mo nroOoMy W3 MPEAIIeCTBYOIIMX MYyHKTOB 17-19, B KOTOpOM IO

MEHbIIIeH Mepe OIMH OTHECTOUKUH OpPYCOK MPHKJIEEH K METATHIECKOMY MPOQIITIO.
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21.  Cnocob no m060My K3 MPEAIIECTBYOIIHUX MyHKTOB 17-20, B KOTOPOM 3JIEMEHTHI
’KECTKOCTH 3aKPEIUIeHbl Ha BO3AYXOBOAE H3 METAJUIMYECKHX JIMCTOB C HCIIOJIb30BAHUEM

MHOKECTBA 3aKJIEMOK /U1 BUHTOB.

22, Cnocod mno moboMy H3 NPEOIIECTBYIOLIMX MNYHKTOB 17-21, B KOTOpOM

TEIUION3OJISILIMOHHBIH MaTEpHUaJl TAKXKE PaCrIoaracTCsa CHaApPyXKU 3JIEMCHTOB KE€CTKOCTH.

23. Cnocod mno moboMy H3 NpPEAIIECTBYIOLIMX MYHKTOB 17-22, B KOTOpOM
TETUION3O0JISILIMOHHBIM MAaTEPUAJIOM CJIYKUT MHHEpaJbHAsl BaTa, MPEANOYTUTEIbHO — KAMEHHAs

BarTa.

24.  Cnoco0 o mo0oMy U3 NMPeIIecTBYIOIUX MYHKTOB 17-23, B KOTOPOM OTBEpPCTHE
B CTEHE MOXET IPOXOAUTL HYEPe3 Pa3IENAIOIIYI0 CTPOUTEIbHYI) KOHCTPYKLMIO, KOTOpast

OPUCHTHPOBAaHA UJIU BEPTUKAJIIBHO, UJIM TOPU3OHTAJIBHO.

25. Cnocob mo noboMy M3 TPEAIIECTBYIOIIMX MYyHKTOB 17-24, B KOTOPOM 3a30p
MEKIy HAapY>KHOM MOBEPXHOCTHIO H3OJIALIMOHHOIO MaTepuajia U OTBEPCTHEM B CTPOUTETBHOM
KOHCTPYKIIMH T€PMETU3UPOBAH, MPENNOYTHTENBHO BCIYyYMBAOIIMMCS MaTE€PUaIOM, KOTOpPbIH

BBIINTOJIHEH C BO3MOKHOCTBIO Ha6YXaHI/I$I noxag HeﬁCTBHeM TEIIa.
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