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COH-T'OB2H U30BEP (FR)
(57) MW szobperenne ortHocures Kk Qacany (1) 3maHust ¢ 3agHed BEHTHIAUMEH € HeCylied HapyXHOH

cTeHoil (2), ¢ M3OILMOHHBIM cnoeM (3), oOpa3oBaHHBIM M3 M3OJIALMOHHBIX mmaHeneil (31), u ¢
obmumoBkoit (4) dacama, mpu 3ToM oOmuIOBKa (4) (acama ycTaHOBIEHAa IOCPEINCTBOM HECYIIEeH
KOHCTPYKIIMH, 00pa3ys 3aJHWH BEHTWIALHOHHBIA 3a30p (5) B OTCTOSIIEM OT H3OJSIHOHHOTO CIOS
(3) mecre, mpuyeM 3aAHUN BEHTWIALMOHHBINA 3a30p (5) MpepbIBaeTCs B BEPTUKAIBHOM HalpaBiICHUU
M0 MEHbBIIEH Mepe OJHWUM IMPOTHBONOKAPHBEIM OapeepoM (6), KOTOpBIM BBHIIIOJHEH B BHJE MAHETH W3
MHUHEpaJbHON BaThl. OH OTIMYaeTCs TEM, YTO MO MEHBIIECH Mepe OJMH IPOTHBOIIOXKAPHBIH Oapbep (6)
NPOOJDKAETCs 110 BCell M1yOMHE 3a/HETO BEeHTHJISIIMOHHOTO 3a30pa (5), U TeM, 4TO MO MEHbILeH Mepe
OJMH TMPOTHBONOXKAPHEBIN Oapbep (6) MMeeT 1Mo MEHbIIeH Mepe OJHY BBIEMKY, MPOXOJDKAIOUIYIOCS B
BEPTHKAJIGHOM HAIpaBJICHUH B 00IACTH 3a/THETO BEHTHIISIIMOHHOTO 3a30pa (5). Hacrosiee n3odperenue
JIOTIOJIHUTENBHO TMpeycMaTpiBaeT crocod u3rotoBneHus: dacana (1) 3maHus ¢ 3aaHeldl BEHTHIALUCH.
Takum 00pa3oM, MOXXKHO YCOBEPIIEHCTBOBaTh BEHTHIIMPYEMbIH (acaj 3JaHUSI 3TOr0 Kiacca TaKuM
00pa3oM, 4TOOBI TOJATOBPEMEHHAsI HAJEXHasl 3allliTa OT OTHS MOIVIa OBITh JIOCTHUTHYTa 3KOHOMHYHOM
KOH(HTYyparuen.
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OITMCAHME U30BPETEHMA
2420-564360EA/55
DACAJL 3TAHUS C 3AJTHEH BEHTHJIAIMER U TPOIIECC ET'O
HN3IrOTOBJIEHUA

Hacrosimee n3obperenue oTHOCUTCS K (pacaay 31aHus € 3aiHeH BEHTWISILUEH C HecyIeit
HApYKHOH CTEHOH, C M30JSILIMOHHBIM CJIOEM, O0Pa30BAHHBIM M3 M3OJALMOHHBIX MaHEJIeH, W C
o0nMIOBKOH (acana, MpuyYeM H3OJSILMOHHBIN CJION NMPHUKPEIUIeH K HAPY)KHOW CTEHE, PU 3TOM
obnmuoBka (hacana pacrosokeHa MOCPEACTBOM HeCylled KOHCTPYKIHMH, 0Opa3yroumeil 3aaHuii
BEHTWIALIMOHHBIA 3a30p B OTCTOSILIEM OT H3OJSILIUOHHOTO CJIOSI MecTe, IpU4YeM 3aaHHi
BEHTWISILIMOHHBIA 3a30p MpEephIBAeTCsl B BEPTUKAJIbHOM HANpaBJIeHUM, MO MeEHbIIeH Mepe,
OJHUM TIPOTHBOIIOKAPHBIM OapbepoM, KOTOPBII BBIMOJHEH B BUJAE MAHENU W3 MUHEPAJIbHOM
BaThl. HacTosimee n3o0pereHune Takyke OTHOCHUTCS K (pacany 3maHus ¢ 3aAHeH BEHTUIISILUEH.

PaznudHbIe KOHCTPYKLIMU JJIsl MPOEKTUPOBAHUS (pacasoB 3MaHUNA W3BECTHBI M3 MPAKTHKH.
BapuanT, nucnosib3yemblii 0COOEHHO B KOMMEPUECKUX 3[aHUSIX, MPEICTABIIEH TaK Ha3bIBAEMBbIMU
¢dacamHpIMH IITOpAaMH C 33JHEH BEHTIUIALMEH, KOTOpble OOJamaroT OCOOEHHO XOporuel
3aIMUTHOW (YHKIMEH Ml HeCcyled CTeHbl, OOMMTON WMH, a TaKke C TOYKH 3PEHUs
BO3MO>KHOCTEHN IHU3aliHA.

Takne o0NMMLIOBKY HAPY)KHOH CTEHBI C 3alHEH BEHTWIALMEHN PacIiONOKeHbl HA HECYILei
CTeHE M coaepkaT oONUIOBKY (acama, HECyI[yH0 KOHCTPYKLHIO, KOTOpas yIep>KUBAaeT
o0muuoBKy (acama, oOpasys 3aAHHI BEHTHJISIHUOHHBIN 3a30p, a TaK)Ke, MPHU KEJAHWUHU, CIION
TEIUIOM30JSILMY, KOTOPBIA KpenmuTcs K Hecylieil HapyskHOH ctene. OOmuioBka ¢acana uMeer
OTKPBITbIE HWJIM 3aKpbITblE COEAUHEHMs], B3aMMHO IEPEKPBbIBAIOLINECS 3JEMEHTbl WU TOMY
nofgoOHoe. Hecymmas KOHCTPYKIMs, KaK IMPaBUIJIO, COCTOUT M3 METaIa, HO OHA TaKXe MOXKET
OBITb U3TOTOBJICHA U3 JIepeBa WM TOMY oA00HOro. OHa OOBIMHO CONEPIKUT FOPH3OHTAIBHO WIIH
BEPTUKAJIbHO MPOAOJDKAIOIIUECS HECYLIHE HANpaBJsAIOLINE, KOTOPblE COEAUHEHBI CO CTEHOU
3aaHus. Ternon30MsIUOHHBIA CIOH MOXET COCTOATh M3 BCIEHEHHOIO IUIACTUKA, CBSI3aHHOMU
MUHEpaJbHOW BaThbl WM JPYTUX M3BECTHBIX M3OJSLUOHHBIX MAaTepUaOB.  3aaHUM
BEHTHJISILIMOHHBIN 3a30p 00pa3yeTcst 37leCb MEXAY BHEIIHEH CTOPOHOW TETUIOM30JILIMOHHOTO
ciosi u o0MUOBKOH (acana.

ITockonbKy B 3TOH KOH(QUIypalWu CTEHbl, W30mAUMsA U oOymmoBka (acana
KOHCTPYKTHUBHO OTIEJNeHbl APYr OT ApPYyra, CTeHa W M30JALUS 3allMIIEeHbl OT BJaru, Terua,
xonona, Berpa u T.A4. Kpome Toro, umeercst mpocTpaHCTBO, B KOTOPOM MOXET HaxXOJIUThCS BJara,
KOTOpast MOJKET OBITh HAEKHO yAalieHa, Onaromapsi MPUCYTCTBUIO 33JHETO BEHTHJISILIMOHHOTO
3a30pa. B TO ke Bpems, TEIIOM3OJSIIMOHHBIN CIIOH HE HECeT HUKAKOH Hecyied (yHKIHH,
KpoMe COOCTBEHHOH HArpy3kd, M IOSTOMY OH MOXKET OBbITb ONTHUMH3UPOBAH B OTHOIIEHUH
TEIUIOBOW W/WITH 3BYKOBOH HU30JISLIUH.

OnTuueckue AacmeKkTbl TakKXe CBsA3aHbl C ONUCAHHBIMU  BBIIIE TEXHUYECKUMHU
npeumyliecTsamMu ¢acama ¢ 3agHeld BeHTwsnued. OOnuuoBka ¢acama, Kak IPaBUIIO,
00pa3oBbIBaETCS U3 MHANBHIYAJIbHO M3rHOAEMbBIX JKECTKUX MAHENbHBIX 3JIEMEHTOB, TAKHX KaK

NaHEJIM M3 BbICOKOIUIOTHOI'O MHUHEPAJBbHOIO BOJIOKHA, MCTAJUIMYCCKUEC IIaHCJIM WJIH TOMY



nogoOHoe. OHM HAAEKHO CBA3aHBI C HECyIleH KOHCTPYKLUEH, Hampumep, MOCPEICTBOM
BUHTOBOT'O COEIMHEHMSI, CKJIEUBAHMA WM KJenkd. OHAKO 3TO COeMHEHHNE TAaK)Ke MOXKET OBbITh
YCTAQHOBJICHO IIOCPEACTBOM  HECYyLEH KOHCTPYKLUHM, NPOAOJDKAKOLIEHCS 3a  KpasMu
00JIMLIOBOYHBIX MaHeNel ¢ MpUHyAUTEeNbHON (pukcauneil. [IoaToMy BO3MOKHO HHAMBHAYAIbHOE
COrJIaCOBaHME BHEINHEro BuAa oOnMMIOBKM (acama ¢ XapakTepoM H  KOHKPETHBIM
APXHUTEKTYPHBIM CTUJIEM 3[aHUS. DTO SBJISAETCS, KaK NMPABUJIO, OCOOCHHO XKeJIaTeIbHbIM UMEHHO
B CJly4ae KOMMEPUYECKUX 3[aHHH, HO TAK)KE U B BBICOTHBIX 3laHUAX U T.II.

OnHako HETOCTATKOM TakuX (pacamoB € 3aqHEH BEHTHIISLMEH SBISETCS TO, YTO 3aqHHM
BEHTUJISILMOHHBIN 3a30p MOXET JEHCTBOBATh KAK CBOETO POAA ABIMOXON IPH BO3HUKHOBEHUU
noxkapa Ha ¢acane (3¢pdexrt Taru). [TosToMy B TAKMX TUIMAX KOHCTPYKIHMH BHUMAaHHUE YACISIETCS
IIPOTUBOINOXKAPHON 3aILUTE.

B cooTBercTBUM € TEXHHYECKMMM CTPOUTEIbHBIMM HOpMaMu Hemenkoro mHCTUTYTa
CTPOUTENIBHON WMH)KEHEPUH, B 3aJHEM BEHTWIALIMOHHOM 3a30pP€ HA KaKAOM BTOPOM 3Taxe
JOJDKHBI OBITh YCTAHOBJIEHBI TOPH30HTAJBHBIE TPOTHBOMOKApHBIE Oapbepbl. OHU NOJDKHBI ObITH
YCTAaHOBJICHBI, KaK TMPaBUJIO, MEXKIy CTEHOW u OONUIIOBKOH (hacama. YCTaHOBKA MEXKOY
U30JISILIHOHHBIM CJIOEM M OOJMIIOBKOH (hacana sSBISIETCS JOCTATOYHOH B CIIydae TETION30JISALNH,
PACIIONIOKEHHOHN CHApY KM, €CJIN W30JIILMOHHBIA MaTepUall SIBJISETCS] CTA0OMIIBHBIM TI0 pa3Mepam
B CJIy4ae Mo)kapa U uMeeT Temreparypy miasneHus oie 1000°C. Ecnn Hecyast KOHCTPYKLIMS
COCTOUT M3 TOPIOYUX CTPOUTENHbHBIX MAaTEPHAIOB, OHA JOJKHA OBITh TIOJHOCTBHIO PEPBIBUCTOM B
30HE€ FOPU30HTAJIBHBIX MTPOTHUBOIOKAPHBIX 0apbepoB. ITO, OIHAKO, SIBJISIETCS] TAKXKE BBITOJHBIM
B CJIly4a€ HECYLIUX KOHCTPYKLUH, COCTOSALIUX, HAIPUMEDP, U3 METajula, U 3TO COOTBETCTBYET
OOBIMHOHN MpakTHKe, 4TOOBI H30€kaTh HArpy30K B CHCTEME, OCHOBAHHBIX Ha MPOJOJbHBIX
TEIUIOBBIX PACIIMPEHUSAX PA3IUYHBIX KOMIIOHEHTOB.

ITporuBonOKapHble OApbEepbl YMEHBIIAKOT IUIOLIAb CEYCHUS 33HNUX BEHTHJIILIMOHHBIX
3a30pOB B BEPTHUKAJbHOM  HAIpPaBIEHUUW U  MUCIOJB3YIOTCS  JUIsl  IPENOTBpaLIEHUs
pacnpoCTpaHeHus MJIaMEHU B 3TOM HAIpaBJIEHUU. B TO ke BpeMsi OHU, OJTHAKO, HE 3aKPbIBAIOT
3aJHUI BEHTWISILMOHHBIA 3a30p MOJHOCTBIO, YTOOBI MPOAOIIKATh 00eCHeYnBaTh BEHTHIISLIUEO
BO3/lyXa U, CJIE€I0OBATENbHO, YAAJICHUE BIIArH.

ITporuBonoskapHbie Oapbepbl TOKHBI UMETh JOCTATOYHYIO CTAOMIIBHOCTH Pa3sMepOB B
TEUCHHE, N0 MEHbIIEH Mepe, 30 MUHYT, U, CIENOBATENbHO, MPEANOAral0T YCTAHOBKY CTaJbHOU
IUTACTHUHBI TOJIUHON > 1 MM IO TEXHUYECKUM CTPOUTENIbHBIM HOpMaM. JTa CTallbHas MJIaCTHHA
MOJKET YaCTHYHO 3aKpbIBaTh 3aJAHUN BEHTWIALMOHHBIA 3a30p M, TaKUM OOpa3oM, OCTaBISITh
OCTAaTOYHBIN 3a30p AJIA 33JHEH BEHTUJISILUU WIM MOXKET TaK)K€ MOJHOCTBE) MPOAOJLKATHCSA IO
3alHEMY BEHTHJLSILIMOHHOMY 3a30pY, HO B 3TOM CJIy4ae OHa MOXeT ObITh nep(popupOBaHHOMN.

Pa3zmep ocTtatoyHOro 3a30pa UM OTBEPCTUM B 3TOM Cilydae AOJIKEH COCTaBiATh 10 100
CM”/IIOTOHHBII merp (TumoBble amMUHHCTPATUBHBIE TOJNOXKEHUS - TEXHUYECKHE IpaBHIA
crpoutenbeTBa (TC MVV), Ilpunoxenne 6, 4.3).

B cooreerctBuu ¢ DIN 18516-1: 2010-06 B pasmene 4.2 HWKHUN Tpeaesn pasmepa
OCTaTOYHOIO 3a30pa WM OTBEPCTUH NOJKEH COCTaBJATH He MeHee 50 CM*/TIOTOHHBIIT METP,

4TOOBI COOTBETCTBOBATH Tpe6OBaHI/I$IM BECHTUJIIIUU BO3AyXaA.



IIpuMep Takoro MpOTHBOIIOXKAPHOTO Oapbepa MOXKHO Haiitu B nokymeHnte DE 20 2012
100 418 Ul. bnoxupyroIuil 3J€MEHT, COCTOSIIIMM U3 BOJOKHUCTOIO MaTrepuasa, TaKOro Kak
CTEKJIOBAaTa WJIM MUHEpaJbHAs BaTa, MPEAYCMOTPEH B Ka4eCTBE MPOTUBOIIOKAPHOrO Oapbepa B
5TOM BEHTHJIMpYyeMOM (acazie Mo MpenLIecTBYIOIEMY YPOBHIO TEXHUKU. JTOT OJOKUPYIOIIUI
3JIEMEHT TPOAOIDKAETCSI MO MOBEPXHOCTH HM3OJILMOHHOTO CJIOSi B HANPABJICHUU OOJIHIIOBKH
¢acana 1 OCTaBIAET OCTATOUHBIN 3a30p IJISI ATOTO KaK BEHTHSILMOHHBIN 3a30p. Brokupyromuii
3JIEMEHT UMEeT C)KMMAEeMYI /MM THOKYI0 KOH(QUIYpauui U B OOBIYHOM Cllydae HaXOAHUTCS
MOl TIPEABAPUTENIbHBIM HAMpPSDKEHHEM. JTO TO3BOJIIET OJIOKHMPYIOIIEMY 3JIEMEHTY 3aKPhITh
OCTaTOYHBIN 3a30p B ciydae moxapa. /s 3Toro oH umeer KOHQUIYpaLMIO U3 JABYX YacTei,
HampuMep, MOCPENCTBOM pa3[eIUTEbHOIO 3JIEMEHTa, KOTOPBIM MOAAEp:KUBAaET BOJOKHMCTHIH
MaTepuai Moj IaBJIeHHEM B T€UeHHE JUIMTEeNbHOro BpeMeHH. OHAKO, ecii BO3HUKAET MoxXkap,
Pa3eIUTENbHBIA 3JIEMEHT CrOpaeT W/HIIU TUIABUTCA U BBICBOOOXKIAET BOJIOKHUCTBIA MaTepHall.
JTOoT MarepHman pa3yIUIOTHSETCS M TMOJHOCTBIO 3aKpbIBae€T 3a30p B OOJHMIOBKE ¢dacama u,
CJIEA0OBATENbHO, 3aIHUI BEHTUJISILMOHHBIN 3a30p.

OnHako 3TOT THUN KOH(QUIypaluu NPOTHUBOMOXKAPHOrO Oapbepa TpeOyeT HameKHOH
YIPYrOCTH BOJIOKHUCTOTO MaTepHhaja Al BOJOKHHUCTOrO Oapbepa B TEUEHHE MIUTEIbHOTO
BPEMEHHM, €CIIM YCTpaHsieTcs C)kaThe. OJTO BpsiA JIM BO3MOXKHO Ha mpakTuke. B ciydae
BO3HUMKHOBEHHMS MOKapa B 3JAHHUH, 3TO TAKXKE MOXKET MPOU30NTU TONBKO 4yepe3 20 unu 30 ner.
CoMHUTENBHO, YTO B BOJOKHHCTOM MaTepuaje BCe elle MPUCYTCTBYET AOCTaTOYHOE
NpeABAPUTENPHOE HANpPSDKEHUE, Jake W TOYHO IOJ BO3MEHCTBHEM IOrofbl, YTOOBI 3aIHUM
BEHTWISILIMOHHBIM 3a30p MOTI HAAEKHO 3aKpbiBaTbCsi. Kpome TOro, CTpOUTENBCTBO 3THUX
M3BECTHBIX MPOTHBOMNOXKAPHBIX OapbEPOB SIBJIAETCS CIOKHBIM U JOPOTOCTOSIIIUM.

B EP 3 181 778 Al noka3aH acan 3maHus ¢ 3anHei BeHTmusinued. [IpotuBonoskapHbie
Gapbepbl PacIONIOKEHbI MEXKY BEPTUKAIBHO CMEKHBIMH MaHENSAMH, 00pa3yIOIUMU OOIHUIIOBKY
dacana. BeHTWIALMOHHBIE KaHAJIbl BHYTPU IPOTHUBONOXKAPHBIX OapbepoOB COOTBETCTBYIOT
BEHTWSIIMOHHBIM ~ KaHanaMm  oOjuuoBku  (acama.  CnenmoBatenbHO, 3P QEeKTHBHBIMI
NPOTHBOMNOXAPHBIN Oapbep HE MPeNyCMOTPEH, MOCKOJIbKY TaKOW MPOTHBOMOKAPHBIN Oapbep HEe
npenoTepamaet 3pdext Taru.

CnenoBarebHO, OCHOBHAsSI 33/1a4a HACTOSIIErO N300PETeHNUS 3aKII0YAETCsI B VIIyULICHUN
(acana 3maHMs € 3aHEH BEHTIISILUEN 3TOTO Kjlacca, TaK YTOOBI IHTEIbHAS IPOTHBOIMOKAPHAS
3amuTa MorJia ObITh JOCTUTHYTa SKOHOMUYECKH 3P PeKTHBHON KOHPUTYpALIUEH.

Orta 3amada nocrturaercs pacaaom 31aHUs ¢ 3aHEH BEHTWIALMEH, HMEIOIUM MTPH3HAKH
n.1 ¢opmynel m3o0perenus. ITor (acam OTIMUAETCS TEM, UYTO, MO MEHbIIEH Mepe, OAMH
NPOTHBOMNOXAPHBINA Oapbep MPOAOIDKAETCS 10 BCeH IITyOMHE 3aHETO BEHTWISILMOHHOTO 3a30pa,
U TE€M, YTO, 110 MEHbIIEH Mepe, OIUH MPOTHBOIOXKAPHBIA Oapbep UMEET 10 MEHbLIEH Mepe OIHY
BBIEMKY, TMPOJOJDKAIOINYIOCS B  BEPTUKAJIBHOM  HAMpaBlIeHMH B O0OJACTH  3a/HETO
BEHTWIILIMOHHOTO 3a30pa.

Hacrosimee wu3o0Operenne, Takum o00pa3oM, OTBEPraer IPHHLUII CTPOUTENBCTBA,
OTHOCALINHICA K COCTOSHUIO YPOBHSI TEXHMKH, M OTKa3bIBAETCA OT JIFOOOr0 BHUAA ABIIKEHHS

paclIMpeHuss MM CHATUS  HaNpsDKEHUs  MaTepuana  I[POTHBOIIOKApPHOrO  Oapbepa.



CrnenoBaTenbHO, MPOLIECCHl CTAPEHMsI BOJOKHUCTOrO MaTepuaja He UIpPar0T HUKAKOW pONU B
COOTBETCTBUH C HACTOSALINM HM300pETEeHHEM I CO3/aHUs U MOANEPKaHUs MPOTHUBONOKAPHOM
3AIUUTHL.

Jnis 3TOro BaXKHO, YTOOBI, IO MEHbIIEH Mepe, OAWH IPOTUBOINOXKAPHBI Oapbep
HPOJOJDKAIICS COTJIACHO HACTOSIIEMY H300PETEHHIO Ha BCIO IIyOMHY 33/IHETO BEHTHJISILIMOHHOTO
3a30pa C CaMOro HaJajga M TaKuM 0Opa3oM 3akpbiBai ero cam mo cede. COOTBETCTBEHHO, OH HE
JOJKEH CHaYaJla JOCTUIaTh OTOrO IOJIOXKEHUS B Cllydae I0XKapa, HO YK€ HaXOAUTCS B 5TOM
MIOJIO’KEHUU ¢ caMoro Hadana. OqHako BEHTIIISALUSA BO3/lyXa B 3aJJHEM BEHTIIILMOHHOM 3a30pe€,
TEM HE MEHee, BO3MOXKHA [0 MEHbLIEH Mepe 4epe3 OJHY BBIEMKY, MNPOAOJDKAKOIIYIOCS B
BEPTUKAJIBHOM HAIPABJICHUU B IPOTUBOIMOKAPHOM Oapbepe.

B 5TO# CBsI3W, COrIACHO HACTOSIIEMY HM300pPETEeHHU0, ObLIO MPU3HAHO, YTO MO MEHbILEH
Mepe OJIHOH TaKOW BBIEMKH, INPEIyCMOTPEHHOH B MPOTHBOINOXKAPHOM Oapbepe, BIIOJIHE
IOCTaTOYHO, C OJHOW CTOPOHBI, Ui OOeCnedeHus AOCTATOYHOW BEHTHJISALMH, a, C JAPYro
CTOPOHBI, OHa B [OCTaTOYHON CTENEHU MPEeNOTBpallaeT pacnpocTpaHeHue OrHs. Takum
00pa3oM, MOXKHO MPENOTBPATHTh PACIIPOCTPAHEHHE TUTAMEHH Y MPOTHUBOINOKAPHOTO Oapbepa u
o0ecreunTh  JOCTATOYHYIO  IPOTHBOIMOXKAPHYKO  3amuTy. IIpakTHuecKkue  UCHBITaHUS,
NPOBEIEHHBIE B X0/ N300pETeHNUs, TOATBEPAMIH 3TO.

Jlpyroe mpenMyIiecTBO COCTOMT B TOM, YTO NPOTHUBOINOXKAPHBIN Oapbep, COCTOAIMN U3
MHUHEPAJbHOW BaThl, MOXXET HMETb, COMIACHO HACTOALIEMY H300pPETEHHI0, MPOCTYIO
KOH(UTrypauuio, nogoOHyI0 MaHEIH, U MOITOMY MOKET ObITh 0OECIeUeH, a TaKKe YCTAaHOBJIEH
Ha (pacaze 37aHNUSA SKOHOMHYECKH O4eHb 3(PPeKTUBHBIM 00pa3oM.

Hecmotpss Ha TO, 4TO TEXHUYECKHE CTPOUTEIbHbIE HOpMbI Hemeuxoro wuHCTUTYTa
CTPOUTENIbHOM TEXHHUKH MPEAaraloT HUCIOJIb30BATh NMPOTHUBONOXKAPHBIA Oapbep ¢ paBHOMEPHO
pacnpeneNeHHbIMU  OTAEJIbHBIMU ~ OTBEPCTUSIMHU, 3TO  O3HA4aeT, OAHAKO, YTO OTO
nepopupoBaHHas CTajbHas IUIACTUHA C TOJINMHOW B JjuamasoHe > | MM, a He
NPOTHBOMNOXAPHBIN Oapbep, CKOHPUTYPUPOBAHHBIN KaK MaHe b M3 MUHEPAJIbHOH BaThl. Takum
o0pa3oM, OTHesbHbIE OTBEPCTHSI B OOBIYHOW CTAJBbHOW IJIACTHHE HE MMEIOT, C MPAKTHYECKOM
TOYKH 3PEHUs], TEXHUUECKU 3HAYUMOH TNIyOHHBI, B PE3yJIbTATE YEro OrOHb MOXET OIMpPEAEICHHO
NPOXONIUTh Yepe3 HUX O4deHb xopoio. [IpoTuBonokapHblil Oapbep, COCTOSLINA U3 MAHENU U3
MUHEPAJIbHOW BaThl, KOTOPBIA MPEIyCMOTPEH COTJIACHO HACTOSIIEMY M300pPETEHHUI0, HAIPOTUB,
UMEEeT OINpPENEeICHHYIO TOJIIMHY MaHeIu Onaromapsi cBoed KOHCTpyKuuH. I[TosToMy oTaenbHbIe
BBIEMKH HE SIBJIIIOTCSI OTBEPCTUSIMU 0€3 paclIMpeHHs B TIyOHHY, a MPEACTaBISIFOT COOOH THM
KAaHAJIOB, KOTOPBIE 3HAYUTENBHO NPEAOTBPALLAIOT PACIIPOCTPAHEHUE IITIAMEHU.

[IpennmouturenbHble BapuaHThl (pacama 3maHus C 3aAHEH BEHTWIILHMEH COTJIACHO
HACTOSIIEMY H300PETEHUIO SIBJISIFOTCS TPEIMETOM 3aBHUCHMBIX MYHKTOB 2-13  dopmysl
n300peTeHus!.

Takum  oOpasoMm, NpPOTHBOMOXKApHBIA  Oapbep  MOXKET HUMETb  PAaBHOMEPHO
pacripeneneHHble BBIEMKH B BUAe oTBepcTuil. Takum oOpa3oM, 3alHUI BEHTHIISLUOHHBIN 3a30p
COIEPKUT AOCTATOYHYIO 30HY BEHTUJISILUM JUJIsl HAJEKHOTO yNAJeHUs BJIard NMPU HOPMAJIbHOM

ucnosip3oBaHuu. Takum oOpaszoMm, (acan 3gaHust ¢ 3aqHEN BEHTUISILMENH COTJIACHO HACTOSIIIEMY



N300pPETEHHIO MOJKET HAJEKHO BBIMOJHATh (PYHKLUUIO 3a7HEll BEHTWISILMM B TEUCHHE
JUTUTENIHOTO BPEMEHH U ITO3TOMY XapaKTEePHU3YeTCsl [UIMTENbHBIM CPOKOM city»kObl. Kpome Toro,
TaKU€ pABHOMEPHO  pAaCIpeleNeHHble OTBEPCTHS  MOTYT  OBITh  TPUTOTOBJEHBI B
MPOTUBOMNOXKAPHOM Oapbepe Oe3 mpobsieM u SKOHOMUYECKH 3(PQEeKTUBHBIM CIIOCOOOM MyTeM
¢ pe3epoBaHus, ITAMIIOBKH UM TOMY ITOIOOHOTO.

CyMMma miomazneli BbIEMOK Ha JIMHEIHHBIN/MOTOHHBIA METp MOXeT ObITb paBHA WU
MeHbime 80 CM, NPEANOYTUTENBHO, paBHA WM MEHbIIE 70cM”.  JIOTIOHUTEIBHO, cymma
IUIOINAe BbIEMOK HA JIMHEWHBIM/TIOTOHHBI METP MOXET COCTaBjiIiATb He MeHee 60 oM.
HcnbiTanue noka3ajgo, 4TO 3TO 3HA4YEHHUE JOMOJHUTENbHO YIydIlaeT IPOTHBOMOKAPHYIO
3aIuTy, 00eCeYnBAEMYIO HACTOSIIIUM H300pETEeHHEM.

Taxxxe BO3MOXKHO, B KauecTBe aJbTE€PHATUBBl WU  JOMOJHUTENBHO, HYTO
MIPOTUBOIMOXKAPHBIN Oapbep UMeeT TONIUHY OT 2 ¢M a0 10 cm. TlaHenu W3 MUHEpAJIbHON BaThI,
UMEOIIUE TaKUe Pa3sMephl, MOTYT OBITh M3TOTOBJIEHBI, 00pa0OTaHbI U YCTAHOBJICHBI Ha dacaze
31aHusl IPOCTBIM criocoboM. B To ke Bpems, TakuMm 00pa3oM, BBIEMKH HMEIOT JOCTATOYHYIO
ryOuHy, 9TOOBI HAAEKHO MPEAOTBPATUTH PACIPOCTPAHEHUE IUIAMEHU. B mpeanodrurensHoOM
TUNe KOH(WIypauuu, NPOTHBOMOXKAPHBIA Oapbep HMMEEeT TOJIUHY OT 3 €M A0 S5 CM,
NOCPENCTBOM KOTOpPOH B OONBIIMHCTBE CIy4aeB MOXKET OBITh HAAEKHO obecreueHa
NPOTHBOMOXKAPHAS 3aIIUTa, TpeOyemast Ha MPAKTHKE.

Kpome TOro, okasamoch IIOJNI€3HBIM, YTOOBI IPOTHUBOIIOKAPHBIA Oappep uUMen
TEOPETHUUECKYI0 IUJIOTHOCTh OT 60 kr/M® g0 300 kr/m’. IIporuBomnoskapHsiii  Oapbep,
CKOH(UTYPUPOBAHHBIA TaKUM 00pa3oM, 00JanaeT AOCTATOYHONW BHYTPEHHEH yCTOWYHBOCTHIO,
9YTOOBI ObITH CIIOCOOHBIM JI€HCTBOBATh B KAUeCTBE MPOTUBOIOKAPHOTO Oapbepa; KpoMe TOro, OH
o0nazmaer moaXonsAlled YCTOMYMBOCTBIO K BO3JEHCTBUIO IOXKAPOB, TaK YTO OH YCTOWYHUB B
TeueHHe IOCTATOYHO JUIMTENLHOrO BpeMeHU. [IpoTuBomnokapHblil Oapbep, MPennoYTUTENBHO,
MMEeT TEOPETHYECKYIO IUIOTHOCTb oT 80 Kr/M® 10 200 kr/m’. OKasanoch, YTO OH OCOBEHHO
NOAXOIUT B O5TOM JHMAanasoHe JUIsl  MPEANojaraeMoro  ucrnonb3oBaHusi.  OcoOeHHO
NPEATIOYTUTENIEHO, €CJIU MPOTHBOIMOXKAPHBIA Oapbep UMEET TeOPETHYECKYIO MIOTHOCTH oT 100
Kr/M° 10 150 kr/m’.

Bo3moxkeH apyrod Tun KOHpUTypalu, B KOTOPOM MPOTHUBOMOXKAPHBIA Oapbep
nponoJLKaeTcss OT OoONMMUOBKM (pacama B M3OALMOHHBIA cioil. Tenmepb NPOTHBOMOKAPHBIHN
Oappep MOXKeT OBITh 3aKperieH MPOCThIM M 3KOHOMUYHBIM CITIOCOOOM, HANpUMEpP, 3a’KHMOM.
JIONOTHUTENBHO OBLIO IMOKAa3aHO MPH MPAKTHYECKHX HCIBITAHHMSX, YTO YaCTO OTCYTCTBYET
HEOOXOIMMOCTh TIOJIHOCTBIO MPOMYCKaTh MPOTHUBONOXKAPHBIN Oappep depe3 H3OJSILHOHHBIHN
cnoii. IToaToMy noOCTaTOYHO, OCOOEHHO B Ciiydae OOJBINON TONIIUHBI WU3OJSIIHH, BCTABJISITH
MIPOTUBOMOXAPHBIN Oapbep B H3OJSIHOHHBIA CJIOH TOJBKO IO TaKOW CTEMeHH, YTOObI OH
COXPaHSUI CBOE TMOJIOKEHHE B TEUEHHE JUTUTEIHHOIO BpeMeHU. TakuMm o0pa3oM, MOXKHO CAENaTh
YCTaHOBKY NPOTHBOIOXKApHOro Oapeepa ocoOeHHO mpocToil. OnHAKo, B MPEANOYTUTETEHOM
BapUaHTe, MPOTUBOIIOKAPHBIM Oapbep MPOAOJDKaeTCsl OT OOMMLIOBKM (acana OO0 HapyKHOH
CTeHbl. B 3TOM ciyuyae, OH yzaep>KuUBaeTcs TaM OCOOEHHO HAJEKHO, a TaKKe MOXKET OBbITh

MIPUKPEIUIEH K HAPY>KHOU CTEHE MyTeM CBsA3biBaHUA. Kpome TOoro, tenepb NpOTHUBOMOKAPHBIN



Oapbep, MPeANOUTHTENbHO, MPOOUBAET U3OJSILIMOHHBIN CJIOH, KOTOPBIN SIBJISIETCSI OOBIMHO MEHee
orHecTokuM. B pesynbrare, mpoTuBOMOXKAapHBIA 3(P(PEeKT MPOTHBOMOKAPHOTO Oaphepa erme
Oonpie ynyumaercs. Takum obpasom, (acan 3maHusi, B [EeJIOM, MOXKET ObITh OTHECEH K OoJiee
BBICOKOM MOKapHON KIIacCU(UKALIUHL.

JIpyroe mpeuMyInecTBO COCTOMT B TOM, YTO MHHEpajbHas BaTa MPOTHBOIOXKAPHOTO
Oappepa HMeEeT JIAMHHAPHYIO BOJIOKHHUCTYIO CTPYKTYpy IO CPaBHEHUIO C OOJbLIOH
HIOBEPXHOCTBIO IIPOTHUBOIOKAPHOrO Oapbepa. BoyokHa Temepb pacroyioXeHbl IMOJ MPSMBIM
yIJIOM K CTE€HE, 4YTO SBJSIETCS [PEUMYINECTBOM C TOYKHA 3PEHHs] YCTOWYUBOCTH
MPOTHBOMOXAPHOTO Oapbepa, XOTS M HEBBIFOJHO C TOYKH 3peHusi dPQeKTa TeTrIOU30JSILHH.
Takum 00pa3oM, B T€UEHHE IIUTEIBHOTO BPEMEHH O0ECIIeYHBAETCSl CTA0MIIBHOCTh Pa3MEPOB U
NPOTHBONOXKAPHBIA 3(dexT mnporuBonokapHoro Oappepa. Takas OpHUEHTALUs BOJOKOH
NPUBOINT K JIydlllel TEIIOU30JISLUK B CIydae Moapa 1o OTHOLICHHIO K 3jieMeHTaM (acana ¢
3aqHel BEHTWIALMEH, pacloJOKEeHHBIM HaJ MPOTHUBOMOKAPHBIM OapbepoM, KpOMe TOro,
MPOTHBOIOKAPHBIH Oapbep Jydile 3alIUIIeH OT BO3MOKHBIX MOrOJHBIX BO3ACHCTBUII B 3aJHEM
BEHTWJISILIHOHHOM 3a30pe.

JIOTIOTHUTENBbHO, BO3MOXKHO, YTO MPOTHUBOIOXKAPHBIH Oapbep MMEEeT BCIy4HBAIOIIEeCs
MOKpBITHE. JTO TMOKPBITHE 3HAYUTEJIbHO PACLIMPSIETCS] TMPH TEIJIOBOM BO3ICHCTBUH, B
pe3yJbTaTe 4ero 3auuTHbBIA 3((eKT mpoTUBOMOKApHOro Oapbepa ee OONblIe YIydIIaeTcs B
cliydae moxapa. B YacTHOCTH, TeM CaMbiM MOXKHO elle Ooyee HaJeKHO MPenoTBPaTUTh
pacnpocTpaHeHHe TUIAMEHH, MOCKOJIbKY BO3MOKHBIE OCTAaBIIHECS] CBOOOIHbIE MPOCTPAHCTBA H3-
3a HEPOBHOCTEH W T.I. MOTYT HAAEKHO M TIOJHOCTBIO 3aKPBIThCS HA TPAHHUIE pasfena C
obmmuoBkoi (acana. Kpome Toro, Takxke MOXKHO PAacCHOJOXKHUTH IMOKPBITHE TakK, 4TOOBI IO
MEHbIIEH Mepe OJHAa BbleMKa B INPOTHUBOINOXKAPHOM Oapbepe CTaHOBHIJIACH YACTHYHO HJIH
NOJTHOCTBIO 3akpbiTod. Takum oOpasom, dacan 3maHUs COTNACHO HACTOSIIEMY H300PETEHHIO
MOXKET UMETh 3HAUUTEIIBHO YIy4LIEeHHBIH 3 (eKT MPOTHBONOKAPHON 3aIHTHI.

Ecnu u301uHOHHbIE TaHeH U30JISILIMOHHOTO CJIOSi K3TOTOBJICHBI U3 MUHEPAJIbHOW BaThI,
MOTYT OBITh JOCTUTHYTHI OCOOEHHO XOPOIIIIe OTHE3alUTHbIE CBOMCTBA. JIOMOIHUTEIBHO, TAKKe
MOTYT OBITh JOCTUTHYTHI XOPOLIHE TEIUIO U 3BYKOH30JISILIMOHHBIE CBOWCTBA.

HcnbiTaHus MOKa3ajiy, 4TO MPOTHBOMOKAPHBIA Oapbep MPennoYTUTeNbHee pacrnoaraTh
Ha KaXIOM JTaXe 3[0aHHs, B OTJIMYME OT TEXHHYECKHX CTPOUTENbHbIX HOpM Hemerkoro
HUHCTUTYTa CTPOUTEIbHOU TEXHUKH.

OOblMHO, W3ONALMOHHBIA  CJOM  0o0pa3oBbIBaeTCS W3  MHOXKeCTBa  (hacajHbIX
U3OJSILMOHHBIX TaHeneil. B TakoMm ciy4ae, MpOTHBOMOXKapHbIE Oapbepbl MOIYT ObITh
PaCIOJNIOKEHBI, MPEANOYTHTENbHO, 3a)KAThIMH, MEKAY JBYMsS BEPTHUKAJIBHO CMEXHBIMH
(acamHbIMH HW3OJSILMOHHBIMH TMAHENSIMH. OTO MpEACTaBisieT coOOW OuYeHb MPOCTOH U
3¢ pexTUBHBIN MPOLECC YCTAHOBKH MPOTHBOIIOKAPHOTO Oaphepa. ITO MOKET OBITh erle Oobine
YIYYIIEHO MOCPEACTBOM 3aKPEIUICHHs, MO MeHbLIeH Mepe, (acaaHbIX M30ALHUOHHBIX MaHeNneH
cnosi  (pacafHbIX M3OJSIMOHHBIX MaHeJeld HEMOCPEACTBEHHO HaJX MPOTUBOMOXKAPHBIMU
OapbepaMi ¢ BO3MOXKHOCTBIO BEPTHUKAIBHOIO CKOJBXKEHUSI K HAPY)KHOW creHe. J{J1s ycTaHOBKH

IPOTHBOMOXAPHBIX OapbEpPOB, 3TH (hacaaHble U3OJSALHMOHHbBIE MTAHEIN CABUTAIOTCS BBEPX, 3aTEM



BCTABIISIIOTCS] IPOTUBOMIOXKAPHBIE Oapbephl U, HAKOHEI, (hacaiHble 30JIALIMOHHBIC MTAaHEN CHOBA
NepeMeIaroTCcs BHU3, OCOOEHHO TakK, YTOOBI MPOTUBOMOXKAPHBIE Oapbephbl 3AKUMAINUCh MEXIY
BEPTUKAJIBHO COCETHUMHU (hacaTHbIMU HU3OJISALMOHHBIMH MTAHENSIMH.

CornacHo npyromy acekTy HACTOSIIEro H300peTeHus, MPeNyCMOTPEH CrIocod COTIacHO
nyHkTy 14 dopmynbl u3o0peTeHus st M3rOTOBIeHUs (dacana 34aHus C 3aJHEH BEHTHIISLHEH,
CKOH(QUTYPHPOBAaHHOTO, B  YaCTHOCTH, COINIACHO  HacrosimeMmy  m3oOpereHuto.  OH
XapaKTepU3yeTcsi 3TalaMu, NPU KOTOPBIX MPUKPEIUISIIOT HECYILIYH) KOHCTPYKLMIO K HECyIleil
HApy)KHOH CTeHe, NPUKPEIUISIIOT H30JSLUOHHBIN CJIOW, 00pa3oBaHHBIA W3 H3OJISLIUOHHBIX
NaHeJel, K HapyKHOH CTeHe, oOpas3yroT, MO MEHbLIECH Mepe, OOHY MPOope3b B M30JSLIMOHHOM
CJIOe, BBOIAT, MO MEHbINEH Mepe, OOMH MPOTHBOIMOXAPHBIA Oapbep, BBHINOJHEHHBIH B BHJE
NaHeI W3 MHHEPAJbHOH BaThl B 3a30p, M NPUKPEIUITIOT OOJIMLOBKY (acama K HeCyLlen
KOHCTPYKLIMU TakuM o0Opa3oM, 4ToObl oOimuoBKa (acama pacmonarajacb Ha HEKOTOPOM
PACCTOSIHUU OT M3OJILUOHHOTO CJIos, 00pas3ysl 3aJHUI BEHTHWJIILMOHHBIA 3a30p, MPU 3TOM, IO
MEHBIIEH Mepe, OIUH MPOTHBOIOKAPHBIA Oapbep MPOAOIDKAETCS MO BCeH ryOWHE 3aaHero
BEHTHJLILIIOHHOTO 3330pa, MPUYEM IO MEHbIIeH Mepe OJWH MPOTHUBOMOXKAPHBIN Oapbep MMeeT
BBIEMKY, KOTOpasi MPOJOJDKAETCS] B BEPTUKAJIBHOM HANPABJICHUH U JIEKUT B OOJIACTH 3aTHETO
BEHTWISILIMOHHOTO 3a30pa.

3TOT mpouecc NO3BOJSET H3rOTAaBIMBATh (acany 34aHUS C 3a7HEH BEHTHIIALUEH
0CO0E€HHO 5KOHOMUYHO, MPOCTO U ObICTpO. B TO ke Bpemsi, OH oTiHuaeTcst 0COOEHHO XOpOLIeH
OTHECTOWKOCTBIO, a (PYHKIHS BEHTUJISILIMY 3aIHEH 4aCTH OCTAETCS MOAXOASIIEH.

IIpenmMyiiecTBeHHbIE BAPHAHTBI CIIOCO0A COTTIACHO HACTOSALIEMY H300PETEHUIO SBISTFOTCS
NPEAMETOM 3aBUCUMBIX ITyHKTOB 15-18 dopmynbl n3oOpereHws.

Takum oOpa3om, mpopesb B H3OJSLHMOHHOM CJIO€ MOXET ObITh 0OOpa3oBaHa IyTeM
HaJpe3aHus IUIOCKO YJIOKEHHOTO M30JIILMOHHOTO cyios. COrlacHO HacTosIeMy H300peTeHHo,
YCTaHOBKAa M30JSILIMOHHOTO CJIOSI OTAEJIEeHA OT YCTaHOBKH MPOTHUBOIOXKAPHOTo Oapbepa. Takum
00pa3oM, MOKHO Ha TIEPBOM 3Tarie Pa3sMeCTUTh M3OJSILUOHHBIN CJIOW Ha HApY»KHOW CTEHE IO
BCEH IOBEPXHOCTH M M30€KaTb TPYIOEMKOH pe3KH OTAEIbHBIX H3OJSLIMOHHBIX ITaHENeH,
HACKOJIBKO 3TO BO3MOXKHO. 3aTeéM IMpope3b BBOAUTCS B MOAXOIALIEM MECTe B H3OJISLIMOHHOM
CJIoe, HampuMep, € IMOMOLIBI0 HOXKA, MWIBl WM MOXOOHOro. M30MLMOHHBIA MaTepual,
NPEATIOUYTUTENIbHO, yHauseTcss B O0nacTé  mpope3u, YToObl  OONErduTh  YCTAHOBKY
IPOTHBOMNOXKAPHOTO Oapbepa. ITa mporeaypa Mo3BOJISIET MPOBECTH YCTAHOBKY OCOOEHHO MPOCTO
u OBICTPO.

OpHako Takke BO3MOXKHO B KadeCTBe ajlbTEpPHATUBBI YKJAAbIBATh H3OJSILIMOHHBIE
MaHeNu U3 U3OJSALMOHHBIX CIIOEB HAa PACCTOSHMM JIpyr OT ApPYyra, Tak 4YTO MOJydaercs LIenb
MEXIY BEPTUKAIBHO CMEXKHBIMH HW3OJSILUOHHBIMU TMaHeNsIMU. TakuM 00pa3oMm, MOXKHO
UCKJIIOUNTD MOCIEAYIOLIEE CO3AAHNE TPOPE3H ITyTEM HAAPE3a B U30SIIUOHHOM CJIOE.

Kpome Toro, mpeanoyTHTENbHO, €ClIH, MO MeHbllel Mepe, OJWH IPOTHUBOMOXKAPHBIH
Oapbep BCTaBJIEH B COOTBETCTBYIOIIYIO NMPOpPE3b HA 33JaHHYIO BENIWYHMHY. B 3TOM ciydae Her
HEOOXOIMMOCTH MPOXOAUTh MPOPE3b HA BCIO TOJIIUHY H3OJIALIMOHHOTO CJIOS, YTO NMPHUBOAMT K

NajbHENIIeMy  YIPOIMEHHIO  yCTaHOBKU. OOHAKO B MPEANOYTUTEIBHOM  BapUaHTE



OCYIIECTBIIEHHSI, TAKKE BO3MOKHO, UTOOBI MTPOTHBOIOKAPHBINA Oapbep ObLT BCTaBJIEH Uepe3 BECh
W3OJSIIMOHHBIN CJIOW 10 Hapy>KHOH CTeHbI. Terneph MpOTHBOIOKAPHBIA Oapbep MOXKET OCOOEHHO
HAIe)KHO yIEpXKUBATbCsl B M3OJSLUMOHHOM cjoe. JIONMONHUTENbHO, B 3TOM Ciydae
W30JISIIMOHHBIN CJIOM MOJHOCTBIO MPEPBIBAETCS, UTO SIBJIAETCS MPEUMYLIECTBOM C TOUKU 3PEHMUS
IPOTUBOIOXKAPHOTO (P (PeKTa, MOCKOIBKY M30JIALUOHHbIE AHEIH H30JILHOHHOTO CJI0S1 OOBIYHO
ONTUMH3UPOBAHBI B OTHOIIEHHHM TEIJIOBOH W/WJIM 3BYKOU3OJSILIMM, HO HE B OTHOIIECHUH
IPOTUBOMNOXKAPHOM 3aIIUTHI.

Ecnu mportuBonokapHelii Oapbep BIOaBJ€H B MPOpE3b WM MPOTHBOIMOMKAPHBIA Oapbep
3a)KaT MEKAY IBYMSI BEPTUKAJIBHO CMEKHBIMH (HacagHbIMU M30JISILUOHHBIMH MaHEISIMH, MOXKHO
N0OUTHCST OCOOEHHO HANEKHOTO yIep KaHus MPOTHUBOMOKAPHOTO Oapbepa Ha ¢acane 3naHus. B
pe3yJbTaTe 3HAYUTEIbHO MOBBIIIAETCS HAIEKHOCTh U IOJITOBEYHOCTH (hacana.

Hwuxe Hacrositiee uzodperenue Oyner oObsicHeHO Ooiee MONPOOHO Ha OCHOBE YePTEKEH.
Ha ueprexax,

@ur.1 moka3bIBaeT CXeMaTU4YHbIA BuA cOOKy (acama 3maHusi ¢ 3agHEd BEHTWISILIHEH
COTJIACHO TIEPBOMY BaPHAHTY OCYINECTBJICHUS] HACTOSLIETO H300PETEeHNS,

@ur.2 Moka3bIBaET BUJ B MEPCIEKTHBE MEPBOr0 MPOTUBOMOXKAPHOTO Oapbepa COTrJIaCHO
NIEPBOMY BapUaHTy OCYIIECTBJIEHUS,

@ur.3 Moka3pIBaeT BUJ B MEPCIEKTHBE MEPBOr0 MPOTUBOMOXKAPHOTO Oapbepa COTrJIaCHO
BTOPOMY BapHaHTy OCYILECTBJICHUS,

@dur.4 moka3bIBaeT CXeMaTU4YHbIA BuA cOOKy (acama 3manusi ¢ 3agHEW BEHTWISILIHEH
COTJIACHO HACTOSALIEMY H300PETEHHIO COTJIACHO APYTrOMY BapUaHTy OCYIIECTBIICHHUS.

Kak Bumno um3 ¢ur.l, dacan 1 3maHuss uUMeeT HECYIIyI HAPYXKHYIO CTeHy 2.
W30naumoHHbIA €10H 3 NpUKperyieH MOCPEACTBOM KJiesl W/MIM YCTAHOBOYHOIO IITHU(TAa Ha
BHEINHE CTOPOHE HAPY’KHOW CTeHbI 2 0ObIYHBIM criocobom. JlononuutenbHo, dacan 1 3maHus
UMeeT HEeCYLIYI0 KOHCTPYKLHIO M3 MeTajula, KOTopas He IOKa3aHa JUIs ynpouieHus od3opa u
KOTOpasi 3aKperieHa Ha Hapy:KHOU cTeHe 2. Hecyiuas KOHCTPyKLMs yIAep>KUBAaeT OONULOBKY 4
dacana, oOpa3ys 3amHUN BEHTWISALUOHHBIA 3a30p 5 MeXAy H3OJSLUOHHBIM CJIOEM 3 W
o0muoBKo# 4 (hacana Ha HAPYKHOU CTeHE 2.

H3onaunoHHbIid CJIOH 3 COCTOUT M3 MHOXKECTBA M3OJISILIMOHHBIX maHesned 31, KoTtopbie
00Jaar0T XOPOILIMMHU TEIJIOU3OJILUOHHBIMU CBOWCTBaMH. Hampumep, st 3TOro HOAXOIsT
(bacaaHble U3ONSALHOHHBIE TTAHETH ¢ TETUIONPOBOAHOCTEI0O WLGO035. OHU UMEIOT OYeHb HU3KYIO

TECIJIOMIPOBOAHOCTD u CJICOAOBATCIILHO, OTIIUYHYIO TCIJIOHU3OJIALIMIO 151 XOpOo1yro

>
IIPOTUBOINOXKAPHYIO 3alUTy. B mpuBeneHHOM B KadecTBe MpHUMepa BapUaHTE OCYILECTBIIEHMUS,
HCIIOJIB3YETCsl Heroproyasi M30JIALIMOHHAsI NaHesNb eBponeiickoro kjacca Al ¢ TemmepaTypoil
riasnenus > 1000°C u TeopeTndeckoil MIOTHOCTBIO OKOJIO 25 Kr/MC.

JononaurenbHO, (acan 1 3maHUA UMEET MHOXKECTBO MPOTHUBOMOXKAPHBIX OapbepoB O,
KOTOpBIE€ BBINOJHEHbl B BUJE MaHENed W3 MUHEpPaJbHOW BaTbl M UCIIOJNB3YIOTCS B KauecTBe
TOPU30HTAIBHOTO MPOTHBOIIOKAPHOTO Oapbepa B 3aIHEM BEHTHIUIALMOHHOM 3a30pe, OAMH U3
KOTOpBIX OoJiee moapoOHO rnokasaH Ha Pur.2. DT MPOTUBOIIOKAPHBIE Oapbephbl 6 PACTIONOKEHBI

Ha KaXJOM BTOPOM O3Ta)e 3[IaHUsI B KAUe€CTBE TOPU30HTAIBHOIO MPOTHBOIIOKAPHOTO Oapbepa B



3aJHEM BEHTWIALIMOHHOM 3a30p€ 5 B COOTBETCTBUH C TEXHUYECKUMH CTPOUTEIBHBIMU HOPMaMU
Hemeukoro wMHCTUTYTa CTPOUTENbHOW TeXHUKU. (OJHAKO UCHBITAHUS [IOKA3ajld, 4TO
IPOTHBOMOXAPHBIE Oapbepsl O, MPEAMOYTHTEIBHO, Pa3MeIaTh Ha KAXKIOM 3TaXe 3/1aHUs.

B kadectBe mnporuBomoxkapHoro Oapbepa 6 B 3TOM MJUIIOCTPATUBHOM BapUaHTE
OCYILIECTBJIEHHsS] HCIONb3yeTcsl Heroprodas (eBpo-kinacc Al) H30NALMOHHAS TaHeNnb U3
MUHEpPAJbHOW BaTbl C JIAMUHAPHOW OpHEHTALUEell BOJOKOH, C TEMIEepaTypol IUIaBICHUs >
1000°C u TeopeTHuecKol MIOTHOCTBIO 0KOJIO 140 kr/M°. TONIIIHA TAHENH COCTABNAET OKOJIO 3
CM.

[TporuBonoskapHblii Oapbep 6 uMeeT OyoKHpyroee Teso 61, KOTOpoe MPOIOIKAETCS OT
HAPY>KHOU CTeHbI 2 10 o0nuoBkH 4 (acana u TakuM 00pa3oM MpepbIBAET U3OJSLIUOHHBIN CIIOH
3. TlporuBomoskapHbIii Oapbep O 3aKUMaeTCss B MPOpe3d 32 HU3ONSILHOHHOTO CJos 3 B
NOKAa3aHHOM TmpuMepe ocymectsierns. Konen Onokupyromero tema 61, oOpaiieHHBIH K
HApPYKHOW CTeHe 2, CBs3aH C 3TOH CTEHOH W, TakuM 00pa3oM, MpPUKpeIUieH K Heil. BremrHum
KOHLIOM Onokupyromee teiao 61 mpoTHBOMoOKapHOro 6aprepa 6 KOHTAKTUPYET ¢ OOMUIIOBKOH 4
dacama, Tak YTO TaM MpPAKTUYECKH HE oOpasyercss 3a3op. biokupyromee Teno 61 umeer
CJIOUCTYIO CTPYKTYPY BOJIOKOH, B PE€3yJIbTaTe€ YEro BOJOKHA PACIHOJIOKEHBI, MO CYLIECTBY, MOA
NPSIMBIM YTJIOM K Hapy>KHOM CTeHe 2.

B obnactu 3amHero BEHTWISILIMOHHOTO 3a30pa S, MPOTHBOMNOXAPHBIA Oapbep 6 nMMmeer
MHOECTBO PAaBHOMEPHO PaCIpPENEICHHbIX BbIEMOK B BUAE OTBEPCTUN 62, KOTOPbIE MO3BOJISIFOT
BO3JIyXy MPOXOAHUTH Yepe3 3aAHUI BEHTWISLUOHHBIN 3a30p 5. OtBepcTus 62 mpoaOJKAIOTCA
IUTSL 3TOTO MO BCEeH ToyuIuHe OJjokupyromero Tena 61 u, TakuMm 00pa3oM, COEOUHSIOT
MIPOCTPAHCTBA HAA U NOA HUM. Pasmep BCeX BBIEMOK, NMPUCYTCTBYIOLIUX B MPOTHUBONOKAPHOM
Oappepe 6 wm3-3a orBepctuii 62, orpanudeH 100 cM® Ha TIOTOHHBI metp. bonee
IPEANOYTUTENBHO, pa3Mep BbIeMOK orpaHu4eH 80 cM”, B uacTHOCTH 70 CM” HA [OTOHHBII METD.
C npyro#i CTOPOHBI, pa3Mep BCEX BBIEMOK, NMPEANIOYTUTEIBHO, JODKEH ObITh Oomnbine 60 cM” Ha
noroHHbd MeTp. [Ipu UCTIBITAHUH, OTJIMYHBIC PE3YJIbTAaThl OBLIM TOJYYEHBI MPH pa3Mepe BCeX
BBIEMOK 60 CM” Ha TIOTOHHbII MeTp.

Oo6nunoBka 4 (acama UMEET MHOXKECTBO MOKPBIBAKOIIUX TaHenel 41, KOTOpbie UMEIOT
KECTKYIO Ha M3rH0 KOH(PUIypamuio U 3aKPerieHbl OHA 33 APYrol Ha HECylled KOHCTPYKLIUH.
[TaHenn U3 BOJIOKHUCTOTO LIEMEHTa ObUTH MCIIOJIb30BAHBI B KAYECTBE MOKPBIBAIOLINX MaHe el 41
IIPU MIPAKTUUYECKOM HCIIBITAHUHU.

Ota xoH(puUrypauus Obula MOABEPTHYTA YCIEIIHBIM MPAKTUYECKUM HCIBITAHUSIM B XOZE
peanm3anmu Hactosimero wuzobperenus. IIpotmBomokapHbele Oapeepbl 6 MpenOTBpaIIAU
pacnpoCTpaHEHUEe OrHsl WJIH MEePENpbhIrMBaHUE 4Ye€pe3 HEro IOCie OKOHYAHMsI WCHbITAaHUS B
TeyeHne Tpedyemoro mepuona BpemeHu B 30 MHMHYT. BbUIO 3amMedeHO, B YaCTHOCTH, HTO
SHEPTrHH, MOCIAHHOW uepe3 OTBepCTHsl 62, HeNOCTATOYHO, YTOOBI BBI3BATH PACIPOCTPAHEHHE
OTHsL.

@ur.3 nokasplBaeT APYrod BapHaHT MPOTHBOIIOKAPHOTO Oapbepa, KOTOPBIH 0003HAUEH
CChUIOYHOM mo3uimert 6'. OH OTIMYaeTcsi OT MPOTHBOIOXKAPHOTO Oapbepa COTJIACHO MEPBOMY

BapHAHTy OCYINECTBJICHHs KOH(pUrypaiwpen Onokupyromero Tena 61' u BbIeMOK.
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Kax BUOHO Ha BHIE, NMOKa3aHHOM Ha (Ur.3, BBHIEMKH BBINOJIHEHBI B BUAE PErYISPHBIX
yrayOneHui 63, pacloJOKEHHBIX Ha KPar. ITO NPUBOAUT K 00Pa30BaHUIO 3y0UaTON CTPYKTYPBI
Ha OOKOBOM Kpae IMpOTUBOIIOKAPHOTO Oapbepa 6', KOTophIil oOparieH k odyunoske 4 ¢dacana.

®dur.4 cxeMaTU4IHO MMOKA3bIBAET BUJ COOKY IPYyroro BapwaHTa ocylLiecTBieHus ¢acana 1
31aHMSA C 3aJJHEI BEHTUJISILUEH.

3TO OTIMYAETCS OT BHILIEONHUCAHHOIO BAPUAHTA OCYLIECTBIIEHHS], C OTHON CTOPOHBI, TEM,
YTO TOJIBKO YTO OMHMCAHHBINA MPOTHBOMOXKAPHBIA Oapbep 6' HUCMONB3yeTCs ¢ 3yOuaTol KpaeBoi
cropoHoii. Kpome Toro, mpoTuBOMOKapHbIi Oapeep 6' HE MNPOXOAMT MOJHOCTHIO uepes3
W30JISIUOHHBINA CJIOH 3, a MPOJOJIKAETCS B HErO TOJBKO 10 3aJaHHON CTETEeHHU, 3[€Ch IPUMEPHO
Ha 1/3 ol1meli TOMMUHBI U3OJSALMOHHOTO ¢cyios 3. J{iist aToro 3apaHee Obuta 0Opa3oBaHa MPOPeE3b
32 ¢ xenmaeMoi TyOMHOH B M3OJILMOHHOM CJIO€ 3, M B 3Ty NpPOpe3b, B KOHIE KOHIIOB, IOJ
JaBJIEHHEM ObUT BCTaBJIGH MPOTUBOMOXKApHBI Oappep 6'. Takum o00pa3oMm, OH IUIOTHO
YAEPKUBAETCS B U30JSIUOHHOM CJIOE 3.

IIpopesp 32 oOpa3oBaHa He TMOX MPSMBIM YyIJIOM K OOJBIIOW IOBEPXHOCTH
W30JISIMUOHHOIO CJIOs 3, @ C HAKJIOHOM Ha HECKOJBKO TIpagyCOB OTHOCUTENIBHO Hee. B
pe3yJabTaTe, NPOTUBONOXKAPHBIN Oappep 6' pacmojaraercsi IMOJX HAKJIOHOM OTHOCHTEIBHO
W30JISIUOHHOTO CJIOsA 3, TAK YTO OH HEMHOTI'O CBELINBAETCS] HAPYKY OT U30JSILIMOHHOIO CJ104 3 U,
TaKuM 00pa3oM, MPU HEOOXOAMMOCTH OTBOANT BOIY OT U3OJIILIMOHHOTO CJIOS 3.

Huxe mosicHsieTCst poLiece U3roTOBIIEHHS BEHTIIIHpyeMoro dacana 1 3maHus.

31ech, Hecylnasi KOHCTPYKLMs CHaudaja KPEmuTCs K HEeCylleld Hapy>KHOH CTeHe 2. DTO
OCYIIECTBIISIETC OOBIMHBIM CIIOCOOOM TOCPEACTBOM IIYPYNOB MU YCTAHOBOYHBIX IITH(TOB.
3aTeM Ha Hapy>XKHOW CTeHe 2 HapallUBAaeTCs] U3OJSLMOHHBIN CJION 3, IJIs 4ero U30JIALIMOHHbIE
na"eny 31 npukienBaroTCs WM QUKCUPYIOTCS MOCPEACTBOM YCTAHOBOYHBIX IITH(TOB OIHA
3a Opyroi, oOpasys 3aMKHYTYIO M3OJSILUOHHYIO IIOBEPXHOCTb. JIEMEHThl HeCcyllei
KOHCTPYKLIMH COOTBETCTBEHHO YTOIUJIEHBI B MECTaX, 7€ M3OJIALUOHHBIN CIOH 3 IpephIBaeTCs
3JIEMEHTAMU HECyIIel KOHCTPYKLIUH.

Haxonen, npope3su 32 BKIIOUAKOTCS B IPEABAPUTENBHO ONPEAEIEHHBIX MECTax B
U30JIIIHOHHOM CJIO€ 3 TOCPEACTBOM HOXa WM mnopobHoro. Temepb KOHKPETHO B
M30JISIIUOHHOM CJI0€ 3 JeNaroT J1Ba HaApe3a B MECTaxX, PA3HECEHHBIX APYr OT Apyra, U 3aTeM
YAQIAIOT U30JSLUOHHBIN MaTepUal, PaCloNOKEHHbIN MEXy HUMU.

3areM NpPOTHBOIOKApHBIE Oapbepbl 6 W 6' MOryT OBITH BCTaBJIEHBI B MpPOpe3n 32,
MOCKOJIbKY 3TO BBITIOJHSETCS TOA HaBJIEHHEM, U TakuM O0Opa3oM JOCTUTAeTCsl 3akKaThe
NPOTHBOMOXAPHBIX 0apbepoB 6 1 6' B U3OISILUOHHOM CJIoe 3.

I'myObuHa MOATOTOBNIEHHBIX Mpope3el 32 MoxeT ObITh aganTHPOBaHA JJII KOHKPETHOTO
npumMeHeHust. OHa MOkeT ObITh OTpaHUYeHa, KaK MMoKa3aHo Ha ¢ur.4. OgHAKO OHA TaK)KE MOKET
TIOJTHOCTBIO TMPOXOIUTh Yepe3 W3OJSILHOHHBIA CJIOH 3, kak 3To moka3zaHo Ha ¢ur.l. Takxe,
npope3b 32 MokeT ObIThb 0Opa3oBaHa MeEXIy IBYMs BEPTHKAIBHO CMEXHBIMH (DacaaHBIMU
M30JIMOHHBIMU  maHenssMu 31, B Takom cimywae, mnpoTHBOIOXKapHblE Oapeepbl 6
pacnoyiararoTcs, MNPEANOYTUTEIbHO 3a)KaTbIMHM, MEXIAY ABYMsl BEPTUKAJIBHO CMEKHBIMHU

dacamupiMu m30MALMOHHBIMU TaHemssMu 31. Ilo meHbiuel Mmepe, QacagHble H3OJSALMOHHBIE
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naenn 31 w3 cmosg (QacagHBIX U3OSALMOHHBIX TaHened 31 HemocpencTBEHHO Hax
NPOTHBONOXAPHBIMU OapbepaMu 6 U 6 MOryT OBITh TNPHUKPEIUIEHBI € BO3MOXKHOCTBIO
BEPTUKAJIBHOTO CKOJIBbKEHHSI K HApy>KHOM cTeHe 2. J{J1s1 yCTaHOBKM MPOTHUBONOXKAPHBIX OapbepOB
6 u 6, BepxHHI CIION (pacanHbIX H3OJSLMOHHBIX maHenell 31 caBuraercs BBepx, oOpaszys
npopes3b 32, 3aTeM NPOTHBOMOXKApHbIE Oapbepbl 6 M 6' BCTABISIFOTCS B MPOpE3b W, HAKOHEI,
¢dacagHble WM3OMALMOHHBIE MaHean 31 CHOBa OMNYyCKAlOTCS BHU3, OCOOEHHO Tak, 4YTO
IPOTUBOIIOXKAPHbIE Oapbepbl 6 3KUMAIOTCS MEXKAY BEPTHKAIBHO CMEXHBIX (hacamHbIX
M30JISIUOHHBIX naHenei 31.

BaxxHo, 4TOOBI MpOTHBOMNOXKApHBIE Oapbepbl 6 u 6' MPOTOJIKAIUCH HA BCKO TIIyOUHY
3aHET0 BEHTWSILMOHHOTO 3a30pa 5. JlOmOJHUTENbHO, MPOTHBONOXAapHbIE Oapbepel 6 u 6
UMEIOT B 00JIACTH 3aJHETO BEHTUJIILIMOHHOTO 3a30pa 5 PABHOMEPHO PaCIpeeIEHHbIE OTBEPCTHS
62 unu peryysipable yrinyOneHus 63, pacnoJIOXKEHHbIE Ha KParo, Kak 3TO BHIHO Ha gurypax 2 u
3.

Hakonen, obnunoBka 4 ¢dacaga ycTaHaBIMBAEeTCS HAa HECYIYIO KOHCTPYKLHIO TaKHM
o0pa3oM, 4TOOBI OHA pacroiarajiach Ha PaCCTOSTHUH OT M30JSIMMOHHOTO cJios 3, 00pasys 3aaHui
BEHTWJSIMOHHBIN 3a30p 5. IlporuBomnokapHbie Oapbeppl 6 u 6' Tenmepp CONMPUKACAIOTCS C
0OJMIIOBKOM (hacana.

dacan 3qaHUs C 3aIHEH BEHTIISILNEH, TAKUM 00pa3oM, 3aKOHYEH.

Qdacan 1 3maHWs ¢ 3aAHEH BEHTWISALMEH COTJIACHO HACTOSIIEMY H300pPETEHUIO
TOTIONIHUTEIBHO JIOMYCKAET AOMOJHUTEIbHbIE MPUHIUIBI KOHQUTYPALIH, OOBSICHIEMBIE HIDKE.

Taxum obpa3om, HET HEOOXOMUMOCTH, YTOOBI BBIEMKH B NPOTUBOIOXKAPHOM Oapbepe 6
ObuUIM paBHOMEpHO pacmpeneneHsl. OHU Takke MOTyT ObITh OOpa3oBaHbl HEPABHOMEPHO MWIIH
CMELINBAThCS B BUJI€ OTBEPCTHU 62 1 B BUE yriyOneHuit 63, pacroyio’KeHHbIX Ha KParo.

Vraybnenust 63 He 00s3aTeNbHO NOJKHBI UMETh MPSIMOYTOJIBbHYIO (OpPMY, MOKa3aHHYIO
Ha (ur.3; OHM TaKKe MOTYT UMETb TPEYTOJbHYIO, MOJYKPYIIYI WM IPYTYIO MOIXOMASIIYIO
re€OMETPHUIO.

Taxke HeoOs13aTeNbHO, YTOOBI OTBEPCTHS 62 UMEIH KPYIIyK (GOPMY; OHU TaK>Ke MOTYT
UMETb APYTYIO (OPMY CEUEHUS] K UMETh KOH(PUTYPALHIO YIJTHHEHHBIX OTBEPCTHH.

B oObsicHeHHOM TuUMEe KOH(UIYpALUH, MPOTHUBOMOXKAPHBIN Oapbep 6 MMEET TOJIIUHY
OKOJIO 3 CM, HO 3TO He SIBJIAETCS] 00S3aTENIbHbIM, B 3aBUCUMOCTH OT OOJIACTH NMPUMEHEHHUsI OH
Tak’ke MOXET HMMeThb Oojiee TOHKYIO WU Oojiee TOJCTYIO KOH(Urypamur. B 3Toil CcBs3u
0COOEHHO XOPOIIO MOIXOAST MaTepPHUAIIbl TONIIHUHOM OT 2 10 10 cMm.

ITanenb U3 MUHEPANBHOMN BaThl, MOAXOAAIIAS U1 IPUMEHEHUsS], KOTOPOE OTINYAETCS OT
OIMHCAHHOTO, TaK)X€ MOXKET OBbITh HCIMOJB30BAHA B Ka4deCTBE MPOTUBOIMOXKAPHOro Oapwepa O,
MOCKOJIbKY OHa 00J1aiaeT MOAXOASIIUME MPOTHUBOIMOKAPHBIMH CBOMCTBAMU.

Taxum 00pa3om, TeopeTHyecKasi IIIOTHOCTh MPOTHBOIOXKAPHOTO Oapbepa 6 TakKe MOXKET
HMETh 3HA4YEHHE, OTJIMYHOe OT 3HaueHus 140 KF/M3, Kak oOBsicHeHO. [IpenmouTuTeNnbHO,
UCTIOJIb30BATh MAHEH 3 MUHEPAJIbHOU BaThl C TEOPETHUECKOHN MJIOTHOCTBIO OT 60 Kr/ M 1o 200
KI/M’, U Jake TPOTHBOMOXKAPHBIE Gapbhepbl 6 ¢ TEOPETHUECKOH MIOTHOCTHIO 80 KI/M MOTyT

OBITh JOCTATOYHBIMU JJII HEKOTOPBIX MNpUMeHEeHHH. Takyke MOKHO HCIONb30BaTh Oolee
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TSDKEIbIe IPOTHBOMOXKAPHBIE Oapbephl 6 C TEOPETHUECKOH IIIOTHOCTRIO, Harpumep, 300 KI/M°, B
3aBHCHMOCTHU OT KOHKPETHBIX TPeOOBaHUII.

Kpome Toro, Her HeOOXOAMMOCTH BIABJIMBATh NPOTHUBOIIOKAPHBIE Oapbepsl 6 U 6' B
W30JSIIMOHHBIN ¢1oH 3. OHU TakXke MOTYT ObITh PACIOJIOKEHBI 3/1€Ch, HAIPUMEP, C 3a30POM U
CKpEIUIeHBI KJI€eM U T.II.

B 5T0ii cBs3M Takke HET HEOOXOAMMOCTU 3aKPEIUIATh MPOTHBOIOKAPHBINA Oapeep 6 Ha
HAapy’)KHOH CTeHe 2, HampuMep, CBsi3biBaHHEeM. Hampumep, 3akUMHOro >¢dexra Mexay
(acamHbIMH HM3ONSIHMOHHBIMU TaHEIAMU 31 M3OJSALMOHHOTO CJIOSI MOXKET OBITh TakiKe
JOCTaTOYHO JUJIsi 00eCTeYeHHs JOCTATOYHOH YCTOWYHBOCTH MPOTHUBOMOXKAPHBIX OapbepoB 6. B
Ka4eCTBE aJbTEPHATUBBI, MPOTHBONOXAPHBIA Oapbep 6 Takke MOXKET ObITh 3aKperuieH
MEXaHUYECKH, HAMPHMEpP, C MOMOLIBI0 MOAXOISAIINX KPETEKHbIX KOMIIOHEHTOB, Mpoduied u
T.IL

Kpome Toro, mpoTHBOMOXKapHbIA Oapbep 6 HEOOs3aTENBPHO OJDKEH COCTOSITh U3
MUHEPaJbHON BaThl. Uil 3TOro Takke€ MOJKHO HMCIOJB30BATh OCOOO OTHECTOHKYIO CTEKJIOBATY
WM JakKe LIJIAKOBYIO BaTy.

Kpome Toro, MuHepanbHas BaTa MPOTHBOIMOKAPHOTO Oapbepa 6 He 00sA3aTeNbHO TOJDKHA
UMETh JIAMHHAPHYIO BOJIOKHHCTYIO CTPYKTYpPYy. DTa MUHepajbHas BaTa TAKXXe MOXKET ObITb
APYroi, MO3TOMY MOXKHO HCIIOJIb30BaTh OCOOEHHO IPECCOBAHHBIE APEBECHOBOJOKHHUCTHIE
TUTUTBHIL.

JIONOJTHUTENBHO, BO3MOXKHO, YTO NMPOTUBOINOXKAPHBIN Oapbep O NOMOJIHUTENBHO UMEET
BCIYYMBAIOLIEECs IMOKPBITHE. JTO MPUBOAUT K eIe OONbLIEMY YCUJIEHUIO MPOTHUBOIOKAPHOTO
s¢pdexra. B momonHeHne K BCIYyYMBAIOIIEMYCsS MOKPBITHIO HJIM BMECTO HEro TaKXe MOXKHO
NPUHUMATh JPYTHe OTHE3alUTHbIE Mepbl, TaKMe KaK HCIONb30BaHHE O0E3BOKHUBAIOIIUX
100aBOK H T.II.

JIOTIOTHUTENBHO, BO3MOXKHO, YTO HPOTHBOMOXAPHBIA Oapbep O NOMOJHUTENBHO HMEET
MOKPBITHE, TPEAHA3HAYEHHOE IUI 3alUThl OT aTMOC(EPHBIX BO3MEHCTBUN, 4TOOBI OCOOEHHO
3aIUTUTh MPOTUBOIOKAPHBINA Oapbep 6 OT MOMagaHusl BOIbI B 3aAHUI BEHTUJISILIMOHHBIN 330D
5.

Ecnu msonsumoHHbld cnodl 3 o0yiagaeT AOCTaTOYHBIM MPOTHBOMOKAPHBIM 3P (HEKTOM,
3TOrO TaKXK€ MOXET OBITh JOCTATOYHO, €CJIM MPOTHUBOMOXKAPHBIN Oappep 6 mMpomosnKaeTcs
TOJIBKO C BHEIIHEH CTOPOHBI U30JILIUOHHOTO €101 3 10 obsmiosku 4 dacana.

[TpoTuBonoskapHbIid Gapbep 6 MOXKET OBITh H3TOTOBJICH Ha 3aBOZE C OOJIBIINM Pa3MeEPOM,
U B 3TOM cllydae OH OyJeT pa3pe3aThCsi IO COOTBETCTBYIOIIETO pa3Mepa MeXAy HapysKHOH
creHoli 2 u obmuioBkoil 4 ¢acaga BO BpeMs yCTaHOBKM Ha (acaze 3maHus | COMIACHO
HacrosimeMmMy u3o0pereHumro. B 3ToM cimydae OTCyTCTByeT HEOOXOOMMOCTH —3apaHee
W3rOTaBJIMBATh CIIELUATbHBIE MPOTHUBOMOXKApHBIE Oapbephl 6 Ha 3aka3. Kpome Toro, 0Oes
npoOJieM BO3MOJKHA aAaNTalHs K 0COOBIM YCJIOBHSIM Ha MeCTe.

Her HeoOxomumocTu 00pa3oBbBaTh Mpope3b 32 B H3OISLMOHHOM CIIOE 3 TyTEM
Bpe3aHuss B 3TOT cjoil. Bmecto s3toro, wnsomauuonHble mnaHenun 31 Takke MOryT ObITh

PacrnoyIOXKEHbl HA HAPYXKHON CTEHE 2 B XOA€ YCTaHOBKHM TaK, 4TO MPOpe3b 32 MOJJy4daeTcsl Kak
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CBOOOIHOE MPOCTPAHCTBO MEXKIY HUMH B 3apaHee OMpPENeIEHHbIX MECTax.

Ecnn, omgnako, mpope3b 32 mpope3aHa B M3OJSIUOHHOM cCiioe 3, ee miyOuWHa AOJIKHA
BBIOMPATHCS MOIXOASAINUM 00pa3oM B 3aBUCUMOCTH OT YCJIOBMIA, Mpeodnafarniux B OETOHHOM
31aHUH.

B HeKkoTOphIX ciy4asx OTCYTCTBYeT HEOOXOAMMOCTb B YAAJIEHUH M3OJIALIMOHHOTO
MaTtepuana u3 npopes3u 32. Bo3MOXXHO ero cMmelleHue Npu BAABJIMBAHUU IPOTHBOMOXKAPHOTO
Oaprepa 6 wu 6',

B kauecTBe anbTepHATUBBL, TpPope3b 32 Takke MOXKeT ObITh OOpa3oBaHa 3a OIHY
ornepaLuio myTeM (ppe3epoBaHHs MaTepraia U3 U30JILIMOHHOTO CJIOs 3.

dacanHble M3OIALUOHHBIC MaHeNd 31 M3O0ISALMOHHOTO €O 3 TakXke MOTryT OBbITh
o0Opa3oBaHbl W3 MaTepuasa, OTIMYHOIO OT YIOMSHYTOHW BBIIIE MHUHEPAJbHOW BaThl. Takum
00pa3oM, MOJKHO HCIIOJIb30BaTh APYTHe MOIXOASALINE H3OJIALUOHHBIE PEBECHOBOJIOKHUCTHIE

TJINTBI UJIW U3OJALUMOHHBIC MMAHCIN, COCTOAIINE U3 HETOPHOYETO MaTEpurala.
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D®OPMYJIA U3OBPETEHUS

1. ®acan (1) 3maHus ¢ 3agHell BeHTWIALMEH C Hecyledl Hapy»XHOH cTeHoi (2), ¢
M30JISILIHOHHBIM clioeM (3), 00pa3oBaHHBIM U3 U3OJALMOHHBIX naHenel (31), u ¢ o6nuoBkoii (4)
dacama, mpuueM H3OIALMOHHBIM ciol (3) HpUKperuieH K HapyKHOW creHe (2), mpu 3ToM
obmuuoBka (4) ¢acaga yCTaHOBJIEHA TOCPENCTBOM HECyINEeHl KOHCTPYKIMH, 00pasys 3aaHUil
BEHTWIALIMOHHBIA 3a30p (5) Ha pacCTOSHUU OT HW3OJLMOHHOro cyiost (3), mpudeMm 3aaHHA
BEHTUJIILIMOHHBIN 3a30p (5) mpepbIBaeTcsi B BEPTUKAJIbHOM HAIpaBJIEHUH 110 MEHbIIEH Mepe
OTHUM TPOTHBOMNOXKAPHBIM OapbepoM (6, 6'), KOTOpBbI BBHINOJHEH B BHIAE MAHENHd W3
MUHEPaJIbHOU BaThl, OTJINYAKOLIUNCS TE€M, YTO

MO0 MEHbIIEH Mepe OIWH TMPOTHBOMOXKAPHBIN Oapbep (6, 6') mpomoikaeTcss Mo BCew
ryOuHEe 3aJHer0 BEHTHIIILIMOHHOTO 3a30pa (5), u

N0 MEHbILIEH Mepe ONWH MPOTUBOMNOXKAPHBIA Oapbep (6, 0') MMeeT Mo MeHblIel mepe
OOHY BBIEMKY, NPOJOJDKAMOIIYIOCS B BEPTUKAJIBHOM HANpPABJIEHUH B OOJACTH 3aJHETO
BEHTWISILIMOHHOTO 3a30pa (5).

2. @acan 30aHUS 1O 1.1, OTIIHYAOIIUICS TeM, YTO MPOTUBONOXKAPHBIN Oapbep (6) nmeer
PaBHOMEPHO pacIpeieNIeHHbIE BBIEMKH B BHJIE€ OTBEPCTHI (62).

3. @acax 3maHus 1o il 1 WK 2, OTIMYAOIIUICS TE€M, YTO IMPOTHBOMOXKAPHBIA Oapbep
(6') umeeT BbIEMKH B BUZIE PETYJLSIPHBIX yriyOneHuit (63), pacrnoiosKeHHBIX MO KParo.

4. @acan 3maHus MO JIOOOMY OAHOMY W3 M. 1-3, OTIMYAIOIIUICS TEeM, YTO CyMMma
IJIOLAAEeN BBIEMOK Ha OIWH IIOrOHHBIA METp paBHa WM MeHble 80 oM, PEANIOYTUTEIBHO
paBHa unu Menpuie 70 cM;, w/umn CymMMa IUIOLIAAE€H BBIEMOK Ha OJWUH IIOTOHHBIA METP
COCTaBIISIET He MeHee 60 CM”.

5. @acan 3maHMs IO OAHOMY U3 NI 1-4, OTIHYArOIIMIICA T€M, YTO MPOTUBOINOKAPHBIN
Oaprep (6) umeer TosuuHy OT 2 10 10 CM M PEANOYTHTEIBHO OT 3 10 5 cM.

6. @acan 3gaHUs IO OJHOMY U3 NI 1-5, OTIMYAKOIIMICS T€M, YTO MPOTHBONOKAPHBIN
Oapbep (6, 6') UMeeT TeOPETUYECKYIO MIIOTHOCTH OT 60 Kr/M° 10 300 Kr/M’, MPEANOYTUTEBHO OT
80 kr/m> o 200 KF/M3, 1 B 4aCTHOCTH OT 100 Kr/m> no 150 KI/M-.

7. @acan 30aHUs MO OJHOMY M3 M. 1-6, OTIMYAOLIMUICS TEM, YTO MPOTHUBONOKAPHBIN
Oaprep (6, 6') mpomomkaercst or obnunoBku (4) ¢dacama B U3OMAUMOHHBIA cioi (3),
MPEINOYTUTENBHO, POAOJIKAsICh OT o0uIOoBKY (4) dacama yepe3 M30MAUOHHBIN cloi (3) K
HapY>KHOU cTeHe (2).

8. @acan 3maHus MO JIFOOOMY OTHOMY U3 M. 1-7, OTJIMYAIOIIUICS TEM, YTO MUHEPAJIbHAS
BaTa MPOTHBOIIOKAPHOTO Oaprepa (6, 6') UMeeT CIOUCTYIO BOJIOKHUCTYIO CTPYKTYPY.

9. dacan 3maHus mo JOOOMYy ONHOMY U3 Ml 1-8, OTIMYAKOIIMICS TEM, YTO
NPOTHBONOXKAPHBIN Oapbep (6, 6') UMeeT BCIyUHBAIOIIEECs ITOKPBITHE.

10. ®acan 3manms mo JOOOMY OAHOMY H3 Ml 1-9, OTNIMYAKOIIMIACS TEM, 4YTO
M30JIHOHHBIE TanenH (3 1) uzonanuonHoro cnost (3) oOpa3oBaHbl N3 MUHEPATIBHOMN BaThL

11. dacang 3mammss mo sobOomy omHomy u3 nm. 1-10, oTiHuaromuiics TeM, YTO
POTHBONOXKAPHBIN Oapbep (6, 6') pacHoIOkKeH Ha KaXKI0M 3Take 3MaHHUs.

12. ®acap 3paHusa no ogHOMY M3 nOm. 1-10, OTIMYAKOLIMICSA TE€M, YTO H3OJISILUMOHHBIN
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cmot (3) oOpazoBan w3 MHOXecTBa (pacagHbIX H3ONALMOHHBIX maHened (31), a
IPOTHBONOXKAPHBIE Oapbepsl (6, 6') pacHOIOKEHBI, MPENNOUTUTEIBHO, 32KATBIMUA MEXY JIBYMsI
BEPTUKAJIBHO CMEXHBIMH (PacaHbIMU U3OJIALUOHHBIMU MaHesaMu (31).

13. ®acan 3manust mo m.12, oTMMUANOLIMICA TeM, YTO NO MeHblueld Mmepe (acanHble
u3osIIMOHHbIe naHenu (31) cnos dacagHbIX M30MALMOHHBIX naHesnel (31) HemocpeacTBEHHO
HaJl MPOTHBONOXXapHBIMU Oapbepamu (6, 6') MPUKPENIeHbl C BO3MOXKHOCTBIO CKOJIBKEHHS IO
BEPTHKAJIN K HAPYXKHOI cTeHe (2).

14. Crniocob m3rotoBienus: gacana 37aHus C 3aaHEH BEHTHIISILUEH mo robomy u3 . 1-
13, oTnuyaromuiics sTanamu, Npu KOTOPBIX:

NPUKPETUISIOT HECYLIYI0 KOHCTPYKLUIO K HECYIIeH Hapy»KHOU cTeHe (2),

NPUKPETUISIOT M30JSIMMOHHBIN CIoH (3) M3 M30NMAIuOHHBIX maHened (31) Kk Hapy:KHOM
crene (2),

00pa30BBIBAIOT MO MEHbINEH Mepe OJIHY Mpope3b (32) B U3OJSIIUOHHOM cJioe (3),

BCTABIISIFOT 110 MEHBILIEH Mepe OfMH MPOTHUBOMNOXKAPHBIN Oaprep (6, 0'), BBIMOJHEHHBII B
BUZIE TIAHEN U3 MUHEPAJIbHOM BaThL, B Mpopesb (32), u

yCTaHABIMBAOT OONMUIOBKY (4) (hacama Ha HECYUIyH0 KOHCTPYKLHIO TaKuM 0Opasom,
yToObl oOnmmoBka (4) dacaga pacrnojiarajach Ha PACCTOSHUU OT HW3OJSIMHOHHOTO ciiosi (3),
o0pasys 3aiHUH BEHTHIIILIMOHHBIN 3a30p (5),

P 3TOM TIO MEHBIIEH Mepe ONHMH MPOTUBOMOXKAPHBIA Oapbep (6, 6') mpoxomKaeTcs Mo
BCel riyOnHe 3aJHer0 BeHTUJISIUOHHOTO 3a30pa (5), u

NpUYeM IO MEHbLIeH Mepe OJUH MPOTHBOIOKAPHBINA Oapwep (6, 6') MMeeT 1Mo MeHbIuel
Mepe OAHY BBIEMKY, KOTOpas IMpPOAOJDKAETCS B BEPTUKAJIBHOM HAINPABICHUU H IMPOXOAUT C
pacnosokeHneM B 00J1aCTH 33JHEr0 BEHTHIISIIMOHHOTO 3a30pa (5).

15. Cnocob no m.14, omnnyaromuiics TeM, 4TO IO MeHbIIed Mepe OmHy mpopesb (32)
00pa3oBBIBAIOT B H3OJSILMOHHOM cioe (3) MOCPEACTBOM BpE3aHHS B POBHO YJIOXKEHHBIH
U3OJISIUOHHBIA CJI0H (3), mpuyYeM H3OJALMOHHBIA MaTepuan MPEANOYTUTENbHO YAAISIIOT B
obnactu mpopesu (32).

16. Cnoco6 mo mn.l14, ommyaromuiics TeM, 4YTO H3OMIUUOHHble maHenu (31)
U30JIIHOHHOTO CJiosi (3) yCTaHABIMBAOT HA PACCTOSTHUM APYr OT Apyra Tak, 4YToObI IO
MeHbIe Mepe oxHa mpope3b (32) Obuta mMoNy4YeHa MEKOy BEPTUKAIBHO CMEKHBIMU
U30JIIIUOHHBIMU TTaHe siMH (31).

17. Criocob mo onHOoMy 13 mmn. 14-16, OTIMYAOIIUICS TEM, YTO IO MEHbINEH Mepe OAHMH
TIPOTUBOIMOXKAPHBIN Oapbep (6, 6') BCTABISIOT B COOTBETCTBYIOLIYIO Mpopesb (32) Ha 3alaHHYIO
IUTAHY, TIPENMTOYTUTENFHO Yepe3 BECh U3OJISILUOHHBIN CJIOH (3) 10 Hapy KHOM cTeHsI (2).

18. Cnoco6 nmo omgHOMy u3 mm. 14-17, OTAMYAOIIMINCS TEM, YTO IMPOTHBOIOKAPHBIN
Oappep (6, 6') BHaBIMBAIOT B Tpope3b (32) WM 3KUMAIOT MEXKAY ABYMS BEPTHUKAIBHO
CMEKHBIMH (paca HBIMHU M30JILIMOHHBIMU NaHessiMu (31).
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