Jlexkuus 3

TEMA 1. IPOTUBOJIBIMHAS 3AIIIUTA 3JIAHAM 1 COOPYKEHUM

5.3. Oco0eHHOCTHM TNPOTHBOABLIMHON 3aIIUTHl 3JMaHUH TOBBILIEHHOMU

ITAZKHOCTHU
5.3.1. Oco0eHHOCTH 31aHUH MOBBIINIEHHOH dTAKHOCTH

HamnpaBneHnns npoTUBOABIMHOM 3aIUTHI 3JaHUI NOBBIIIEHHON 3TAaKHOCTH.

HezanpimiisieMble JIECTHUYHBIE KIETKH.

3. Pacuer noamnopa Bo3yxa B IECTHUYHBIE KIETKH U JTU(PTOBbBIE MIAXTHI.
3.1.  VYcuoBus pacuera
3.2. Meronuka pacuera CUCTEMBbI IIOJNIOPA BO3yXa B JIECTHUUHYIO KJIETKH U IIaXTy Judra.
3.3.  Ilpumep pacuera CUCTEMBI MOMIOPA BO3AYyXA B TUPTOBYIO IIAXTY.

4. W3o0ms111s1 ICTOYHUKOB 3a]IbIMJICHUSI.

5. Pacuer cuctem ApIMOyIaIeHus.
5.1. Meroauka pacuera CHCTEMBI JbIMOYIAJIEHUS U3 KOPUIOPA.
5.2.  TpeOGoBanuss K pasMEIIEHUIO U KOHCTPYKTUBHOMY HCIIOJIb30BAaHHIO  CHCTEM

JBIMOYJAJICHUS.

6. IlpoBepka pabotocrnocoOHOCTH U IPHEKTUBHOCTH CHUCTEM MPOTHUBOJIBIMHOM 3alUTHI 3JaHUN
MOBBIIEHHOMN 3TaXKHOCTH.

OpHa U3 XapaKTepHBIX YepT JKUIUIIHOTO CTpouTenbcTBa HauuHasg 80-Xx TOJ0B —
JajibHENIIIee MOBBIIIEHUE 3TaKHOCTH BO BCEX KPYIHBIX ropojax. Takas TeHIeHIHs HabIomaeTcs
IIPU CTPOUTENILCTBE KaK OOLIECTBEHHBIX (MPOEKTHBIX MHCTUTYTOB, TOCTHHMII, CAHATOPUEB U T.1.),
TaK U XKWIbIX 31aHui. Hapsay ¢ 16-3TaxHBIMU CTPOSTCS AOMa BBICOTON 710 25 ATa)Kel.

CrtpoutenpHbie HOPMBI U TIpaBuia, AeiicTByronue eme B CCCP, orpaHnYnBamy 3TaKHOCTh
KUITBIX JoMOB 10 25 staxkeit (m. 1.1 CHull 2.08.01-89) u oOmecTBeHHBIX 31aHUN 10 16 sTaxen (1.
1.1 CHull 2.08.01-89). bonee BblcokuMe a0Ma NPOEKTUPOBAINCH HA OCHOBE CIEIUAIbHBIX
KOHCTPYKIUH, a TEXHUYECKHE PELIECHUS M0 MPOTUBOIOKAPHOM 3alllUTe TaKUX OMOB MOJUIEkKAIH
00s3aTeIbHOMY COTJIaCOBAHUIO € OpraHaMu ['ocy1apcTBEHHOIO MOKapHOr0 HAJ30Pa.

B Hacrosimiee BpeMsi 10 HOBOMY TI€HepalbHOMY IUIaHy pa3BUTHS MockBbl U CaHKT-
[lerepOypra Ha HauboJiee OTBETCTBEHHBIX B TI'PaJOCTPOUTEIHLHOM OTHOLIEHUHM YYacTKaxX OyayT
CTPOUTHCSI YHUKAJIBHBIC KUJIbIE 31aHMS B 35 dTaxkei.

Bormpoc o npenenbHON 3TaXKHOCTH JKUJIBIX 3AaHUA TEOPETUYECKH €lle MaJlo pa3paboTaH.
Nuorpa cuurtaror mnpenenom 40 srtaxed, Tak Kak TpH OOJbIIEH BBICOTE ILIOMIAIb IO
BEPTUKAIbHBIMU KOMMYHHKAIUSIMU, CTOUMOCTb JU(PTOB, a TaKK€ CTOMMOCTb TPAaHCHOPTHUPOBKU
MaTepuajoB U pabouell Cuibl MPU CTPOUTEILCTBE OYAYT upe3MepHO Benuku. [Ipu coBpeMeHHOM
YPOBHE CTPOUTENHCTBA B HAIICH CTpaHe HamOoJiee SKOHOMHYHBI 9-TH 3TakHbIE A0Ma. [lo maHHBIM
otaena sxkonomuku [THUMWDII xunmia, cTOoUMOCTh 1 M OOLLIEH IIOMAIM B HUX B COMOCTABUMBIX
ycioBusAx Ha 9 % Huke, ueM B 16-Tu staxsbix (E.Jl. Kanyctak. MHOrostaxHsie >xuiblie goma. M.
Crpoutuznar, 1975).

HecMmoTps Ha 3HAYUTENIBHYIO CTOUMOCTbh CTPOMTENHCTBA 3[JaHUM MOBBIIIEHHON 3Ta)XHOCTH,
B KPYIHBIX rOpoJax OOJIBIIMHCTBA CTPAH 3TAXKHOCTD JKHJIBIX U OOLIECTBEHHBIX 3JaHUI HEYKIIOHHO
noBbiraercs. Hampumep, B8 CIIA umerotcst noma 60 — 70 u 100 staxeit, B Anriuu — 44, @pannuu
u OPT" — 46, Ucnanuu — 33, lIBeuun — 30, [lonpmie, YexocnoBakuu, Benrpun, FOrocnapum — 25 —
30. Pemaroumii ¢akrop mpu 3TOM — OrpaHUYEHHE POCTa TOPOJCKUX TEPPUTOPUM, UX BBICOKAs
CTOMMOCTb, @ TAK)KE€ HEOOXOIMMOCTh COXPAHUTD B LIEHTPE KPYITHOTO TOPOJia YYacTKH AJIs 3€JIEHU U
MEMIEXO0IHBIX aJUIeH.

[Ipu oTcyTrcTBHM CHELMANBbHBIX MPOTUBOIOKAPHBIX TPEOOBaHUI yrpo3a pacrnpocTpaHeHHs
Mokapa U HPOAYKTOB TOPEHMs] MO 3/IaHUIO, M KaK CJEJICTBUE, JKU3HH JIIOJeH, HaXOSAIIMUXCS B
3/1aHUH, PE3KO BO3PACTAET C YBEIUYEHUEM STaKHOCTH.

B Hameit crpane K 34aHUSAM MOBBIIIEHHON 3TAXKHOCTH OTHOCST 3aHUs BbIcOTOM 10 aTaxeit
u 6osee (Tabu. 1.6).
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Tabnuya 1.6.



Kpurepuu n ux 3HaueHus kiaaccu@uxanuii 31aHUNH NOBBIIIEHHON ATaXKHOCTH

Ne Crpana Kputepuii onieHku
1. CHI' > 10 sraxeit uinm > 26,5 M 710 1Moj1a BEPXHET0
JTaxa

2. IOrocnasust > 13 sraxen
3. BenukoOpurtanus > 18,3 M 70 1mo1a BEpXHETo dTaxa

Coger bonpmoro Jlongona > 24,4 M 10 TI0J1a BEPXHETO JTa)Ka
4. Asctpus, lBeinapus, ['epmanus, > 22 M JI0 TI0JIa BEPXHETO 3TaxKa

Typuus
5. CILIA > 22,8 M 70 1oJ1a BEPXHET0 dTaxa
6. benbrus, Jdanus, Pymbiaus > 25M J10 moJia BEPXHETO 3TAXKA
7. ITonremmra, Kanana > 28 M JI0 M0JIa BEPXHET 0 3TAXKA
8. Uexus u CnoBakus, Benrpus > 30M 10 TI0J1a BEPXHETO dTaxka
(ecTh IOHATHS 3/1aHUS CPEAHEHN
ATaXXHOCTH >13,65 M)

9. OpaHuus >28 M JI0 TOTOJIKA BEPXHEr0 ATa)a

Cnenyer oTMeTuTh, 4TO Ha | MeXIyHApOJHOM CHMIIO3UYME [0 MHOTO3TaKHOMY
CTPOUTENBCTBY, TpoxoauBiieM B MockBe B 1971 1. ObUIO BBIABHHYTO MPEIIOKEHUE CUUTATh
3/JaHUSIMU TTOBBIIIEHHON 3TAXKHOCTH JIoMa B 9 3Ta)kel U BBILIE.

Pesynprarel HcClleNOBaHMM W aHAJIW3 I0XKApPOB IO3BOJIMIM YCTAaHOBUTH CIEAYIOLIUE
XapaKTepHble 0COOCHHOCTH 3/IaHUH MOBBIIIEHHON ITAXKHOCTH:

e Hanuuue pa3nnyHBIX KaHAJIOB OOJBIIONW BBICOTHI (JIECTHUYHBIE KJIETKH, IIaXThl JHU(PTOB,
BEHTUJISIIUOHHBIE KaHAlbl, MYCOPOIPOBOABI M WIaXThl JJI MPOKIAJAKHM KOMMYHHKAIU)
CO37al0T OJaronmpusITHbIE YCIOBHS Ui 3aJbIMJIICHHS BCEro 3JaHus o BeicoTe. Ilpu 3Tom
MPOAYKTHI TOPEHUS PACIIPOCTPAHSIIOTCS TI0 BEPTUKAIIA CO CKOPOCTHIO IIPEBbIMaroIiei 20 M/MuH
npuyeM 060jee HWHTEHCHUBHO 3a/IbIMIIAIOTCS IMOMELIEHUS, PAcHOJIOKEHHBIE C MOJIBETPEHHOMN
CTOpOHBI. Bpems 3anpIMiieHns BEpXHHUX dTaxke ucuucisercss 2 — 3 MuH. M conpoBoxaaercs
YBEJIMUEHUEM TEMIIepaTypbl B 0ObeMax JIECTHUUHBIX KJIETOK W IaxT judToB. HaTypHble
UCHBITAaHUS TMOKa3aJd, YTO B TE€YeHHH 5 MuH. Temmeparypa B oObeMe JECTHUYHBIX KIETOK
MOXKET JOCTHYb Npu ompeaeneHHbIX yciaoBusx 200 °C, yTo MNpeBBIIAET B HECKOJBKO pa3
TEMIIEPATYPY, OMACHYIO JUJIS )KU3HU YEJIOBEKA,

e 3HauMTeNbHAS BHICOTA 3/IaHUI CBSi3aHA C yBEJIMYEHHEM MPOTSHKEHHOCTH MyTeH 3BaKyaluu U ,
COOTBETCTBEHHO, BPEMEHM OJBakyauuu. Hampumep, 3maHme BBICOTOM 25 3Taxked HMeeT
MPOTSHKEHHOCTD IYTEH 3BAaKyalluH 225 M, a BpeMs 3BAKyallMd U3 HUX MOXKET IPEBBICUTH 15 —
18 MHH., 4TO BO MHOT'O pa3 MPEBBIIIAECT BPEMS 3abIMIICHHS 3[aHus 110 BeIcOTe. EcTecTBEHHO,
YTO JUISl OTACIBHOM TPYNIbI Jtojel (TOXKWIble, OOJBHBIE) 3TH OOCTOSTEIHCTBA CTAHOBSITCS
HEIPEOA0IMMOMN IIPETpasou;

e OrpaHMyYeHHBIE BO3MOXHOCTH COBPEMEHHBIX IPUBO3HBIX CPEJACTB CIacaHUs JIIOJeH
HCKJIFOYAKOT MCIIOJIb30BAHNE UX JIJIS DBAKYyallMH JIFOJIEH IIPHU IT0XKape;

e ckmrouaercs sBaKyanus JIFOAEH 10 HAPYKHBIM OTKPBITHIM JIECTHULIAM.

[IpuBeneHHbIE 0COOEHHOCTH 3AaHUN MOBBILIEHHON 3TAKHOCTHU CBUJIETENILCTBYIOT O TOM, YTO
B HUX OOBIYHBIE JIECTHUIIBI HE MOTYT T'apaHTHUPOBATh OE30MACHOCTh 3BaKyalll JIOAEH MPH MOXKape.
B »srtom cnydae HeoOxoammbl Oosiee d((EKTHBHBIE MEphl, O0O0ECTEUMBAIONINE HAICKHYIO
IIPOTUBOABIMHYIO 3AILUTY.

1.3.2. HanpaBJjieHUs1 IPOTUBOJABIMHOM 321U THI 3JAHUI MOBBLIIIEHHOH 3TAKHOCTH

OcoOeHHOCTH  3JaHWI  TIOBBINICHHOW  OSTAKHOCTH  ONPEACISAIOT H  HAIpaBICHUS
MIPOTHUBOABIMHOM 3aIIUTHI. DTH HAIIPABJICHHUS HAILIA CBOE OTPAKCHUE B CTPOUTEIIHHBIX HOpPMax H
MIPaBWIIAX | sl IPYruX HOPMATUBHBIX aKTOB.

HanpaBiieHuss TpOTUBOABIMHOM 3aIIUTBI MOXKHO IPEJICTABUTh B BUJC CICAYIOIICH CXEMBI
(puc. 1.24).

HamnpaBienust 1pOTHBOIBIMHOM 3aIIUTHI 00ECIICUNBAIOIIHE




O6BeMHO- Coznanue Or BbIIIIE 1 Ot
TJIAHUPOB M Y HIDKE ABaKyaImo
OYHBIMH, M30BITOYH pacIooxK HHBIX
KOHCTPYKT oro €HHBIX nyTen
WBHBIMH U TaBIICHUS ATaXeH

APXUTEKTY ]

PHBIMH gite

DENICHUSIM

OTCcyTCTBHE KaKOIO-JIMOO M3 NEPEUYUCIIEHHBIX TEXHUYECKHUX pEIIeHUH, MO0 uX Maias
CTENEHb HAJEXKHOCTH CO3JAacT yrpo3y 3aAbIMJIEHHs BCEro 3aaHus. B sTom ciyuae HeoOXoaumo
IpellycMaTpuBaTh JONOJHUTEIbHBIE TEXHUYECKUE pelIeHus, oOecrneyuBaronue O0e30MacHOCTb
sBaKyaluu Jroaeid. OHU OroBapuBAaIOTCA CTPOUTENbHBIMU HOPMAaMM M MpaBuiamMu. PaccmoTpum
KQKJI0€ U3 3TUX HANPABICHUM B OTIEIBHOCTH.

1.3.3. HezaapiMiiieMble JIeCTHHYHBIC KJIeTKH

HezagpiMisieMOCTh JIECTHUI] B 3JaHUSX TOBBIIICHHOW 3TaXHOCTH JIOCTUTACTCS TpeMs
croco0aMu, B COOTBETCTBUHU C KOTOPBIMH HE3aIBIMIISIEMBIC JICCTHUYHBIC KJIETKH TOAPA3ACIISIOTCS
aH TPH THIIA:

HEPBBIH cnocoé, naubonee HameKHbIH, 3aKIIOYACTCS B TOM, UTO HE3aJbIMIISIEMOCTB
JIECTHUIIBI O0EeCreYnBaeTcs OTACIICHUEM JISCTHUIIBI OT BCEX IMOMEIICHUM 3JaHHs TIyXUMU
JTBIMOHETIPOHUIIAEMBIMU CTEHAMU C YCTPONCTBOM MO3TAKHOTO BXOJIa B HEE Uepe3 HAPYKHYIO 30HY
10 GaNKOHY JOJUKUHU WM OTKPBITOM 30HE. [Ipu 3TOM OankoH (JI0KHSI) TOJIKEH UMETh OIPaXKICHHE
BeicoTOM 1,2 M. PaccTrosiHMe B OCSAX MEXKAY IBEPSAMH IOATaXKHBIX BXOJOB M BBIXOJOB B 3TH
JIECTHHYHBIC KJIIETKH JOJDKEH OBITh HE MeHee 2,5 M.

Bapuantel ycTpoiicTBa HE3aIBIMIISIEMBIX JIECTHUYHBIX KJIETOK C IMOATaXHBIMH BXOJaMH
4yepe3 HapyKHYIO 30HY ITOKa3aHbl Ha puc. 1.25.

Puc. 1.25.

B npeznenax nepBoro staxka Takue JECTHULIBI JOJKHBI UMETh BBIXO/Ibl HEIIOCPEIACTBEHHO HAPYXKY
WM Yepe3 OTIeNbHbIN Mpoxo. JlomyckaeTcsi IpOoeKTHPOBaHUE TAKOTO BbIXOJA B BECTHUOIONb Yepes
IIUTI03 C CaMO3aKpbIBAIOIIUMUCS ABEPSIMH C YIUIOTHEHUSIMH B mpuTBopax. IIpum aTom B TamOyp-
IUTIO3€ JIOJDKEH OBITh o0ecrieueH Bo3AymHbIN noamnop He meHee 20 [la.

BTOPOH cnoco6 npenycMaTpuBaeT —oOeCIeUCHHE HE3aIbIMIIIEMOCTH  OOBIYHOI
JIECTHUYHOM KIJIETKH, J1M00 TeMHOM (0e3 eCTeCTBEHHOrOo OCBEUICHMsS) 3a CYET CO3JlaHusl B Hell
n30BITOYHOTO JaBiieHUs Bo3ayxa He MeHee 20 Ila Ha ypoBHe mepBOro sTaxka npu OJAHON OTKPBITOM
nBepu, u He Oonee 150 [la B BepxHel yacTh oTceka. JTa JIECTHUYHAS KIIETKA Yepe3 Kaxible 8



Ta)kel (HE pe’ke) Ha BCIO BBICOTY ATaka JOJDKHA OBITh pa3elieHa pacceykoil (Hecropaemoit
crenoil ¢ [1yp=0,75) (puc. 1.26).

TPETHH cnoco6 npenycMaTpuBaeT oOecrieueHne He3a bIMIAEMOCTH JISCTHUYHBIX KIETOK
3a CYeT MPOEKTHUPOBAHUS Mepel] HUMHU TaMOyp-1IUTI030B, B KOTOPBIA 00ecneunBaeTcs MOCTOSHHBIM
noanop Bo3zayxa He MeHee 20 I1a Ha ypoBHE EepBOro 3Taka pu OJHON OTKPBITON ABEPH.

Takoil THI JIECTHUYHBIX KIJIETOK JIOIMYCKAaeTCs B IMPOU3BOJCTBEHHBIX 3IAHMUSIX C IOMEIICHUSIMU
kareropuit “A” u “bB” 11000 ITAKHOCTH.

B 3panusax ¢ nmomemenusimu kareropuit “I™, “/1” u “B” 50 % necTHUYHBIX KJIETOK MOTYT OBITH
BHYTPEHHUMH, “TEMHBIMH~, B 3TOM CIIlyda€ HE3aBHUCHUMO OT BBICOTHI 3/1aHUSl B TamMOyp-ILII03ax
JOJDKEH co3niaBaThes noanop Bozayxa 20 Ila mpu moxape.

[IpakTuka SKCIUTyaTalluu 3JaHUN MOBBIIIEHHON ATaKHOCTH IOKAa3bIBAET, YTO HE3aJbIMJIIEMOCTb
JIECTHUYHBIX KJIETOK C MOJIOPOM BO31yXa HE MOXKET ObITh rapantupoBana Ha 100 %, necTHUUYHas
KJIETKa C TOATaKHBIMU BBIXOJAMM YEpe3 HapyX HYIO 30HY sBIsAeTcs OoJiee HAJEKHOM, 4eM
JIECTHUYHAsl KIETKa ¢ MoAanopoM Bo3ayxa. [losTomy mpu Hamuuuu B 3/1aHUU IOBBIIIEHHOM
STa)KHOCTH OJIHOM JIECTHUYHON KIIETKH, €€ HE3aJbIMIISIEMOCTh 00ECleYMBAETCsl KOHCTPYKTUBHO-
IUIAHUPOBOYHBIMHM PEIICHUSMU C YCTPONCTBOM IOATAKHBIX BXOJOB UY€pE3 HAPYKHYIO 30HY IIO
OasIkoHaM, JIODKHSIM WK rajnepesm (puc. 5.27).
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[Ipu GosBIIOM KOJIMUECTBE JICCTHHYHBIX KJIETOK He Oomyee 50 % momyckaeTrcsi ycTpauBath

HE3abIMIIIEMBIMU C TIOAIOPOM Bo3ayXa (puc. 1.28).
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HCI[OHyCTI/IMBIM BapHaHTOM B 3JaHUAX MOBBINIICHHONM ATAKHOCTH SABJISICTCS yCTpOI\/'ICTBO
OOBIYHEBIX JIECTHUYHBIX KJIIETOK B COUYETAHHUH C HE3aAbIMIIACMBIMU. HpOIIYKTI)I TOpCHUs, IPOHUKAA B
cllydae To’kapa depe3 OObIUHbIC JIECTHUYHBIE KJIETKH OJIOKMPYIOT 3BaKyallMOHHBIE KOPUIOPHI
ABIMOM, YTO HCKIIIOYACT CaMOCTOATCIIbHYIO 3BaKYyallHIO J'IIOI[GI\/II M CBOJUT K HYJIIO ITPOTUBOJALIMHYIO
3alIUTY 3/1aHMSL.

Crnenyer 3aMeTUTh, YTO OJIHA HE3aJbIMJIIEMasl JIECTHUYHAS KJIETKa MOKET TapaHTUPOBaTh B
MIOJIHOM Mepe MOJIHYI0 3BaKyalluio JIIOJCH U3 37JaHMs B ClIydae MoKapa, XOTs HOpMaMH B YKUJIbIX
3JaHUAX CEKIIMOHHOI'O THIIAa HJIM B O6HI€)KI/ITI/I$IX N KBApPTHUPHBIX JOMax KOPHIOPHOro H
rajiepeifHoro tuna BeicoToi 10 u Gosnee 3Taxkelt ¢ KUJION IUIOMIAIbI0 B Kaxa0M 3Taxe A0 500 m.
JOITyCKaeTCsl IpeycMaTpuBaTh OJHY JIECTHUYHYIO KiIeTKy. OJIHaKko B 3TOM cily4ae B JOMax



CCKHMOHHOI'O THUIIA JJI1 BCEX KBAPTHP, PACIIOJIOKCHHBIX Ha 6 U BbIIIE JTaxax, OaJIKOHBI HIIH
JIOKUU OOJIPKHBI UMETH IMPOCTCHKU HII/IpI/IHOI\/'I HE MCHEC 1,2 M., a B JOMax KOPHIOPHOI'O THUIIA
OAJIKOHBI 110 TOpLIaM KOpuaopa AOJIKHBI COCAUHATHCA HAPYKHBIMHA JICCTHULIAMHA 10 OTMCTKHU I10JIa
BTOPOTO 3Ta)ka (paHplie ObLIO OT 5 ATa)ka) (JecTHULIBI KUpUHON He MeHee 0,7 M. ¢ ykiioHoM 1:1).
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Puc. 1.29




