BbICIIASA WMH>XXEHEPHAA
HOXXAPHO-TEXHHUYECKAS IIKOJIA

IIOZKAPHAA
IIPOPHUIIAKTHUKA




e i —

BbICIIAST MH)XEHEPHAS TMO)KAPHO-TEXHUYECKAS IIKOJIA MBIl CCCP

[MOXKAPHAS TTIPOGUIIAKTUKA
. B CTPOWTEJ/IbCTBE

oA PEOAKLIMENM KAHOWUIATA TEXHUYECKHUX HAYK
JOLIEHTA B. ®. KYIAJIEHKHMHA

7056

AONYIUIEHO MHHHCTEPCTBOM BHYTPEHHHX JEJI CCCP
B KAYECTBE YYEBHHKA JJIf1 BbICIIHX YYEBHBIX 3ABENEHHH
MBJ CCCP

SR 0T S el g e
e N 4

T e

MOCKBA - 1985



YK 614.841.33(0.75.8)

PeneHseHTs: HOpMaTHBHO-TexHHueckui otpea [YIIO MBJL
CCCP; kadenpa oxpatbl TpyAa MOCKOBCKOr0 MHXKEHEPHO-CTPOMTEJbHOro
nHctutyTa um. B. B. KyiiGbimesa; saBenyromuii naGopatopueil or{ectoii-
koctu LLHUHUCK um. B. A. Kyuepenko locctposs CCCP noxTop TexHu-
yeckux Hayk M. I'. PomaHnenkos.

ABTOPCKHH KOJNJEKTHB: KAHAMJAT TEXHHYECKHX HAYK
npouent B. B. I'pymesckuit (pykoBoauTeab); MOKTOP TEXHHYECKHX HAYK
npodeccop A. U. SikoBieB; KaHAMAAT TEXHHYECKMX HAYK JOLEHT
HU. H. Kpupowees; kaupupar Texauyeckux Hayk E. T. Wlypun; unikenep
H. I. Kanmywun,

B yueGHHKe H3JI0JKeHbI OCHOBBI IOXAPHOH NPODHJIAKTHKH B CTPOH-
HTEeJbCTBE, PACCMATPHBAIOTCSH PACYETHbHIE H SKCINEPHMEHTAJbHbIe MeTOAbI
Omnpe/ie/IeHHs] OUHECTOMKOCTH CTPOHTEJbHBIX KOHCTPYKIHH, BONPOCH! MO-
JKapHoii 6e30macHOCTH NMPH BHYTPEeHHEH W reHepaJsbHOH NJIAaHHPOBKe 3/a-
HHH ‘M 00BEKTOB HAPOAHOrO XO3AHCTBA, CNelHaJbHBE NPOTHBONOXKADHbE
fiperpajsl, NpensiTCTBYIOLIAE pPACHPOCTPAHEHHIO TOKAPA,  TeXHHUECKHE
pelieHHs mo obecneyeHHio 6e30MacHON 3BaKyalMH JIOJeH NpH MoxKape,
HH2KeHepHBIe yCTPOHCTBA MO MPOTHBOABIMHON H MPOTHBOB3PLIBHOM 3aIIUTe
3/1aHuil, 0CO6EHHOCTH MPOTHBONOKAPHOH 3aIUTHl COBPEMEHHBIX MKHBOTHO-
BOJIYECKHX KOMIIJIEKCOB, a TaKyKe MeTOJbl HaJ30pa 3a NPOTHBOMNOXKAPHOM
3alIUTON 3faHMH B CTAJHH NPOEKTHPOBAHHS H CTPOHTENLCTBA.

YueGHHK MpeJHasHaueH JJisl CAyLIaTesell BLHICIIMX yUeGHBIX 3aBeeHHI
MBJI CCCP u MokeT GHTb 10JI€3eH HOPMATHBHO-TEXHHUECKHM PaGOTHH-
KaM MOXKAapHO# OXpaHbl, MPOEKTHPOBUIHKAM, CTPOHTEJSIM, a TaKxkKe CTy-
JIeHTaM By30B CTPOHTEJLHOTO MpOQHII.

© Boicllas HHXeHepHAs MOXapHO-TeXHHYecKass mkojga MBIl CCCP, 1985 r.




NMPEOUCJIOBUE

[ToxxapHas npodHIaKTHKa B CTPOUTEIbCTBE 3aHHMAETCsl H3YyueHHEeM
KOHCTPYKTHBHO-IIJIAHUPOBOYHBIX peLIeHHH, cnocoOCTBYOUUX obecrneye-
HHIO IIPOTHBOMNOXKAPHOH 3aLIUTHl 31aHHH U COPYXKEHHH, U MeTOA0B OCy-
I1eCTBJEHHsI HaA30PHBIX (QYHKIHI.

Texuuueckue pelieHusi, pazpabarbiBaeMble N0XKapHOI NPodUIAKTH-
KOH B CTPOHTEJIbCTBE, HANpaBJEHbl Ha: TNPeAyNpexAeHHe I[0KAPOB;
obecrneyeHue yCJOBUH [Jig 3BaKyalHH JOJeH, XKHBOTHBIX H HMYLeCTBA
U3 3/laHHH Ha cJaydai moxkapa; co3jlaHue yCJOBHH Js YyCIeUIHOH JoKa-
JIM3allMA M JUKBHJALHH TOXKapOB.

KoHCTpYKTHBHO-NIAaHHPOBOYHBIE pellleHHs B 06J1aCTH NMPOTHBOINO-
JKapHOM 3allUTHl 3JaHHH H COOPYZKEeHHUH HOPMHUPYIOTCSI CTPOHTEIbHBIMH
HOpMaMM M NMpaBHJaMH, pas3JUYHBIMH YKa3aHHAMH M HHCTPYKIHIMH.
ITpu stom raaBel CHulloB copep:kaT NpHHUHNHAIbHbIE MOJIOMEHHS U
TpeboBaHHs, a BCIOMOraTeJbHble MaTepHabl BKJIIOUAIOTCS B HHCTPYK-
IIHH U PYKOBOJCTBA, pa3pabarbiBaeMble HayYHO-HCCJIEI0BATEIbCKHMHU
H NPOEKTHBIMH OpraHusauuamu. Haauune B Haue#d cTpaHe CHCTeMB
00611e06s13aTeNIbHBIX HOPMATHBHBEIX JIOKYMEHTOB, CTpPOroe cob/iojieHye
COZiepKallUXCsl B HUX TpeOOBaHMH SIBJISAIOTCS OCHOBOH BHEApEHHd pa-
LHOHAJIbHBIX NPOEKTHBIX pelleHHH, COBPEeMEHHBIX METOJO0B CTPOHTE/b-
HOTO IPOHM3BOJCTBA, BaXKHEHIINM CPEJCTBOM MOBBILIEHHs 3((MEeKTHBHO-
CTH CTPOHTENbCTBA W MO3BOJISIOT pasdpabaTeiBaTh H BHEJIPATb CHCTEMY
NPOTHBOIOXKAPHON 3alUTH 3JaHHH M COOPYXEHHH Ha CTaJusIX NpPOeK-
THPOBAHHS, CTPOUTENBCTBA H PEKOHCTPYKIHH 0O'LEKTOB.

CrpoHTenbHble HODMBI U NpaBHJA CcojAepKaT TpeboBaHHA K OTHe-
CTOHKOCTH CTPOMTEJbHBIX KOHCTPYKIHH H INPOTHBONOXKAPHLIM Iperpa-
JlaM, BHyTpPeHHeH M reHepaJbHOl NJaHUPOBKe 00BEKTOB, TpeOOBaHHSA K
NPOTHBOJBIMHONH W NPOTHBOB3DHIBHOH 3allluTe 3[aHUH, TeXHHUECKHEe pe-
HIeHHsI IO obecrneyeHuI0 9BAKyalluy JI0JeH, JKUBOTHBIX U UMYIeCTBA Ha
cayyai moxapa. Kaxnoe u3 ykasaHHBIX HalpaBJieHHH n3yuaercs yueb-
HO# pucuuniuHoi «IloxkapHas npoHIaKTHKA B CTPOUTEBCTBEY.

Boubiioe MecTo B cofepKaHHH Kypca 3aHMMaeT M3Y4YeHHe METO/O0B
OCYIIECTBJEHHSI HaN30PHbIX (DYHKLUHH IPH NPOEKTHPOBAHHH U CTPOHU-
TeabcTBe 3naHui. KauectBo n s dekTuBHOCTL paboThl OPraHoOB rocy-
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JapcTBeHHoro noxapHoro Hagzopa CCCP 3aBucAT 0T HaJUYHSI HAYYHO
pa3paboTaHHBIX METO/10B OCYILeCTBJEHHsI HaA30PHBIX (QYHKIHHA, U B mep-
BYIO ouepe/ib OT pa3paboTKu OOLIHX M YACTHBIX METOJHK MpPOBEIEHHS
obcJie[oBaHUI 0OBEKTOB HJIH IPOBEPKH MPOEKTHBIX MATEPHAJIOB B YaCTH
COOTBETCTBUS B HUX TEXHHUECKHX pelIeHHH TpeOOBaHHAM MOXKAapPHOH
6e3onacHocTd. M3yueHHe METOI0B OCYLIECTB/ACHHS HAA30PHBIX (QYHKIHH
M MX COBepIIeHCTBOBaHHe 6a3HpyIOTCsl HA 000CIIEHHH TIepe/I0BOTO Ollbl-
Ta COTPYAHHUKOB IOCHOXKHAaJA30pa. B 9Toil CBSI3W COBOKYIHOCTb M Kauye-
CTBO 3HAHHUH IO MOXKAaPHOH NMPOPHIAKTHKE B CTPOUTEILCTBE UMEIOT Ha-
POJHOXO03AHCTBEHHOEe 3HAUeHHe, HOO NMapTHs H MNPaBHUTEJIbCTBO CTABST
3ajauy yKpenuTb KBaJH(GHUIMPOBAHHBIMH KaJpaMH NOJApa3JeseHHs, 3a-
HHMAaIOL[Hecsl MIaHHPOBAHHEM IIPOEKTHO-H3BICKATEIbHBIX paboT H 3K-
CIIEPTH30U NPOEKTOB H CMET, MOBBICHTh () (PEKTUBHOCTb UX paboTHl (IO-
craHoBienne LIK KIICC u CoBera Munucrpos CCCP or 30 mapra
1981 r. Ne 312 «O Mepax nmo jgajbHeHIIeMY yJYUIIeHHUIO IPOEKTHO-CMeT-
HOTO JeJsa»).

[ToxkapHas npoduIaKTHKA B CTPOUTENIbCTBE 6a3UpyeTcs Ha 3aKOHO-
MEePHOCTAX IPOLLECCOB FOPEHHs U TeIJIonepenayH, 3aKOHAX CTPOUTEJb-
HOH MeXaHHKH H CTPOUTEJbHOTOo Aesa. [ToaTroMy u3ydeHHIO Kypca Mpes-
LIeCTBYeT H3yueHHe LeJoro psifa o6iieobpa3oBaTebHbIX H TEXHUUECKHX
gucuuninH. OHa Ha HayYHOH OCHOBe OOBsICHSIET H 0OOCHOBBIBAET KOH-
CTPYKTHBHBIE, OOBEMHO-IJIAHHPOBOUYHBIE H CII€lHAJbHbIE TEXHHUECKHE
pelIeHHust M0 IPOTHBONMOXKAPHOH 3allUTe 3JaHUIl PA3JIMYHOTO Ha3Hauye-
HHSI, IPHHATHIE B CTPOUTENbHBIX HOPMAX U IpaBH/IAX.

OcHOBBI yue6HOH NHCHHIJIHHEI 3a/10KeHbl B KHure M. $I. Poiitmana
«[ToxapHast NpoHUIAKTHKA B CTPOHTENBHOM Jene» emle B 1954 r. (usn.
MKX PCO®CP) u monyuusiu pajpHeidllee pa3BUTHE B ero KHHUrax, H3-
nasgpix MKX PC®CP B 1961 r., BUIITII MBI CCCP B 1975 r.,, a

Takxke B KHHTe «OCHOBHI MPOTUBOIIOZKAPDHOTO HOPMHPOBAHHA B CTPOH- ]

TeJbCTBE», BHINyIeHHOH B 1969 r. HM3marenbcTBOM JIHTEpaTypHl IO
crpoutesabcTBy. Ha ocHoBe 3THX TpynoB chopMHpoBasach yyebHas
aucuuninHa «IloxkapHasi npoHUIaKTHKA B CTPOUTENbCTBE», OCHOBOIO-
JIOXKHHKOM KOTOpO# Mo mpaBy cjaenyer cuutath M. §I. Politmana.

[Toxkapuasi mpoHUIaKTHKA B CTPOUTENbCTBE COOTBETCTBEHHO IIPOT-
peccy B 00/1aCTH CTPOUTEIbHOM MEeXaHHKH HEyKJIOHHO pa3BuBaercs. Pas-
BHTHE JHCLUHIIHHBI OGYCJOBJIHBAETCS TEHJIEHIUSIMH B CTPOHTEJbCTBE
COBPEMEHHBIX 3/IaHHH M COOPYXKEHHH MHOTOIUIAaHOBOTO Ha3HaueHHS,
BHe/[peHHEeM HOBBIX 3()(PEeKTHBHBIX KOHCTPYKUHH H IJaHHPOBOYHHIX pe-
IIEHU#, CO3laHHeM arpoNpOMBILIIEHHOrO KOMIJIEKCa CTPaHbl, CTPO-
HTEJbCTBOM HOBBIX H PEKOHCTPYKIHEH CyIIeCTBYIOUIHX NpeInpHATHH.
Cosansl HeOGXOIUMbIE YCJIOBHS JJIs1 Pa3BUTHSI TBOPUECTBA H BIOXHO-
BEHHOIl /IeSITeIbHOCTH KaK B 06J1aCTH NMPOEKTHPOBAHHS H CTPOUTENb-
CTBA, TaK H B 06JIaCTH NPOTHBOMOMKAPHOH 3aIUTH 06BEKTOB HAaPOIHO-
ro xo3sifictBa. 3aziauya MPOEKTHPOBUINKOB, CTPOUTE/NEH, HHKEHEPHO-TeX-
HHYECKOT0 COCTaBa. MPEANPHSTHI, paGOTHHKOB NMOKapHOH OXpaHBI CBO-
IUTCS K TOMY, 4TOOBI MPH MUHHMAJbHBIX 3aTpaTax o6eclneydTbh MaKCH-
MaJIbHYIO NOXKapHYi0 6e30NmacHOCTh HAPOJHOXO3SHCTBEHHBIX 0OHEKTOB.
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[Ipu HanmucaHuM ydyeOHHKA HCIOJb30BAHBl Pe3yJbTaThl HayuyHO-HC-
caepoBatenbckux pabor BUIITII MBI CCCP, BHHUHMIIO MB]]
CCCP, MHUCH um. B. B. KyiibpiuieBa, HayuyHO-HCCJIeLOBATeIbCKUX H
npoekTHbIX HHCTHTYTOB Iocctposi CCCP, uccaenoBanusi 3apy6exkHbIX
CIeNHaJUCTOB N0KAPHOH OXpaHbl, a TaKxkKe NepeJoBOi ONBIT Mojpas/ie-
nenuii moxapHoi oxpansl CCCP nmo HOpMaTHBHO-TeXHHUeCKo# pabore.
C y4eToM NOC/IEJHHX JOCTHXKEHHH HAyKH H TEXHHKH B yueOHHKE H3JI0-
JKEeHBl BOTIPOCHI OTHECTOHKOCTH CTPOHTENbHBIX KOHCTPYKIHH; 060CHOBA-
HHsI BEJHYHUHBI NPOTHBONOXKAPHBIX Pa3phBIBOB; pacueTa pa3MepoB 3Ba-
KYallHOHHBIX NyTeHd M BHIXOZOB, IVIOIIAJH H Beca JerkocOpachiBaeMbIX
IIPU B3pbIBE KOHCTPYKIHH; NPOTHBOABIMHON 3alUThl 3laHHH; S3BaKyallHH
JIIOIeHd M3 3JaHHH H COOpPYXKEHHH Ha cjayuyay noxapa, IPOTHBOIOXKAp-
HO# 3alIUTHl )KHBOTHOBOAYECKHX KOMILJIEKCOB, HA/J30pa 3a NPOTHBOINO-
JKAPHOH 3alIUTOH 06EKTOB HAPOJAHOTO XO35IUCTBA.

InaBw Hanucaau: 1, 2, 6, 7, 12, 17—19, 22, 23 — b. B. I'pyieBckui;
3,8—11, 13—16 — W. H. KpuBouiees; 4, 5 — A. U. SIkosaes; 20, 21 —
E. T. Wlypun; 24—26—H. I'. Kaumyuus.



Paszpgen 1

OrHECTOMKOCTb 3JAHUH U COOPY)XEHUH

MarepuanbHblit  yuiep6, HAHOCHMBIH MOXKapaMH, B 3HAYHTENbHOH
Mepe SIBJISIeTCS CJIeJACTBHEM pa3pyLIeHHs] CTPOHTENbHBIX KOHCTPYKLHH
u 3auuii B nesoM. CTpouTe/ibHble KOHCTPYKIHH, paCCUHTaHHBIE 10 BCeM
npaBHlaM CTPOHMTEJIbHOH MeXaHHKH Ha 3KCIVIyaTalMI0 B TeYeHHe Je-
CATKOB JIEeT, B YCJIOBHSIX MOKapa MOTYT pPa3pyLUIHTbCS 33 HECKOJbKO
4yacoB WM Aaxe MHHYT. [Ipn aToM yuiep6 Bo3pacraer ¢ yBeJHYEHHEM
NPOMOJIKHTENbHOCTH MOXKApa H JOCTHUTaeT MaKCHMaJbHBIX 3HAauYeHHH
npu O6GPYUIEHHH CTPOHTENbHBIX KOHCTPYKIHH. ITO MOJOXKEeHHe MOJ-
TBEPIK/IAeTCsl CTPYKTYPOH KaMHTaJbHBIX BJOXKeHHH. Bce kamuraibHble
BJIOXKEHHS CKJIa/bIBAIOTCA M3 3aTPaT Ha BHIMOJHEHHEe CTPOHTEJbHO-MOH-
Ta)XHBIX paboT; 3aTpaT HA AKTHBHYI0 4aCTb KANHTAJbHBIX BJIOXKEHHH
(cTouMOCTb TPOH3BOACTBEHHOTO 000pPYy/AOBaHHs, MALIHH, HHCTPYMEHTOB
U T. I.) ¥ OIpPOYHX 3aTpat (MPOEKTHO-U3bICKAaTeNbCKHe pabOTHl, COlepKa-
HHE JHpPEeKUHH H TeXHHYECKOro HajA30pa Ha CTPOSIIHXCA NPeANpUHATHAX,
NOArOTOBKA 3KCIJIyaTaLHOHHBIX KajApoB M T. J.), He NPeBBILAIUIHX
10% ot o61MX KAHTAJbHBIX BJIOXKEHHI.

Takum o6pasom, yuiep6 ot moxkapa Moxer coctaButb 90% ot cym-
Mbl KalHTaJbHbIX BJIOMKEHHH, TaK KaK NpH OOPYLIEHHH KOHCTPYKIIHH
rubHeT H TexHoslorHueckoe obopyaoBanue. C oGpylIeHHeM KOHCTPYKIHH
npollece YHHUTOXKEHHS] MaTepHaJbHbIX 1IleHHOCTel 3aBeplLiaercs, a Ty-
lIeHlie MoXKapa B 9TOM Cjydae yxe He AaeT Heob6xoaumoro sddexra
HJIH CTAHOBHTCSA 6ecrnoJsie3HBbIM.

Crpykrypa KanuraabHbeiX BioxeHHH B CCCP HenpepblBHO H3MeHS-
eTcsl B HanpaBJ/IeHHH CHHXKEeHHsl yAeJbHOro Beca 3aTpaT Ha CTPOHTEJb-
HO-MOHTaxKHble paboOTHl H yBeJHUYeHHe yAeJbHOr0 Beca 3aTpaT Ha ak-
THBHYIO 4aCTh KalHTaJbHbIX BJioXKeHHiH. Tak, Bo BTOpPOH NATHIETKE
(1934—1938 rr.) 3aTpaThl Ha CTPOHTENbLHO-MOHTAXKHBIE PABOTHI MPOH3-
BOJCTBEHHBIX 3/aHHi coctaBasiii 83% OT KanHuTaJbHBIX 3aTpaTr Ha
CTPOMUTEIBLCTBO, B ceabMoit (1961—1965 rr.) — 65%, Bocbmoi (1966—
1970 rr.) — 62%. B cooTBeTCTBHH C NJIAHOM TEXHHYECKOrO PasBHTHS
CTPOHTEJLCTBA B JECATOH MNSITHJIETKE AOJS CTPOHTEJIbHO-MOHTAKHBIX
pabor cHumxkeHa a0 58Y%.

[IporpamMmMa noBbilleHHs 3(PHEKTHBHOCTH M KayecTBa KaNHTaJbHOTO
crpontesiberBa Ha 1981—1985 rr.. u Ha nmepuox mo 1990 r. uanoxeHa
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B pemenuax XXVI cpesna KIICC. OHa npeaycmatpuBaer AajbHelllee
yayuylilleHHe CTPYKTypbl KalMTaJbHBIX BJIOJXKEHHH 3a cyeT yBeJHUeHHS
3aTpar Ha npuobpereHue O6ojiee KadyeCTBEHHOrO M BBICOKONPOH3BO/IH-
TEJIbHOTO TeXHOJIOTHYeCKOro o60py/0BaHHs, YelleBJeHHe CTPOHUTEJb-
HO-MOHTaXHBIX pPaboT, TEXHHUECKOrO INepeBOOPYKEeHHS M PEKOHCTPYK-
IIMH JeHCTBYIONIUX NPEATPUSATHH.

CHHJKEHHIO 3aTpaT Ha CTPOUTEIbHO-MOHTaXKHbIe paboThl CHOCOGCT-
ByeT NnpHMeHeHHe COBpPeMeHHBIX 00/IeryeHHbIX CTPOUTENbHBIX KOHCTPYK-
I}{i TOBBILIEHHOH 3aBOACKOH MOTOBHOCTH, BHIIIOJIHEHHBIX H3 3(heKTus-
HBIX MatepHasoB. K coxkajieHHIO, I[eJIbIH psAJl TAKHX KOHCTPYKUHH He 00-
Jajaer AOCTATOYHBIM CONPOTUBJEHHEM BO3/eHCTBHIO BBICOKHX TeMIle-
paTyp B yCJOBHUSX NOXKapa, 4TO OTpaHHuMBaeT 06JacTh HX NMPHMEHEHH .
Orcio/1a BO3HHKaeT HeoOX0AUMOCTh IIPOBeJeHH s Hay4HO-HCCIe0BaTe/b-
CKHMX H KOHCTPYKTOPCKHX paboT B 00/1aCTH OrHe3alHThl CTPOUTE/IbHBIX
KOHCTPYKIHH.

Fnasa 1

OTHECTOHMKOCTb CTPOUTEJIbHBIX KOHCTPYKLHUH

1.1. NpuaHaku, XxapakTepu3ylOllHe OrHECTOHKOCTb CTPOHTEJbHBIX
KOHCTPYKUMH ¥ 31aHUN

CorsacHo. craupapry C3B 383-76 «IIporuBomoxkapHble HOPMBI
CTPOMTEJILHOIO NPOeKTHPOBaHHUs. TepMHUHBI U OnpejesieHHs», MoJ| OTHe-
CTOHKOCTbIO CTPOMTE/JbHBIX 3JE€MEHTOB H KOHCTPYKIHH INOHHMaercs HX
CHOCOOGHOCTD B YCJIOBHSIX MOXKAapa COXPaHSATh HECYIYI0 HJIH OTpaxaaio-
My QYHKIHH, a TaKxKe CONPOTHUBJSATHCS PACNPOCTPAHEHHIO OTHS.

IToreps Hecylie#i cOCOGHOCTH O3HayaeT OOpylIeHHe KOHCTPYKIHH
uau feopManuIo, NIPH HACTYNJEHHH KOTOPO# HCKJIOUYAeTcsl BO3MOK-
HOCTb ee JaJsbHefilllell IKCITyaTaluH.

ITotepsi orpaxpaaioulefi CHOCOOHOCTH OILEHMBAETCS MO NPOrpeBy
MPOTHBOIIOJOXKHOM OT OTHEBOro BO3/1€HCTBHS NOBEPXHOCTH KOHCTPYKIHUI
JI0 TaK Ha3blBaeMbIX KPUTHUECKHX TeMIepaTyp, NpeBhillIeHHe KOTOPBIX
MOJKET BbI3BaTh pAaclpOCTpaHeHHe MoxKapa B CMexKHoe NoMelleHHe, HITH
06pa30BaHUI0O B KOHCTPYKLHSIX CKBO3HBIX TPELHH, yepe3 KOTOphle Mmpo-
HHKAlOT MPOAYKTHl ropeHust uiau ninams. [IporpeB Heo6orpeBaemo# To-
BEPXHOCTH KOHCTPYKIIMH 10 KPUTHUECKHX TeMIlepaTyp BBI3BIBaeT NOTe-
PIO TEMJIOH30THPYIONIEll CIIOCOGHOCTH, a TMOSIBJIeHHe TPelHH H CKBO3HBIX
OTBEPCTHII — TMOTEPI0 IVIOTHOCTH KOHCTPYKUHH. 3a TNPH3HAK NMOTepH
TENJOH30JHPYIOIeH CMOCOGHOCTH CTPOHTENbHOH KOHCTPYKUHH NPHHH-
Maercsl MOBHILIEHHEe TeMIepaTypbl Ha HeoOOrpeBaeMoil MOBEPXHOCTH B
cpeaneM Gojiee uem Ha 160°C mam B s1060# TOuKe 3TOH MOBEPXHOCTH
Gosee ueM Ha 190°C no cpaBHeHHIO ¢ MePBOHAuYaJbLHOH TeMmepaTypoi,
uian 6osee 220°C He3aBHCHMO OT NMePBOHAYAJNbHOH TeMMepaTyphl KOH-
CTPYKILHH.
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Tensousosnupymoiiasi CocO6HOCTh KOHCTPYKUMH H IOTepsl IJIOTHO-
CTH YYHUTBIBAIOTCS TOJBKO IIPU OLleHKe OrHeCTOMKOCTH BHYTPEHHHX Or-
paxkJaouuX KOHCTPYKIMH, TaK KaK B 3TOM CJyyae MMeeTcsl IOTeHIH-
aJbHAsl ONMACHOCTb PacNpOCTPaHEHHs IoxKapa B CMexKHble MOMEIleHHs.

ITorepss orpaxpaiwleil cHOCOGHOCTH KOHCTPYKIHH MOMKET Takxke
HACTYIHUTb B pe3yJbTaTe pa3pylleHHs HABECKH HJIH Y3JI0B KpellJeHHus,
HalpuMep, y3JIOB KpelJieHHs NaHeJbHBIX cTeH. Kak npaBuio, paspylie-
HHe Y3JI0B KpelJieHHs Bieuer JubGo jAedopmauuio, Jaubo oOpylieHHe
KOHCTPYKLHH. DTOT NPU3HAK IPHHUMAETCss BO BHHMaHHE IIPH OLEHKEe
OrHECTOUKOCTH BCeX CTPOUTENbHBIX KOHCTPYKIHH HE3aBHCHMO OT HX
Ha3HauYeHH.

Kpurepuem oueHKH orpaxaarmolleil 1 Hecylleil ClIOCOOHOCTH KOHCT-
PYKUHH CJOYKUT IIpejes OTHECTOMKOCTH — BpeMs (B yacax HJIH MHHY-
Tax) OT HayaJja noxapa Jub0 BpeMs TeIlJIOBOrO HCIILITAHHS 10 BO3HHK-
HOBEHHS OJIHOTO U3 IpeJe/bHbIX COCTOSIHU, XapaKTepU3yIoUHUX MOTepIo
Hecylell HJIH orpax/jalei cloco6HOCTH KOHCTPYKIIHH.

[lpemenbl OrHECTOMKOCTH CTPOMTEIbHBIX KOHCTPYKLHH yCTaHaBJIH-
BAIOT ONBITHBIM MJH PaCYETHBIM IIyTeM.

[Ipenenbl OrHEeCTOMKOCTH 3alPOEKTHPOBAHHBIX HJIH peasibHO Cylie-
CTBYIOIIMX KOHCTPYKLHII NPHUHSTO HA3bIBAaTh (aKTHUECKHMH, a ompeje-
JseMble yCJOBHSMH (€30MacCHOCTH WJIH HOPMaMH — TpeGyeMbIMH H
o6osHauath, coorBercTBenHo, I, u Il,,. ®akTHyeckue u Tpebyembie
npejesabl OTHECTOHKOCTH CTPOHMTEIbHBIX KOHCTPYKUHH HODMHPYIOTCS.
OHH yuHTBIBAIOTCSI IIPH NPOEKTHPOBAHHH 3JaHHi U coopy:KeHud. Tpe-
60BaHusT (6e30MaCHOCTH CUHTAIOTCSl BBINOJIHEHHBIMH IPH COOJIIOLEHHH
yCJIOBHA:

I,=>11,,. (1.1)

OrHecTOHKOCTb CTPOUTEJIBHBIX KOHCTPYKIHH XapaKTepH3yercsi Tak-
JKe COIPOTHBJIEHHEM DPaclpOCTpaHeHHI0 OrHsl. B peasibHBIX YCIOBHIX OT
9TOH XapaKTEepUCTHKH 3aBHCHT 0OCTAaHOBKA HA IO}Kape, OCOOGEHHO B Ha-
yaabHOH craauu. Haubosapmuii yuiep6 oT moxapoB, Kak IpaBHJIO, HAb-
JIOJlaeTcd B 3J@HHAX C KOHCTPYKUHAMH, HMEIOUIUMH HeJ10CTaTOYHOe COo-
IIPOTHBJIEHHE PacNpoCTpaHeHHuIo OorHs. CTeneHb CONPOTHBJIEHHS ONpe/ie-
JISIIOT B ONbITaX, CYIHOCTb KOTOPBIX 3aKJ/IOUaeTcsi B ONpPe/eJeHHH Npe-
Jlefla pacnpoCcTpaHeHUs OTHS — pa3Mepa IOBPEK/IeHHs] KOHCTPYKIUH
BCJI€JICTBHE €e TOPeHHs 3a IpejesaMH 30HBI HarpeBa (B KOHTPOJbHOH
30He). MeToaMKa NpOBeeHUsI ONBITOB H3J0xKeHa B § 1.3 yueOHuKA U B
npunoxenun 2 CHull 1I1-2-80 [18]. Pasnnuaror ¢dakTuueckuii mpemnesn
pacnpocTpaHeHus: orHs l, ¥ AonyckKaeMmbiil | ... KoHCTpyKIHs oTBeuaer
TpeboBaHHsAM 6€30MacCHOCTH IO NpeJesy pacnpoCTpaHeHHsI OTHS, eCJH

lwgluon- (12)

ITox orHecTOMKOCTbIO 3/1aHHS NMOHUMAETCS €ro CIOCOGHOCTH COMPO-
THBJISITBCSI PA3pyIIEHHIO B yCJI0BHAX moxkapa. [lo ornectoiKocTu Bce
3nanus u coopyxenus B CCCP noxpaspensiorcsi Ha NsTh CTeNeHeH.
Kaxjo#i crefieHH OrHeCTOHKOCTH COOTBETCTBYET HaGOp KOHCTPYKUHH ¢
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OIpe/leIeHHbBIMH YHCJIEHHBIMH 3HAYEHHSIMH Tpe/eJOB OTHECTOHKOCTH H
npejesnoB pacnpocTpaHeHus.orus. Knaccupukauus 3faHuii no CTeneHu
orHecToiikocTH npusBeneHa B tabua. 1 u 2 CHull 11-2-80 [18].
Pasnnuaior GpakTHYECKYyI0 CTEeNeHb OTHECTOHKOCTH H TpebyeMmyio.
dakTHyeckasi CTemeHb OTHECTOWKOCTH 3[JaHUH ONpejensieTcs Mo Hau-

XyAUIUM IOKasaTenadam OTHECTOHKOCTH OJHOTO H3 KOHCTPYKTHBHBIX 3J1€-
MEHTOB.

[Tox noHsTHEM «TpebyeMast CTelleHb OTHECTOHKOCTH» MOJApa3yMeBa-
eTcsi MHHUMAaJjbHas CTeNeHb CONPOTUBJIEHHS PAa3pPyIIEHHIO B yCJIOBHSIX
Nozkapa, KOTOpbiM A0J2KHO 06J1alaTh 3/laHue AJisi TOTO, 4YTOObI YA0BJIET-
BOPATb ONpe/ie/leHHbIM TpeGoBaHusaM Ge3onacHoctd. Pakruueckasi cre-
IIeHb OTrHECTOMKOCTH 3JaHHH He 3aBHCHT OT Ha3HAUeHHs] M MOXKapHOH
ONAaCHOCTH pa3MellaeMbiX B HHX TeXHOJOTHUECKHX IpoleccoB. B 3aBH-
CHMOCTH OT NTapaMeTpPOB, XapaKTePU3YIOIIUX OTHECTOHKOCTb CTPOUTEb-
HBIX KOHCTPYKUHH (IpefesoB OTHECTOMKOCTH M IpEAeJ]OB paclnpocTpa-
HeHHS OTHs), (haKTHUecKasi CTeleHb OHECTOMKOCTH 3/JlaHHH U COOpYy-
JKeHHH oNpefiessieTcsl 10 JaHHBIM MezxkoTpacseBoi riasl CHull 11-2-80
[18]. TpebGyemasi cremeHb OTHECTOMKOCTH 3[aHHH HOPMHPYETCS clie-
IHaJH3HPOBAHHBIMH HJIM OTPACJEBBIMH HOPMATHBHBIMH JOKYMEHTaMH
C yueToOM Ha3HAYeHHs 3JaHHH, TMOXKAPHOH ONACHOCTH pa3MellaeMbiX
B HUX TeXHOJIOTHYECKUX MPOILecCOB, BMECTHMOCTH, 3TaXHOCTH, IJIOLLA 1]
IIPOTHBOMOXKAPHOTO OTCeKa, HAaJHYUs aBTOMATHYECKHX CPEJCTB INOXKa-
poTryuieHus. ¥YcaoBUus 6e30MacHOCTH yAOBJETBOPSAIOTCS MPH COOTBETCT-
BUH (DaKTHUECKOH cTemeHH orHectoikocTH 3aanus Oy tpebyemoit O,,.

[lo 3TOMy Xe NPUHUHUNY KJACCH(PHUIHUPYIOTCS 3aHHsS U B 3apybex-
HBIX CTpaHax, pasHHLa JHLIb B 0003HAUEHHUSIX U YHUCJEHHBIX MOKa3aTe-
JsXx. B psge crpan npu HopMHpoBaHHM TpebyeMmoli cTemeHH (KJjacca)
OTHECTOMKOCTH 3/laHHH yYHTBIBAETCS SKBHBAJIEHTHAS TelJoBasi Harpys-
Ka Ha KOHCTPYKLUHH IpPH IMOKape.

1.2. dkcnepuMeHTaNbHOE oOnpefeneHHe (aKTHYECKUX TMpPeesoB
OTHECTOWKOCTH CTPOMTEJNbHBIX KOHCTPYKUMH

DKclepUMeHTaIbHOE olpejefeHHe (aKTHUeCKHX MpeJesioB OrHe-
CTOHKOCTH CTPOHTEJbHBIX KOHCTPYKIHH MpoBoAuTCs 1Mo cranaapty CIB
1000-78 «IIpoTHBOMOXKAapHBIE HOPMBI CTPOHTENBHOrO IPOEKTHPOBAHHS.
MeTos MCHBITAHHS CTPOMTENbHBIX KOHCTPYKIHH Ha OTHECTOHKOCTb» Ha
cnenuasbHeIX nedax (puc. 1.1).

[Teun mo/KHBI 06eCneyrBaTb BO3MOMKHOCTb HCHBITAHHS 006pPasioB
KOHCTPYKUHH MPU TPeOYyeMbIX YCJOBUSX HArPyKeHHs, OMHPAHHS, TeM-
nepatypsl H AaBienus. st QyTepoBKH reueil peKOMEHAyeTcs NMpHMe-
HATb MaTepuHaj C TeIMJOBOH aKTHBHOCTbIO, He  IpeBbIIAONIeH
600 (Brt-c%%)/(m2:-K):

V Apc, <600, (1.3)
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rae A, — Koa(guuueHT rensonpososnoctd, Br/(m-K) p — nuorHocTb

Mmartepuana, Kr/m% ¢, — yAeJbHas TeNJIOEMKOCTb MaTepHaJa,
kIx/(kr-K).
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WARIIANTRVIRY,
Prc. 1.1. Cxembl yCTaHOBOK Jl/Isl HCHBITAHHA CTPOHTENLHEX KOHCT-

pyKIJ,PlH Ha OrHECTOHKOCTh:

a — mnedb JJISi MCIOBITAHHS NEePeropojoK H cTeH; 6 — mneyb AAS HCNBITAHHA
NepeKkphITHii; B — mneyb AJAS HCHBITAHHA KOJIOHH; | — orueBast Kamepa;
2 — onbITHLI o6pasen; 3 — naardopma; 4 — Harpyska

Ora peKoMeHJalHs NPUHSTA C IeJbl0 YMEHbLIeHHS] DPacXoK/1eHHs
KOHBEKIHOHHBIX U paJHalHOHHBIX YCJOBHE ob6orpeBa o6pasios, AJs
obecrneyeHUst CONOCTABHMOCTH Pe3yJbTATOB HCHBITAHHH, IPOBOJHMBIX
B Da3JIMYHBIX cTpaHax. YciaoBuio (1.3) orBeyaioT orHeynopHble Mare-
PHaJHI C IVIOTHOCTHIO, He npeBbimatomeid 1000kr/me,

TemnepaTypHBIi pexHM, CO3laBaeMblii B OTHeBBLIX KaMmepax Ieyew,
XapaKTepH3yercsi 3aBUCHMOCThIO (pHC. 1.2):

ter = 345lg (8t+1)+t,, (1.4)
rae T — BpeMs ropeHus, MuH; t,=20 — HavasbHas Temneparypa, °C.

CraHpapTHas TeMIeparypHasi KpHBasi MOXKeT ObITb ONUCAHA 3MIH- '

puueckoi (opmyJoii:
tor = 5041018 - £, (1.5)

Temnepartypa B o6beMe OrHeBbIX KaMep KOHTPOJHPYETCs C MOMOUIbIO
TepMoIap He MeHee 4eM B IATH TOYKax Ha paccrossHun 100 MM oT mo-
BEPXHOCTH HCNBITHIBAeMbIX 06pas1oB; Ha Kaxabe 1,5 M? orpaxaaomei
NOBEPXHOCTH 0o6Opasna u Ha Kaxjable 0,56 M 6asKku HIH KOJTOHHBI JOJIXKHA
6BITh YCTAHOBJIEHA OJlHA TepMoIapa. ﬂ,nameTp TepMONapHO#H MPOBOJOKH
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Puc. 1.2. Cranpaprnas KpHBas «remre-
¢ paTypa—BpeMs»

moxker MeHsiTbes ot 0,75 MM 10 1,6 MM. 3a Temneparypy B [e4u B OII-
pe/lesIeHHBIl MOMEHT BpeMeHH T IPUHUMaeTrcs cpejiHee apudMerTnueckoe
3HaueHHe TeMIepaTyp, H3MepeHHBIX ¢ NOMOILbIO TepMonap B JaHHBIH
mMoMeHT. OTKJIOHEHHE CPeAHero 3HaueHusl TeMIepaTypsl OT CTaHAaPTHOH
He JO0JIKHO mpeBwinath *+15% B Teuenne nepsBuix 10 MHH HCIBITAHHS;
+10% mpu 10 mun <1<<30 mun; =5% nocsae 30 MHH HCHBITAHHS.

‘Temneparypa Ha He0GOrpeBaeMOi MOBEPXHOCTH OrpazxKIAIONHX KOH-
CTPYKLHH H3MepsieTcsi He MeHee ueM B NATH TOYKaX, 0JHa H3 KOTOPbLIX
pacrosaraerTcsi B TeOMeTpPHUYECKOM ILEeHTpe HeobOrpeBaeMOH MOBepXHO-
CTH, @ OCTaJIbHble B CepelHHe MPSIMBIX, COEJHHSIOUNX LEHTP H YIJIHL.
Ecnu npu HcnBITaHHH OXKHAAETCS NOSBJIEHHe MaKCHMaJbHOH TeMIepa-
TYphbl B APYrHX TOYKax Heo6OrpeBaeMoii MOBEPXHOCTH, TO B HHUX TaKikKe
Heo6X0MMO yCTAaHOBHTb TepMomnapshl. /s n3aMepeHns TeMnepaTypbl Ha
Heo6orpeBaeMOil NMOBEPXHOCTH JAMAMETp TEPMONApHOH NPOBOJOKH He
noJKeH npesbimath 0,75 MM.
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OG6pasupl A/ HCNBITAHHS JOJIKHBL ObITh [IPOEKTHBIX PAa3MepOB, NpH
HEBO3MOXKHOCTH HCIBITaHHS 00pa310B NPOEKTHHIX Pa3MePOB HX YMeHb-
LIeHHe JOIyCKaeTCsl JO BeJTHYHH, YKa3aHHBIX B Ta6J. 1.1.

Ta6anuua 1.1
Pasmepsrl, M
HanMenoBaHHe KOHCTPYKIHH
IIHPHHA JJIHHA BEICOTA
CTeHBl H Ieperopoaku SEi(alEai) — 3 (2)
ITOKpHITHA H MEPeKpPBITHS, ONHpaIOLIHecs
¢ JBYX CTOPOH 2 (142} 4 —
IToKpHITHS H MEPeKpPBITHS, OMHUpaIOILIHecs
C YeThipeX CTOPOH 3:.(1,°2) 4 —
KoJiouHBI, cT0/6bI — == 3

ITpumeuanue PasMepn, ykasaHHble B CKOOKax, NONYCTHMBI, €CJH HMelolleecs
B CTpaHe 0GOpYAOBaHHE He MO3BOJISIET NPOBOJAHTH HCIBITAHHS 006-
pasiuoB GOJBIIHX Pa3MepOB.

O6pasubl HeCyIHX KOHCTPYKUHII HCHOBITHIBAIOTCS MO HOPMAaTHB-
HOH Harpyskod. Pacnpejenenue Harpyskd M OomupaHue o6pasuoB NpH
NPOBE/IeHUH UCIBITAHHH JOJIKHBI COOTBETCTBOBAThH PACUETHBIM CXeMaM,
NPUHATHIM B npoekTe. [Ipy HEBO3MOXKHOCTH COOGJIOJEHHSI 3TOTO YCJIO-
BUSI B DPACUETHBIX CEUYEHHSIX 00paslOB AOJIKHBI OBITH CO3JaHbl HAMps-
JKEHHS, COOTBETCTBYIOIHE IPHHATHIM B IPOEKTaX KOHCTPyKuuu. Harpys-
Ka ycTaHaBJuBaeTcs He MeHee ueM 3a 30 MHH [0 Hayaja UCHBITAHHS
1 TOJJIePKHUBACTCH B TEUEHHE BCEro BPEMEHH HMCIbITAHUS NMOCTOSIHHOW.

CxeMbl 060orpeBa KOHCTPYKUHU# LOJXKHbBl COOTBETCTBOBATH PeasbHBIM.
O6pasibl MepeKpbITHi H MOKPBITHI HCIBITBIBAIOTCS HA BO3JEHCTBHE
TelJsia CHU3y, Hecyline GadKH U GepMbl — C TPEX CTOPOH, KOJIOHHBI H
cT016BI — €O Bcex cTopoH. O6pasipl HapyKHBIX CTEH AOJIKHbl HCIIbI-
THIBATHCS HA BO3JefiCTBHE Telsia TOJbKO C BHyTpeHHe#l cTopoHbl. OG-
pasubl OAHOCJOHHBIX H MHOTOCJOHHBIX CHMMETPHYHBIX MO CEeYeHHIO
BHYTPEHHHX CTeH W II€Peropo/oK MOABEpPraioT TeMIepaTypHOMY BO3/ei-
CTBHIO C OJHOH CTOPOHBI, @ MHOTOCJIOHHBIX HECHMMETPHUHBIX — C KaxK-
JIOH CTOPOHBI OTAEJNbHO, KpOME cJjyuyas, Koraa HebaronpHsTHas CTO-
poHa MoxeT ObITb 3apaHee yCTaHOBJIEHA.

HcnbiTaHisi Ha OTHECTOMKOCTb HOJIXKHBI IIPOBOAUTLCSA IIPH TeMIepa-
Type Bo3ayxa B npenenax t,=20%10°C u npu CKOPOCTH JBHKEHHS
Bo3yxa He Gosee 0,5 M/c, eciiu yc/OBHS NPUMEHEHHS] KOHCTPYKUHH He
TpebyIOT APYrHX YCJAOBHl HCNbITaHHA. TeMmmepatypa 10 TENJIOBOroO BO3-
JIeFiCTBHS B TIeYH H B TIOMELIEHHH JJIsl HCIBITAHHS, a TaKXKe Ha HCIbITHI-
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BaeMoM oOpa3siie A0JKHaA ObITh CTaOHJIM3HpPOBAHa 3a 2 4 JI0 Hayajia Hc-
nbiTaHuii. Bo BpeMsi HCHbITaHMii HA OrHECTOHKOCTb OrpaxJaioulHX H
pas/ensiouX KOHCTPYKIHI B mMeun HeoOXOAMMO MOJAJAepKHBATh H30bi-
TouHoe naBiseHue 102 [1a.

3a KpHTepHH OLEHKH Mpe/esioB OTHeCTOHKOCTH KOHCTPYKLHH MPH-
HSATHl TpeJesibHbIe COCTOsIHHS, H3joxKeHHble B § 1.1 yye6HuKa. BoiGop
[pH3HAKa OLEHKH Ipejesia OrHECTOHKOCTH 3aBHCHT OT BHJA KOHCTPYK-
nuii ¥ ux HasHaueHus. Ilpu oleHKe npenesa OrHeCTOHKOCTH
HEeCyIIHX KOHCTPYKUHi 1o JAedopMauusM CTaHAAPT PeKOMEHJAyeT 3a
npejesbHOe COCTOSTHHE /115l H3rHbaeMbIX 31eMeHTOB NPHHHMATh NPOruo,
cocrasasomui or 1/15 101/30 nauHbl 37€eMeHTa, a AJsi BEPTHKAJbHbBIX
koHcTpyKuuit 0,01 UX BBICOTHI. '

Ipeaen OrHECTOMKOCTH KOHCTPYKLHH ONpE/e/sieTcsi KaK cpejHee
apugMeTHUeCKoe pe3ybTaTOB HCIBITAHHH He MeHee 4eM JIByX 00pasiioB.
[Ipu 3TOM MOKa3aTenu HaHbOJee BHICOKOTO H HanboJjee HU3KOrO Ipejie-
JIOB OTHECTOMKOCTH HCIBITAHHBIX 00Pa3L0B He MOJIKHBI OTIHYATbhCA 60-
jgee yeMm Ha 20% ot mokasaressi ¢ 60JbIIMM 3HaueHueM. Ecan ucnbita-
HHe TPOBEeIeHO Ha OJHOM ob6pasie, TO AJs yCTaHOBJIEHHs Ipejena or-
HECTOHKOCTH JIaHHOTO THIA KOHCTPYKUHMH pe3yJbTaT HCIBITAHHs HeoG-
X0AUMO YMHOXHTb Ha 0,8.

CraHpapT AOMyCKaeT ONpeJessiTb Npejesbl OrHeCTOHMKOCTH KOHCT-
PYKLKI pacyeTHHIM METOAOM. B 3THX cayuasix HCIOBITaHHS MOXKHO He
MNPOBOAHTh. PacueTHbIH MeTOJ He paclpoCTpaHsieTcss Ha KOHCTPYKILHH,
OTHECTOHKOCTb KOTOPBIX MOXKET XapaKTepH30BaThCs NOTepel MJIOTHOCTH.

1.3. UcnbiTaHHe CTPOUTEJLHBIX KOHCTPYKUMH HAa pacnpocTpaHeHHe OrHs

HcnbTanne CTPOUTENbHBIX KOHCTPYKIHH HA pacnpocTpaHeHHe OTHS
3aKJI0UaeTCsl B OMNpeJeJeHHH pa3Mepa TMOBpeXJIeHHSI KOHCTPYKIHHK
BCJIEICTBHE €€ TOPEHHsI 32 NpejieJlaMi 30HBl HarpeBa — B KOHTPOJIbHOR
30He NpH JOKAaJbHOM BO3JEHCTBHH OTHSI HAa YacTb KOHCTPYKIHMH B CIle-
IHAJIbHBIX Ne€Yax M MPOBOJAHUTCS IO METOAMKE, H3JI0KEHHOH B MpU/IOXKe-
uuu 2 CHull 11-2-80 [18]. TemnepaTypHblil peKUM B OTHEBBIX Kamepax
neued MOJAEepPKHBAETCS B COOTBETCTBHH ¢ TPeOOBAHHSMH CTaHAapTa
C3B 1000-78 «ITpoTuBomoKapHbBIe HOPMbI CTPOHTEJNBHOTO TPOEKTHPO-
BaHHs. lcmbiTaHHE CTPOUTENbHBIX KOHCTPYKIHH Ha OrHECTOHKOCTbY.

O6pasubl CTPOHTENbHBIX KOHCTPYKIHH AJS MCHBITAHHH JIOJIZKHBI
OBITH BBIIOJHEHBI B. COOTBETCTBHH ¢ pabOYMMH uepTexkaMH U TeXHHYe-
CKHMH YCJOBHSIMH Ha HX H3TOTOBJIeHHe. Pa3Mepnl HCNBITHIBaeMBIX 00-
pPaslOB OrpaxkJaloUHX KOHCTPYKIHH JOJIKHBI ObITH He MeHee 2X2 M,
a CTEep:KHEBBIX 3JIEMEHTOB — C JJIMHOMH, obecneunBalomel ux KperJe-
HHSI B COOTBETCTBHH CO CXeMaMH, IpHBeieHHBIMH Ha puc. 1.3. O6pasusl,
uMelomue pe6pa M BHICTYIBI, CJeAyeT pacroJarath Tak, 4ToObl OHH He
NPENsiTCTBOBAJH PACIpPOCTPAHEHHIO OTHSI B KOHTPOJbHOH 30He. CTHIKH
IJTAT ¥ NaHeJed OrpaxKJaloliX KOHCTPYKIHH JOJIKHBI HaXOAMUTHCA B
30HE HarpeBa C MPOJOJKEHHEM HX B KOHTPOJIbHYIO 30HY.
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O6pasupl orpaxaalolHX KOHCTPYKUHH MOJABEPraloTcs 0ZHOCTOPOH-
HeMY BO3JEeHCTBHIO OTHS:

Hapy2KHble CTE€Hbl — CO CTOPOHBI IIOMEIIEHHS,

BHYTPEHHHE CTeHbl H MEePEropoJKH C HeCHMMETPHUHBLIM CeyeHHeM —
OT/IeJIbHO ¢ KaX/J0H CTOPOHBl (IOMyCKaercs OJHOCTOPOHHEE OTrHeBoe
BO3/I€HCTBHE CO CTOPOHBI ¢ GOJMBIIUM PACHPOCTPAHEHHEM OTHS) ;

IJIUTHI TIOKPBITHH, MepeKPBITHH U IMOJABECHBIX IIOTOJNKOB, JECTHHIHbIE
IJI0IAAKH M Maplid — CHHU3Y; 06pasIbl CTyNeHel 1/ HCIIBITAHHE JOJIXK-
Hbl OBITh COOpaHBl B Mapliy.

CTep)KHeBbIe 3JIEMEHTHI KOHCTpYKLlHﬁ JOJI2KHBI IMOJABEpPraTtbCsa BO3-

JeHCTBHIO OTHSI C TPEX HJIH YEeThIpeX CTOPOH B 3aBUCHMOCTH OT yCJIOBHI
9KCIJIyaTalUH. .

B KOHTpPO/ILHO! 30He M 30He HarpeBa o06pasna yCTaHaB/JIHBAWOTCS
TepMonaphl. PasMep KOHTPOJILHOH 30HBI A0JKEH OBITb He MeHee | M.
YcranoBka 06pa3loB Ha OTHEBBIX [eyax M pa3MelleHHe TepMomap ocy-
IIECTBJISIOTCS B COOTBETCTBHH CO CXeMaMH, IIPHBEJEHHBIMH Ha pHc. 1.3.
3a30p Mexay HarpeBaeMOH NOBEPXHOCTbIO 06pasla W CTEHKOH Neun
JoJiKeH ObITh 50,5 cM.

2200

V2272722

7
7
7

Ts

Puc. 1.3. CxeMbl 3KCNEPHMEHTANbHBIX YCTAHOBOK IO HCIBITAHHIO CTPOMTENb-
HBIX’' KOHCTPYKIHII Ha pacnpocTpaHEHHe OrHs:

a — BePTHKAJbHBIX OrpaxIaloUHX KOHCTPYKNHN; G — rOPH3OHTAJBHBIX Orpaxaalo- -
L(UX KOHCTPYKUHH; B — BEPTHKAJbHBIX CTEDXKHEBBIX KOHCTPYKUHH; I — TOPH3OHTaJb-
HBIX CTepXKHeBbIX KOHCTpYyKUu#; 1 — orueBas meub; 2 — oGpasern; 3 — mnpoem

OTHEBOH Me4H; 4 — YNJIOTHEHHe H3 MHHepaJbHOil BaThl; 5 — TepMonapsl; 6 — rpaHuna
KOHTPOJIbHOH 30HBI

VcnbiTanusi JOMKHBI NPOBOAUTHCS NMPH HavyasJbHOH TeMIepaType
20+ 10°C u mpu CKOPOCTH JABHMIKEHHsI Bo3ayxa He Gosee 0,5 m/c, ecnu
YCJIOBHS SKCITyaTallWd KOHCTPYKUHE He TpeOyIoT APYTHX YCJOBHH HC-
neiranni. Temnepatypa Bo3iyxa B IOMELIEHUH, IIeYH H HCIBITHIBAEMOr0
ob6pasiua foJKHa ObITh CTaGHIM3HPOBaHA 32 2 4 [0 HauaJja HCOBITAHUH.
BuoaxkHocTh MaTepuasioB o6pasla JOJKHA OBITh JHHAMHYECKH YpaBHO-
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BELEHHOM C BJIAaXKHOCTbIO OKpYIKalolleil cpeabl INPH OTHOCHTEIBHOH
BaaxHoct 60+ 15% u remuneparype 20+ 10°C.

HcenbiTanusi mpoBOASATCS MPH  AJUTEJBHOCTH OTHEBOTO BO3/EHCTBUSA
15 Mmun =5 c. [1o ncTeueHHH YKa3aHHOTO BPEMEHH IJIaMsi B IT€YH BBIKJIIO-
yaercsi, U He 6oJiee yeM yepe3 3 MUH oOpasel J0/KeH ObITb CHAT C NeYH
HJTH B 3a30p MKy 00pa3loM U OTHEBOH KaMepoi M0k eH O6bITh BBeleH
TeIIoH30AHpyoLHi 3Kkpan. O6cie10BaHIe COCTOSIHUS 00pasiia U uaMe-
peHHe ero MOBpeKJeHHH B KOHTPOJbHOH 30HE MPOBOAUTCS IOCJE ero
OCTBIBAHHS.

3a npejes pacHpocTpaHeHHsI OTHs NPHHHUMAeTcs: pa3Mep I[OBpex-
JIeHHO# 30HBl 00pa3ia B MJIOCKOCTH KOHCTPYKIHH OT IPAHHUILLI 30HBI Ha-
rpeBa neprneHAUKYJASPHO K Hell 10 HauboJee yaaleHHOH TOUKH MOBPeX-
IeHHs1 (1751 BEPTHKAJIbHBIX KOHCTPYKUHI — BBepX, MAJIsI TOPH3OHTAJb-
HBIX — B KaxXJAyl0 CTOpPOHY). Pe3dysbTaThl H3MepeHHS OKPYTJAAITCS 10
1 cM B 66ab1IyIO cTOpOHY. [ToBpexaennemM cuutaetcs OGyrJiHBaHue HIH
BBIFOpaHHE MaTepHasoB, OGHapyXKHBaeMble BH3YaJsbHO.

IIpemen pacmpocTpaHeHHsi OTHSI ONpefeNsieTcss Kak cpejgHee apH®-
METHYECKOe pPe3yJIbTaTOB HCIBITAHHH ABYX 006pasuoB. Pasbpoc pesyib-
TATOB MCNBITAHUH MO ABYM o6pa3iam He a0JKeH npesbimath 15%. Ipu
HCIIBITAHHH OJHOTO 06pasia pe3yJbTaT A0JKeH ObITh YMHOXEH Ha KO-
apunuent 1,2.

B 3akioueHHe HEOOXOAHUMO OTMETHTb, UTO H3JIOMKEHHBIH METOJ HC-
NBITAHHS CTPOUTENBHBIX KOHCTPYKIIHH HAa pacnpocTpaHeHHe OrHs He 103-
BOJISIET B IOJIHO# Mepe OLleHHTh 06beKTHBHYI0 0O6CTaHOBKY Ha MoKape,
TaK KaK He COOTBETCTBYET peasIbHbIM YCJIOBHSM.

Fnasa 2

HOPMHUPOBAHUE OTHECTOWKOCTH )XEJIE3OBETOHHbBIX
AU KAMEHHBIX KOHCTPYKLLUH

2.1. TenneHuuu B 006J1ACTH CTPOMUTEJLCTBA C NMPHUMEHEHHEM XKeJje3ole-
TOHHBIX M KaMEeHHBIX KOHCTPYKLUHH

JKenezob6eToHHbIE KOHCTPYKIIHH, H 0COO€HHO cOOpHBIE Kene300eToH-
Hble KOHCTPYKIIMH, HALIJIM IIHPOKOE TIpHMEHEeHHEe B CTPOHTeNbCTBe. B
pesyabraTe ycnemHoro BemonHenus: nocranosnenus [IK KIICC u Co-
Beta MunuctpoB CCCP ot 19 aBrycra 1954 r. «O pa3BHTHH NPOH3BOI-
cTBa cOOPHBIX Kene300€TOHHBIX KOHCTPYKUMH M Jaeraneil 1Js CTPOH-
TEJIbCTBA» 3a KOPOTKOe BpeMsi Obla CO3/aHa MOLLHAST MPOMBIIIIEH-
HOCTb IO MPOHU3BOACTBY COOPHOro Kese306eToHa.

Brinyck c60pHBIX Kene306eTOHHBIX KOHCTPYKIHH Bo3poc ¢ 1,2 MuH.
m? B 1950 r. no 120 (muatoc 120 moHoMHTHBEIX ) MaH. M% B 1980 r.

YaeabHwlii Bec MOJHOCGOPHOTO CTPOHTENBLCTBA C MPHMEHEHHEM 3Ke-

J1€306eTOHHBIX KOHCTPYKuHi B 1980 r. JOCTHT NPH CTPOUTENLCTBE KH-

abix apanuit 60%, npomeiiieHHbBIX 06beKTOB 40%, cenbCKHX 06BEKTOB
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469% .B 1981 r. ypoBeHb NOJHOCOOPHOTO KHJIMIHOTO CTPOUTENBCTBA CO-
craBua 77,4%, B TOM uHCJIe KpYyMHONaHENbHOro aoMoctpoenus 71,6%.

ITo 06BeMy NPOM3BOJACTBA L[EMEHTA U BHINYCKY COOPHBIX Keje300e-
TOHHBIX KOHCTPYKLHH Hallla CTpaHa 3aHUMaeT IIePBOE MECTO B MHpE,
OJIHAKO 3TO He HCKJIoYaeT HeoOXOAMMOCTb PALMOHAJIBHO PacX010BaTh
crpoutesnbHble MaTepuadabl. Pemrenus XXVI ¢vesna KIICC, 3anaun, BhI-
tTekamouie 13 «OCHOBHBIX HalpaBJeHHH 5KOHOMHYECKOTO H COLHAJbHO-
ro passurusg CCCP na 1981—1985 roasl u Ha nepuox ao 1990 roxa»,
(rpeGyloT NpPUHATHS Mep MO KOPEHHOMY YJYUIIEHHIO KaMHTaJbHOTO
CTPOUTENbCTBA € TeM, YTOOBl CTPOHTb OLICTPO, SKOHOMHO M HAa BBICO-
KOM TEeXHHYeCcKOM ypoBHe. [[JIsi yCHELIHOTO NpPEeTBOPEHHS B KH3Hb pe-
menuit XXVI cwesga KIICC Tocerpoem CCCP mpuHAT psif pelieHHH
IO YJNY4YLIEHHI0 KauyeCcTBAa CTPOHTEJNbHBIX KOHCTPYKIIHii, BBIIYCKY H3Je-
JIMH BBICOKOH 3aBOJCKOH IOTOBHOCTH, 0OecleuuBaIOIIUX MaKCHMaJlbHOE
COKpallleHHe TPYAOBBIX 3aTpaT Ha CTPOMUTEJNbHBIX IJIOIIAJKaX 3a CYeT
nepeHoca TPYAOEMKHX NPOLECCOB HAa MpeANpHsaTHsA. B obsactu mpous-
BO/ICTBA Kes1e300eTOHHBIX KOHCTPYKIHH HaMeyaercs CHHXKEeHHe MaTe-
pHaJioeMKOCTH 3a cueT IpuMeHeHHs 3¢ (HeKTHBHBIX apMaTypHBIX CTaJjed
¥ 06JIerYeHHBIX LITAMIIOBAHHBIX 3aKJa/IHBIX JeTaJslell, BHeJPeHHs B NpPaK-
THKY TIPO€KTHPOBAHHS H CTPOHTEJIbCTBA 3(P(EKTUBHBIX Kese300eHHBIX
KOHCTPYKIHH U3 BHICOKOTIPOYHBIX 6ETOHOB, B TOM YHCJI€ ITHT NOKPHITUH,
VKPYNHEHHBIX «Ha mpoJer» (3X18 M u 3X24 M) nosHO# 3aBOACKOH
TOTOBHOCTH, KOJIOHH NPSIMOYTOJIbHOTO ceyeHHs! 6e3 CTHIKOB Ha 3—5 3Ta-
JKel JJ1s MHOTO3TAXKHBIX H KOJIbIIEBOIO CeUeHUs HJI51 OAHOITAXKHBIX 3/1a-
HHUH.

KameHHble KOHCTPYKIHH, OCOGEHHO U3 IITYUYHBIX H3JeNHH, TPHMEeHS-
IOTCSI B CTPOHTEJbCTBE B MEHbIIHX MacuTabax, TaK KakK HX IPUMeHeHHe
YCJIOXKHSAET IpOoIlecC MexaHH3aluu U TpebyeT GOJBIIHX TPYHOBLIX 3a-
TPAT Ha CTPOMTEJNBHBIX MJIOLIAJKaX.

dakrHyeCKuil npeses OrHEeCTONKOCTH kKese300eTOHHBIX H KaMeHHbBIX
KOHCTPYKIHII 3aBHCUT OT MHOTHX (paKTOPOB U U3MEHsSIETCs, B 3aBHCHMO-
CTH OT KOHCTPYKTHBHOH CXeMbI W IIDUMEHsSIeMbIX B HUX MaTepHAaJ/OB, B
JIOBOJIbHO MIHMPOKHUX mpejenax. [Tosromy ob6sacTb NpUMEHEHHS TaKHX
KOHCTPYKLHI NpPaKTHYECKH He orpaHuueHa. TpeGyemast HX OTHeCTOH-
KOCTb perJiaMeHTHPYeTCsi B 3aBHCHMOCTH OT Tpe6GyeMo#l CTeneHH OrHe-
croiikoctu 3aanuil raasoit CHull 11-2-80 u pa3inuHBIMH OTpac/jaeBbIMU
H CreuyajH3upOBaHHBIMH HOPMATHBHBIMH JAOKYMEHTaMH.

2.2. OrHecToMKOCTb Kene300eTOHHBIX KOHCTPYKLMI

I/Isyqex-me pe3yJbTaTOB OIBITOB, a TaK¥Xke COCTOAHHA 3/1aHUH ToCcJIe ‘

peasjbHBIX TOXKAPOB MOKa3aJo, YTO OrHECTOHKOCTb KeJ1e300eTOHHBIX
KOHCTPYKILHI 3aBHCHT OT HX KOHCTPYKTHBHOH CXeMBbl, crioco6a 3arpyxe-
HHS, HHT@HCHBHOCTH M IPOJOJIKUTENbHOCTH TeMIepaTypHBIX BO3JeHCT-
BHH, a TaKXKe OT TelIO(H3HYECKHX CBOicTB GeToHa. Heroprouectb u
CPaBHHTEJNbHO HeGOJbINAST TeMIepaTypoNpOBOAHOCTh GETOHA B NPHH-
IIMIe NMO3BOJSIOT CO3/aTh KOHCTPYKIUHMIO C JIIOOBIM IpPENeJOM OrHecTOH-
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KOCTH, YAOBJIETBOPSIOMIUM TpeboBaHHsIM GesomacHocTH. Tak, mpejen
OTHECTOMKOCTH HEeHeCyIHX CTeH M MePeropofoK 3aBHCHUT OT HX TOJIIH-
HBl, BHJa GeTOHAa U €ro BJaXKHOCTH: OH yYBEJHYHBAETCS NPH yMeHblie-
HUM TIJIOTHOCTH OeToHa H YBE€JIHYEHHH CEYeHHsI KOHCTPYKIHH. Baax-
HOCTb TaKxke CHOCOOCTBYEeT HEKOTOPOMY YBeJHUEHHIO Npejesa OrHe-
croiikoctH. OJHaKo ee cojaepxkaHue B GeTOHe C IUVIOTHOCTbIO OoJee
1200 kr/m3 cBoiie 3—3,5Y% MOKeT IpPHBECTH NPH MHTEHCHBHOM TeMIIe-
paTypHOM BO3/JeHCTBHH K B3PBIBOOOPA3HOMY pa3pylLIeHHIO KOHCTPYKIHH
H YMEHbIIEHHUIO ee Ipejesa OrHeCTOHKOCTH.

[IpHuYnHBl HACTYNJIEHHS MPEJEJOB OrHECTOHKOCTH Kese300eTOHHBIX
KOHCTPYKIUH BO MHOTOM ONpEIeNsIOTCS XapakKTepoM HX paboTel B yC-
JIOBHSIX ToxKapa. sl KOHCTPYKUHH, B KOTOPHIX Mpe/le/IbHOe COCTOSTHHE
obycsoBauBaeTcss paboToii Ha pacTsiKeHHe, Ipejes] OTHECTOHKOCTH Ha-
CTynaer B MOMEHT, KOrjJa Ipejes TeKydyecTH (IPOYHOCTH) apMaTyphl
OT HarpeBaHHUs CHHIKAETCS [0 BEeJHUMHBI, paBHOH HaNpskKeHHIO OT HOP-
MAaTHBHOH Harpysku. [yl KOHCTPYKIMH, IpefebHOE COCTOSTHHE KOTO-
pBIX oOycaoBauBaercs paboToil Ha cxkatue, TIpeJes] OTHECTOHKOCTH
HacTymaer B MOMEHT, Korja paborocnocob6Hoe ceueHue GeTOHA yMeHb-
niaetcsi A0 OompejeneHHOH (KpPUTHUeCKOH) BeauduHbl. B pesyabrare
CHH2KEHHS IPOYHOCTHBIX XapaKTePUCTHK IIPU NPOrpeBe MaTepHasaa KOH-
CTPYKIMH MX HeCyllas CIOCOOHOCTb CTAHOBHTCSI PaBHOH BHeELIHeH Ha-
rpyske. B psze cayyaeB aTH (paKTOpPBl B YCJIOBHSX IOXKapa OKa3bIBAIOT
OJHOBpEMEHHOe BJIHSHUE Ha yMeHbIIeHHe Hecylleld cloCOOHOCTH KOHCT-
PYKILHH.

JKene3obeToHHble KOHCTPYKIHMH MOTYT BBINOJIHSTH Orpazkialoline
U Hecyuiue (yHKIHH.

JKene306eTOHHBIMH KOHCTPYKIIHSMH, BBITOJHSAIOMIUMH YHCTO OTPaK-
jpampoue GyHKIHH, SBJISIOTCS HaBeCHbIe CTEHBI, HEHEeCyIllHe CTeHbl H Ile-
peropoaku. VX nomyckaercss NPHUMEHATb B 3/aHUSX BCeX CTeleHeil Or-
HECTOMKOCTH, eC/Ii OHU He pacIpOCTPAHSIOT TropeHHe W 00JajnaloT mpe-
JgejoM orHecroiikoctd He MeHee 0,5 u. K TakuM KOHCTpYKIHSIM, Ha-
IpUMep, OTHOCATCS CTEeHbl H3 TPEXCJOHHBIX CIVIOIIHBIX TaHes e
(TOCT 17078-71) tonuuHoi Gosiee 15 cM, COCTOSIIIUX M3 HAPYMKHOTO
H BHYTpeHHero OETOHHBIX apMHPOBAHHBIX CJIO€B TOJILIHHOH He MeHee
yeM 0 5 CM U CpeJHero u3 cropaemoro yremaurens. I1peaen orecroii-
KOCTH TaKHX KOHCTDPYKIHUI OIpenessieTcs 10 MoTepe TeMIOH30JIHPYIO-
Hie# cnoco6HOCTH HJIU MOTepe MJIOTHOCTH U 3aBHCHUT OT KOHCTPYKTHBHO-
IO MCIOJIHEHHS, TOJIIHMHBl HJIH HaHMEHbUIEro pasMepa CevyeHHs.

Hecymine KOHCTPYKIHH MOTYT BHINOJHATH OZHOBPEMEHHO W OTrpaxK-
papomye GyHKIuH. TaKUMH KOHCTPYKUHMSMH SIBJISIOTCS HeCyllHue H ca-
MOHeCyIHe CTeHBl B KPYNHONaHeJbHBIX 3/laHUAX, IIePEeKPBITHS U MOKPHI-
THS U pAx Apyrux. Kak mpaBujo, ajeMeHThl TAKHX KOHCTPYKIHH B ycC-
JIOBHSIX NOKapa paboTaloT Ha ciKaTHe ¢ H3rHOOM.

Bonpochl orHeCTORKOCTH CaMOHECYIIMX W HECYLIHX Kejne3006eToH-
HBIX CTeH NPHOOpeNH aKTyaJbHOCTh B CBSI3H C 6OJBUINM 06HEMOM CTpPO-
UTeNbCTBA OGJIETUeHHBIX KPYNMHONMAHENbHBIX 3/JaHHH ¢ [OpHMeHEeHHeM
SIYEHCTHIX OETOHOB H JIETKHX GETOHOB HA IOPHCTHIX 3aIOJHHUTENSAX. TOJ-
IHHA CTeH B KPYIHOINaHeJbHBIX 3/laHHAX BHICQTOH QT 5 1o 16 araxei,
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Kak IIpaBHJIO, He NpeBbiliaer 18 c¢M, a HampsiKeHHe B CeYeHHH HecyIHX
naHeneil mMoxer gocrurath 107 Ila. IxcniyarauuonHasi Harpyska Ha
HecyliHe CTeHb B 9-9TaKHBIX 3/laHHUAX HAXOIUTCS B Ipefenax or 45
J0 75 T Ha TMOTOHHBIA MeTp maHeaH, B 16-sTaxkHbIX gomMax 70—120 1/m,
a B 25-3TaxHbIX 34aHUsAX pocruraa 150 t/M. Hecmorps Ha TO, UTO He-
CyIIHe CTEHBI BBIIOJNHSIOTCS U3 JKeJne300eTOHA, HX OrHEeCTOHKOCTh HeJlb-
351 CYHTATh 3aBeJOMO oOeclneyeHHOH B YCJOBHAX IOXKapa, TaK Kak
yMeHbIlIeHHe TOJIIHHBl CeYeHHs 3JIeMeHTa H yBeJHYeHHe HOPMATHBHOM
HArpy3KH CYIIECTBEHHO CHHXKAIOT CONPOTHBJSIEMOCTb CTEH OTHIO.

Hecymiasi cnoco6HOCTh MOAOOHBIX KOHCTPYKIUHE B YCJIOBHSIX I0XkKapa
onpenesisieTcsl He CTOJBLKO MPOYHOCTHBIMH XapaKTepHCTHKAMH OeToHa
H CTallk, CKOJIbKO AedopMmaruei sjnementa. KOHCTPYKIHST U3 LEHTPaJib-
HO-CJKATOH NpeBpalllaeTcss BO BHELEHTPEHHO-CXKATYIO C YBeJHYHBAIO-
IIUMCSl BO BpEMEHH 9KCLEHTPUIUTETOM. 3HaYeHHe U HalpaBJieHHe Npo-
rub6a 3aBHCAT OT HOKOCTH 3/JeMeHTa, crnocoba ONMHpaHHA €ro KOHIOB
(mapHUpHOrO HJIM MIAaT(OPMEHHOTO), HArPy3KH, mepenaja TeMnepary-
pPBl TIO CEYEHHIO CTEHBl H YIPYro-IJacCTHYECKMX CBOHCTB MaTepHa/oB

(puc. 2.1).
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Puc. 2.1. 3aBHCHMOCTb OTHECTOWKOCTH ’KeJe306eTOHHBIX HECYIIHX CTeH
OT HarpyskH:

1 — creHsl Toau(uHO# 14,5 cM, npoueHT apmupoBaHus 0,75; 2 — CTeHBl TOJUHHOII
12,6 cM, nponenT apmupoBanus 0,09: t — Hanpassenne oGorpesa
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Ilpu naarpopMeHHOM ONHMpaHHM IlaHes el orpaHuyuBaercsi cBobona
NOBOPOTA ONMOPHBIX CeyeHHH, 4TO yMeHbIIaeT UX AepOpPMalHIO NIPH TeM-
nepatypHoM Bo3zjaeidcTBuU. [TosTomy maHenu ¢ miaaTopMeHHBIM Onupa-
HHEM HMeIOT Ipejies] OTHECTOHKOCTH GoJiblie, yeM IMaHesH ¢ IapHHPHBIM
OonupaHHeM. YMeHblIeHHE NPOLEHTA apMHUPOBAHHSI CTEH CHHIKaeT Ipe-
Jle]1 OTHECTOMKOCTH TMaHesell ¢ IapHUPHBIM ONHpPAaHHEM H NpPaKTHUYECKH
He BJIHSIeT HAa OTHECTOHWKOCThb MaHesel ¢ MIaTGOpMEHHBIM ONHPaHHEM.

OrHecTOHKOCTb CaMOHECYIIHX M HeCYUIMX MaHeJeH HOPMHpYyeTcs
B 3aBHCHMOCTH OT KOHCTPYKTHBHOTO HCIIOJIHEHHS, TOJILIMHBI HJIH HaH-
MeHbLIEro pa3Mepa CeYeHHsi U CTeNeHH HarpyKeHHOCTH. 3aluTa y3J0B
KpenJeHus naHesel M0JKHA obecrnevudBaTh HX IMPOYHOCTb B TedeHHe
BpeMeHH, PaBHOro TpebyeMOMy Ipejesy OrHeCTOHKOCTH KOHCTPYKIIHH.

IIpenesn OrHeCTOMKOCTH K€/€300€TOHHBIX NMEPEKPBITHH U IMOKPBITHH
B3aBHCHT OT KOHCTPYKTHBHOTO HCIOJIHEHHS, CTeNeHH HarpyKeHHOCTH,
TeNJI0(PH3HYECKUX H NPOYHOCTHBIX CBOHCTB MaTepHasoB, H3 KOTOPBIX
BBINOJIHEHBl KOHCTPYKTHBHbIE 3JeMeHThl. Kak mpaBuiso, 3TH KOHCTPYK-
UMK SBJSIOTCS COOPHBIMH, MO3TOMY HMX IIpejies] OTHeCTOHKOCTH ompeje-
JIsieTcs 10 HauMeHbLIEMY Npejesay OrHeCTOMKOCTH 0JHOrO 3 KOHCTPYK-
THBHBIX 3JIeMeHTOB. McKiloueHHeM SBJSIOTCS MOHOJHTHBIE XKeJe3006e-
TOHHbIe MEePeKPBITHA U MOKPBHITHA, INpPHMeHsAeMble B CTPOHTEJbCTBE
KpaiiHe penko. OrHeCTOHKOCTb 3/1eMEHTOB KeJe300eTOHHBIX KOHCTPYK-
LU yTpaunWBaeTcsi, KaK MpaBuUJO, B pe3yJbTaTe NMOTEPU HeCylleH cro-
cob6HOCTH (OOpYLIEHHS) NMPH CHHXKEHHH NPOYHOCTHBIX XapaKTepHCTHK
apMatyphl 4 6eTOHA B YCJIOBHSX MOXKapa.

[Ipenen orHecTOMKOCTH H3rH6aeMbIX CBOOOHO OMEPTHIX 3/1€eMEHTOB
JKese300eTOHHBIX KOHCTPYKLUMH B OoJibllefl CTeIeHH 3aBUCHT OT IIporpe-
Ba pacTsSHyTO# paboueil apMaTypsl 10 KPUTHUECKOH TeMIepaTypsl, MpH
KOTOpPOH NPOYHOCTHbIE XapPaKTePUCTHKH MaTepHaja CHHXKAIOTCH 0 pa-
6ouyux HanpsiKeHui#. Ha kpuTHueckyio TemMmepaTypy BJHAIOT MapkKa H
Kjace craqan. Tak, npu KoagduuueHTe CHHKEHHsT TPOYHOCTH m, , = 0,625
y cranu Knacca A-IIT mapku 25I'2C kpuTHueckasi TeMIepaTypa coOCTaB- .

‘asger 570°C, a XOJOAHOTAHYTOH BBICOKONPOYHOH mpoBosokH Bp-1T —
Bcero 450°C.

Ha BpeMs mporpeBa paboueii apMaTyphl 10 KPHTHUECKOH TeMmmepa-
Typhl BIHSIET TOJIIHHA 3al[MTHOTO ¢JOsi O6eTOHAa W YCJOBHS HarpeBa
KOHCTPYKIHH Ha moxape (puc. 2.2).

IIpu oxMHAKOBOU TOMIIMHE 3aLUTHOTO CJI0s1 GOJee HHTEHCHBHO IPO-
rpeBaercs paboyast apMatypa B 3JeMEHTAaX KOHCTPYKIHUH, HMeIoUUX
6oJiblilee  OTHOIIEHHEe 060rpeBaeMoro nepuMeTpa K CeYeHHI0 KOHCTPYK-
IIHH, YTO YMEHbUIAeT IpeJes OTHECTOHKOCTH TaKHX KOHCTpyKuu#. Ha-
npuMep, cBo6ojHOo omeprasi 6ajkKa ¢ HaHMEHbUIMM pa3MepOM CedYeHHs
6,5 cM (o6orpeB ¢ Tpex CTOPOH) NPH TOJIIMHE CJI0s 6€TOHA OT HHKHel

. W1 OOKOBO# TpaHu JO IIeHTPa TAKECTH NPOJIOJbHONH pPaCTSHYTOH apMa-
Typhl kiacca A-III, paBHoit 20 MM, umeer npejen oruecroikocru 0,6 4,
a CIJIoNIHas JKene3060eToHHas MIuTa (060rpeB CHU3Y) C aHAJOTHYHBIMH
apMaTypoH M TOJUHHOH 3amuTHOrO cyosi — 1,3 4. IT0 06CTOSATEILCTBO
YUHTBIBA€TCS] MPH HOPMHPOBAHHH OTrHECTOMKOCTH PeGPHCTHIX JKese30-
6ETOHHBIX 3JIEMEHTOB HAHMEHbIIHM pPa3MepoM CedeHHS.
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Puc. 2.2. Cxembl HarpeBaHus xeJe306eTOHHBIX KOHCTPYKUHH B yc-
JIOBHAX TOXKapa:

a — pacyeTHasi cxema u3ru6aeMoro cBOGOIHO OMNEPTOro »Keae30GeTOHHOro
asjemMenTa; 6 — cxembl o6orpeBa Keje3oGeTOHHBIX IJIHT; B — cxemMa 06o-
rpeBa pHrens

IIpu ofMHAKOBBIX BHEUIHHX F€OMETPHUECKHX padMepax CeueHHs KOH-
CTPYKUHH H yCJOBHSIX oOOrpeBa Ha IpeJes OTHeCTOHKOCTH xKese3obe-
TOHHBIX 3JIEMEHTOB BJIHSIET TaK2Ke MaCCHBHOCTb KOHCTPYKUHU. C yBesu-
YyeHHeM MacChl KOHCTPYKIIUH, IPH BCeX MPOUYHX PABHBIX YCJIOBHSX, yBe-
JIMYHBAETCSI €€ TeIVIOEMKOCTb, UTO MOBBILIAET B HEKOTOPOH CTENeHH Ipe-
JleJl OTHECTOMKOCTH. DTUM 0ODBSICHSIETCS HEKOTOpPOe CHHIKEeHHe Ipejena
OTHECTOHKOCTH Yy MHOTIONYCTOTHBIX 2Ke/e300€TOHHBIX IIJIUT NPHUMEPHO
Ha 10% no cpaBHEHHIO C NJIHTAMH, HMEIOUIHMHU CIJIOLIHOE CeyeHHe.

Bce paccMoTpeHHBIe (DaKTOPBI YUHUTHIBAIOTCS MPH HOPMHPOBAHHU
NpefesoB OrHeCTOMKOCTH CBOOOAHO ONEePTHIX Keae300eTOHHBIX H3TH-
6aeMBIX 3JeMeHTOB.

IIpenesn orHecTOUKOCTH CBOOOAHO ONMEPTHIX IVIHT CIJIOLIHOTO ceye-
HHSI HODMHPYETCsI B 3aBUCHMOCTH OT KJiacca U MapKu IPOMOJbHOH pac-
TSHYTOH apMaTypBl U TOJILHUHBI 3ALIUTHOTO CJI0s1 6eTOHA, H3MepsAeMOoro
OT HHMXKHEH I'PaHH IVIUTHI 10 I[€HTpa TAKECTH PACTSHYTOH apMaTyphl.
JJ1s1 MHOrONyCTOTHBIX IJIUT U IJIUT C HPOJOJBHBIMU HECYIIUMH pebpaMu
«BBEpX» IpeJes OrHecTOHKoCTH yMmeHbuiaercss Ha 10% mo cpaBHeHHIO
C TMaHeJNsIMH CO CIJIOIIHBIM CeYeHHeM.

ITpenen orHecTofKOCTH PeOPHCTHIX CBOOOIHO ONEPTHIX Kese30-
6eTOHHBIX 2JIEMEHTOB (IJIUT C IPOJOJBLHBIMH HeCyI[HMH pebGpamu
«BHH3», 6aJIOK, pHureseil, MIPOrOHOB) HOPMHPYETCS B 3aBHCHMOCTH OT
KJacca U MapKd IpPOJOJIBHOR pPacTAHYTOH apMaTyphbl, HaHMEHbIIEro
pasmepa o6orpeBaeMoro cedeHHs, a TaKKe PAaCCTOSHHS OT HHXKHeH HJH
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GOKOBBIX TpaHell CeyeHHs] KOHCTPYKIHH /0 LEHTPa TSKECTH MPOJAO/Ib-
HOH pacTsHYyTOH apMaTyphl.

HeckonbKko no-uHOMY BeayT ce6sl B yCJIOBUSAX TOXKapa 3alleMJIeHHble
2KeJs1e300€TOHHBIE 3/IeMEHThI (MJIUTHl, pUresin, OaJjKH).

[Tpu oamHakoBO# HArpys3ke H HOPMaJIbHBIX YCJIOBHSX 3KCIIyaTalHH
pabouas apMaTypa y 3alleMJIeHHbIX K€eJe300eTOHHBIX IIJTHT MaJIOH TOJI-
LIHHbl HCHOBITBIBAET B PpACUYETHbIX CeYEHHAX MEHbIIHE HalpAXKEeHHA
(puc. 2.36) mo cpaBHEHHIO CO CBOOOJHO ONMEPTHIMH 3a CUeT Iepepacrpe-

)

Puc. 2.3. Cxema pa6GoThl 3alleMJeHHBIX H3rHOaeMblX 3JIeMEHTOB:

a — KOHCOJbHBbIX GasoK; 6 — SJeMEeHTOB C MaJoif TOJUMHON; B — G6GaJok,
- puregei, nNporoHos

neneHus: u3rubamomux MoMenToB. IIpu moxkape B pesyabraTte pacrnopa
U fedhopManMu 3alleMJEHHOH IJIUTHI HAIpPSKEHHs] CXKATHS y ONOp B
HHUJKHEH YaCTH CeyeHHs] HAUHHAIOT yBEJIHUHBATHCS, a HANpPSIKEHHS pa-
Goueil apMaTyphl B cepejluHe TpoJieTa — yMeHbllaThes, Masoe mieuo
Hapbl BAYTPEHHUX CUJI B CEYEHHH HAJl OMOPOH U CPABHHTENBHO OTPaHH-
YeHHasi MPOYHOCTb OGETOHA NpPH BBICOKOI TeMmIepaType BBHI3BIBAIOT 4Ya-
CTHUHBIE pa3pyLIeHHs CXKATOU 30HBI GETOHA y ONOPHI, UTO HE MO3BOJISIET
MOJTHOCTBIO CHSITh HANPSI2KEHUS C MPOJOJbHOH pPACTSIHYTOH apMaTyphl.
CreneHb pasrpyeHusi paboueil apMaTyphl B 3TOM cJydae CylleCTBEHHO
3aBHCHT OT TOJIIIMHBI MJAHTH. [TauTa mpeBpamiaeTcss B CTaTHYECKH OI-
peaeNuMyI0 CHCTEMY, COCTOSLLYIO U3 JABYX KOHCOJIeHl H CpeJHero yyact-
Ka, CBOGOJHO OMNEpPTOro Mo KOHLAM KOHCOJIeH; pa3pyllieHHe TaKOH IJIH-
Thl TIPOUCXOJHUT BCJAEACTBHE 00pa3oBaHHsl MJIACTHYECKOTrO IIapHHpPA B
LIEHTPEe CPeAHEero yyacTKa 3a cueT HarpeBa apMaTypbl 10 KPHTHUECKOH
BeauuuHbE. Tak Kak 3HaueHHe KPHTHUECKOH TeMIlepaTypbl pabouel ap-
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MaTypbl yBeJHYHBAETCS C YMeHbLIEHHeM HaNpsiKeHuH, TO U MpejeJ or-
HECTOMKOCTH »esie300eTOHHBIX INTMT B 3TOM CJyyae yBeJHYHBAeTCH.
Ero 3HaueHHs y JKECTKO 3allleMJIeHHbIX IJHT NPH TOJIHHE 8 cM 6oJbllle,
yeM y cBOOGOJHO omepThiX, B 1,6 pasa, a nmpu tosuuHe IJHT 12 cM —
B 4 pasa. [Ipenesn OorHecTOHKOCTH 3KECTKO 3alleMJIEHHLIX IIJIUT HOPMH-
pyeTcst aHaJIOTHYHO CBOGOJHO ONMEPTHIM C MOCJEYIOUIHM yMHOXKeHHeM
TNOJIyYeHHOTO pe3yJ/bTaTa Ha KO3(D(HIHEHT, YYHTBHIBAIOUIHI CTeneHb
pasrpyxeHusi paboyel apMaTyphl KeCTKO 3allleMJEeHHBIX 3Je€MeHTOB
B 3aBHCHMOCTH OT TOJILUIHHBI IIJTHTHI.

Hepaspesnbie (MHOrompoJieTHbe) HJIM 3alleMJeHHble 6ajJKH UMeT
JAocTaToYHO 60sbIIOH pasMep mo BuicoTe. [Ipu ux Harpese B yCJIOBUSAX
noxKapa TakKe NMPOHCXOAMT NepepaclnpejeseHde HaNpsaxKeHHH B pac-
yeTHBIX ceueHuaX. OHaKO pa3pylleHHs: 6eTOHA B CXKaTOH 30He HaJ 0MOo-
poii He HAOJIOJAETCsl M3-33 JIOCTATOYHO OOJIBLIOTO IMJieYya BHYTPEHHHX
cus. ApMarypa Hajl ONOpOii B BepXHeH YacTH ceueHHs OasJKH BOCIpPH-
HHMAaeT JONOJIHUTEJ]bHble HANDSIJKEHHs, pasrpyxas HUKHIOK apMary-
py B cepeauHe npoJsera (cMm. puc. 2.3B). [Iporperb pactsHyTyio apMa-
Typy HaJ ONOpPOH B BepXHeH yacTH ceueHHsi 6AJKH 3HAUHUTEJbHO TPY/-
Hee, yeM B HMKHell uyactH. [Ipeaes orHecTOHKOCTH TaKMX KOHCTPYKIMH
3a@BHCHT OT CIIOCOGHOCTH BOCIPHHHMATh HArpy3KH pacTsHyToOH apmary-
po#l Haj ONOpOH B BepXHEH YaCTH CeYeHHs 3JeMeHTa U HOPMHDYyeTes
KakK Ui cBOOOJHO ONEPTHIX C BBeJeHHEM NMONPaBOYHOro KoapduiuenTa,
3aBUCSILET0 OT COOTHOLUEHHUSI C€YeHHS] apMaTyphl HaJ ONOPOH H B HpO-
Jere.

[TnuThl, oneprhie MO KOHTYPY, HMEIOT IIpe/iesl OTHeCTOHKOCTH, 3HAYH-
TeJbHO OOJBIIHH MO CPaBHEHHIO CO CBOOOAHO ONEPTHIMH IJIMTAMH IO
JBYM CTOpPOHaM. DTO OOBSCHSETCS TeM, YTO B YCJOBHSIX MOXKapa OHH
B pesyabrare gedopMaluH [peBpallaloTCs B NPOCTPAHCTBEHHbIE KOH-
CTPYKLHH C H3MEHEHHEM CTaTHUeCKO# cxeMbl paborel. CpegHsis 4acTb
IJIAT OKa3biBaeTCsl PACTSHYTOH Ha BCIO TOJILMHY, a CxKaTas 30Ha OTO-
aBHuraercs 6/auxe K KOHTYypy (puc. 2.4).

PactsiruBaiouiie ycHI{isi BOCOPHHUMAET MPOJOJbHAS U HONepeyHas
apmarypa. CreneHb nepepacnpefieieHdss Harpy3Ku Ha apMarypy 3aBH-
CHT OT NMPOJOJbHON H MOMepeyHoH AedopMaunun MIUTH. ¥ KBaApaTHBIX
NJUT (B NJaHe) Npefes OrHeCTOMKOCTH HaubOJbLIHH, TaK KaK B 3TOM
cJayyae IpH OJHHAKOBBHIX NMPOJOJIbHBIX U MONEpeyHbX AepopMaiHsax Ha-
rpy3Kka paBHOMEDHO paclpeje/neHa Ha MPOJOJbHYIO H TONepeyHyio ap-
matypy. HopmupyeMBIil npeses OrHECTOMKOCTH TAaKHX IJIUT ONpenelsi-
eTCsl KaK JJisi CBOOOJHO ONEepPThIX MO ABYM NPOTHBOIOJOXKHBIM CTOPO-
HaM IUIHT C YMHOXKEeHHEeM Ha KO3 (MHUHEHT, YUUTHIBAIOIIUA COOTHOLUEHHE
CTOPOH IIJIUTHI, ONIEPTOH IO KOHTYPY.

B uensix yMeHbIIEHHsI MAacCH, YBeJHUEHHS XKECTKOCTH H TpPeLIHHO-
CTOMKOCTH 2K€/1e300eTOHHBIX KOHCTPYKLHUH TPHMEHSIOT NpeABaPUTENb-
HOe HanpsiKeHHe, TIO3BOJISIONIee YMEHBUIHTh PACXO/] CTalH B KOHCTPYK-
nusax g0 509% 6maromapsi HCMONb30BAHHIO aPMATyphl BBICOKOH IPOYHO-
CTH IO CPAaBHEHHIO C PacXOJOM MerajJa NpPH NPUMEHEHHH CTajlu Ma-
pok Cr.3 u Ct.0.
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Puc. 2.4. Cxema paboThl »esie306€TOHHBIX IIHT, Omep-
THIX 1O KOHTYpY, NPH HCIIBITAHHH HA OTHECTOHKOCTb

3a npejes OrHeCTOMKOCTH H3rHOaeMblX Npe/BaPHUTENbHO HANPSXKEH-
HBIX Kej1e300eTOHHBIX 3JIeMEeHTOB IpPHHUMAaeTcsi BpeMs Harpesa Ipo-
NOJbHOM apMatypsl a0 TeMnepatypbl 200—300°C, 4TO 3HAYHTENbHO
MeHbllle, 4eM [/ ropsuekatanbix craseif. [Ipu HarpeBe X0/0qHOTSHY-
TOH BBICOKOIIPOYHOH MNPOBOJIOKH [0 Temmepatypsl 2560—300°C Bcaenct-
BHE TOJI3yYeCTH IPOBOJIOKH MOJHOCTBIO CHHMAETCsl Ipe/BapHTeNbHOe
HanpsiKeHue, KOHCTPYKIHUS NpeBpauiaeTcss B 0OBIYHYIO ¢ HEOOPaTUMBI-
MH nporu6aMu, 3KCIyaTaluus KOTOPOH CTaHOBUTCA Heponyctumoii. [Ipe-
JleJl OTHeCTOHKOCTH MpeJBapUTeNbHO HAaNpSXKEHHBIX 3JEeMEHTOB IpH-
MEepHO B [iBa pa3a MeHble Npejesna OTHeCTOHKOCTH 3J1eMeHTOB, apMH-
POBaHHBIX OOLIYHOH TOpsYeKaTaHOH CTaJblO, XOJOAHOTSIHYTOH HHM3KO-
yIJIEPOJHCTOH NPOBOJIOKOH, a TakKyKe HH3KOJerHpOBaHHOH CTaJbio.

B 3akmiouenue He0O6XOAUMO OCTAHOBHTbCSI HA OTHECTOHKOCTH KeJle-
306€TOHHBIX KOJIOHH. 10 ciocoby Harpy:KeHHs xKeje300eTOHHbIE KOJIOH-
Hbl NOJApa3fensiioT Ha BHEIEHTPEHHO-CXKaThle H IeHTPaJsbHO-CKAaThle.
BHeneHTpeHHO-CKAaTble KOJMIOHHB paboTaloT Ha cxKaTHe C M3rHboM aHa-
JIOTHYHO 3Kesie300eToHHBIM GankaMm. Mx ¢akTHuecKuil mpejesn Orse-
CTOHKOCTH HEe HODMHDPYeTCs, a ONpe/essieTcss pacueTHBIM MeTonoM. Kak

' IPaBUJIO, NMpeJeNbHOE COCTOSIHHE TAaKMX KOHCTPYKIMH B YCJIOBHSX TO-
JKapa BBI3BIBAeTCS HarpeBOM pacTsIHyTO# pabouel apmaTypsl 10 3HA-
YEHUH KPUTHUECKOH TeMIlepaTyphl.

[Ipenen orHECTOMKOCTH LIEHTPAJbHO-CIKATHIX KOHCTPYKIHI HACTy-
NaeT B pe3yJbTaTe CHHXKEHHS NPOYHOCTHBIX XapaKTepPHCTHK GEeTOHHOrO
KaMHs. [Tpu TeMnepaTypHOM BO3/IeHCTBHH B YCJOBHSIX 10Kapa HapyxK-
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HBble oM 0eToOHA HAYMHAKOT TePATh NPOYHOCTb H3-32 TeMIEpaTypHBIX
HaNpsKeHHH MeXJy CBA3YIOIHUM H 3alOJHHTeNIeM H 00e3BOXHBaHUS
I[eMeHTHOro KamHsi. Hecyllee ceueHrne KOJOHHBI HAUHHAET YMEHBINAThH-
csl, @ HaNpPSXKEHUS B HEM BO3pPAacTaTh, TaK KaK BHEIIHSs HArpyska oc-
raercs 6e3 uamenenus. IlpenenbHOe COCTOSTHHE KOJNIOHHBI, XapaKTepH-
3ylollee HaCTyIIeHHe Npejiesia OTHeCTONKOCTH, TOSIBJSIETCS IPH HATPS-
JKEHHUsIX CKATHS B HeCylleM CeYeHHH KOJIOHHBI (KpHTHYECKOM), GJIH3-
KHX K HODMATHBHBIM.

LlenTpasbHO-C3KaTBIe KOJOHHBI BO BPEMsl OTHEBBIX HCIBITAHHH pas-
pyliamoTcs Xpynko, Kak INpaBHJIO, B CpeJHell yacTH Mo BhicoTe. Pa3spy-
lIeHHe Xapakrepusyercss pasapobJeHHeM 6eTOHA MO BCEMY CeYeHHIO
H BBINIYYHBAHHEM [IPOLOJBHONH apMaTyphl.

IIpenesn OrHeCTOMKOCTH ILEHTPAaJbHO-CKATBHIX JKeJe300eTOHHBIX KO-
JIOHH HOPDMHPYETCSl B 3aBHCHMOCTH OT CeUeHHs M HarpysKH.

2.3. OrHecToOMKOCTb KaMEHHBIX KOHCTPYKUHH

OrHecTofKOCTh KAMEHHBIX KOHCTPYKIHi 3aBHCHT OT HX CEYeHHS,
KOHCTPYKTHBHOTO HCIIOJHEHHS, TeNJI0(H3HUECKHX CBOHCTB KaMEHHBIX -
MaTepHaJoB H crnocob6oB oborpesa.

Ilo BoCpHATHIO HATPY30K BCe KaMeHHble KOHCTPYKIHMHU, 6e3 mpuMme-
HeHusi B HUX KaKUX-THOO NPYrHX MaTepuajoB, paboTalOT B OCHOBHOM
Ha CXKaTHe W IMOJpa3essioTCs Ha Hecyllue U caMoHecyiiue. Birarogaps
CBOEH MACCHBHOCTH H XOPOUIMM Temno(pH3UUeCKHM MOoKa3aTessiM Ka-
MeHHBIe KOHCTPYKIHH 00/1a/1aI0T XOPOUIMM CONpPOTHBJIEHHEM JeHCTBUIO
OTHS B YCJIOBHSIX TOXKapa.

BBICOKHM TpefesoM OrHeCTOHKOCTH 00/1aqaloT TJIHHSHblE KHPIHY-
Hble KOHCTPYKIHH. Ha OCHOBe I'VIHHBI MPOMBILIIEHHOCTBIO BBIIYCKAETCS -
OOBIKHOBEHHBIH MU 3(P(hEeKTUBHBIN TIMHAHBIN KHUPNHY (MOPHCTHIH, ABIP-
uaThIf, LENE€BOH M MYCTOTEJBI), a TaKXKe MYyCTOTeble KepaMHUeCKHe
670ku. B orune OT OOBIKHOBEHHOTO I'VIMHSHOTO KHpHHYa, 3((peKTHB-
Hble KUPNHYH 00/1a4a10T MeHblIeH MJIOTHOCTbIO H MEHbUIMM KO3(hdHILH-
€HTOM TenjonpoBojgHocTH. TeMneparypa o6KHura KHPIHYa COCTaBJSET
950—1000°C. B ycioBHSAX TOKapa KHPNHYHbIE KOHCTPYKIHH YIOBJET-
BOPHUTEJBHO BbIepKHUBAIOT HarpeBanue no 700—900°C, He cHHKaA
NMpaKTHUECKH CBOEl NMPOYHOCTH M He OOHApyXKHBas MPH3HAKOB paspy-
uenus. [Ipu HarpeBauuu no 800°C Ha6IIOAAIOTCS TOJBKO MOBEPXHOCT-
Hble TIOBpPEXJEHUs KJIaJKH B BHJE BOJOCSHBIX TPELUIHH H OTCIAaHBAHUS
TOHKHX cjoeB. Orpaxaaionine KOHCTPYKIHH, BHIIOJHEHHbIE U3 TJIHHS-
HOTO KHPIHUa, SIBJASIOTCS HaeXHO# Nmperpauoil pacnpocTpaHeHHIo BO3-
HUKLIEro IoKapa.

[IIupoko MpUMEHsIeTCS B CTPOHTENbCTBE TaKKe CHIHKATHBIA KHPIHY,
KOTOPHBIA H3roroBasieTcs u3 uapectu (6—89Y% ) u xkBapieBoro necka (92—
949 ). Ilpenesn OrHECTOMKOCTH KOHCTPYKIMH M3 CHIHKATHOTO KHPIHYA
IO MPOTPeBy TaKOH e, KaK U U3 TVIHHSAHOTO KHpHHYa. DTO 00BACHAETCH
HX OJHHAKOBBIMH TemI0(H3HUeCKHUMH Xapakrepuctukamu. OmHAaKO MO
H3MEHEHHIO MPOYHOCTH NPH AEHCTBHH BBICOKOH TeMIEepaTypbl CHIHKAT-
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HbIH KHpIHY yCTylaeT TVIMHSIHOMY. Pe3yibTaThl ONBITOB NOKa3biBaloT,
YTO NPH HArpeBaHHH CHJIMKaTHOro Kupnuya o 300°C c mocaenyouium
OXJIaXKJeHHeM ero MpoYyHOCTb Bo3pacraer. OQHAKO jJasbHefiliee MOBHI-
LIIEHHEe TeMIepaTyphl BJeYeT 3a COOOH CHHUIKEHHEe NPOYHOCTH CHJIMKAT-
Horo kupnuua. Harperwiit' 1o 700°C, a 3aTeM OXJaxKAE€HHBIH, KHPIHY
CHHIKAeT CBOo mpouHocts Ha 50—60Y%, mpu 3TOM Ha ero MoBepxXHOCTH
006pasyioTcs TPELHHbL.

W3 ecTecTBEHHBIX MAaTEpHAJOB B CTPOUTEIbCTBE LIHPOKO MPUMEHS-
10TCS1 U3BeCTHSKH. [TopucThle M3BEeCTHSIKH (paKylIeuHHK, H3BECTKOBBIH
Ty() NpUMEHSIOT B KauecTBe CTEHOBOrO MarepHaJa, a miaoTHee (6yTo-
BBl KaMeHb) — JJisi KIaJKu (yHZaMeHTa, B KauecTBe LieOHs ais Oe-
TOHA M CHIPbsl AJIsI NIPOU3BOJCTBA H3BECTH H IOPTJIAH/IEMEHTA.

Pe3yspTaThl OTHEBBIX HCHOBITAHHH IJIOTHOTO M3BECTHSIKA MOKAa3aJi,
YTO C TOBBILIEHHEM TeMIepaTyphl 10 OIpeAeJNeHHOro npejena Hab/a10-
JlaeTcsl TIOBBIILIEHHE MPOYHOCTH Hu npu temnepartype 600°C oHa cocraB-
asiet 134% ot nepBoHauabHOMH, 3aTeM cHHKaeTcss U npu 750°C cocras-
asier 1049%. MHTeHCHBHOE pa3yioxKeHHe H3BECTHSIKA HA OKHCh KaJbLHs
H JBYOKHCH yriiepoja HauuHaercs npu temnepatype 900°C. [lpenen
OIHECTOHKOCTH CTeH M3 €CTeCTBEHHbIX KaMHEH NMPHHUMAETCst TaKOH Ke,
KaK U CTeH M3 JIerKOOGETOHHBIX, FHIICOBBIX KaMHel H 00JerdyeHHbIX KHP-
NHYHBIX KJaJ0K.

HopwmupoBanune (pakTHUECKHX MPEe]OB OTHECTOMKOCTH OrpaxKaaio-
HIUX KOHCTPYKUHH H3 €CTECTBEHHOTO HJIH HCKYCCTBEHHOTO KaMHS OCY-
LIECTBJISIETCS] B 3aBHCHMOCTH OT BHJA MaTepHasia, TOJIIUHB HJIH HaU-
MEHbILIEro pasMepa CeueHHs KOHCTPYKUHH. [Ipu HOpMHpOBaHHH Tpeje-
Jla OTHECTOHKOCTH NEPeropojoK M3 MyCTOTebIX KepaMHYeCKHX KaMHef
3a HaUMEHbUIMH pasMep CeueHHs NPHHHMAETCsl CyMMa TOJILHH CTEHOK
'KaMHe#.

IIpenen orHeCTOHKOCTH NEPEropooK M3 IyCTOTEJBIX THIICOBHIX 6J10-
KOB NMpHHHUMAaeTcsi yMeHblleHHbIM Ha 309% MO cpaBHEHHIO C THICOBBIMH
NIeperopoiKaMy, HMEIOUIHMHU CIIOLIHOE CeYeHHe.

Hecymyio cnoco6HOCTh TOHKOCTEHHBIX OTrpaxKAaloliuX KaMeHHBIX
KOHCTPYKIH#l YCHJIMBAIOT CTAJbHBIM KapkKacoM. Takue KOHCTPYKIHH
Ha3bIBalOTCsl (paxBepKOBbIMH. OTHECTOMKOCTh (haxXBEepPKOBBIX CTEH H Iie-
PeropoIok HOpMHPYeTCsl B 3aBHCHMOCTH OT HX KOHCTPYKTHBHOTO HCIIOJI-
HEHHS U CIOCOO0B OrHE3alUTHl CTAJIbHOTO KapKaca.

IIpenen orHeCTOMKOCTH KOJIOHH HOPMHPYETCS B 3aBHCHMOCTH OT Ce-
YeHHs] KOHCTPYKIIHH.

2.4. MeTopbl NOBBILIEHHS] OTHECTOHKOCTH XK eJ1e300€TOHHBIX KOHCTPYKUHIA

B § 2.2 yueGHuKa paccMoTpeHbl (aKTOpbI, BJHUSIONINE HA OrHECTOl-
KOCTb 2KeJ1e300eTOHHBIX KOHCTPYKIUHH. DTH (PaKTOPbl YUHTBIBAIOTCS MPH
pa3paboTKe METO/OB NMOBHLILIEHUS HX IIPELe/IOB OrHECTOHKOCTH.

YBeJHUeHHUs Ipejiesia OTHECTOMKOCTH Kese300eTOHHBIX KOHCTPYK-
HUH MOXKHO JOCTHYb KOHCTPYKTHBHBIMM peIIeHHSMH U NPHMeHeHHeM
MaTepHaJoB (6eTOHA M CTaJH) C JIYYLIHMH TEPMONPOYHOCTHBIMH XapakK-
TEPUCTHKAMHU.
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K KOHCTPYKTHBH!:IM pelIeHuaM OTHOCATCA CJeAYIOLHE!

yBeJHYeHHe CeyeHHS KOHCTPYKUHH;,

CHHXKeHHe Harpy3oK Ha HecylllHe KOHCTPYKIIHH;

yBeJHueHHe TOJIHIMHB 3alUTHOTO CJIOSi TPOAOJBLHOH pAaCTAHYTOIR
apMatypsl AJIsl 371eMeHTOB KOHCTPYKUHMH, paboTalomux Ha u3rub H pac-
THAXKEHHe;

H3MeHeHHe croco6a OMHPAHHA KOHCTPYKIUHH;

H3MeHeHHe YCJIOBHH oborpesa.

TepMONpPOYHOCTHBIE XapaKTEPHCTHKH MaTepHaJsoB HJMIOCTPHPYIOTCS
rpagukoM, MoKasaHHbIM Ha pHc. 2.5. M3 HuX, Hanpumep, CjaelyeT, 4TO
6eTOH Ha H3BECTHAKOBOM 3allOJIHHTEJJ e HMeeT HEKOTOpbI€ NMPEUuMylieCcT-
Ba nepej 6€TOHOM Ha rpaHHTHOM 3amoJiHHuTese. M3 apMaTypHBIX cTatel
[0 TEPMONPOYHOCTHBIM XapaKTEePUCTHKAM Jyullleli siBIseTcs ropsayexa-
' TaHasi HHSKOJIEI‘HPOBaHHaSI CTajb TNEepHOAHYECKOro NpodHuas Map-
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Puc. 2.5. VaMeHeHHe NPOYHOCTH KaMEHHBIX MaTepHaJoB Npu
AEHCTBHHM BBICOKHMX TeMnepartyp:

1 — H3BecTHAK; 2 — TpaHHT; 3 — IeMEHTHO-NMecuYaHblii pacTsop; 4 —

CHJIHKATHBII KHPIHY; 5 — GeTOH C IPDAHUTHLIM 3alOJHHTEeNeM; 6 —

Kepam3uToGeToH; 7 — MeHOKepaM3HTOGETOH; 8 — OGeTOH Ha H3BeCT-
g HAKOBOM 3aloJiHUTe e
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IIpu obecneyeHun TpebyeMbIX NpeAe]OB OTHECTOHKOCTH MaHe  bHbIX
KOHCTPYKIHH caenyer o6paliaTh BHHMaHHe Ha 3aLIUTYy Y3JIOB Kpellie-
HHSI U HaBECKH IaHeJeH, a TaKKe repMeTH3alHI0 CTHIKOB MeX]y MaHe
JAMH. 3alliTa y3/0B KpelJieHHs, a TakKe 3ajJelKa 3a30pOB B MecTax
NPHMBIKAHHS HABECHBIX U CAMOHECYLIHX CTEH K 4acTAM 3JaHHs J0JKHA
obecrneudBaTh Ipejies OTHECTOMKOCTH, paBHbIH TpeGyeMoMy mpenesy
OTHECTOHKOCTH KOHCTPYKIHH. :

Fnasa 3

HOPMHPOBAHUE OTHECTOMKOCTHU METAJIJIHYECKHX
A JEPEBSHHBIX KOHCTPYKLLUH

3.1. Buabl MeTaNMYeCKHX KOHCTPYKUMH M MX OTHECTOHKOCTDH

K TpaaiMUMOHHBIM MeTa/IHYeCKHM = KOHCTPYKLUHSAM OTHOCATCH KO-
JIOHHBI, 6aaKH, pepMBl, apKH, paMbl # T. 1. Hanbosee nepcneKTHBHBIMH
SIBJSIIOTCS JIETKHEe MeTajinueckHne KOHCTPyKUuH. IIpumeHeHue uX Ha
15—20% cokpauaer CpoKH CTPOHTEJNbCTBA MPOMBILUIIEHHBIX 3JaHHUM,
.Ha 20—259% moBBIIIaeT MPOU3BOAUTENBHOCTb TPY/Ja H B HECKOJBKO Pa3
yMeHbIIaeT pacxoAbl Ha TpaHcnopT. KoMmmniekTHoe 3aBOJCKOe H3TOTOB-
JIeHHe U TOCTaBKa JIerKHX MeTaJslIMYeCKHX KOHCTPYKIHH co3aatoT 6/ia-
FONPUATHBIE YCJAOBHS AJs1 IIHPOKOTO PacnpocTpaHeHHs BBICOKOMPOH3-
BOJHTENBHOIO MeTOoa KOHBeHepHOH cOOpKH U G6JOUYHOrO MOHTA)Ka 37a-
HUIL.

HesamuiienHble MeTa IHUeCKHe KOHCTPYKIHH HMEIOT HEeBBICOKHH
npejiesl OTHECTOMKOCTH, KOTOPBIH ONpejpensieTcss BpeMeHeM HX HarpeBa
JI0 KpHTHUYECKO# TeMmmepartypbl. BesiuunHa KpPHUTHUYECKOH TeMIepaTypsl
3aBHCHT OT BH/Ja MeTaJljla U 3amaca NPOYHOCTH. 3HAYeHHS KPHTHYECKOH
TeMIepaTyphl INpu 3amace MNPOYHOCTH, paBHOM 1,6, mpuBefeHH B
taba. 3.1. /

Tab6auua 3.1.

Maepuas L e
Craab yraepoaucras mapok Cr. 3, Cr. 5 470
Huskonernposaunas cranab Mapku 250I2C 550
HuskoaerupoBanuas craip Mapku 30XI'2C 500
Amovunuessie crniiaBbl mMapok AMr-6, AB-T1 4 225
Amowmunnessie criiaBer mMapok JIIT, 16T 250
AmomunneBblit cmaB Mapkn B92T 165
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Bpems marpeBa KOHCTPYKIHH A0 KPHTHUECKOH TeMIlepaTypbl 3aBH-
CHT OT NpPHBEJEHHOH TOJIUHBI MeTasna Omp, ONpefeasieMOl KakK OTHO-
IIeHHe IJIoliaau IoIMepeyHoro CeYeHus K 06orpeBaeM0171 JacCTHy nepuMer-
pa CeyeHHsi:

\ 8ap = F/II. (3.1)

" Hanpuwmep, y crajgpHbIX KOHCTPYKIHH 63 OrHe3amuTbl IpH
8np=0,3 cM npenen oruecroiikoctu paser 0,12 4, a npu §,,=3 cM paBen
0,45 u [9]. Takue npemesbl OrHECTOUKOCTH BO MHOTHX CJydasX HexocTa-
TOYHBI, B CBSI3H C 4eM TpeOyeTcs OrHe3alluTa MeTaJJInueCcKHX KOHCTPYK-
LHH.

[Ilupokoe mNpHMEHEHHE TOJYUH/IH JIeTKHEe MeTaJIHIeCKie KOHCTPYK-
1uu u3 Tpy6 tunoB «Moayab» (puc. 3.1) unu «KucaoBoack» u U3 rops-
yeKaTaHbIX Npoduiell (OJHHOYHBIX YTOJKOB U ABYTAaBPOB).

Puc. 3.1. YcrpoHCTBO NPOCTPAHCTBEHHOrO MOKPHITHSA «MOAyJb»:

a — cxema paspesa; 6 — yseJl KpelnJeHHSl CTepPXKHEBOro 3JieMeHTa K rlonyc(bepe; B — RIeTa-
JIH NOKPBITHH; I' — JeTaJli HaBeCHBIX HapyXKHbIX CTEH

CTpPYKTYpHYIO IJIUTY COOMPAIOT U3 CTEPKHEBHIX / U Y3JIOBBIX 2 3Je-
MeHTOB. CTeprKHeBble 3JIEMEHTH H3rOTABJAUBAIOTCS U3 TOpsiYeKaTaHBIX
Tpy6 muamerpom 50—133 MM, B KOHIBI KOTOPBIX 3alpeCCOBAHbl BKJa-
JBILIA 5. Y3J0BbIe 3J1eMEHThl HMEIOT OTBEPCTHsI (¢ pe3b0oii) B Hampas-
JIEHUH CXOJSLHUXCS CTepKHeH, UTO MO3BOJISIeT B OJHOM y3Jie COeJlHHUTb
or 8 10 12 crepxkHed.
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DJyleMeHTaMH KpeNJIeHHs] CTepPIKHEH SBJSIOTCS BBICOKOIPOUHBIE 60JI-
Thl 4 1HaMeTpPoM 22 MM, KOTOpble NpH BpalleHHH MOBOAKOBOH raiku 3
BBMHYMBAIOTCS B y3/0BBle 3j1eMeHTH 2. CoelnHeHHe IOJy4YaeT HeoOXo-
JIUMYI0 TPOYHOCTD TIOCJIE TOTO, KaK roJIOBKa 00JITa, HaX0AS1Ierocs BHyT-
PH CTepKHS, YIPeTCcss BO BHYTPEHHIOW NMOBEPXHOCTh BKJajblla I, a 1o-
BOJKOBas rafika J 6yJer IJIOTHO 3ajKaTa MeX/y NOBEePXHOCTSMH y3J0-
BOTO 3JeMeHTa U BKjaaabima. ONHpaloT MJIHTY Ha CTajbHbIE KOJOHHEI 8,
YCTaHOBJIEHHble HAa (yHAaMeHTax 7.

IToxpHiTHS 3/aHUST U3 JIETKHX META/JIMUeCKHX KOHCTPYKUHH OBIBAIOT
JByX BHJOB: [0 NPO(GHIMPOBAHHOMY CTAJbHOMY HACTUIYy 8 U C mpHMe-
HeHHeM acGecToleMeHTHBIX nanesei /1. Yremaureab 9 1moJ 3allUTHEIM
cjaoeM /0 moxeT OGBITh CrOpaeMbIM, TPYAHOCIOPAeMBIM H HECTOPAEMBbIM.

Hapy:kHuble cTeHBl 0OBIYHO BBHIIOJNHSAIOTCS B ABYX BapHaHTax: U3 Me-
TaJJINYECKUX JINCTOB U TaHesell H U3 acOecToleMeHTHBIX naHeseld. Cre-
Ha MOJHUCTOBOH cOOPKH COCTOUT M3 METAJJIMYECKHX JIUCTOB /2 BHyTpeH-
Hell OOLIMBKH C YKpeIJIEeHHOH Ha HHUX C MOMOLIbIO KJes WJIH LIThipei
TenJou3oJsiuell /13 U CoeJJHHEHHBIX C pureassMu /6 kKapkaca Kploka-
MH /4, a TakxKe HapYXKHBIX JUCTOB /7, KOTOPble COEJHHEHBl C PUTENSIMH
caMOHape3awIUMHu BuHTaMu [5. Mexay co6oii B Kaxgoi OGLIHBKE
JIHCTHl COeNHHEHbl KOMOMHHPOBAHHBIMU 3aKjaenkaMu. AcGecTosepeBsiH-
Hble MaHeJH COCTOAT M3 JepeBsIHHOro kKapkaca 18, ac6ecToleMeHTHBIX
o6muBok 19, yrennurens 20 ¥ napou30JSIIHH.

Jlerkue MeTaJsJinuecKue KOHCTPYKIHH MOHTHPYIOTCS HHAYCTPHAJb-
HBIMH METOJaMHM, UMEIOT PsiJ NPeHMYILeCTB, OJHAKO OHH NPEeJCTaBJASIOT
€000 60JbIIYI0 MOXKAPHYIO ONACHOCTD.

Ananu3 moxKapoB B IPOH3BOJCTBEHHBIX 3JAHHSIX C NMOKPHITHAMH H3
JIETKHX METaJIJIMYeCKHX KOHCTPYKUHUI MOKasaJsi, 4TO MOKDPBITHS BHIrOpa-
JIU Ha 3HAYUTEJNbHBIX MJIOLIAASAX ([JECATKH ThICSY KBaJpPaTHBIX METPOB)
3a 20—25 muH. I1pa 3TOM moxKapbl CONPOBOKAAIHCHL OOPYLIEHHEM IO-
kpbiTHil. OCOOEHHO HMHTEHCHBHO pasBHBAJICA II0XKAp HA KPOBJE IPH
BO3HHKHOBEHHH TODEHHSI BHYTPH 3JaHHs. BciencTBue Majiod TOJIIHHBL
3JIEMEHTOB CTPYKTYpHBle NOKDBITHSI MMEIOT Ipejel] OrHeCTOHKOCTH
0,19 u.

B mpolecce HaTypHBIX OTHEBBIX HCHBITAHHH JIETKUX METaJJIHYECKHX
KOHCTPYKIH#, npoBeeHHbIX B IT. OuakoBo, Bpexuese u Byxape, BbHI-
SIBUJIOCH, UTO OINACHBIM 3HAYEHHEM CpeHe00beMHOI TeMIlepaTyphl sB-
Jasiercs TeMneparypa okoso 280°C, nmpu KoTopo# TeMmepartypa Ioj mpo-
(GuIHPOBaHHBIM CTaJbHBIM HacTHJAOM gocturaer 380°C (puc. 3.2). Ilpu
TaKO# TeMIeparype HabJI0faercs NJIaBJAEHHE W BOCIIaMEHEHHe IIOJIH-
MEpHOTO YTeNJUTeNs, ero HHTEHCHBHOE TOpeHHe, COMPOBOXKAAIOIIeecs
OBICTPBIM DOCTOM TeMIIepaTyphl B OOpYILIEHHEeM HOKPBITHS yiXKe uepes
7 MuH mocje 3aropaHusi KpoBau. Hambosee moAroTOBJAEHHBIMH K BOC-
IJIaMeHEeHHI0 O0Kas3aJHCh YYaCTKH KPOBJH, ITPUMBIKAOUIHE K CT€HaM
3llaHust. DTUM OOBSICHSIETCS CPAaBHHTEJNBHO OBICTPOE paclpocTpaHeHHe
MJIaMeHH N0 BCEMY NMepUMeTpy NOKpuITUs (10 20 M/MuH).

B 3manusix W3 Jerkux MeTaqJIMYeCKHX KOHCTPYKIHH Heo6X0IHuMO
NPe/yCMOTPETh IeJbIH KOMIIJIEKC cneumpnqecxnx IPOTHBOIOKAPHBIX
MEepOTPUATHH.
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Puc. 3.2, I'paduk u3MeHeHHs Temmepa-
TYpbl 1'a30B B MOMEILEHHH:

1 — cpenHeoGbEMHON TeMIepaTypbl; 2 — TeM-
nepaTtypsl MOA HaCTHJIOM

10 T, Mun

K nmepcnexkTHBHBIM MeTaJlIHYe-
CKHM KOHCTPYKLHAM OTHOCATCS
TaKKe BHCSIYHe KOHCTPYKUHH AJIsi
60JIbIIENPOJIETHHIX 31 aHHH U COO-
pyeHui. B KauecTBe nmpuMepoB
MOXKHO IpPHBECTH OJHMIHHCKHE
coopy:keHusi B Mockse: cHoprt-
koMmmiaeke «OnUMIHACKHA», Be-
aoTpek B KpbliaTckoM, yHHBep-
caJbHBIl CHOPTHBHBLIH 3asJ Ha
5000 mecr B HMamaiizioBe u ap.
Pa6ora OCHOBHBIX 3/1€MEHTOB BH-
csiYel CHCTEMbI TOJILKO Ha OCEBOE
pacTsiKeHHe ~I03BOJsieT MOJIHee
HCII0Jb30BaTh HECylllHe CBOHCTBA
MaTepHaJoB, NPUMEHSATb caMble
s¢dexTUBHBIE H3 HHX H ofecre-
YUBaTh MAaKCHMAJbHYIO Maccy
KOHCTPYKIHH.

B  BHCAYMX  KOHCTPYKLUHAX
(puc. 3.3) ob6s3aTe/IbHBIM KOHCT-
PYKTHBHBIM 3JIEMEHTOM SIBJISIETCH
OMmopHBIK KOHTYp 3 (:xkene3obe-
TOHHBIA HJIM CTAJbHOMH ), BOCHPH-

HHMAIOLKI pacrnop OT CHCTeMbl TPOCOB [ (cTaJbHOH MeMOpaHbl), KO-
TOphle 00Pas3yl0T KPHBOJHHEHHYIO IIOBEPXHOCTb AJs YKJAAKH IJIHT
nokphiTHs 4. BepTuKanbHble peaKlUHH MOKPLITHS NMepefaloTess Ha CTOHKH
2, NOAJePKUBAIONIHE ONOPHBIA KOHTYp .

IToBesieHHe B YCJOBHSX MOXKapa BAaHTOBHIX (TPOCOBBIX) MOKPBITHH
MOKa He H3yueHO. MOXKHO 0XKH/IaTh, UYTO HAarpPeB TPOCOB 10 KPUTHUECKOH
remnepatypsl 300°C B yc/OBHSIX MOXkKapa NMPOU30HIET GBICTPO.
Hcnuiranus MeMOpaHHBIX MOKPBITHH, poBesennsie BHUHITO MBJL
CCCP, nokasaJu, 4T0 cTajbHas MeMOpaHa 6e3 OrHEe3alUThl COoCO6HA
JIJIATETbHO (60J1ee 1 u) He OOPYLIMBATBLCS B YCJOBHAX MOXKapa MpHU yc- -
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JIOBHH HaJleXKHOH TeNJIoM30JIsALHH 0nopHoro Koutypa. [Ipenen orsecroii-
- KocTH MeMOpaHbl Obla onpesesed no nporuby, pasaomy 1/15 npasiera.
Ilpu takom nporube npejesn orsecroikoctu cocrasusa 0,78 4, a KpHTH-
yeckasi TeMneparypa — 825°C (puc. 3.4). Bosee BricoKoe, yeM y 0ObIU-

Mpoeud

1:20 '
1:30 4
1:40

1:50 /
1:60

1:70 /

1:80

. /
1:90 7
1:100 //

hoo 500 600 700 t,,,;5,°C

Puc. 3.4, Ilporu6 cra/nbHOil MeMOGpaHbI
NPH ee HarpeBaHHH NOJ HATpy3KOil

HBIX KOHCTPYKLHMH, 3HaueHHe KPHUTHYECKOH TeMIepaTypbl y MeMOpaHbI
o0bsacHsieTcs: 0c000i, NMPOCTPAHCTBEHHOH PabOTOH 3TOH KOHCTPYKIHH.
Opnako mporu6 B 1/15 mposiera HCK/IOYaeT JajdbHeHUIYIO 3KCIIyaTa-
I[HI0 TMOKPBITHS. YUHTBIBAS, YTO TaKue KOHCTPYKIMH YHHKAJbHBI, Kak
H CaMO 3JaHHe, B KOTODOM OHH NPHMEHSIIOTCS, H 4YTO 3aMeHa TaKoro
MOKPHITHS TIOCJIe 10XKapa CBA3aHa C OrPOMHBIMH 3aTpaTaMH CPeACTB,
1esecoo6pasHo 3alHIATh HX OT JeHCTBHS BHICOKOH TeMIlepaTypbl NPH
noxape.

AnmomunneBasi MemGpaHa BejeT celsi B yCJOBHSX Mo)Kapa 3HAYH-
TeJbHO XyXKe, yeM crajbHasi. MemOGpaHa TosmuHON | MM H3 cmyaBa
AMr2I1 6e3 orHe3amUTHl Pa3pylluaach y:Ke uepe3d 6 MUH HCOBTAHHAH,
IIpH OTHe3aluTe BeHyuyHBawmuMcs nokpoitueM BIIM-2 ¢ pacxonom
NOKPHITHS 4 Kr/M2 — uyepe3 32 MHH, a OpH pacxoze 5,5 kr/mM? — yepes
47 muH. OueBHIHO, OTHE3alUTa aJIOMHHHEBLIX MeMOpaH HeoOXoaHMa.

3.2. CnocoGni NOBLIIEHHSI OPHECTOHKOCTH METAJNJIMYECKHX KOHCTPYKUHH

Kak oT™Meuanoch, He3alHIEHHbBIE MEeTalJIHYeCKHe KOHCTPYKUHH TIPH
CTaHAapPTHOM peKHMe 0XKapa HMEIOT HEBBICOKHE Ipefiesibl OTHEeCTOHKO-

' CTH, O3TOMY HX lieJ1ecO06pasHO MPUMEHSTb B TeX CJydyasix, KOraa B yc-
JIOBHAX TOXKapa HCKJIIOYEHO HarpeBaHue A0 KPUTHUECKOH TeMIeparyphl.
DTa KpHTHUeCKas TeMmeparypa AJjs OOGbIYHBIX CTaJbHBIX KOHCTDPYKLHI
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cocrasJsier okoso 500°C, st TPOCOB BaHTOBBIX HOKpPHITHI 0K0J10 300°C,
IJIsi €TaJIbHBIX MeMOpaH H3 yCJI0BHs JHomycTuMoro nporu6a B 1/80 mpo-
gera 570°C (cM. puc. 3.4), nas allOMUHHEBBIX MeMOpaH okoso 200°C,
IS NIETKHX METa/IIHYeCKHX KOHCTPYKIMi CO CrOpPaeMBIM yTelUIHTe/eM
okoso 300°C (mpu BenuuuHe cpeaHeoObeMHOH Temmepatypsl 280°C).

Mcxonsi u3 3TOro yC/IOBHSI, MOKHO PACCUHTATh HOMYCTHMYIO MOKap-
HYIO Harpy3Ky B IIOMEIIEHHH, IPH KOTOPOH BO3MOIKHO MpHMEHEHHE He-
3alHUIEHHBIX METAJIHIECKUX KOHCTPYKIIHH.

YBesHuUTh Tpefesbl OrHECTOXKOCTH METaJJIHUeCKHX KOHCTPYKLIUH
10 0,75 4 mo3BoJsieT MpHMeHeHHe aBTOMAaTHUYECKHX YCTaHOBOK HOXKAapo-
' TYLIEHHS.

HaunGosee pacnpocTpaHeHHBIM CTOCOGOM MOBBIIIEHHST OTHECTOHKOCTH
MeTa/IJIAYeCKHX KOHCTPYKIHH sIBJsIeTCs] UX OOJHIIOBKA HECropaeMbIMU
MaTepHaJaMH C MaJOH TeNJONpPOBOAHOCThIO. [Ipemen orHecTodkocTH
00JIMIIOBAHHONH KOHCTPYKLUUH MOXKHO ONpEAeSHTb MO PYyKOBOACTBY [9]
B 3aBHCHMOCTH OT MaTepHaJia, TOJIUHBI OOJHIIOBKH H NpPHBELEHHON
TOJIIMHBI CeueHHs!, onpeaeaseMoil nmo gopmyae (3.1).

TpaauuHOHHBIM CIHOCOG0M OTHE3aIIHTHl CTAJNbHBIX KOJOHH SIBJISETCS
ux o6sunoBKa Kupnuuom (puc. 3.5). Las toro uro6bl uabexartb paspy-
IIeHHs] KJIaJKH B Pe3yJbTATe HEOJHHAKOBOIO TEIJIOBOTO paCIIHpPEHHSs
KOJIOHHBI M KJaJKH, MEXAy HHUMH YyCTPAauBAIOT HeGOJbIIOH 3a30D.
Knanxy apMHPYIOT ¢ TOMOIIbIO CTaJbHBIX AHKEPOB, I[PHBApPEHHBIX
K 3alIHIlaeMOd KOHCTPYKLHH.

Puc. 3.5. O6/H110BKa KOJOHHBE KHPIHIOM

Jpyroit TpaaUIHOHHBI c10C06 — 00ETOHHPOBAHHE METAJJIHYECKHX
KOHCTPYKIHK# MOC/Ie MPUKPEIVIEHHs K HIM apMHUPYIOLIed CTaJIbHOH CeTKH.
OnHako 3TH CHOCOOBI 3aUIUTHI TPYAOEMKH, yBeannBamT pasMepsl U
Maccy KOHCTPYKIHH.

BoJiee mepcrneKTHBHBIMHU SIBJASIOTCS OOJUIOBKH H3 TEIIOU30JSIIIHOH-
HBIX IJTUT, HMEIOIIHUX MAaJIylo TEemJIOMPOBOIHOCTb. XOpOUIHe Pe3yabTaThl
f1a OrHeBHIX HCIBITAHHAX TOKa3aJu OOJHIOBKH H3 IUIMT COCTaBa
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HHWHWMoccrpos, cocTosiliye U3 MepJuTa, BEpMUKYJIHTA H IeMeHTa, ac-
GecTonepJHTOLEeMEHTHBIe IIIHTH U IVIHTHL U3 YJYYIIEHHOH CYXO# I'HICO-
BOJl HITYKATYpKH C HAIOJHHTEJNEM H3 PyOJIEHOr0 CTEKJOBOJIOKHA.

Hapo oTMeTHTh, 4TO CyLleCTBEHHOE 3HaueHHe JIsl 3aLUTBl HMeeT
Crnoco6 KpemnieHusl MJIHT K MeTaJJIHueCKUM KOHCTPYKUUAM. P eKTus-
HBIM cnoco6oM KpemJieHHsi SIBJISIETCS] MPUBAapKa K 3allHIaeMOH KOHCT-
PYKIMH BBIIYCKOB apMaTyphl, BBEIEHHOU B IUIUTHI B IIPOIlECCE HX H3ro-
TOBJIEHHS, C MOCJIeAYIONIeH 3a/leJIKOH LIBOB TeM Ke COCTaBOM, H3 KOTO-
pPOro H3TOTOBJIEHHB IJIUTHL. J[pyroit 3ddekTHBHBIN crnocob KpenaeHHs
IVIHT — YCTAHOBKA HAIIEJbHHKOB H3 XOJIOJHOTAHYTHIX NpOQHIEH Aad
3aKpbIBaHHS CTHIKOB. HalnenbHUKH KpensiTcss K KOHCTPYKLUHH CaMOHa-
pe3amluMi BUHTAMH. B yC/OBHSIX MOKapa HalleJbHHKH OrpaHHYHBA-
JOT TeMIepaTypHble H ycaJAouHble AeOpMaunMu IJIHT, HAIEXKHO yaep-
JKMBAIOT IJIUTBl Ha MECTe U HCKJ/IOUAIOT UX Npex/aeBpeMeHHOe paspy-
IIeHHe.

K mepcnekTHBHBIM crmoco6aM OrHe3alluThl MeTaJ/JIHYeCKHX KOHCT-
PYKLHH OTHOCATCS OrHe3alUTHBIE IITyKaTypku. OHH H3roTaB/IH-
BAlOTCS M3 CMECH IOPHCTOrO 3aloJHHTeNsi (MepJHT, BEPMHKYJIHT)
H BsKyllero (IleMeHT, THIIC, H3BeCTb, KHUAKoe cTeksao). Ilepen HaHe-
CeHHeM IWITYKaTypKH CTaJbHble KOHCTPYKIHH THIATEJbHO OUHILAIOTCS
OT TPsI3H, IBIJIH, P2KABYMHBL U aDMHUPYIOTCS CTAJIbHON CeTKOH 3 ¢ pa3me-
poM siueliku 10 100 MM, IPHKPEIJIEHHOH K 3alHIIaeMOil KOHCTPYKIHH 2
ankepamu I Ha paccrosiiud 10 MM oT ee moBepxHocTH (puc. 3.6). B
cJyyae HUCIOJb30BAHHS 06beMHON CeTKH § (ceTKH pabuTiia) OHAa MOXKET
HaKJa/JAblBaThCsl HEMOCPEJACTBEHHO HA IOBEPXHOCTb KOHCTPYKIIHH.

e

a ] i} 2
Puc. 3.6. 3amuTa MeTaqqHYeCKHX KOHCTPYKIMH IITYKaTypKO¥:
a — C HCNOJb3OBaHHEM IJIOCKOH ceTKH; 6 — ¢ Hcmojab3oBanHeM I-06pasHbix

LIMHJIEK; B — KOJIOHHBI JIBYTABPOBOrO CeyeHHs; I — 6aJiok

Jisi ITyKaTypKH, HAHOCHMOH METOZOM MOJIYCYXOro TOPKPETHPOBa-
HUSl, B KaUeCTBe apMHPYIOIIUX 3JeMEHTOB JONyCKAeTCcsl HCIOJb30BaTh
[-o6pa3Hble WNUIbKH 4 U3 MPOBOJIOKH AHAMETPOM 3—4 MM H AJHHOH
He MeHee 80 MM, IpUKpeIJIeHHbIE K 3alHI[aeMO MOBEPXHOCTH C HIATOM
200 MM ¥ mocJie IPUBAPKH OTOTHYTHIE TAKHM 06pa3oM, 4TOOGHl paccrosi-
HHE OT HX KOHIEBHIX KPOMOK /I0 TOBEPXHOCTH KOHCTPYKI[HH HE IpEBHI-
mwayno 10 MM. KoHIbl HIMHIEK, CMEXHBIE C YIJIAMH KOHCTPYKIIHH, H0JIK-
HBl BBICTYIATh 32 KPOMKY rpaHu Ha 10 mwm.
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DBasnkH u KOJIOHHBI, BBIIOJIHEHHbIE H3 ABYyTaBpa HJH IIBeJJjepa MoJ-
KaMH Hapyxy, Nepej KpenJeHHeM apMHpYIOLIeH ceTKH 5 06epThiBaloT
CTEKJOTKAHbIO HJIH (POJIbro# 6, 3aKpbIBAIONUMH IIYCTOTHl H CHHKAIOLIH-
MH pacxoj, Ae(HUIHUTHBIX TENJOH30JSIMOHHBIX MaTepHanoB. s yBe-
JINYEHHS JKECTKOCTH CJIosi OO/MHIOBKH NpHMEHsIeTCsl apMaTypHBIH Kap-
Kac 7.

OrHe3alluTHble WITYKAaTypKH MOTYT HAHOCHTBbCSl KaK Ha 3aBOJe, TaK
H HeNOCpPeJACTBEHHO HA CTPOHILIONaZKe BPYUYHYIO HIH MEXaHH3HDPOBAH-
HBIMH crioco6amu. Bbicokoe KauecTBo paboT ob6ecneduBalOT I EMEHT-
nywka HITHIK-1M, C-320A, CB-117, ycraHOBKa /st HAaHECEHHs OTHe-
sawuTHBIX wWryKatypok LIHMHMOMTII, a Tak:ke manorabaputHsle ycra-
HOBKH KoHcTpykuuih HHMHMMocerpos.

WHorpa o6JHIOBKE U LITYKATYPKH HENPHEMJIEMBI IO 3CTETHYECKUM
HJIH KOHOMHYECKHM cooOpaxKeHHsiM. B 3THX ciayyasx MpHMEHSIOTCS
BCIyYHBawUuecst orHe3amurhsle nokpeitus BIIM-2 u BIIM-3 (paspa-
6orannsie BHHUHUIIO MBJL CCCP), npu pacxone 4,5 Kr/M? noBbllIa10-
LlHe Ipejes OrHeCTOMKOCTH CTaJbHBIX KOJoHH 10 0,8 u; ipu pacxone
5,6 kxr/M2 — no 1 u; 6,5 kr/mM2 — po 1,25 u. ITokpeiTue BIIM-2M 1npu
pacxozie 4,5 Kr/M? noBHILIAET NpeJie] OTHECTOHNKOCTH CTaJbHBIX KOJIOHH
no 1,25 4, a npu pacxone 6,5 kr/mM? — no 1,53 4. [ToKpBITHS HMEIOT XO-
poliuii BHEIIHHHA BHJ, HAHOCATCS MEXaHH3HPOBAHHBIM CIOCOOOM, art-
Moc(hepoycTOHYHBE, MaJIO MOABEpKeHHl cTapeHulo. Takoi xe sddekr,
kak BIIM-2M, oGecneunBaeT BclyuHBaloOlieecsi NOKPHITHE «IDKpaH-My,
paspaborannoe Kasaxckoit HUIIJI.

K HOBBIM BHAaM BCHYYHBAIOLUIUXCH OFHE3AUIHTHBIX NMOKPLITHH OT-
HocsATes (hocarHble TOKPHITHSA, padpaboraHHble NpobJaeMHON Jadopa-
Topueit ¢pocparubix marepuanos LIHMHUCK um. B. A. Kyuepenko. ®oc-
¢arHoe noxphitie OPII-MB TonmuHOA 4 MM CIOCOGHO yBEJNHUYHTD IIpe-
JleJl OTHECTOHKOCTH CTaJIbHOH KOJIOHHBI KOpOoOYaToro CeuyeHHs C pas-
Mepamu 2020 cm go 3 u.

Hast  yBennyeHHs! OTHECTOHKOCTH HECYIIHX MeTa/JIHYeCKHX KOHCT-
PYKIHi NOKPBITHH H NEPEKPHITHH NPUMEHSIOTCS MOJBECHbIe MOTOJKH H3
HEeCropaeMblX MaTepHaJoB.

Ha puc. 3.7 nokasan BapHaHT 3allUThl HECYIIHX CTAJbHBIX KOHCT-
PYKUHMII IOKPHITHS C MOMOMLIBIO IIOABECHOTO IOTOJKA, 0becrneunBalomui
npejesa OrHeCTOHKOCTH 1 4.

A dexTHBHBIM cnoco60M yBeJHYEHHS OTHECTOHKOCTH MeTallJHye-
CKHX KOHCTPYKLHH SIBJISIETCS OXJa)KJeHHEe HX BOJOH, KOTOpas MOXKeT
NOJAaBaTbCsl KaK HENOCPEJCTBEHHO Ha IOBEPXHOCTb KOHCTPYKLHH OT
CTIPUHKJIEDHBIX HJIH JPEHYEPHBIX CHCTeM, TaK H BHYTPDb Hee. Bo BTO-
pOM cirydae KOHCTPYKIHs H3rOTABJHBAETCS IYCTOTEJIOH H repmerH-
HOH M3 CTOHKHX K KODPO3HH CTaJei. \

IIpenmymecTBaMu 06/1a1al0T KOHCTPYKLUHH C IONOJHEHHEM 3alaca
BOJbI J1H6O ¢ ee HHPKyJasiuued (puc. 3.88). Ilpu BCKPHITHH CIPHHK/IEpA
OTKpBIBAaeTCsl aBTOMATHYECKMi KJalaH; BOAAa H3 BOLOIPOBOJA, LUPKY-
JHPYS 10 KOHCTPYKIHH, MOXKeT 006ecneynTh NPaKTHUECKH HEOrpaHHUeH-
HBIH Npejies] OrHECTOMKOCTH NPH YCJIOBHH obecredyeHHs HalIexKHOil pa-
60TH BHYTpPEHHEro NPOTHBOIOMKAPHOTO BOJONPOBOJA.
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Puc. 3.7. 3amura HeCymIHX KOHCTPYKUHH NOKPHITHS TOJA-
BecHBIM MOTOJIKOM (KoHcTpykumn LIHHWUSIT spesnuuinbix
3JaHHH H CMOPTHBHBIX COOPYXKeHHIT):

1 — mnpoBoJiOYHash MOJABecKa; 2 — Hecyulas crajabHas GaJjka;
3 — acGecToneMeHTHbIe NANTH TOJULHHOH 8 MM; 4 — TOHKOCTEHHBbIii
rHyTHIE npoduab; 5 — naura «AKMHFpaH» HJAKM «MHHEPaTOH» TOJ-

uHHON 19 MM; 6 — Hecyumuit mBennep. Kapkaca
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Puc. 3.8. BojoHanoJsHeHHbIE CTAJbHLIE KOJOHHEI:

a — pasoBOro HamoJsiHeHHs (6e3 IHPKYJASUMH BOAb); 6 — C 3amacoM BOJbI
M C ee NUPKyJsinMel; B — KOJOHHA, 3al0OJHsemMas BOJAOH NpPH Noxape npu cpa-
GaTbiBaHHH CHPHHKJepa: | — chnpuHKaep; 2 — Kaanan AJsf 1OAAa4YH BOJLI H3
BOJONPOBOAA; I — rpaduK AJsi onpeieneHus npejesa OTHECTOHKOCTH BOJIOHA-
NOJHEeHHOfl KOJMOHHbI 6e3 MOMOJHeHHsl 3anaca BOJAL: | — KOJOHHA pa3Mepamu
100100 cM ® TOMMIMHON CTeHKH 3 cM; — 2 — KOJOHHa pasmepaMu 60X60 cm
H TONUIHHON cTeHKH 2,56 cM; 3 — KoJOHHA paamepaMu 40X40 cM M TOJUIHHOMN
CTeHKM 2 cM; 4 — KOJIOHHa pasmepaMu 20X20 c¢cM H TOJAUIHHON cTeHKH 1 cM
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B saksioueHne paccCMOTPHM OCOGEHHOCTH 3aILHTHI JETKUX MeTaJlIH-
YeCKHX KOHCTPYKIHH.

Haub6osee paguKaJbHEIM MEPONIPHITHEM IO YMEHbLIEHHIO HX TOXkKap-
HOH ONACHOCTH SIBJISIETCS 3aMeHa CropagMbiX MaTepHaJsioB Ha Hecropae-
Mble H TPYJAHOCrOpaeMble, HallpHMep, 3aMeHa cropaeMoil py6epoHaHON
KPOBJIH Ha OGHTYMHOH MacCTHKe B OOJIerYeHHBIX MOKPBITHSIX 3JaHHH Ha
Hecropaemyio M3 ac6ecTOoLeMEHTHBIX JHCTOB. B KauecTBe Hecropaembix
yTelIHTeJIell peKOMEHAYeTCs CTeKJONOop, MHHepasJoBaTHbE M CTEKJO-
BaTHBIE IUIMTBI, TpyAHOCropaeMbix — mneHomaactsl ®PII-1, Buaapec-5
u Ap.

B KOHCTPYKLHSIX ¢ NPHMEHEHHEM CropaeMblX MaTepHaJoB Ipeay-
CMaTpHBAIOT Mephl, OrPAHHYMBAIONIHE HHTEHCHBHOE pacIpOCTpPaHeHHe
noxapa no HuM. Hanpumep, nycTOTH B TOPIAaX y4yacTKOB KPOBJIH C NPO-
(unHpOBaHHBIM HACTHJIOM, MPHMBIKAIOIIHe K BEPTHKAJIbHEIM KOHCTPYK-
IUSIM 3[aHHH M CBETOAdPANHOHHBIM (DOHAPSIM, Y KOHbKA KPOBJIH H €H-
JI0Bax 3alOJHSIOT HeCropaeMbiM MaTtepuasoM. J1jsi yMeHbLIeHHs] CKOPO-
CTH pacnpocTpaHeHHs IIaMeHH [0 pyOepOHIHOH KpOBJe ee MOKPHIBAIOT
CJI0eM rpaBHs TOMIIHHOHK 20 MM 1O cJ10I0 GUTYMHOH MAaCTHKH TOJILIHHOH
He 6osee 2 MM.

Jas 3nauuit u3 o6JeryeHHBIX MeTasJIM4ecCKHX KOHCTPYKUHH Ipeny-
CMaTpUBaeTcsl YCTPOHCTBO IPOTHBONOXKAPHBIX NOSICOB U3 HECTOpaeMbIX
MaTepHaJsoB mupuHOoi 0,6 M B MeCTax NPUMBIKAHHSI HapyXKHBIX CTEHO-
BBIX [TaHeJell CO CropaeMbiM yTeIIUTeNeM K MeXAy3TaxKHHIM IepeKphl-
THSIM.

MeraJ/tnueckue KOHCTPYKIHH B 3JJaHHSIX 00JIerY€HHOTO THIA HMEIOT
npejies] OTHECTOHKOCTH, CONIOCTABUMBIH CO BpeMeHeM NPUOBITHS MOoJpas-
JleJIeHH# Ha TylleHHe moxkapa. Ilo3ToMy B 1essiXx yMeHbLIEHHS PHCKA
o6pylIeHHs: BCero 3JaHus IIPH IloXkKape, a Takxke [Js1 obecrneyeHHUs
ycaoBui paboTH TMOXKApPHBIX PEKOMEeHJAYyercs Ha MOKDHITHH 3JaHHH
yCTpauBaTh KpHIIeBble NPOTHBONOMKApHbIE 30HBI H3 HeCropaeMHIX Ma-
TepHaJIOB WM KPOBJIH, HMeIOLIHe pe/iesl OTHECTONKOCTH, COOCTABUMBIH
CO BpeMeHeM TyIlIeHHs, a B CAMHX 3/laHHUsIX — OrPaHHYHBATH I0KAaPHYIO
Harpysky Ju60 H30JHPOBATh KOHCTPYKTHBHO-IJIAHHPOBOYHLIMH pellle-
HHSIMH TIOXKapoomnacHble mporuecchl. ITogo6Hble MepHl npeaycMaTpHBa-
IOTCSl CTPOHTEJbHBIMH HODMaMH M IIpaBHJAMH.

3.3. MoxapHass ONAacCHOCTh AEPEBSHHBIX KOHCTPYKUHUH

JlepeBsiHHbIE KOHCTPYKIHH 06J1afalOT MOBLIIIEHHOM IOXKapHOH onac-
Hoctelo. IIpu 280—300°C npeBecuHa BoOCIJIaMeHSIeTCS M HAYHHAET HH-
TEHCHUBHO ropetb. B ciyuae AguTeNbHOrO HarpeBa BOCIJIaMeHeHHE BO3-
moxkHo npu 130°C. Huskasi Temnepatrypa BOCIIaMEHEHHSI NPHBOJHT
'K TOMY, YTO JepeBsiHHble KOHCTPYKIHH MOTYT 3apPOreThCs JaxKe NMpH He-
3HAUYNTEeJbHOM ouare noxapa. [loxkapHasi Harpyska B 3aHHSX C IpH-
MeHeHHEeM [epeBSHHBIX KOHCTPYKUH#A MoxKeT nocturath 150 kr/m2 u 6o-
Jiee, UTO YCJOXKHSeT TylleHHe moxkapa. Hanpumep, npH cTpouTenbCcTBe
KPHITOrO KaTKa B ApXaHreabCKe B OLHHX TOJBKO apKaX MPHMEHeHO
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300 M® ppeBecunbl (nmpuMepHo 50% or obmiero KoJHyecTBa MOXKapHOH
Harpyskd). B nonyJasipHo#i u laxke HayuyHOH JiMTepaType eCTb BHICKA3bi-
BaHHSI O TOM, YTO 3JEMEHThbl U3 JPEBECHMHbl MACCHBHOIO CEUeHHs SIBJIS-
I0OTCSi HErOPIOYHMH TMOTOMY, YTO HX TPYAHO mojKeub. OJHAKO ONBITHI
BHUHUIIO MB]I CCCP nokasaJu, 4To B YCJOBHSX peajbHOro mnoxapa,
T. €. KOIjJla KOHCTPYKIMsi HAaXOJHUTCsi B HArPeTOil cpeje, OHA yepe3 He-
CKOJIbKO MHHYT 3aropaercs, HeCMOTPsi Ha GoJiblllHe pasMepbl CedyeHwHs,
IPH 3TOM CKOPOCTb pacnpoCTpaHEHHs NJaMeHH 1o 6ajike ¢ pasMepaMu
ceuenuss 15X49 cm gocruraer 0,8 m/MuH. OcO6EHHOCTBIO FOpeHHs Aepe-
BSIHHBIX KOHCTPYKIHH $IBJISIETCS TaK¥Ke pacnpocTpaHeHHe moxkapa Io
IyCTOTAM.

B orpaxpamoumux AepeBsiHHBIX KOHCTPYKIHSX OObIYHO Ipeaycmar-
PHBaeTCsi IPOBETPHBAHKHE HX BHYTPEHHHX MOJIOCTEH OT KapHH3a K KOHb-
Ky, T. €. TIONIepeK 3/laHusi H NMPOJOJbHBIX pebep uyepe3 cIreluHaJbHbE
oTBepcTHsi B HUX (puc. 3.9). HapyxHBIH BO3AyX BXOAHMT B NPOAYX
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Puc. 3.9. Tlpoayxu AJsi BEHTHIHPOBAHHS NEPEBSHHOrO NMOKPHITHSA:
| — npoAyxX B KapHH3e; 2 — OTBEPCTHsS B NaHeasix; 3 — NPOAYX B KOHbKE

B KapHH3e, IPOXOJAUT yepe3 Bce NMAaHeJU M BBIXOAMT uepe3 NPOAYX, HMe-
IoIIMHCS B KOHbKe (KOHBbKOBBI mpoayx). BentunupoBanue, Heo6X0/1H-
Moe JJisl IpefOTBpallleH!s 3arHUBAHHS epeBSIHHBIX KOHCTPYKILHH, 3HaA-
YHTEJIbHO yBeIHYHBAET HX MOXKAPHYIO ONACHOCTb. BHYTpPH mycTOT rope-
HHE PacIpOCTPaHSIETCs] CO CKOPOCThIO GoJsiee 3 M/MHH, U BMeCTe C TeM
INPOHCXOJUT CKPHITO. ITO 3aTpPyAHsSET oOHapyKeHHe U TylIeHHe ouara
noxapa. B mpocioiike, BBHLy MaJoro ee o6bemMa, Npu rOPeHHH BO3HH-
KalOT OYeHb BHICOKHE TeMIlepaTyphl, TENJIO aKKyMyJHPYyeTCss U NMPH Mpo-
rOpaHHU NaHeJH HAayHHAeTCsl Ype3BbIYaHHO WHTEHCHBHOE OTKPHITOE To-
peHue.

BricTpoe pacnpocTpaHenne noxapa NPUBOAHT K HHTEHCHBHOMY pO-
CTy cpeiHEOOBEMHOH TeMmepaTyphbl, H HEPEJAKO KO BpeMeHH NPHOBITHS
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NOKAPHBIX [OJpPa3jeJeHull OrHeM OXBaThIBAETCH HACTOJIbKO O60Jblluas
IJI0IA/ib, YTO JIOKAJIH30BATh M0Xap CTAHOBUTCS HEBO3MOXKHO.

CKopoCTh mepeyrJaHBaHUs APEBECHHBI HE3HAUHTeJbHA U COCTABJISIET
or 0,7 MM/MuH 10 | MM/MHH B 3aBHCHMOCTH OT IONEPEYHOrO CEeYeHHS
KoHCTpyKIHi. [lostromy BpeMs oOpylueHHsT AepeBSHHBIX KOHCTPYKUH,
OCOOEHHO C MACCHBHBIM CEYEHHEM, COMOCTABHMO C NPEAeSOM OrHECTOli-
KOCTH Kes1e300eTOHHBIX KOHCTPYKIHH. CuuTaercs, 4To UX Hecylias CIo-
CcOOHOCTL yTpauuBaeTcss IIpH BO3pacCTaHHH paﬁolmx HalpsiKeHHH
8 YMeHbIIAIOWEMCS NPH 06ropaHHH CeuYeHHH KOHCTPYKIUHH [0 Mpe/ie/ib-
HbIX 3HaYeHHH, IPHHUMAaeMblX B PaCUeTax Ha OrHeCTOHKOCTb.

O6sacTb npHUMeHeHUst AepeBsHHBIX KOHCTPYKIIMH OrpaHHYeHa U B Oc-
HOBHOM persiameHTHpyeTcs riaBoil CHull 11-2-80 [18]. U3 nepeBsiHHBIX
KOHCTPYKIMH HaHOoJlee NMEepPCIEeKTHBHBIMH SIBJASIOTCSA KieeHble. B 3TuX
KOHCTPYKLHSAX yCTPaHEeHbI IOYTH BCe HEJOCTATKH APEBeCHHBl KaK CTPOH-
TeJbHOrO MaTtepHa/na (HeOAHOPOAHOCTDb, BJIHSIHHE BJIAXKHOCTH, HaJiHuue
CYYKOB H NMOPOKOB, CIOCOOHOCTh K 3arHHBAHHIO, KOPOTKOPa3MepHOCTb
marepuana). KieeHble gepeBsiHHble KOHCTPYKIHH MO3BOJISIOT 3KOHO-
MHYHO NepeKphiBaTh 0OJibllHe MPOJIeTH, OHH B 5 pa3 Jjerye xeJesobe-
TOHHBIX KOHCTPYKLHH TakKux e mpojeroB u Ha 30% aemeBse Tpanu-
IHOHHBIX KOHCTPYKIUHMH H3 Kesae3o0eToHa H crajnu. JlepeBsiHHble KOH-
CTPYKIIHH CTOWKH K KOPPONHPYIOLlIEH Cpejie H MOITOMY IIHPOKO MpHMe-
HSIIOTCSl B CKJIaflaX KaJHHHBIX YIOODEHHH M CHAbBHHHUTA, B CEJbCKOXO-
3AUCTBEHHBIX H JAPYTHX 3JaHHUAX.

3.4. Cnoco6bl OrHe3amuThl JePeBAHHbIX KOHCTPYKUMI

C uenplo CHHXKEHHSI MOXKAPHOH OMACHOCTH JepeBsHHble IVIHTHI, Ha-
CTUJIBl W MPOTOHBI, @ TaK¥XKe 3JeMeHThl HAaBeCHBIX MaHeJsell CTeH M mepe-
FOPOJOK IOJIXKHBI NOJABEPraThcA rayb60KOH NPONUTKE AaHTUIHMPEeHAMH,
a JepeBsiHHBbIe KJeeHble 6asiku, ¢pepMbl, apKH, paMbl H KOJOHHBI O011ie-
CTBEHHBIX, POU3BOJACTBEHHBIX H CKJAJCKHX TMOMEIIeHHH C NPOH3BOJCT-
BaMH KaTteropuu B cieayer mpHMeHsITb C OTHe3alUTHOH 006paboTKOM
[18]. _

TpanuuHOHHBIM COCOOOM OTHE3aIUHTHl SIBJASETCA HaHeceHHe HITyKa-
Typku (puc. 3.10).

CJoioft IITYKATypKH TOJILHHOM 2 cM JesaeT AepeBsSHHYIO KOJIOHHY
TPYAHOCTOpaeMO# ¢ MpeJesoM OTHeCTOHKOCTH | 4, a JepeBsiHHYIO Hepe-
rOpPOJKY — TPYAHOCTOpaeMoi ¢ mpejesnoM orHectroiikoctu 0,75 u.

SddekTHBHBIM CMOCOO0OM OrHEe3alUThl, NEPeBOASIIHM JpeBeCHHY
B TPYJAHOCrOopaeMoe COCTOSIHHe, SIBJSIeTCSl TaKke TIyyboKas NpPONUTKA
aHTUNHpeHaMHu ¢ noryouieHHeM 66 xr/m® coseit ammonus. Ilpomnurka
NpPOM3BOAMUTCS MOJ naBjeHHeM 2-10°-+-2-106 [Ta uau Meroaom ropside-
X0J0/1HbIX BaHH. CoJiH aMMOHHS YMEHBIIAIOT TeMNeparypy nepeyrJu-
BaHHS JIPEBECHHBI, MO3TOMY elle B HauaJIbHOH CTaJHH MOXKapa Ha ee I0-
BEPXHOCTH 06pasdyercs CJOH yIyis,~yMeHbIIAIOTCS KOJHUECTBO JeTYUHX
M TEeIJIOTa CrOpPaHHs ApPeBeCHHBI, BCJIEACTBHE Yero CaMoCTOATeNbHOe Io-
peHHe JpeBeCHHBI CTAHOBHTCS 3aTPY/AHHTEIbHBIM.

38




I'ny6okasi IPONKTKA aHTHIHPEHAMH, siBJsAsCb HauboJsee 3PHeKTHB-
HBIM METO/JOM OTHe3alUTHl, K COXKaJIeHHIO, HMEET H HeJJOCTaTKH: BO-Iep-
BbIX, OHAa He HHAYCTpHAaJIbHA, BO-BTOPHIX, €€ MOXKHO NPUMEHATh TOJbKO
IJIsl OTPaXKAAIOUIHX H MaJIOHArpy2KeHHBbIX KOHCTPYKUHH (IaHeJH, mepe-
FOPOJKH H T. I.), TaK KakK IPH MPONHTKE YMEeHbIIAeTCsi IPOYHOCTh, YBe-
JIMYUBAIOTCH THTPOCKONMHYHOCTh, XPYIKOCTh, 3aTPyAHSETCS] CKJIEHBaHHE
H OTAeNKa KOHCTPYKUHUH. Jlyis1 HecyluX AepeBsiHHbIX KOHCTPYKIHH GoJee
NpHeMJeMbl OrHe3allUTHbIe MOKPBITHS.
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Puc. 3.10. OrHesauiura AepeBsiHHbIX KOHCTPYKIHI:
a — OIITYKaTypeHHasi AepeBAHHas CTOHKAa; 6 — OWITyKaTypeHHasl Neperopojka;
B — YCTPOWCTBO NPOTHBONMOXKAapHOH auadparmbl; | — nepeBAHHAs KOHCTPYK-

uHA; 2 — cjaoil wWTyKaTypku; 3 — cerka; 4 — nuadparma; 5 — OOGmWHBKA H3
JAPeBeCHOCTPYKEUYHON MNJAHTHI

JIakoKpaco4yHOH MPOMBILIJIEHHOCTbIO BBIITYCKAIOTCS BCIYYHBAIOIIHECS
HOKphiTHA «DKpan», BIIM-2, BIIM-8, nepeBoasiiiue ApeBeCHHY B TPY/-
HOCTOpaeMoe COCTOsTHHE. DTH NMOKPBITHSI HAHOCSTCS MEXaHH3HPOBAHHBIM
€1oco6oM, HMeIOT XOPOLIHH BHEIIHUH BH/, NPOYHbL. HaHOCHTL NOKPBITHS
1enecoo6pasHo He NPH H3TOTOBJIEHHH KOHCTPYKIHH, a MOCJE TOro, Kak
OHa OyJeT CMOHTHPOBaHA M HECKOJBKO JHEeH NPOCTOHT MOJ Harpy3KOi.
B sToM ciyuae MOKHO H36exaTh pacTpPeCKMBAHHA TOKPBITHS BCJe-
cTBHe AehopMauuH KOHCTPYKIHH.

B nocsennne rojbl MOsIBUJACS HOBBIH 3((EKTHBHBIN BHJ OTHe3allH-
Tl — (QocdaTHble orHesauuTHble NOKpbiTHs O®II-9, paspaboraHHble
LHHHHUUCK um. B. A. Kyuepenko. OnpIThl NOKa3aJjii, 4TO 3TH MOKPBITHS
NepeBOAsAT APEBECHHY B TPYAHOCIOpaeMOe COCTOSTHHE.,

CymecTByeT Leablii psiJ APyTHX CHOCOGOB OrHEe3aulHThl: OKpackKa
orHesamuTHeIMH  Kpackamu CK-JI, IIXBO u ap., a TakxKe noBepxHO-
CTHasl NPONHTKA aHTUIHPEHAMH C MOMOIIbIO KHCTH, KPACKOMy/IbTa HJIH
OKYHaHHEM, HO 3TH CIIOCOOHI ePEeBOASAT JPEBECHHY TOJIbKO B TPYAHOBOC-
nJiaMeHseMoe cocTosiHie. BocniiameHeHHe 3a/lep:KHBaeTCsl JIUIIb TPU
BO3/1€HICTBHH JIOKAJbHOTO HCTOUHHKA 3aXKHTAHHUS.

KpoMe 06paboTKi aHTHIHPEHAMH, /s CHHXKEHHsI MOXKapHOH omac-
HOCTH MOKHO PeKOMEH/I0BaTh YMEHbIIEHHE KOJHYECTBA FOPIOYHX MaTe-
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puayioB. O6GbIYHO OHO JOCTHraercsi NPHMEeHeHHeM KDPOBEJbHBIX H CTEHO-
BBIX NaHeJel ¢ 00IIHBKOH M3 ac6ecToleMeHTa HJH APYroro Heropoyero
MarepHaJ/ja H HECTOPAeMBbIM yTEIJIUTEIEM.

K KOHCTPYKTHBHBIM MepaM OrHe3allUThl OTHOCHTCSI HCKJIOYEHHE
nyctoT. Eciin 3T0 HEBO3MOXKHO U NPOAYXH [J51 NPOBETPUBAHHUS HEOOXO0-
JHMBI, YCTpaHBalOTCH AHadparmMbl, a ¢ LeJblo OrPAaHHYEHHs] PacHpoCT-
paHEeHHUsI MoxKapa — IPHMEHSIETCsT 3achllKa MYCTOT Ha HEKOTOPHIX ydYa-
CTKaxX IMOPHCTHIMH HErOpPIOUHMH MaTepHaJaMHu (HanpuMep, HIJIAKOBBIMU
OTCBHINKAMH) .

IIpu 06/MIIOBKE CTEH [pEeBeCHOCTPYKEYHbLIMH MJH JApPEBECHOBOJIOK-
HUCTBIMH muTaMu (cM. puc. 3.10B) mycTroThl HEOOXOAMMO HCKJIIOYATh,
3aMOJIHATh HErOPIOUHUM MaTepHaJIOM HJIH pPas3fensdTb Ha CeKIHH 1o 3 M2
auadpparMaMu M3 TPYLHOCTOpPAeMBIX MaTepHaJIOB.

Oco6oe BHHUMaHHe cJjeqyeT OOpaTUTh Ha BHIsIBJeHHE 0CO00 ys3BH-
MBIX Y3JIOB J€peBSIHHbIX KOHCTPYKLHH, MOTYIIHMX BBI3BAaTh HX Ipexje-
BpeMeHHOe OOpylleHue, H Ha 3alIUTy STHX Y3J0B. B COOTBeTCTBHH
co CHull 11-2-80 Bpemst 06py1IeHHsI HECYIIHX JiepeBSIHHBIX KOHCTPYKIHUH
B 31aHusix Il cremeHH orHecTOMKOCTH NOJIKHO ObIThb He MeHee 0,75 u.
JlepeBsiHHble KOHCTPYKIHH JOJI2KHBI HCIBITBIBATLCS HJIH PaCCUHTHIBATH-
Csl Ha OTHECTOMKOCTb BMECTe C y3JaMU KpelJeHHs, y3J1aMu COuYJIeHeHuH,
onopaMH, 3aTsKKaMH H T. I

Kneenbie 6anku (puc. 3.11) He Bceraa cnoco6GHBI A0JTO COMNPOTHB-
JSTHCS BO3AEHCTBUIO Moxkapa. Ecau ceueHue 6ajKku JOCTAaTOYHO BeJH-
KO, TO BCJIE/ICTBHE HeGOJIbIIOH CKOPOCTH NepeyrJaHBaHHs BpeMsl MOTe-
pH Hecylieil cnocoOGHOCTH mocturaer 45 MuH U 6osee. IHaue Beayr
cebs 6anku ¢ KiaeeaHepHO# cTeHKO# TosuiuHOM 1 cMm. Kak mokaszanau
onmtel BHUUIIO MBJI CCCP, crenka GbicTpo nmporopaer u 6aJjka
yepe3 6 MHH OrHEBOrO BO3/IEHCTBHS pa3pyllaercs H3-3a MOTEPH XkKeCTKO-
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Puc. 3.11. Kneennle nepeBsiHHble GajKu:

a — CIJIOIIHOTO cedeHHs; 6 — KiaeedaHepHasi; 1 — 3JeMEHTHl CNJOLIHOTO
ceueHHs; 2 — 3JieMeHThl H3 (aHephl; 3 — MHHepaJlOBaTHas MJHTa
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ctH. ITokpeiTisa crenku cocraBaMu BIIM-2 u BITM-8 3amerHoro sgdex-
ta He fauu. [Tox nefictBueM wu3ru6a BCJeACTBHE HArpy3KH W TeMIepa-
TYPHBIX ZedopMaluil BCIyyHBalouieecs IOKPLITHE PacTPECKHBAJIOCh, Ye-
pes 7 MuH nokapa (aHepHasi cTeHKa nporopaJsa u 6ajka paspyuiajacs.
[Tosromy 6aniku ¢ OTKPHITOH (paHEepHOH CTEHKOH MOXKHO NPHMEHSATDH
TOJIbKO IIPH HAJHYHH [OJBECHOTO MOTOJKA, B 5TOM cJaydae (aHepHas
CTeHKa He IIO/BepPraeTcsi HEeNOCPEACTBEHHOMY BO3LEHCTBHIO OTHS.
BHHMUIIO MBJI CCCP npeioKua TaKxke 3alHIIaTh GaHEepHYIO CTEH-
Ky MHHEpaJIOBATHBIMH INIUTAMH TOJUIHHOH 50 MM, Y/IOKEHHBIMH B pac-
HOp C JABYX CTOPOH MeX/y HHXKHHM H BePXHHM IosicaMu 6anku. UTo6ml
HCKJIIOYHTh BBINAJaHHe MHHEPAJIOBATHBHIX IIJIUT, OHH 3aKphIBAIOTCS CHA-
pyH (paHepoi TONMIHHOK 3 MM IO BCel AyiHHe GanKu. DTOT METOJ Mo-
3BOJIMJ YBEeJIMYHTb BpeMs 10 o6pyuieHus: 6anku ¢ 7 10 30 MuH.

Y MetannonepeBssHHBIX ¢epMm (pHC. 3.12) ys3BUMBIMH 3J1eMeHTaMH
SBJISIOTCS] MeTaJIJINYeCKHe HUKHHI MOsIC, CTOHKH H PaCKOCHI, BCJIEICTBHE
yero ¢epma MoxKeT oOpymuthesi uepes 0,25 u.

JlepeBsiHHBle paMBbl CIJIOIIHOTO ceyeHusi (puc. 3.13) MoryT cpaBHH-
TEeJBHO JI0JIF0 COXPAHATh HeCYIlylo cnocob6HOCTh npu noxape. O6pyure-
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Puc. 3.12. MeraanojepeBsinnas ¢epma:
1 — AepeBsAHHbIe Mosca; 2 — MeTaJJIHYecKHe 3JIeMEeHThbl

Ysen1 @

Puc. 3.13. lepeBsiHHbIE paMbl:
a — NPAMOYrOJbHOrO OuepTanHs; 6 — PHYTOKJeeHas; | — 3JEeMEeHT CIJOUWHOrOo
ceyeHHs; 2 — crajabHas apMmarypa; 3 — (dasnepHas creHka; 4 — dauHepHasi Ha-
KJajKa Ha KJew; 5 — JAepeBsiHHAs HaKJaJKa; 6 OﬂOprlﬁ ysea



HHE JKe paM, B KOTOPHIX pHMeHeHbl KieedaHepHble 3JeMeHThl, MOXKeT
IIPOH30HTH uepe3 7—8 MHH mocje Havaja noxapa.

Tak, B KOHCTPYKUHSIX TPeXILIapHUPHBIX paM, padpaboTaHHBIX AJS
CeJIbCKOX035IHCTBEHHBIX 3/1aHHH, COe/lHHEeHHe 3/1eMeHTOB OCYIeCTBJIAeT-
csl ¢ moMOIIbI0 (haHepHBIX HAaKJAaJOK Ha Kjaelo. ToJamuHa HaK/IaJ0K
18 mm. Takas Hak/aJKa, KaK MOKA3bIBAIOT PacyeThbl, MOXKET IIPOropeTh
yepe3 16—18 MHH, HO MOXHO 0XHJaTb, YTO pa3pylieHHe y3/a HaCTy-
IHT ellle paHbllle U3-3a CHUXKEHHS IPOYHOCTH KJeeBOro LIBAa B pPe3yJib-
TaTe NpOrpena.

B oTaenpHBIX cayyasX yacTH JepeBsSHHbIX KOHCTPYKLHH COeIHHSIOT
C IOMOIIBIO CTAJbHBIX CTepXKHeH, KOTOpble BKJEHBAIOT 3MOKCHAHBIM
KjeeM B masbl (puc. 3.14), mocse yero massl 3aKpHIBAIOT JlePEeBSHHBIMH
BcraBkaMu. Mensitanus BHHUUITIO MBJ] CCCP noka3aJy, 4To y TaKUX
KOHCTPYKLHH IIPH PAacCTOSSHHH OT OOKOBO# TpaHu [0 LIEHTPA CTepKHS
30 MM u3-3a GbICTPOro TporpeBa KJjies 0 TeMIepaTypbl JAeCTPYKIHH
(90—100°C) npoHCXOAHT BBIAEpPrHBaHHE apMaTypbl M3 Ia30B H pa3py-
LIeHHe Y3JI0B KpeIIeHHs HacTynaer yxke dyepe3d 0,2 u nocje HavaJja Io-
xKapa.
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Puc. 3.14. Coenunenne yacreil NepeBSHHBIX KJEEHBIX KOHCTDYKIHI
CTaJIbHBIMH KJI€EHBIMH CTEepPIXKHSIMH:
1 — KOHCTPYKUHSA; 2 — CTepKeHb

Y TrHyTOK/I€EHBIX paM, HMEIOLIHX 3HAYHTENbHYIO CTOHKOCTb K BO3-
JeHCTBHIO NOXKapa, YI3BHMbIMH 3JIeMEHTaMH SIBJSIOTCS MeTaJlJIHYecKHe
U JepeBsiHHble HAK/IaJKH B KOHbKOBOM y3J€ H MEeTaJJIN4eCKHH OMOPHBIH
3JIeMEHT, a y apok (pHc. 3.15) — 3aTsAKKH, H3rOTaBJIHBaeMble U3 CTaJb-
HBIX TPOCOB, YTOJIKOB, MOJIOC H CJYyXKalllHe [JIsi BOCIPHATHS =~ pachopa.
3arsakKa MOKeT OBICTPO HarperbCs A0 KPUTHUECKOH TeMIepaTyphl
(470°C pasi yrosnkoB u nosioc u 300°C pust TPOCOB ), 4TO NPHBOAHT K 00-
PYLIEHHIO 3JaHus.

CrajipHble 3aTSXKKH apoK 3amuTHTh TpyaHo. [TokpuiTue BITM-2 ne-
3¢ (peKTHBHO, TaK KaK He JEpIKHUTCS Ha 3aTSIKKaX M M3-3a MaJoro ce-
yeHHs He naer 3¢(dekTa, a HYKHA 3alHTA BHICOKOI(D(PEKTHBHLIMU Tell-
JIOU3OJISIIHOHHBIMU Matepuanamu. Hcenenosanns BHUHWIIO MBI
CCCP nokasany, 4To cOXpaHeHHE NPOYHOCTH CTAJbHOTO TPOCa B, yCJIO-
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~ BuAX moxapa B Teuenne 0,75 4 o6ecneyHBaeTcsi HaHeCEHHEM CJIOS Tell-
JIOH30JISILMH TOJILIHHOM:

docharnoe nokpeitHe OPII-MM — 22 mwMm;

acGecToleMeHTHasl Hanbigemas cynosas uzoasuus [THH-1, nokpsi-
THE HI/II/fMocc'rpon, ac6ectr — 20 MMm;

BCIIyYHBAIOIeecsi IOKPhITHE HAa OCHOBe BepMukyanrta ¥paaHHH-
crpoiimpoekra — 10 MMm.

Puc. 3.15. llepeBsinnas apxa:
1 — BepxHHH Mofic H3 KJeeHOH ApeBeCHHBl; 2 — cTajJbHaf 3aTAXKKA

IIpH OTCYTCTBHH TENJIOH3OJISAIHH 3aTAXKKH CJH€LyeT pasMellaTb HH-
JK€ YPOBHS 1oJia B CHEeUHaJbHBIX KaHaJjax.

OueHb MJIOXO CONMPOTHBJSIOTCA JAEHCTBHIO BBICOKHX TeMIeparyp
apMHpOBaHHBIE JepeBsiHHble KOHCTPYKUHH. Ecain apmarypa pasmeliena
Ha IOBEPXHOCTH KOHCTPYKUHMH M3 JapeBecHHBbl (puc. 3.16), oHa 6BICTPO
BBIXOZHT H3 cTposi. Tak Kak apMaTypa BOCHpHHHMaeT O6GJbIIYIO Y4acTh
HarpyskH, IIpH ee paspyuleHHH pas3pyLIHTCS H BCS KOHCTPYKLHA.
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Puc. 3.16. Pasmeulenne apmaTyphi:

a — Ha NOBePXBOCTH; 6 — B rayOHHe KOHCT-
PYKILHH; | — KOHCTpYKmHSi; 2 — apmarypa
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Ilpu pa3MelieHHH apMaTypsl B IVyOHHe KOHCTPYKIHH MMeeT 3HaueHHe
TOJIIIMHA 3aIIUTHOTO €J0s1 (MO0 aHAJNOTHU C KeNe300eTOHHBIMH KOHCT-
PYKIHSMH) .

WcnplTaHus MOKasaJ/id, 4TO MPH TOJIIHHE 3aIIUTHOrO CJl0s 35 MM
paspylieHue apMHpoBaHHOH Oanku mnpoucxoaut uepes 0,35—0,5 u
B pe3yJbTare GBICTPOrO HarpeBa KJesl 0 TeMIepaTypbl JeCTPYKIHU
(90—100°C). Tlo-BuEHMOMY, apMHpPOBaHHE [EepPEeBSHHbIX KOHCTPYKIHi
C TOUKHM 3pEHHs TOBEJEHHS HX B YCJOBHSX MOXKapa HelenaecoobpasHo.

YsI3BUMBIE 3JIEMEHTHl €CTh H B Or'paKAaIIUX KOHCTPYKIHSAX. B ma-
Hensix (puc. 3.17) mpex/jeBpeMeHHOe pa3pylleHHe MOMKeT HaCTyNHUTb,
ecJin 0OIINBKA COEHHSETCs] ¢ KAPKACOM C MOMOIIBIO KJIes; IYPYIBI ro-
pasjo HalexxkHee. He cToiika K OrHio 06IIHMBKA H3 CTEKJ/IOMJIACTHKA: OHA
c¢pasy 3aropaercsi, yepe3 HeCKOJbKO MHHYT MpOropaer, H yTeIIHTeNlb
BBIBAJIHBAETCSI U3 MAHEJH, OC/e Yero naHenb ObiCTpo cropaet. OOIIUB-
Ka M3 acOecToleMeHTa MpPH MOBBIIIEHHOH BJIAXKHOCTH MOXKET B3pPhIBO0O-
PA3HO pa3pyllaThCs yKe yepe3 4—5 MHUH MoxkKapa, 4TO NPUBOAHUT K BhI-
NajlaHuIo YTENJIUTeNsi U ObICTPOMY paspyluieHHI0 maHeau. Jlas HCKIIO-
YeHHsl BBINAJAHHUS YTENJHTENs] B ONMCAHHBIX MaHENSX PEKOMEHAyeTcs
(buxcauusa ero Merannuyeckoi cerkoi (cm. puc. 3.17).

< o S

0

Puc. 3.17. Ilanenu:

a — yrenyieHHasi; 6 — HeyTemJeHHas; | — IepeBSHHBIH Kapkac; 2 —
OoGIIHBKA; 3 — YTenauTes]b; 4 — CTaJbHaf CeTKa

[Ipuemnemble pe3y/bTaThl MOJNyYEHBl MPH HCHOBITAHHH OOIUHBKH H3
COCHOBBIX JIOCOK, IOJBEPTHYTHIX TIJyOOKOH MNpPONHTKE AHTHIHpPEHAMH:
o01HBKa 3aropajach Jumb uyepe3 20 MHH OT HayaJja moxapa.
JIJs1 HCKJIIOUeHHsI BBINAJAHHUS YTENJVIMTENS] B 3THX MAHENSIX TaKke pe-
KOMEH/IyeTCsl yCTaHAaBJHMBATh METAJJIMYECKYIO CETKY.

O6muBKa U3 ac6ecTOneMeHTONepPJIHTOBBIX JIUCTOB CHOCOOHa OoJee
1 4 compoTHBIATLCA BO3AEHUCTBUIO OTHS, €CJAM AJHHA LIYPYNOB, C IO-
MOLIbI0 KOTOPBIX OOGLIMBKA KPEMHTCS K KapKacy, COCTaBJsieT He MeHee
70 MM. OnbITH OKA3aJIH, YTO IIYyPYNbl TAKOH IJIHHBI IPEXKAEBPEMEHHO
He BbIZIePTUBAIOTCS H3-3a NepeyrJauBaHus KapKaca.
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B 3akioueHune IpuBeaeM NpuMep NPaBHJBHOTIO NOAXOJa K OrHesa-
IIHTe AEPEeBAHHBIX KOHCTPYKLHH, pacCMOTPHUM YNOMHHABLIHiCSA yiKe
npoekT KpbiToro Katka 4000 mect B Apxatiresbcke.

nOKprTHe CliopT3aJia BBLIIIOJHEHO C npnMeHel-meM'TpexmapHHprlx
KJee/epeBsHHBIX apok (puc. 3.18) mposierom 63 M u mwarom 6 M, HMero-
mux ceuenue 0,31X1,4 m. OT MeTa/IHYeCKHX 3aTsXKEK, KOTOpHE
CJIOZKHO 3alUTHTH OT B03}leﬁCTBHH OT'Hsl, OTKa3aJiIuCb, U YCHJIUSA pacno-
pa nepejaJjiu Ha xeae300eToHHble TPHOYHBI, YCH/IEHHbIe ClelHa bHBIMH
auadpparMmaMH.

19.00

63 M £
a
Uemoumnmﬂ/’ mudpoaum MurepanoHas Bama
L
8 N 7
s
\ 1500 3 2
Lp)
310 Ocvesawuma  [avdokas nponumxa
QHMUNUPEHAMU
] b

Puc. 3.18. KphuiThiii KaTok B ApXaHrejbcke:
a — paspes3 3JlaHHA; 6 — ceueHHe apKH; B — MnaHeJb NOKPBITHA

Kapxkac naseseil kpoBau pasmepamu 1,5X6 M nepeBsHHBI, 0OLIHB-
Ka BbIIIOJIHEHA U3 TPYAHOCTOPAeMOro 1eMEeHTHOro GpuOpoIHTa TONIIHHOM
30 MM. ¥YTenauTesb B IaHeJAsX HeCropaeMblii H3 MHHEDaJOBATHBIX IJIHT.
Kposaisi Hecropaemasi H3 TOHKOJIHCTOBOTO aJlOMHHHs. Bce sepeBsHHbIE
KOHCTPYKLHH IaHeJel IPONUTAaHBl aHTHIHPEeHaMH, a apKu o6paboTaHbl
OTHEe3alIUTHBIM COCTaBOM. Bo Bcex maHessix ycTpOeHHl ryyxue auad-
parMel BIOJb 3[aHHS C IIaroM 6 M.



F'nasa 4

OCHOBbI PACYETA NMPEINEJIOB OTHECTOMKOCTH
CTPOHUTEJIbHbIX KOHCTPYKLLUH

4.1. dakTopsl, yuuMThIBAEMbIE NMPH PacyeTe NpeneaoB
OTHECTOWKOCTH CTPOHMTEJNbHbIX KOHCTPYKUMH

Crangapr C3B 1000—78 (ITporiBomoxKapHble HOPMBI CTPOHTENBHO-
ro IpOeKTHpPOBaHHS, MeTOA HCIBITAHHS CTPOHTENBHBIX KOHCTPYKLHIT
Ha OrHECTOHKOCTb) AONYCKaeT BMECTO OTHEBBIX MCIBITAHUH HCHOJB30-
BaTh pacCyeTHble METO/Bl ONpefeseHHs] (PaKTHUECKHX IpEIesoB OTHe-
CTOMKOCTH CTPOMTEJbHBIX KOHCTPYKUHMH. PaspaGoTaHHble Ha OCHOBe
000011eHHsI Pe3yJbTAaTOB CTAHAAPTHBIX HCHBITAHHH KOHCTPYKIHH Me-
TOABI pacyera MPHUMEHSIOTCS B TeX CJAydYasiX, KOrja OTCyTCTBYIOT JKcIe-
pHMEHTaJIbHble HJIH HOPMATHBHBIE JaHHbIE O (PaKTHUECKHM MpefenaMm
OrHECTOHKOCTH CTPOUTENbHBIX KOHCTPYKIIHH.

B of6miem ciaydae mpu pacuere ImpejesoB OCHECTOMKOCTH KOHCTPYK-
LM} pellaloT JBe 3aJayH: TEIJIOTEXHHYECKYI0 H CTATHYECKYIO.

TennorexHuyeckas 3ajiaya pellaercs ¢ LeJbl0 ONpeJeeHHs TeMIe-
paTyp B CeueHUH KOHCTPYKUHH. [lyist pellleHHs] HCIOJb3YIOTCS ypaBHe-
HHSl HECTAlHOHADHOH TEIJVIONPOBOAHOCTH TBEPAOro TejJa C y4eToM H3-
MEHEHHS TelJIOpH3UUECKHX XaPaKTePUCTHK CTPOUTEIbHBIX MaTepHaJoB
C pocTOM TeMIepaTyphl. B pesysabrare pelleHHs 3TOH 3amauyu A
OrpaKJalolHX KOHCTPYKIHH HAXOAUTCS Ipe/iesl OTHeCTOHKOCTH 110 IpH-
3HAKYy [OSIBJIeHHsI Ha HeoGorpeBaeMOH IIOBEPXHOCTH TeMIlepaTypHl,
npeBHIIaollel nepBoHadaabHyio Ha 160°C.

Crartnyeckas 3afjaya pellaeTrcs AJsl HECYIUUX KOHCTPYKIHUHA U HMeeT
LleJIBI0 ONpejieJieH e Npejesa OTHECTONKOCTH MO NPH3HAKY NMOTEPH Hecy-
niefl Croco6HOCTH MO TaHHBIM TEIVIOTEXHHYECKOro pacuyera. dTa 3ajaua
pelaercs ¢ MOMOIIbIO ypaBHeHHu#l IpeienbHOro paBHOBecHs U Aedop-
MauHi ¢ yueToM H3MeHeHHsI (H3UKO-MeXaHHUeCKUX xapaK'repucmb'
CTPOUTEbHBIX MaTePHAJOB NMpPH BLICOKHX TeMIepaTypax.

Cxema pacuera ¢pakTuueckoro mpepena ornecrofikoct Il mo npu-
3HAKy NOTEepH KOHCTPYKIIMeH Hecylleii cCOCOOHOCTH NpeacTaBjeHa Ha
puc. 4.1. ITo ocu abenuce oT/I0XKEHO BpeMs Harpesa T, a 10 OCH OpAHHAT
Harpyska (AJis CXKaThIX H PaCTSHYTBIX 3JIeMEHTOB NpoJoJbHast cuia N,
s u3rubaeMbix uarubaouui MmoMmenT M) .

JJist 3alaHHBIX I€PHOJIOB BPEMEHH ONpeeNsioT TeMIeparypy B ce-
YeHHSIX KOHCTPYKLHH, 3aTeM C YyUYeTOM H3MeHEHHSI IPOYHOCTHHIX Xapak-
TEPHCTHK MaTepHajia ONpeeNsIoT HeCyIlylo CIOoCOOHOCTh KOHCTPYKIHH
N, uniu M, ; B 3aBUCHMOCTH OT YCJOBHH paboThl KOHCTPYKLMH NOJ, Ha-
I'PY3KOH.

Bpems, mo ucreueHun KOTOPOro Hecyiasl CloCOOHOCTb KOHCTPYKIIHH
CHU3UTCSI 0 3HAUEHHS JeHCTBYyMOIeld Ha Hee paGoueit Harpy3ku Ny, My,
SIBJISIETCS PACUETHBIM IIPEeIOM omecroﬁxocw
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Puc. 4.1. T'paduxk Kk obuie#i cxeme pac-

4eTa MNpejesoOB OrHeCTOHKOCTH KOHCT-

PYKIUiT MO moTepe Hecylled crnoco6HO-
CTH

B oTpenbHBIX ciyyasix NpH NOBBILIEHHON BJIAXKHOCTH M HH3KOH Ina-
PONPOHHILAEMOCTH MATePHaJOB CTPOUTEIbHBIX KOHCTPYyKUHH (OeroHa,
ac6ecToleMeHTa) HX OTHECTOMKOCTb yTPAuHBaeTCsl BCJAeACTBHE B3PHIBO-
00pa3HOro paspylleHHsd MaTepHasaa 3a cueT JAeHCTBHS BO3HHKAIOLLEro
B €ro Nopax u KalHJJasgpax JAaBJjeHHs BOAsHOro napa. Ms-3a cioxHoCTH
3TOTO SIBJIEHHsI IO CEro BpeMeHH HEeT MaTeMaTH4YecKOH MOJesH AJs pac-
yeTa CKJIOHHOCTH KOHCTPYKIHE K B3PBIBOOOPA3HOMY paspylLIeHHIO.

TemnepaTtypHoe Bo3/eficTBHEe B YCJIOBHUAX MOXKapa BHI3LIBAET CHHMKE-
HHE NPOYHOCTH, TEMJIOBOE pacCIIHpeHHe W IIaCTHUeCKHe He(opMaiuu
MaTepHuasioB KOHCTPYKUMi. ¥ KOHCTPYKIHI, BBINOJHEHHBIX H3 Cropae-
MBIX MaTEpPHaJIOB, AOIOJHHUTEJNbHO NPOHUCXOAMT MepeyrJaHBaHHe MarTe-
puajia U COKpalleHHe 3a CUeT STOr0 HX MONEepPevyHOro CeyeHHs.

Ilpu Bcex MpOYHX PaBHBIX YCJOBHSX MHTEHCHBHOCTb NPOrpeBa KOH-
CTPYKUHUH 3aBHCHT OT TEMJIO(DH3HUECKUX XAPAKTEPHCTHK CTPOHTEJbHBIX
matepuanoB. Mx 3HaueHHs /51 pasjHYHBIX BHAOB GeTOHAa M apMaryp-
HOH CTaJi npuBeleHbl B TabJu. 4.1, a A5 06GJIHIOBOYHBIX MaTepHAIOB
B Taba. 4.2. AHanu3 Tab/ul NOKa3biBaeT, YTo KO3(p(OHUHEHTH Temo-
TIPOBOJTHOCTH A; H TEIVIOEMKOCTH C; MaTePHaJIOB He BJSIOTCA MOCTOSH-
HBIMH BEJHUHHAMH. ¥ TAXKENBX 6eTOHOB (p,=1900—2400 xr/mM3) k03d-
(HUIHEHT TeNJIONPOBOJHOCTH YMEHBIIAETCs C POCTOM TEeMIIepaTyphl, 4TO
BHI3BIBACTCSI yMeHbIIeHHEeM 00beMHON Macchl NpH JAerHjpaTaidH Le-
MEHTHOTO KaMHsI H H3MeHeHHeM KPHCTaJJIMYecKOoro CTPOeHHs O6eToHa
(y MarepHaJ/ioB KPHCTAJIIHYECKOTO CTPOEHHS TeNJIONPOBOAHOCTb NPH Ha-
rpeBaHHH yMeHbllaercs). MarepHasbl ¢ MeHblIed 06beMHOH Maccoi
HUMeloT 0OJIbIIYIO MOPHCTOCTh, KOTOPAsl YBEJHYHBACT NOJIO AepefaBae-
MOTrO TeIlJIa B IOpax H3JydeHHeM IpPH NOBBILIeHHH TeMIepaTyphl. [Toato-
my yxe npu o6beMHOii macce 1600—1500 kr/m® koadduuuent renso-
MPOBOJIHOCTH C TOBBIIIEHHEM TeMIepaTypbl HayHHAeT He3HAaYHTeJbHO
VBEJIMUNBATLCS, a NpH 06beMHO# Macce MeHee 1000 kr/m3 yBennuenue
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Ta6auua 4.1

p ’ Atr Cp
Bun Gerona KI‘/cM3 Bt/(Mm-C) g JIx/ (kr-°C)
Taxeawii GeToH Ha rpaHuTHdM
e6ue 2330 | 1,2 —0,00035t 0,714-0,00084t
Tsizkeaplii GeTOH Ha H3BECTHSAKO-
BOM Lle6He 2250 | 1,14 —0,00055t 0,71+0,00084t
KepamsuroGeron 1600 | 0,42 4-0,00016t 0,84+4-0,00048t
1500 | 0,36 +0,00023t 0,84+4-0,00048t
Deron Ha TpemeJbHOM 3amOJIHH-
TeJse 1400 | 0,7 —0,00016t 0,84+-0,00048t
[TopusoBanubiii 6eTOH 1691 | 0,47 0,774-0,00063t
1433 | 0,51 4-0,00016t 0,774-0,00063t
ITecuanpiii GeToH 2066 | 1,056 —0,00035t 0,774-0,00063t
CuaMKaTHBIH GETOH, H3rOTOBJIEH-
HBIIl 110 MOJYTHAPATHOH CXeMe 1850 | 0,84 —0,00016t 0,86-40,00071t
Beron Ha KupmHYHOM (KpacHOro
KHpnHya) uieGHe 1800 | 0,675 0,71-4-0,00084t
[TepauroGeron 1090 | 0,29 +40,00016t 0,84+4-0,00048t
Kepam3uroberoH 950 | 0,23 4-0,00013t 0,844-0,00059t
T'aszo6eron Ha MOJIOTOM IeCKe 480 1 0,0934-0,000186t 0,924-0,00063t
750  0,186--0,00008t 0,924-0,00063t
1100 | 0,314 0,92+4-0,00063t
ApmartypHas cTajb 7800 ° 65—0,048t 0,44--0,00048t
Tabauuna 4.2
Pes A’g: Cis
Bua 06JHIOBKH KrjcMS Br/(m-°C) &I/ (kr-°C)
LlemenTHO-MecuaHas WITyKaTypKa 1930 | 0,84 —0,00044t 0,77+4-0,00063t
CuaMKaTHBI KHpNHY 1730 0,79 —0,00035t 0,84--0,0006t
Kpacubiit Kupnuy 1580 | 0,45 +0,00023t 0,714-0,00042t
AcGecToBHIt KapTOH 865 0,13 40,0002t 0,84+0,00063t
Topkper-1TyKaTypKa
(BHHUIIHTemnonpoexr) 600 | 0,13 40,0008t 0,92+4-0,00049t
OrnesamurHas LITYKaTypKa
(HWUHWMoccrpoit) B BHAE MJIHT 600 0,12 4-0,00022t 0,92+4-0,00063t
Hanbiisiemast orsesaiiuTHas MTY- :
karypka (HHMHWMocerpoii) 490 | 0,097+40,00022t 0,924-0,00063t
Ornesauguraoe nokpeitue GTM-IT
(LIHUHUCK um. B. A. KyuepeHko) 400 | 0,058+-,00023t 0,92+40,00063t
Ornesamuraoe noxpeirne OPII-MM
(LIHHUUCK um. B. A. Kyuepenko) 250 0,047+4-0,00035t 0,99+4-0,00063t
Mmunepasibnasi Bata 125 0,0514-0,00058t 0,75+4-0,00063t
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TeMJIONPOBOAHOCTH MaTepPHAJOB CTAHOBHTCS CyIleCTBeHHHM. HMamene-
HHe TemJO(pH3HYECKHX XapaKTePHCTHK MaTepHas OB YYHTHIBAETCs IpH
pacueTe TeMIepaTypHBIX MoJiel B CeUeHHH KOHCTPYKIHH.
OrHesamuTHYI0 CHOCOGHOCTH MAaTEepHasOB HeJIb3si CPaBHHBATh IO
3HAYEHHSM HX HayaJbHBIX TemJ0(GH3HYECKHX XapaKTepHUCTHK, TaK Kak
B pse cJAyyaeB TaKoe CpaBHEHHe MOXKET NaTh IPOTHBOIOJOXKHBIH pe-
3yJbTat. ¥ MHHepaJbHOH Barhl, Hanpumep, npu 500°C KospduuueHT
TeMJIONPOBOHOCTH yBeJUYUBaeTcs B 7 pas, a Koa(ppHUHEHT TeMIepary-
ponpoBoaHOCTH B 5 pa3. [Tosromy orHesamuTHasi 06JUIIOBKA U3 MHHE-
panbHOil BaThl MeHee 3¢¢deKTHBHA, yeM OeTOHHAsl, XOTS IOCJEeIHSS
HMEEeT 3HAUUTEeNbHO 60Jiee BBICOKYIO HayaJbHYIO TeINJONPOBOAHOCTD.

JIsl OIpefiesIeHHs] OTHECTOMKOCTH CTPOMUTENbHBIX KOHCTPYKIHH pac-
UEeTHBIMH METOJaMH HeoOXOJUMO pacroJjiarath TaKxkKe KOHKPEeTHBIMH
JAHHBIMH IO H3MEHEHHIO NPOYHOCTHBIX XapaKTEPUCTHK MaTepHaJoB.
Caenyer yuHTHIBaTb, UTO HECYIIHE CTPOHTEJbHBIE KOHCTPYKIHH B YCJIO-
BHSIX NOXKapa HaXOASITCS MOJ AeHCTBHEM MOCTOSIHHON paboueit Harpys-
KH, 2 MaTepHaJbl 3THX KOHCTPYKIHHA HAarpeBaloTCsl B HANPAKEHHOM CO-
CTOSIHMH. Vi3MeHeHHe NMPOYHOCTHHIX XapaKTEPUCTHK MaTepHasoB IIpH
. TeMIepaTypHBIX BO3JEHCTBHSX ONpENeNseTcss SKCIepHMEeHTaJJ bHO Ha
obpasuax B HarpyxeHHoM cocrosiinu. OHO xapakrepusyercs Koaddu-
IHEHTOM CHHXKEHHSI MPOYHOCTH {N;,) IPEACTABJSIOMUM Cc060# OTHOLIe-
HHEe HaNpsKeHHs, IPH KOTOpPOM obpasen paspyliaeTcss B HarpeTom
JI0 ONpe/eJIeHHO! TeMIepaTyphbl COCTOSIHAH R;, K HaUaJbHOH NMPOYHOCTH
obpasuna R™: A

(= RaR" | (4.1)

Jnsi 6eToHOB ypaBHeHHe (4.1) mpeacraBiasieTcs B CeAyIOIeM BHIE:

My = Rt,o/Rn*:), (4.2)

rae Ryp — HOPMATHBHOE CONpPOTHBJIeHHE (IPH3MEHHAst MPOUYHOCTS)
6eroHa Ha cxkartue, Ila.

I'padnueckass 3aBUCUMOCTb CHHXKEHHSI NMPOYHOCTH GETOHOB pa3JIHY-
HbIX MapoK IpH BBICOKHX TeMIlepaTypax IIpejicTaBjeHa Ha puc. 4.2.

HarpeBanne apMaTypHBIX CTaJieii NOJ HArpy3KOH Ha pacTsKeHHe
BBHI3BIBAeT NIPH TeMmIepartype o6pasuos, He mpesnimaiomeit 300°C, mau-
HeHHBle JedopMaluy, YBeJHYHBAIOUIHECS C MOCTOSHHOH CKOPOCTHIO
B OCHOBHOM 3a CYeT TeMIepaTypHOro pacCUIMpeHHsl. 3aTeM HauyHHaeT
NPOSIBJISATbCSI TEMIIePATYpHAs MOJI3Y4YecTb CTAJH H CKOPOCThb pocTa je-
tdopmanuit 06pa3ioB MJIaBHO Bo3pacraer. Peakoe yBejHueHue MOJA3yue-
cTH Habaionaercs npu aedpopmanusx obpasuos, pasBHex 2,5—3,0%.
Bce uarubaeMble xkene300€TOHHbIE KOHCTPYKIIMH IPH JOCTHIKEHHH MO-
NOOHBIX AedopManuil pa3pymaloTCsi, YTO CBUAETENbCTBYET O JOCTHIKe-
HHH TIpefiesia NPOYHOCTH HarpeToit craiu R,,:

Mt = Rt,a/Rl-';l B (43)

rie Ra — HOpMaTHBHOe CONpOTHBJeHHe craJjy, Ila; m;, — Koapobu-
IIHEHT CHHXXEHHSI NPOYHOCTH CTaJIH.
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Puc. 4.2. KpuBble CHHXKEHHSI NPOYHOCTH GETOHOB IPH BBICOKHX
TeMneparypax:

1 — Bbicokonpounsili Geron M800 mHa rpaHHTHOM ueGHE; 2 — BBICOKONPOY-

Hblii GeTon M600 Ha rpaHuTHOM mleGHe; 3 — KepaM3HTOGETOH; 4 — MeJKO-

3ePHHCTHI CcHAMKaTOGeTOH; 5 — G6GeToH Ha H3BECTHSAKOBOM IneGHe; 6 —

GeToH Ha TpenefbHOM rpaBuu; 7 — Geron (RHnp==24.108 ITa) Ha rpaHHUTHOM
mebHe; 8 — KPYMHO3EPHHCTBI CHJAHKATOGETOH

CHHXKeHHe HOPMATHBHOTO CONPOTHBJEHHSI apMaTypHBIX CTaJjeH
B 32BHCHMOCTH OT TeMIIepaTypbl HarpeBa IOKa3aHO Ha pHC. 4.3.

\‘ E;naqa IO ONpeIeNeHHI0 TeMIepaTypHBIX MOJIedl B CEYEHHH KOHCT-
PYKUHH 32 BpeMsl T pelllaeTcsi ¢ MOMOIIbI0 AupdepeHuInanbHOro ypas-
HeHusi @ypoe. 151 cTep:KHEBBIX KOHCTPYKUHE (KOJNOHH, 6aJiOK, pHre-
JIel, 271eMeHTOB (pepM U apoK) TeMIepaTypHoOe ToJe B CeYeHHH MPHHH-
Maercst IBYXMEPHBIM — B KOOPJAHHATaX X, Y — M BHIpaXaeTcd HesH-
HEHHBIM ypaBHEHHEM BHJA:

ot d ot ) 9 ( at )
PTRL X g 1t st 44
o ot ox ( i ox. | oy y ay (485

Y NI0CKHX KOHCTPYKUHH (IUIATHI MEPEKPHITHA W NMOKPHITHH, CTEHH
W TeperopojKH) TOJIHHA 3HAYUTEJbHO MEHbIUE APYTHX PasMepoB.
B sTOM ciiyuae mpHHMMaeTcs, YTO TeMIlepaTypa H3MeHAeTCsS TOJbKO
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B OIHOM HaIlpaBJIEHHH — IIO TOJIIIHHE KOHCTPYKIIHH. IIJIH TAKOro O1HO-
MEepHOro TeMIIepaTypHOro MoJsi HeJMuHeiHoe ypaBHeHHe Pypbe HMeeT

BHA: i
Ept-gi— =-%( A -(—‘;—) . (4.5)
My s T \\: )
08 ; \\ 7 Sk A

Jo 1 NN
M

8 N
6«\r

1
t
AP 3
00 200 300 wo S0t G0 i) ¢

Puc. 4.3. KoaddHuueHTE CHHXCGHHS NPOYHOCTH apMaTypHBIX cTajel
‘IPH Harpese B HANPSIKEHHOM COCTOSIHHH:

1 — ropsyekaTaHble cTajH: riaankas kaacca A-1 mapku Cr. 3; IepHOAHYECKOro
npoduas kaacca A-I1I mapok Cr. 5 u Ct. 10 I't; neprHoanyeckoro npoduas ynpou-
HeHHad BBITSKKON Kiaacca A-IIIB mapok Cr. 25I'2C u Cr. 35I'C; HH3KOJIerHpOBaH-
Hasl mnepuoaHyeckoro mnpodbuas xkaacca A-IV wmapok Cr. 80C, Cr. 30XI2C,
Ct. 20XI'2L; ° 2 — ropsuekaTaHble CTaJu: HH3KOJIErHPOBaHHAas rJajiKasi MapKH
Cr. 10XHAIT; Hu3KOJerHpoBaHHasi MepHOAHYECKOro npoduyas kaacca A-V mapku
Cr. 23X2I'2T, nepuosnyeckoro npodusst ynpouHeHHas BHITSKKON kaacca A-[Is
Mapku CT. §; 3 — ropsivekaTaHas HM3KOJErHDOBaHHAsl CTaJb NEePHOLAHYECKOTO
mpoduas kaacca A-I11 mapok Ct.25I2C u Cr. 35I'C; 4,5, 6 — TepMHUECKH ynpoy-
‘ HeHHble NepHOAHYEeCKOro npoduas CTajJH KJaaccos, cooTBercTBeHHO AT-V, AT-IV
u Ar-VII; 7 — oGbIKHOBEHHAsi apMaTypHas NPOBOJIOKA AHAMeTpoM OT 3 Jo 8 MM
xaaccos B-1 u Bp-1; 8 — BBICOKONpPOYHASI apMaTypHasi MNPOBOJOKA JHAMETPOM
or 3 1o 8 MM kaaccos B-II m Bp-II; 9 — ceMHNpOBOJIOUHBIE apMaTypHBIe TPSALH
: knacca K-7 nuamerpom or 4,5 no 156 mm

Jns peuieHus: ypaBHeHuin (4.4) u (4.5) 3ajmawrcsd HavyaJdbHBIMH
YCJIOBHSMH, XapaKTepPH3YIONIUMH paclpejeseHHe TeMIlepaTyphl IO ce-
YEHHIO KOHCTPYKIHH B HAYaJbHbIH MOMEHT BPEMEHH, a TaK¥Ke rpaHHd-
HBIMH YCJIOBHSIMH, 00YCJIOBJIMBAIOIIUMH 3aKOHOMEPHOCTH TeIIo0OMeHa
MeXy OKpyXKawlled Cpefol ¥ MOBEPXHOCTAMH KOHCTPYKIIHH.

Jlo HayaJsa moxapa TeMIepaTypa B Pa3JIHUYHBIX CEUEHHAX KOHCTPYK-
LUK TPUHUMAeTCsl paBHOH TeMIepaType cpe/ibl BHYTpH 31aHus. [ToaTomy
HayaJbHOE YCJOBHE 3aIHCHLIBAETCS B BHJE:

t(y.n) =ty 0)=ti=20°C, (4.6)
- rae t, — HavaJbHas TeMmepatypa cpeibl BHYTPH 3[1aHHS.
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I1pu rpaHHYHBIX YCJOBHAX 3-TO pojJa BO3JeHCTBHE Ha KOHCTPYKIHIO
«CTAaHZAPTHOTO» IOXkKapa XapaKTepU3yeTcs:

u3MeHeHueM Temnepatyphl (ter, °C) BO BpeMeHH (T, MHH) COIJIaCHO
yYpaBHEHHIO:

ter = 345lg (8v+1) +1,; (4.7)

K03 (pHLHEeHTOM Temjaonepenayn a,, B Br/(Mm-°C) or cpeabl noxa-
pa K INOBEPXHOCTH KOHCTPYKIHH:

( Lo 273 )4_ Lat273 )4
100 100

Qo.n = 29 + Cup (48)

tcr ] to.u

rae t,n — Temneparypa oborpeBaemoii nosepxHoctH, °C; ¢y, — InpH-
BeJIeHHBIH KO3((HUIHEHT H3/yUyeHHs] CHCTEMbl «OTHeBasi Ka-
Mepa — IOBEPXHOCTb KOHCTpyKiuu», Bt/(M2/K?), l

Cup = < 5’?7 : (4.9)
e . 5

€ €o.n

B ypaBHenuu (4.9) cremeHb uepHOTHl OrHeBO# KaMephl neun &=0,85,
a CTeneHb YePHOTHL 000rpeBaeMoil NOBEPXHOCTH KOHCTPYKIHH &, 3aBH-
CHT OT ee TeMIepaTyphl U IPHHHMAETCS IO CIPaBOYHLIM JaHHBIM.

Jlas xKene306eTOHHBIX KOHCTPYKIHUE 3HAUEHHS IPUBEJEHHOro Koag-
(buIEeHTa H3JIyYeHHs CcJefyeT onpenenstb mo ¢opmyae (4.10), moay-
YeHHOH B pe3yJ/bTaTe 0000OLIEHHS SKCIEePUMEHTAJbHBIX AaHHBIX:

Cap = 3,26 — 0,0023t, . © (4.10)

Co croponbl HeoborpeBaeMoil NMOBEpXHOCTH KOHCTPYKIHH TeMIlepa-
Typa cpeasl npuHuMaercs paBHO# t,=20°C, a Ko3(HIHEHT Temiomne-
pefayH Oyn BBIYHC/SA €TCsA Mo (opMmyJe:

Ogx = Oxa + Qnx, (411)

TI€ Oxw U Qzn — KOIPHUIHEHTH Temjolepenaud ¢ HeobOrpeBaeMoi
NOBEPXHOCTH KOHCTPYKIHH KOHBEKIHEH H H3JTyYeHH-
eM cooTrBercTBeHHO, B1/(M2:-°C):

ol = 183"t =1 (4.12)
( t,a+273 )4 i ( t, 4273 )4
Opa = 5,6783.\1 100 L (413)

tH.lI e to

B dpopmynax (4.12) u (4.13) Temneparypa Heob6orpeBaeMoil nmoBepx-
HOCTH 00O3HaueHa ty ..
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Ilpu ucnosb30BaHHH TNPHOJHKEHHBIX METOJAOB pacyeTa IpeiesoB
OTHECTOHKOCTH KOHCTPYKUHH KO3(DOHUHEHT Temnonepeiadd Oy, YCpea-
HAIOT 10 ¢opmyiie:

H K
o “_‘;_a_ , (4.14)

TAe Qyn — KO3(DdHUIHEHT TenJonepenauyn HeoborpeBaeMoH IOBEPXHO-
cTd B Hayase nporpeBa, Br/(M:°C); aun — KoahdHUHEHT
TemJonepeaaun Heo6orpeBaeMoil MOBEPXHOCTH B KOHILE I1PO-
rpeBa, Br/(m-°C).

3a HauaJo nporpesa NOBEPXHOCTH NMPHHHUMAIKT IMOBBIIIEHHE €€ TeM-
nepatypsl Ha 1°C. ITpu stom u3 ¢opmyn (4.11) — (4.13) caenyer:

214273 )4 __( 204273 )4

s 100 100
Hf(n = 1,5 ¢ 2 —20 5,67 H.IU ( —
3 v R e 21— 20

= 1,545,67ex .

Koneunoe 3HaueHue aﬂf‘n OnpeneasioT NpH HACTYNJEHHH Ipeaeaa
OrHECTOHKOCTH KOHCTPYKIHH IIO0 NMPH3HAKY Iporpesa a0 pacquHoﬁ

temnepatypbl. [Ipu t;,=180°C:

180+273 )4_( 204273 )4

afn =15 ) TBO—20+567e, ( 3

100 100
180 — 20
= 8,164+ 12,28¢,, ..
OKoHUaTeJbHO HMEEM:
B ,94-5,67e4 n+8,16-412,28¢, , :
3 2
HJTH
a:?n — 418 o gsa.u- (415)
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3HayeHHsi CTENeHH YEPHOThI HEKOTOPBIX CTPOHTEIbHBIX MaTepHaJsoB
npuBefieHs B Tabu. 4.3.

Ta6nuna 4.3

HanMenoBanne maTepHasia t, °C e
AIOMHHHE C 1IEPOXOBATOH MOBEPXHOCTHIO 26 0,055
Ac6ecTOBBIH KapTOH 24 0,96
AcGecroBas Gymara : ] 40—370 10,93—0,95
AcGouugep * 20 0,96
Beron 20—200 0,64—0,00045
Tunc cTponTeabHbI 20 0,903
Kupnnu KpacHBI CTPOHTEJbHBII 20 0,93
Kupnuu cunukatasiii (95% Si) 1230 0,66
Macasnbie KpackH pasJIHYHBIX IIBETOB 100 0,92——’0,96
Mpamop cepnlif NOJHPOBaHHBI 22 0,93
OnHHKOBAaHHOE JIHCTOBOE JKeJe30 24 0,276
Crasnb OKHCJIEHHAsi IIepoxoBaTas 40—370 0,94—0,97
IllTykaTypka IuepoxoBaTas H3BeCTKOBas 10— 90 0,91

B 3akjioueHne Heo6X0AHMO OCTAHOBHTbCS HA MOHSATHH KPHUTHUYECKOH
TeMIepaTyphl.

IIpn orHeBOM BO3AEHCTBHHM CedyeHHe KOHCTPYKUHMH IporpeBaercs
HepaBHOMepHO. [ToaToMy B KaxK/0M cjloe (TOYKe) ceueHHs TeMIiepaTypa
HMeeT onpejieseHHoe 3HaueHue. Ecaiu B 0JJHOM M3 3THX cJOeB (TOYeK)
PACIOJIOXEeH HeCylIHil 3/JeMeHT KOHCTPYKLHH, BOCIDHHHMAIOUIHI BCe
CXKHMalOIlHe HJIH pacTAruBalollue yCHJIHs, TO TeMIeparypa 3TOro sJje-
MeHTa OyJeT ONpeleNsiTh BeJHYHHY Hecyliel croCOGHOCTH BCeil KOHCT-
pyKuuu. B TOT MOMeHT, Korja Hecyuiasi ClocCO6HOCTb 3TOH KOHCTPYKIHH
CHH3HTCH 10 BeJHYHHBI paboueli HATPy3KH M HACTYIHT ee Ipeje/l OrHe-
CTOHKOCTH, TeMIlepaTypa HeCyllero »3JeMeHTa KOHCTPYKUHH OyJeT
ABJIATBCS KPHUTHYECKOH.

TakuMu HecyLIUMH 3JIeMEHTaMH SIBJISIOTCS pPAacTsIHyTasi apmarypa
B M3rHOaeMBIX Ke/ne300eTOHHBIX KOHCTPYKIIHSIX M HECYIIHe CTepiKHH
B MeTaJINYeCKHX KOHCTPYKUHsX. [Ipefen orHecTOMKOCTH 3THX KOHCT-
PYKIHH PacCYHTHIBAIOT MyTEM BBIYHCJEHHS BPEMEHH NpOrpeBa HX Hecy-
LIHX 3JIEMEHTOB 10 KPHTHYECKOH TeMIlepaTyphl.
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Takum 06pa3oM, NMOHATHE KPUTHYECKOH TeMIepaTypbl OTHOCHTCH
He K MaTepHaJly KOHCTPYKIHH, a K ee HecyuieMy saementy. fHenb3s, Ha-
TnpHMep, B 3TOM CMBIC/Ie TOBOPHTb O KPUTHUECKOH TeMmnepatype 6eToHa,
TaK KaK 3TOT MaTepHaJsl PacroJOXKeH 10 BCeMY CeYeHHIO Kese300eTOH-
HOH KOHCTPYKIHH, NPOTPEBAETCH HEPABHOMEPHO H HE HMEET M03TOMY
KaKOH-TO OIpeJeseHHOH TeMIepaTypbl Harpesa.

HWHBorna ¢ uenblo ynpoueHHsi pacyeTa Bce Ke NMPHUMEHSIOT TepMHH
«KpHTHYECKasi Temmepartypa» H K Oerony. Tak, nanpumep, HasblBalOT
KPHTHUECKO! TeMIlepaTypy Ha rpaHHlle sijpa ceyeHHs xKese300eTOHHBIX
KOJIOHH, KOTOpas YCJOBHO OTAensieT OeTOH C HyJIeBOH IIPOYHOCTHIO
or 6eToHa ¢ HayaJbHOH NMPOYHOCTHIO. OHAKO B 3TOM CJjyyae KpHTHYe-
CKasl TeMIepatypa HMeeT JAPYrOH CMBIC/, CBSI3aHHBIH C OrpaHHYEHHEM
KaKoH-TO nJjaomajgu nonepevyHoro ce4yeHus, U ABJAAETCA CKOpee NpHEMOM
ISl yIpolLleHUs1 pacuera, ueM (usuyeckuMm nousrueM. Llenecoobpasno
AJIsl TAKOrO IIpHeMa TeMIlepaTypy HMEHOBATb «PacUeTHOH».

4.2. NlpuGauiKeHHbie METOAbl PEUIEHHS TEMJIOTEXHUYECKOH
3ajauu

r’l;acqu TEeMIIepaTypPHBIX IOJIeli B CeUeHHH KOHCTPYKIHH B YCJOBHSX
noxapa NnpH HeCTalHOHAPHOH TENJIONPOBOJHOCTH OCJIOXKHAETCS CTeleH-
HOH 3aBHCHMOCTBIO TpPETbero M YeTBePTOro mopsiika KoadouurenTa
TEeNJIONepesayn oy, OIPefeNsieMOoro NMpH NepeMeHHOli TeMmieparype
Cpefbl MoxKapa u TeMneparype o6orpeBaeMoil IOBEPXHOCTH, a TaKie
H3MEHEeHHeM TeIVIOPHU3HUECKHX XapaKTepHCTHK MaTepHaJsIoB MpPH MpO-
rpeBe. Ha rensiopusnueckne xapaKTePUCTHKH BJIHSIET TaKxXKe COLepiKa-
HHe BJIaTH B MaTepHaJie KOHCTPyKuui. Ilpu 3TOM B yCJIOBHSX HHTEH-
CHBHOTO TEIJIOBOT'O BO3/IeHCTBHSI IPOHCXOJHUT MPOILECC CYUIKH KOHCTPYK-
IIHH, CONPOBOXKAAIOLUACS SIBJIEHHSIMH MacconepeHoca. [Ipu Takux rpa-
HHUYHBIX YCJIOBHSIX pellleHHe HeJHHeHHbIX ypaBHeHuil Pypbe mpeacras-
JsieT co60# CJ0XKHYI0O MaTeMaTHYECKYIO 3aauy U NPAKTHYECKH BO3MOXK-
HO JHIb IIPH BBEJEHHH B pacyeT YNPOIIAIONHX YCJIOBHH:

3aMeHe IPaHHYHBIX YCJOBHH 3-rO poia IPAaHMYHBIMH YCJOBHSIMH
I-ro pona;

ycpeaHeHHH KO3()(HUIHEHTOB TenaooOMeHa;

JuHeapusanuu ypaBHeHuii @ypbe (4.4) u (4.5) nyrem BBeleHHS
B pacyeT NOCTOSHHLIX yCPeAHEHHBIX TemnJ0(pU3HUeCKUX xapamepncmﬂ

YcpenneHnem Tensou3MYECKHX XapaKTEPHCTHK MAaTEPHAJIOB HeJlb-
351 JOOUTbCA COBINAJAEHHS TeMIepPaTypPHbIX KPHUBBIX HEJHHEHHOH H JiH-
HEeHHOH TeNnJONpOBOAHOCTH. DTH KPHUBBIE IIEpPeCeKalOTCsI B OJHOH TOYKE,
N0JI0XK€eHHe KOTOPOH 3aBUCHT OT TeMIlepaTyphl YCpeAHEeHUsT TemI0(H3H-
YeCKHX XapakTepHCTHK. [l/isi pacueToB OrHECTOMKOCTH BaXHO, 4TOOBI
. 9Ta ToyKa OBlIa B npejenax KpuTHYeckKux Ttemmepatyp 400—600°C.
Kak nokasauu uccanenosanusgs BHHUUIIO MBJI CCCP, naun6osee yaoB-
JEeTBOPHTE/IbHAS aNNpOKCHMAalHsi SKCIepUMEHTaJbHBIX JaHHBIX [0
(haKTHYECKHM NpejiesiaM OTHEeCTOHKOCTH CTPOHUTEJbHBIX KOHCTPYKIHH
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JIOCTHraeTcsi NPH 3HAUEHHSX TeMIO(pH3NYECKHX XapaKTepHCTHK Mare-
pHaJIoB, COOTBETCTBYWOIHNX TeMnepatype 450°C.

JJist aToro ciayuasi IpH HEM3MEHHOM 3HA4YeHHH KO3((HUIHEHTa TeM-
nepaTyponpoBOJHOCTH JOMYCTHMO mNpeoGpa3oBaHHe ypaBHeHHH (4.4)
H (4.5) B JuHeliHble BU/IA:

ISl IBYXMEpPHOro IOJs

2 2
ot g 0%t 4 0%t : (4.16)
ot 0x? oy?
AJIs OJHOMEPHOTO TOJs
v
ot AL dtp (4.17)
ot dy?

B 3THX ypaBHEeHHSX NMPHBENEHHBIH KO3((HIHEHT TeMIepaTypolpo-
BOJHOCTH BBIYHC/ISIETCST TO (hopMmyJie

o
== : ; (4.18)
(cT + 0,05p,)pec
rae MY — cpeanuit ko3dduumuent TemnonposogHocTH mnpH 450°C,
Bt/(M-°C); ¢T — cpemuuit KO3(D(GHIUMEHT TEMJIOEMKOCTH MpH

450°C, K,[I)K/(Kr-"C); ps— HauaJbHasi BecoBasi BJIAXKHOCTb MaTe-
puana, %; p.— o6beMHasi Macca CyXoro MartepuaJa, Kr/m>.

VBeJuueHHe pacueTHOro KO3 (HUIMeHTa TEMIOeMKOCTH T Ha Be-
auynny 0,05p, cBsi3aHO ¢ HEOOXOAUMOCTBIO yUeTa pacxoja TelJa Ha Hc-
napeHue cBOOOJHOM BJIarH, KOTOpasi BCerja HMeeTcs B IOpax MaTepHa-
Ja. KosnuecTBO ee 3aBUCHT OT OTHOCHTEJILHOH BJIa’KHOCTH BO3AyXa.

W3amepeHus: nokasaJju, 4To NIPUMEPHO TMOCJe TOofa SKCIIyaTalHH
' 3JlaHMs BJIaXKHOCTb, HampHMep, GeToHa B Ke1e300€TOHHBIX KOHCTPYK-
1usix He mpesbinaer 2%. DTy BeJHUHHY H CJeAyeT YYHTHIBATH B pac-
yerax TeMIlepaTypHBIX NOJeH Kene300eTOHHBIX KOHCTPYKIH.

Temneparypa B mojsyorpannyeHdom maccuse. [Ipu pacuere mpenena
OTHECTOHKOCTH CTPOUTEJBHBIX KOHCTPYKLHI N0 YpaBHEHHSIM TelJONpo-
BOJIHOCTH, CIIpaBeJJIUBBIM JJIsi MOJYOTrpaHHYEHHOTO MacCHBa, TeMIepa-
TypHOe ToJie NPHHHMaeTcss OAHOMepHBIM. Ll3meHeHHe TEMIepaTypbl
BO BpeMEHH NMPOHCXOJHT TOJNBKO B HOPMAJBHOM K IJIOCKOH TEMIOBOC-
NPHHUMAIOLIell I0BePXHOCTH HATIPAaBJeHHH.

ITonsiTHe MoJyOrpaHHYEHHOrO MAacCHBa MPEANOJAaraer, 4To B 6ecKo-
HEUHO yJaJIeHHOH OT 06orpeBaeMoil MOBEPXHOCTH TOYKE OTCYTCTBYET
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nepenaja TeMneparypbl He3aBHCHMO OT BPEMEHH H HHTEHCHBHOCTH TEIl-
JIOBOTO BO3/IeHCTBHS Ha 060rpeBaeMyio MOBEPXHOCTh:

ot (+ oo, 1)

=0, 4.19
N (4.19)

- HJIH

t(+00, 1) =t,. (4.20)

HECTal.lHOHapHOE TeMIlepaTypHOe IIoJie, BOSHHKAUee B IoJayorpa-
HUYEHHOM MacCCHBE OT TEIJIOBOTO BO3AEHCTBHUSI «CTaHAapTHOrO» Iokapa,
onpenensaercss ypaBHEHHEM!:

kY a X

_L"Li'__ (4.21)
2V agv

rle X — pacCTOsiHHE MO HOPMaJHu OT 06orpeBaeMoil MOBEPXHOCTH [0

pacyeTHO# TOUKH Tesa, M; T — BpeMs, 4; kK — Koadbuiuenr, onpe-
JlesisieMblf 10 TabJ1. 4.4 B 3aBUCUMOCTH OT 00beMHOH MacChl CYyXOro

ty- = 1250 — (1250 —t,) erf

MaTepHasa.
Ta6auua 4.4
D Kr/M 100 1000 1500 ’ 2000 } 2300 | 2450
H MeHee
k l 0,46 0,55 0,58 l 0,60 l 0,62 ' 0,65

kV @u+

X
IpeiCTaBJsieT
208w

coboit I'ayccoB uHTerpan omnbok (¢pysakuuio Kpamna). Ee snauenus
onpe/e/IfloTCsT B COOTBETCTBHH C AAHHBIMU NpHJI. | yyeOHHKA.

B ypaBuenun (4.21) ¢yHkuus Bupa erf

IIpu x=0 ypaBHenue (4.2]1) npeo6pasoBbiBaercsi B (opMyJy BujA:

ton = 1250 — (1250 — t,) erf (4.22)

k
2 V i
ITo naunbiM uccaemoBanuin BHUUIIO MBJI CCCP, ona mo3BoJisier
C JOCTATOYHOH [Jisl MPAKTHKH TOYHOCTBIO OINPEHENsiTh TeMIepaTtypy
oborpeBaeMoii NOBEPXHOCTH IVIOCKHX KOHCTPYKLHI NPH «CTaHAapPTHOM»
pexuMe mozxapa.

YpaBHenue (4.21) paer yHOB/JIETBOPHUTE/IbHbIE Pe3yJbTaThl IIPH pac-
yeTe TeMIepaTypHBIX INOJeH MJOCKHX KOHCTPYKIHH, HMEIIIHX KOHey-
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HYI0 TOJIUHHY O, ec/iH 3HayeHHs apryMeHTa pynkuun Kpammna A yjnoB-
JIETBOPSIOT ycJoBuio (4.23):

g KV au,+8 >12 (4.23)
ey O,

910 caeayer u3 cBoictBa ¢yHkuuu Kpamna: npu A=0 eri=0;
A=1,2 eri=0,91; A—oco erf—1. Ilpu BeimosHeHHu ycuaoBusi (4.23)
ownbKa B ONpe/eJeHuH TeMIepaTypHOro MoJisi KOHCTPYKIHH MO ypaB-
HEHHSIM TeIJIONPOBOAHOCTH, CIPAaBeIJHUBBIM JJISi NOJYOrPaHHYEHHOTO
maccHBa, He npeBBICHT 9Y%. DTy NOrpemHoCTb MOXKHO HCKJIIOYHTD TOJb-
KO B TOM CJiydyae, ecJi IpeJe] OTHECTONKOCTH IJIOCKOH KOHCTPYKIHH
HACTYNUT IIpU TeMmepatype HeoG0orpeBaeMoil NOBEPXHOCTH, paBHOMH
HauyaJbHOH.

YpaBHeHHSs] nmporpeBa 6eCKOHEYHOro MOJyMacCHBA IPUMEHSIOT A
pacuera HeCyIIHX OrpaxKAAlOUIHX KOHCTPYKLHUH, Y KOTOPbIX Ipejes
OTHEeCTOHKOCTH HACTyNaeT INpPH CHHKEHHH NPOYHOCTHBIX XapaKTepHCTHK
3JIeMEHTOB KOHCTPYKIHH, PacCHOJIOKeHHBIX OJH3KO K TelJIOBOCNPHHH-
Malouieil NMOBEPXHOCTH, HANpHUMep, MJIOCKHX Kene300eTOHHBbIX IJIHT,
Yy KOTODPBIX 3allUTHBIH CJ0H pabouell pacTsiHyTOH apMaTrypsl §,. cpas-
HUTEJbHO MaJl 110 CPABHEHHIO C TOJIIHHOH CaMOH IJIUTHI.

Jlaist mono6GHbIX KOHCTPYKIHH B CTAaTHYECKOH YacTH 3aJa4yu pacCyu-
THIBAIOT KPHTHYECKYI0 TeMmIepartypy t.,, NpH 3HAUYEHHSX KOTOPO# mpe-
JleJ1 IPOYHOCTH HEeCYLIUX MeTaJJIHYeCKUX CTepiKHel (apMaTypbl) yMeHb-
maercst 10 pabouHX HaNpsiXKeHUH, YTO BhI3bIBaeT OOpyIleHHe KOHCTPYK-
LMK HJIH HeoOpaTUMBIH mporu6, HCKIIOYAIOUHHA AaJbHEHIIyI0 3KCIIya-
TalHI0 KOHCTPYKIHH. 3aTeM, HCIOJb3ysl ypaBHeHHe (4.21) npH ty,r= tip,
onpezensior 3HaueHuss ¢GyHkuun Kpamna:

" k V Gup+8,s  _ 1250—t, ; (4.24)
2V amgt 1250—t,

eF

[lo 3HaueHHIO (YHKUHH B COOTBETCTBHHM C JAHHBIMH MpuJa. | Haxo-
IT 3HAuYeHHe aprymeHra A:

A~ KV tb.

Sy ) (4.25)
2 V agpt
OTKyJa CJenyer: |
ALY 2
1=Tl,= M,Q‘P:F_G?L)_ : (4.26)
4A%a,,

58 <




Temnepatypa B MJOCKHX OFpaXKAaloIMX KOHCTPYKUHSX C y4eTOM
TenyooGMeHa Ha HeoGorpesaemoii nosepxHocTu. Pacuer npenena orue-
CTOWKOCTH Mo npu3Haky nporpeBa. Orpaxpaamoouiue KOHCTPYKUHH IpH
HCIBITAHHH HA OTHECTOHKOCTb IOJBEPraloTCsi OJHOCTOPOHHEMY TeIJIo-
BOMY BozjeiicTBHIO. [Ipees orHecTORKOCTH OrpaxalouiuXx KOHCTPYK-
{1, BHITIOJHSIOIUX OJHOBPEMEHHO H HecylHe QyHKIHH, MOKET HACTy-
[HTh TIPH TeMIlepaType HeoOorpeBaeMoil MOBEPXHOCTH, pAaBHOH HJIH
6/1M3KOH HauaJbHOH. B 3TOM cayuae BHIIOJHAETCS YycaoBhe (4.23),
U TeMIlepaTypHOe IoJie B CEeYeHHH KOHCTPYKIMH OIHCBIBAETCS ypaBHe-
HUSIMH TEMJIONPOBOJHOCTH MOJYOTpaHHUEHHOrO MaccHBa. JlJist mpoumx
OrpaK/JaloluX KOHCTPYKIHA NPU pacyeTe TeMIepaTypHOro IoJsi Heob-
XOJHMO YUYHTBIBATb TeMJ00OMeH Heo6OrpeBaeMoil MOBEPXHOCTH C OKPY-
JKawoles cpenon.

B npubauKeHHBIX MeToJaX pacyera IIpe/esioB OTHeCTOHKOCTH
OrpaxkAaloluX KOHCTPYKUHI Tennoo6MeH HeoborpeBaeMoil MOBEpPXHO-
CTH C OKPYJKaIoOllel cpeoil xapaKTepH3yercsl YCpeJAHeHHBIM 3HaYeHHeM
KO3((pHLHEHTa TelJoNnepeaauyd dyy , ONpejenseMoro mo Gopmyae
(4.15). HactHoe peurenue ypaBHeHusi ®ypoe (4.17) B aTOM cayuae npu
«CTaHJapTHOM» MOXkKape HMeeT BHA:

=t (1280221 T2

(4.27)

+— sinp,

y Bi e ) e—pEFp
6n +k Vanp un 6!1 +k -l//aﬂp

(o ¢]
+ 2A, (cosp,
n=1

rje y — pacCTosiHHe OT HeoOOorpeBaeMoOH IOBEPXHOCTH [0 pacCyeTHOMH
ToukH, M; AY — cpennuii KO3h(HUIHEHT TeNIONPOBOAHOCTH MIAC-
acP reoatin
tunbl npH t=250°C, Bt/ (m-°C); Bi=}'T"p" (8+k V an,) — KkpH-
\ .
Tepuit Bro; 6; — TOJMIIMHA NJIACTHHBI, M; Wn,A, — BEJHUHHBI, OI-
peresisieMble 1O NPHJ. 2 B 3aBHCHMOCTH OT Kpurtepusi Bi; Fo=
QT i ..
= A — Kpurepuit dypoe.
(6+k Vag, )?

Ananus gopmyasl (4.27) mokasblBaeT, UTO YJEHHI ee psjga GbiCTPO
y6biBaloT. [To3TOMY /It NIpAaKTHYECKHX PacyeToB AOCTATOUHO HCIOJb30-
BATh TOJbKO NMEPBbIH UJIeH psja:

cp cp
ty=t0+ (1250—t0) M +A1 (COS}L[ y 4=
1+ Bi 8+k V ag,
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Bi ; y ) u2Fo
—— sin e e : 428
B 01 o 6+k Vanp y ( )

Temnepartypa Heo6orpeBaeMoii TOBEPXHOCTH ONpeAEISeTCS H3 ypaB-
HeHus (4.28) mpu y=0:

2
ten=t,+ (1250—t,) (TJ:T + Aje- PIFO) : (4.29)

Pemas nanHoe ypaBHeHHe OTHOCHTeJbHO Fo, a 3aTeMm H T, MOJyYaoT
dopMyay aasa pacuera mpefesa OFHECTOHKOCTH IVIOCKHX CIJIOLIHBIX
OrpakAaloliuX KOHCTPYKIHHA NIPH «CTaHAAPTHOM» IOXKape Mo MPHU3HAKY
nporpeBa Heo6orpeBaeMOH MOBEPXHOCTH A0 PaCUETHOH TeMIlepaTyphl

H.ap-

AT e
T=2’3 (6+kVanp ) lg A] ¥ (430)
p}anp tn.np_to ].

1250—t, 1+ Bi

IpH tu.,=180°C u t,=20°C ypaBuenue (4.30) npHHHMaeT cienylo-
HUH BH:

A,

Y
t=23 6+kVa,, ) i

(4.31)
2
¥18ap 0,13

Bnas w3l
1+ Bi

ITocenoBaTeIbHOCTL pacyeTa OrHECTOMKOCTH Orpa)KAalouiuX KOH-
CTPYKIHHA NPH «CTaHJapTHOM» IO}Kape IO NMPH3HAKY NporpeBa Heo6o-
rpeBaeMod NOBEPXHOCTH [0 PAacyeTHOH TeMnepaTyphbl tnn, MOKa3aHa
Ha pHC. 4.4.

JJ1si MHOTOCJOHHBIX CIJIOLIHBIX KOHCTPYKIHH NpHBENEHHbIH KO3(-
(HIHEHT TeMIepaTypONpPOBOAHOCTH @y, CJIEAyeT ONpeie]sTb IO ypaB-
HEeHHIO:

n
E anp,lﬁl
=1
Qppy—=——— (4.32)
)
rae 6, — TOJILHHA CJIOsi MaTepuana, M; 6 — TOJIIHHA KOHCTPYKIHH,
M; Qgp,; — KO3((HIUHEHT TeMIepaTypolnpOBOJAHOCTH MarepHaJa,

coctaBisioulero i-i cjaoi, m2/u.
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7 Umc(’paﬂme gaHHbll?é

. C . . . K. .
$ i'ﬂt’ 8 s M HN?
t =20°C:d

tumws ty ’

.
Qia= A:
" (cq +0,09P)p,
1
a6 BEy

:
Bi='fl§—'§1 (8+ K)V Opp

\

p; A=Y (Bi) no npun.2

1

2
T=2,5(6+1;Vanp ) {g - 1
filw g

Puc. 44. Cxema K pacyeTy OrHeCTOMKOCTH

CIVIOIUHBIX OrpakAAOMHX KOHCTPYKIHA IO

NpPH3HAKY nporpeBa Heo6orpeBaemMoill NOBepX-
HOCTH /IO PacyeTHOH TeMmmepaTyphl

Mpumep. Onpenenutb mpejes OrHECTOHKOCTH CIVIOUIHOH 3KeJe30GeTOHHOH CTeHH
TouHo# §=0,12 M mo mpH3HAKy mporpeBa O0OGPaTHOM OTHIO NMOBEPXHOCTH A0 TeMIe-
paTypHl, NpeBhIlIalomell nepBoHayadbHylo Ha 160°C. XapakTepHCTHKH GeTOHA: 3amoJ-
HHTeNb — KPYNHBIH TrpaHATHHA LIieGeHb; OObeMHass Macca B CYXOM COCTOSIHHH
p=2330 xr/M% HavuajbHas BecoBas BIaXXHOCTb P =2%; crenenb uepHOTH HeoGorpe-

BaeMoii moBepxHoctH e,  =0,625.
Pewmenue. 1. OnpenensieM HCXOAHBIE AaHHBIE:

Tenao(H3AYeCKHe XapaKTePHCTHKH 6eToHa omnpejienseM no ¢opmynaam u3 taba. 4.1
npu Temnepatype 250°C:

AP =1,2—0,00035t = 1,2—0,00035-250=1,11 Br/(m-°C);

¢$? =0,714-0,00084t=0,714-0,00084-250=0,92 k[Ix/ (xr-°C);

k=0,63, 3HaueHHe HAXOAuM o Tabu. 4.4;
KOHEYHOe 3HaYeHHe TeMIepaTyphl HeoGorpeBaeMoil MOBEPXHOCTH

ty up =160+t =180°C.

H.ID

OcrasbHEe HCXOJAHBIE JaHHbIE 3aJaHK YCHOBHAMH 3aJaydH.
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2. OnpenensieM K03((hHIHEHT TeMIepaTypONnpOBOLHOCTH:

y EEYE 1,11 .

(c%P +0,05p,) p, (0,92-+0,05-2) 2330

=4,67-10—*(Bt-M?) /x 13k =0,00168 m?/u.

3. BoiuncasieM koauuHeHT Tenuonepefayd ¢ HeoOOrpeBaeMOH NOBEPXHOCTH
o5h =4,8+49¢, . —4,8+49-0,6256=10,425 Bt/ (m2-°C).

4. Haxonum xpurepuit Bi:

10,425 Sonl ek
Bi=—T (0,124-0,63) ¥ 0,00168 =1,37.

5. Ilo naiinenHoMmy 3HaueHuio Bi u3 npui. 2 Haxonum:
u|=2,14; A|=—0,655
6. HaxoauM npejes OrHeCTOHKOCTH CTeHBI

(0,12+0,63 V 0,00168 )? |, — 0,655 ~22 1.
2,142.0,00168

=23

’ 3———— —

141,37

IIpuGauxeHHblii pacyer TeMnepatyp pasHocTHbiM Metojom Llmup-
ta. Merox IlIMuaTa ocHOBaH Ha pelleHUH JHHEHHBIX ypaBHeHHH Pypbe
(4.16) u (4.17) B KOoHeuHbIX pasHoCcTAX. Ero nenecoo6pasHo NpuMeHsTh
B TOM CJyuyae, KOTJa HeJb3s HCIOJb30BATh AHAJMTHUECKHE pelleHHs
ypaBHenuit ®yppe. MeTo/ MO3BOJAET NOJNYYHTH YAOBJIETBOPHTE/ILHOE
COBNajeHHe TeMIepaTypHBIX IIOJIeH MO CeYeHHI0 KOHCTPYKUHE IIpH
yCpeaHeHHbIX 3HaUeHUsX TellJIO(MH3HIECKHX XapaKTePUCTHK MaTepHasoB
U KO03(p(dULUHEHTOB Telma0ooOMeHa NMOBEPXHOCTEH KOHCTPYKIHH C OKpY-
JKalollel cpe/loi U 3HaueHHsX KpuTepus Pypbe A5 MIOCKHX KOHCTPYK-
i (oZHOMepHOe TeMIlepaTypHOe MoJie), MeHbIIHX HaH paBHHEX 0,5 aas
CTep3KHEeBbIX KOHCTPYKU Ui (AByXMepHOe TeMmnepartypHoe noJge) — 0,25.

[Ipun oxHOMEpHOM TeMImepaTypHOM IOJie OrpaxJalollyil0 KOHCTPYK-
Hui0 pasbuBalOT HA pSJL dJMeMeHTapHBIX cjoeB Ax (puc. 4.5). Ilocre
sroro npu Fo=0,5 HaxoaaT uHTepBasF BpeMeHH AT, yepe3 KOTOPHIH cJe-
JAyeT BBIYHCJATH TEMIEpaTypy Ha TIpaHHLAX CJOeB:

A L kil ! (4.33)
Ax? 2
OTKy/a
2
IS AR (4.34)
205
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AX AX A X AX
»
Ar
N
{'U.C tl"')Ax
———
td-?gx
i x%&‘
. 'tw.n

N

Puc. 4.5. CxeMa K pacuyery TeMmmepaTypHOro MoJsi Or-
paxkjalonieii KOHCTPYKIHH

J1J151 MHOTOCJIOWHBIX CIIVIOUIHBIX KOHCTPYKIHH NPHBEAEHHBIH KO3 du-
LHEHT TeMIepaTypONpOBOJHOCTH ONpEeAeNsioT 1Mo ypaBHeHHIO (4.32).

IIpu peurennn 3ajauu HEOOXOAUMO pacroJsaraTh JaHHBIMH 10 H3Me-
HeHHI0O TeMIlepaTyphl BO BpeMeHH Ha o6orpeBaeMoil IOBEPXHOCTH.
[Ipn «craHjapTHOM» MOXKape ee 3HAaUEHHe OIlpejensieTcs N0 ypaBHe-
HHIO (4.22).

Temnepartypa B c/105IX KOHCTPYKLUHH 3a BpeMs T ONpeJessiercs Kak
cpeaHee apuMeTHyecKoe Mo 3HAYEHHSIM TeMIlepaTyp Ha IpaHuLax mnpe-
ABIYIEro ¥ MOCJeAYIOUIUX CJI0eB Ha MOMEeHT BpeMeHu (1—AT):

tl'T Lo t(l_Ax) (T—AT);t(l+A1)( T=-A T) 3 (435)

~

rae t, » — Temmeparypa B KOHLe i-ro cjJos B MOMEHT BpeMeHH T, °C;
t(1-Axy(t-a ) — TeMIlepaTypa B KOHIe NpeAblAyIlero cjios (Havazae
i-ro cnos) 3a BpeMs (t—At), °C ; t+ax(t-at) — TeMNeparypa
B KOHIIe NOCJIeiyIouiero caos 3a BpeMs (1—At), °

- Temneparypa Ha Heo6orpeBaeMoii CTOPOHE KOHCTPYKILHH ONpejeJis-
eTcs no (Qopmyae:

tx:n, - =tn.n( T—A T) =

2A’l.'__ A (t(°—Ax),‘: o tn.n(‘t -A ‘t)) — Oa.n (tn‘n( =A%) T to) Ax (4 36)
pcAx? C
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rjae taar — TeMmmepatypa HeoGorpeBaemoii MOBePXHOCTH 3a BpeMs T,
°C; tamr-ar) — TeMmepaTypa HeoborpeBaeMoil MOBEPXHOCTH 3a
BpeMsi (t—At), °C; to_as, x — TeMOepatypa B HayaJjie MOcJeIHero
cios 3a Bpems T, “C; t, — HauaJbHas Temneparypa, °C.

B ypaBHenuu (4.36) k03¢ (HIHEHTH TENJIONPOBOAHOCTH A; H TEMJIO-
e€MKOCTH C; ONPeAesIOTCS NPU CPeAHell TeMnepaType MOCJAeIHEro CJosi
3a BpeMs1 (1—At), a KoaQPHIHEHT TemJonepenadyu o, N0 dopmyse
(4.11) npu Tremmeparype HeoGorpeBaeMOH NOBEPXHOCTH 3a BpeMs
(—AT).

INpumep. Onpenenutb mpefes OrHECTOHKOCTH CIJIOIUHOH 2KeJe306eTOHHOH  CTEHE!
Tomuuaoil §=0,12 M mo MpH3HAKy mporpeBa HeOGOrpeBaeMoOl MOBEPXHOCTH A0 TeMIle-
paTyphl, npesbillaomell nepsoxavanbuyio Ha 160°C. XapakrepucTHKH GeToHa: 3amoJi-
HHTeJb — KPYNHBIH TpAaHATHHIH IeGeHb; 0OObEMHas Macca B CYXOM COCTOSTHHH
0, =2330 kr/mM?; sKCIUlyaTanMOHHAsi BecoBas BJaxHOCTb P =2,0%.

Pemenune. 1. OnpenensieM HCXOAHBIE NaHHHE:
Terou3nIecKHe XapaKTeDHCTHKH GeToHa ompejenseM no ¢opmynaam u3 Tabia. 4.1
npu Ttemmeparype 250°C:

AP =1,2—0,0035t=1,2—0,0035-250=1,11 Bt/ (m-°C);
¢ =0,71+40,00084t=0,714-0,00084 - 250 =0,92 x[Ix¢/ (kr-°C);

a = A'ctp = I511 i
o, ’ ——
\ (e +0,05P,)p, (0,92+0,05-2) 2330

=(,000467 (Bt-m?) /k 1xx=0,00168 m?2/u.

2. Pas6uBaeM ceyeHHe KOHCTPYKIMH HA deThipe CJOS, C TOJUIHHOA KaxXKAOro
Ax=0,03 M, u onpezessieM HHTEPBAJ BPEMEHH:

2
A, Tl Lt AR o i

2a, 2.0,00168

3. ITo ypasuennio (4.22) ompenensieM TeMmnepaTypy o6orpeBaeMoii MOBEpXHOCTH.
3nauenne koapuunenta k=0,63 naxoaum ua tabm. 4.4.

IMpu 1=0,268 u:
0,63
t =1250—(1250—20)erf ; ==b072C,
2 ( 2 ¥V 0,268)
0,63
rge A=———"——=0,6; eri=0,604 (npua. 1).
2 ¥V 0,268
ITpr tv=0,536 u:
,63
t, o =1250—(1250—20)erf PR IR =688°C.
: 2 V0,536

JlanHbie 1O TemmepaType oGorpeBaeMol IOBEPXHOCTH 3aHOCHM B rpady 2
Tabn. 4.5.
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Ta6auna 4.5

T, 4 to.n ts Usax t3 - 2ax ts-ax L
0 20 20 20 20 20
0,268 507 .20 20 20 20
0,536 688 264 20 20 20
0,804 784 354 142 20 20
1,07 846 463 187 81 46
1,34 885 517 o712 | . 116 71
1,61 911 579 a7 1 i 104
1,88 937 614 376 211 133
2,14 961 657 413 255 161
241 980 687 456 287 185

UK BHA:

t =t

—_90n°
5., T n.n(‘c—AT)—20 C.

H Q.

Hpr v=1,07 u: tcp=ﬂ’;‘_2°_=2o°c;

A,=1,2—0,00085-20=1,193 Br/(m-°C);

¢,=0,714-0,00084-20=0,727 x[x/(kr-°C);

273 \*
Eﬁ_ ) e

Gpa =0yt 15 Y T 56Ty L =0,

H.I

2-0,268-1,193(81—20)
2330-0,0009-0,727

ta‘n,1=1.07 =20+ =46°C.

33 1851

4. Tlo ¢opmyse (4.35) ompeiensieM 3HAYEHHS TEMNEepPaTyphl HAa FPAaHHIAX CJOEB.

5. Onpepensiem TemmepaTypy HeoGOrpeBaeMoii MOBEPXHOCTH IO ypaBHeHHIO (4.36).
IMo paunbiM Ta6a. 4.5 npu 1=0,268-+0,804 u ypaBHenue (4.36) npuHHMaeT ciaeayio-

Ipu 7>>1,07 u HeOGXOAMMO /IS KaXKAOro MepHOJa BPeMEeHH BBIUHCAATb A, C,
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IMosnyueHHOe 3HAYEHHE TEMIIEPATYPHl 3aHOCHM B MOCJEHION rpady Tabi. 4.5.

B srom cayuae to_anr=13 = l8l_+_—‘m—=116°c.

2

81446
Ipu 1=1,34 u: tcp=——j—=63,5°c;

A,=1,2—0,00035-63,5=1,178 Br/(m-°C);

¢,=0,714-0,00084-63,5—=0,763 kJx/(kr-°C);

[ 464273 \*
wipiliiand B
R S 100

g =15 °)/ 46—20-5,67(0,64—0,00045-46) =

: 46 — 20

=8,3 Br/(M2-°C),
rae e, ,=0,64 —0,00045t, . (mo Taba. 4.3);
1,178(116—46)—8,3:0,03 (46—20 o
temt=1,3 =46+-0,256 ( )0763 ( ) ~71°C;
toayr=101 =-272+71 ~172°Cu r. A

Ipn 1=2,41 u t,  =185°C. Hurepnonsuueii HaXoAUM:

N,=24 u.

[Ipu ABYXMepHOM TeMIlepaTypHOM IIOJie HA CeYeHHe KOHCTPYKIHH
HaKJIaJbIBaeTCs CeTKa ¢ pasMepaMu siueilkd Ay. PacueTHblil nHTEpBa
BpeMeHH AT HaxXoAsT no ¢opmyse

. 2
WISt i (4.37)
4au.p

TeMnepatypy B y3/IOBBHIX TOYKaxX CETKH yepe3 HHTepBaJ BpeMeHH At
HaxXolsT Kak cpeiHee apH(pMeTHUeCKOe 3HAUEHHH TeMIlepaTyp B COCej-
HuX yanax. Tak, pas ysna 5 (puc. 4.6) popMyna umeer ciaeayrouiuii
BHJ:

t2(‘:—A T)+ts(t—A‘t)’*‘tS(t—A’t)“‘te(‘c—A’t) (4 38)
4 » J

ts.'r =
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Puc. 4.6. Cxema K OnpejeJieHHI0 Temme-
DAaTyphl B Y3JIOBHIX TOYKaX IpPH JBYX-
MEpPHOM TeMIIepaTypHOM IoJe

Bo Bcex ciyuasix 3ajaua peuiaercsi NPHMEHHTENbHO K I'DaHHYHBIM
ycaoBusiM 1-ro popa. Ecan remnepatypa o6orpeBaeMoiil IOBEPXHOCTH
He 3aJlaHa KaK (yHKLHUsI BpeMeHH, TO ee ONpeJesisioT 10 SMIHPHUECKHM
dopmysnam.

4.3. Pacyer temMnepaTypHbix nojed ¢ nmomompbio IBM

(T'Ienoc'raTKOM pacuera TeMIepaTypHbIX TMOJiefi B KOHCTPYKIHAX
C NOMOIIBIO AHAJHTHYECKHX 3aBUCHMOCTEH sBJsETCsl erq MpHOJIHKeH-
HOCTb BCJIE[CTBHE YCPEJHEHHs] TemIO(PH3HYECKHX XaPAKTEPUCTHK Ma-
TEpHAJIOB KOHCTPYKIHHA W KO3 (PHIHEHTOB TenjJoo6MeHa HX MOBEepPXHO-
cTell ¢ OKpyxKalollell cpeaol, a TakKe HEBO3MOXKHOCTb MOJy4YeHHs pac-
. YeTHBIX (OPMYJ IJIsi KOHCTPYKLHH CO CJOXKHOH KOHGHUrypauueil mome-
PEYHOro CeueHHs, HalpHMep, KOJOHH H 6aJioK ABYTaBPOBOrO CeueHHS.
. Meroz IlIMuzara, XOTsi ¥ IPUMEHHUM [IJIsi PacyeTa TeMIepaTypHOro Mo:
B IIOIIEPEYHOM CeYeHHH KOHCTPYKUHH J1060i KOH(pUrypauuH, siBJsSeTCs
. Takxke NpUOJIHKEHHBIM H3-3a yCpeJHEHHS TeNJIO(PH3HUeCKHX XapaKTe-
.pu‘ywxx MaTepHaJoB.

V' OrMeueHHble HEJOCTATKH YCTPAHSIOTCS NPH HCIOJb30BAHUH MaLIHH-
HOTO pacyera, KOTOPhIH JaeT BO3MOXKHOCTb ONPE/IeNHTh TeMIepaTypHble
‘1I0JIST IPH BHELIHEeH H BHYTPEHHEH HeJHHEHHOCTH TemJolepegadu Ipak-
- THYECKH B JIIOOBIX KOHCTPYKIHSX NPH JI0OBIX TPAHHYHBIX YCJIOBHSAX.

ManuHHBIH pacyeT OCHOBAH HA HCMOJb30BAHHH ypaBHeHHiI Pypbe.
. HauGousiee mpocThiM /151 MOHUMAaHHsT (PU3HUECKOH CYLIHOCTH TeIIoNepe-
Jlaud pa3HOCTHHIM METONOM SIBJISIETCS METOJ 3JeMeHTapHBIX TelJOBhIX
ﬁa.naﬂcoa A. T1. BanuueBa. [IpuMeHHTeNbHO K pacueTy OTHeCTOHKOCTH
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CTPOHUTEJIbHBIX KOHCTPYKLUHH 3TOT MeTOJ OBl yCOBEPLICHCTBOBAH MyTeM
ydeTa B pacUeTHBIX YPaBHEHHSX BJHMSHUS HAYaJbHOH BJAXKHOCTH MaTe-
pHAJIOB, MacChl U Pa3MepoOB apMaTyphl H CTAJbHBIX 3JIEMEHTOB Ha TeM-
nepaTypHoe IoJ/ie B CeYeHHH KOHCTPYKLUHH C IPHMEHEHHEM MeTaJM

KosnnyecTBo U BHZ ypaBHEHHH aJropHTMa pacuera 3aBHCHT OT MHO-
rux (akToOpOB: CeueHHs], KOHCTPYKTHBHOT'O HCIOJHEHHS, CIOCO60B 060-
rpeBa KOHCTPYKLHUH, HA4a/JbHBIX U TPAHHYHBIX YCJIOBHH H T. H.

IIpuHuunBl cocTaB/eHHS ypaBHEeHHH ajJropurMa pacuera Ha OBM
paccMOTpPHM Ha NMpHMepe NPHMEeHEeHHS ero AJs cJaydas IJIOCKOH CIJIOII-
HOH KOHCTPYKIHH.

O611yi0 TOJMIHHY KOHCTPYKIHMH Pa3OUBAIOT Ha DS 3JeMeHTapHBIX
cnoeB Ax (puc. 4.7). 3aTeM COCTaBJSIIOT ypaBHEHHs TeIJIOBOro GaJjiaH-
ca AJs Ka)JIOro pacuyeTHOro cJOos, H3 KOTOPBIX MOJNY4aroT (opMyJibl
AJIs1 ONpe/ie/IeHHs] TEMIIEPATyPhl B 3THX CJIOSIX Yepe3 PacueTHbIH HHTep-
BasJ BpeMeHH At. PacuerHble TeMnepaTypHbie TOYKH DacHoJjararorcs
Ha HapYXXHBIX NMOBEPXHOCTSIX KOHCTPYKIHH H I'PaHUIIAX 3JeMeHTapHBIX
CJI0€B,

I1pu cocraB/ieHHH pacueTHbIX YPaBHEHHHA INPHHHMAIOT CJeayloline
NPEANOCHIIKH H JAOMYyLIeHHS:

(-1 &

1

L
SRR GARETAR

>

Puc. 4.7. Cxema K pacueTy TeMmepaTyp B orpaxjawuiei
KOHCTPYKIHH ¢ ToMomsio 9BM
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nepejava TelJa 3a CUeT BJaromepeHoca OTCYTCTBYeT; CBOGOAHAs
BJlara HCIapsieTcsl B CJAO0SIX MOCJAeN0BATEJNbHO IO Mepe IporpeBa HX A0
tTeMmnepatypbl Kunenusi Boabl 100°C; o6pasoBaBuiniicsi nap yaajsiercs
B CTOpPOHY 06orpeBaemMoii MOBEPXHOCTH, T. €. HABCTPEUy TEeIJIOBOMY IO-
TOKY;

TeIJio, NOoCTylaliee B 3JeMeHTapHbIH CJI0H, pacXoAyercs Ha Hca-
peHue CBOGOIHOMN BJaru B [Opax MaTepHaJsa U Ha yBeJHUeHHE TelJoco-
JIepKaHHUST CJIOS; ;

pacmpejesneHde TeMIepaTyp Mo TOJIIMHE 3J1eMEHTapHOIO CJI0S MpH-
HUMAEeTCsl MPSIMOJHHEHHBIM;

H3MeHeHHe TeMIO(GH3UUEeCKHX CBOMCTB MaTepHaja MPH Nporpese
KOHCTPYKUHM YUUTEIBAETCS BBEJIeHHEM B ypaBHeHHSA GopMyJ BH/a:

A=A+Bt. (4.39)
c=C+/t. (4.40)

KoadduiiueHTs TEng0NpOBOJHOCTH A¢ U TENJOEMKOCTH Cy JOJIKHBI
onpesensiThCs NPU CpefHel TeMmepaTtype cJjosi. J Bmecre ¢ Tem aHanus
3HaYeHUi onmbBITHBIX Koadduuuentos A, B, C, u I (cm. tabda. 4.1 u 4.2)
MIOKa3bIBAET, YTO HEKOTOPOE OTKJIOHEHHE TeMIepaTypbl OT MCTHHHOH
He BJHSeT Ha pe3yJbTaThl pacyera, Tak Kak 3HaueHUs Ko3(hdHIHEHTOB
B u 1 B cpenHem Ha Tpu mopsiaka MeHblie 3HaueHuit A u C. IToatomy,
C LeJIbI0 YIPOLIEHHsT pacyera, Ay U C; ONpPeIeJsIOT IIPH H3BEeCTHBIX 3Ha-
YeHHUSIX TeMIepaTyphl Ha TpaHHULAX 3JeMEHTapHBIX CJOEeB.

Pacuernyio ¢hopmyay Ajs onpeneneHns TeMnepaTypbl o6orpeBaemMon
NOBEPXHOCTH tox A - NMOJNYYAIOT H3 YPaBHEHHS TemJaoBoro 6anaHca mouy-
cnost AX/2 ¢ MJomAaAbio TENJIOBOCHPHHHMAIOLLEll TOBEPXHOCTH, PaBHOH
1 M2

LAt ORI SRR e U P
Ax
SR I W (4.41)

rae t,, — TeMmeparypa okpy:xatouieii cpennl, °C; Q, — pacxoj Tensa
Ha HCrapeHHe cBOOOJAHOM BJIAarH B Nopax MaTepHana KOHCTPYKIIHH,

KJIXK.
C yuerom ypaBHeHuit (4.39) u (4.40) umeem:

ao.u (to.c—tOAn)AT_ QAT ( A+B&i‘t-l—)< to.“ _ ___to.n+t1 ) sy
Ax 2 9

[

Ax

=Pe (C+I[to.n) (to.n,A‘: _to.n) +QB' (442)
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Pellenne mocjieHero ypaBHEHHSI OTHOCHTEJBHO BENHUHHBI tonar
NpeJiCTaBJsieTcsl B CJAEAYIOIeM BHJe:

to.a (to.c—to.n )AT—[ A (to.c—t1 ) 4+0,5B (tom—t7).
tomar=tont+

0,50.Ax(C+Dt,n)
(4.43)

Ilpu «CTaHAAPTHOM» TEMIEPATYPHOM peXKHME IoXKapa BeJHYHHBI
to.c H G ONPEIENSIOTCS, COOTBETCTBEHHO, IO ypaBHeHUsAM (4.7) u (4.8).

PacuetHyio popmyJy JIsi BBIYHC/ICHHS] TeMIepaTyphl BO BHYTPEHHHX
CJI0SIX KOHCprKuun NOJY4AIOT H3 YPaBHEHHS TEIJIOBOrO 6asaHca cJ105
ToJUMHOR AX (cM. puc. 4.7): :

(A—!—Bt“";t“)(tn_x—tn) i —( A+Bt“+2t“+‘)(tn—t_

Ax

=p:Ax(C+Dty) (taar —1ta) + Qu. (4.44)

Pemenue ypaBHeHusi (4.44) OTHOCHTENbHO BeJTHYHHBI t,ar TpEn-
CTaBJIsIeTCsl B CJeAyolleM BHJe:

At
Ax

[ Q=3 daen ) HOSBE s 2ot )} QL
p.Ax(C+Dty)

tn,At = tn #s
(4.45)

Temnepartypa Heo6orpeBaeMoit MOBEPXHOCTH OMPEIESAETCS U3 YPaB-

; < A
HEHH TenaoBoro 6ajaHca i-ro mosycJ/osi TOJIIIHHON (cMm. puc. 4.7):
A+B tl-l+tﬂ‘u tl_i 128 tl—1+tu_n 2AT #1) aa‘u (tg,u —to)AT+
2 2 Ax
Ax
+06 (C+Dtax) (tund —tug) +Qs (4.46)
OTKyJa:
At
e (ALt 3058 Ui i) < o8
ts.n,A‘t = tn.u + —>

0,50,Ax(C+Dtyx)
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o g g (e — ) A —Q,
0,5p°Ax (C+ Dty s )

; rae KOSQQUUHUEHT TemIONepefau Gy, ONPeAeJNseTcs 10 ypaBHEHHIO
(4.11) c yuerom cdopmyn (4.12) u (4.13).

Ilpu Temmeparype cjIOeB MeHbllell, yeM TeMIepaTypa KHIIEHHs BO-
ABl, T. €. ton; ta; taa<<100°C; pacxojn Temsa Ha HarpeBaHHe CBOGOAHOM
. BJIarH B NOpax MaTepHajna yYHTHIBaeTcs, COOTBETCTBEHHO, (opMyaMu

(4.48) —(4.50):

AJd NEPBOTO IOJYCJ0A:

Ax P
— to.n revp ] to.u = s 448
3" 100 Cp (tomaz )=Q (4.48)

Pe

AJISI BHYTPEHHHX CJIOEB:

P ‘ ;
AX——c¢, (1, —t.) =0,, 4.49
(Y 100 P ( AT ) Q ( )
IJisl ToCJeHero MOJTyCJIOs:
Ax-"P :
c =—cp(t RS T tn.n =Wn 4.50
(Y 9 100 p( AT ) Q ( )

rge P, — HayaabHas BecoBasi BJaXKHOCTb MarepHasa, %; c,=4,19 —
TemJaoeMKocTb Boabl, KIx/(kr-°C).

C ydwerom ¢dopmyn (4.48) — (4.50) ypasuenus (4.43); (4.45)
u (4.47) sanmuulyTcsi, COOTBETCTBEHHO, B BHJle:

At
Gon (to.e —ton) AT — [A (tow — 1) +0,5B ( torn— th]——

tonar=ton+ )
i ' 0,5pcAX (C+Dt, .+0,0419P, )
(4.51)
At
[Alta-s — 2ta+tars )+0,5B( t 2, — 2ttt 2)]
tn,A'C=tn+ A ’
' poAx (C+Dt,+0,0419P,)
(4.52)
o
[Altios —tam) +0,5B(t 2 —t,2)] —— —
R Ax
tn‘n,A‘C'—'ta.n+
0,5p.AX (C+ dtsz+0,0419P,)
— Qg.n (tn.n g to) AT (453)
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[Tpu AOCTHIKEHHH B CJIOSIX TeMIepaTypbl Kumenus Boasl (t=100°C)
clIe[lyeT yYHTHIBATh MOTEPH Tellla Ha mapoobpasoBaHue Bjaard. B sTom
cayuae BeJaHunHy Q, B ypaBHeHusix (4.43) u (4.47) caenyer onpe/ensith
no gopmyisae (4.55): ,

Ax P

—_— 4.55
2 100 ( )

Qs=pc

’

rae r=2257 xJIxk/Kr — Tenyiora napoo6pa3oBaHus BJIATH DU TEMIepa-
type 100°C u naBaenun 105 I1a;

AJis1 CpEOHUX CJIOEB:

anpch 11:()):) I, (456)

IIpu cocraBieHHH a/JrOpUTMa pacyera CJAELYeT HMETb B BHAY, UTO
peaJjibHOe BpeMsi HarpeBa cyosi 10 Temneparypsl 100°C moxeTr He cOB-
NacTb CO BpeMeHeM, KpaTHBIM At, 1 DBM MOxKeT NponycTUTh AaHHBIH
9Tan pacyera. B npakTHUeCKHX pacueTax Ipejesa OTHECTOHKOCTH KOH-
CTPYKUHI Ienecoo0pa3HO pacxof Telia Ha mapooGpasoBaHHe BJaru
YYHTBHIBATb IIPONOPLHOHAJBHO TpPHPALIEHHIO TEMIEepaTyphl B CJIO€
3a At npu ee 3HaueHusix ot t, 1o t=100°C. B stom cayuae pacxon Ten-
Jla Ha HarpeBaHHe W HCIapeHHe BJIaTH 3alHCHIBAETCS B CJIEAYIOUIEM -
BHJIE:

AJIsd TIEPBOTro NOJaYyCJ0A

AX Pg Ax pB J[o.u AT _to.u
3= Pe C 1:o.n —to.n + e .
D T e e o ( 100—t, )
(4.57)

JJIsl BHYTPEHHHX CJIOEB

P % thaz —tn
B= ch : C tn _tn + cAX 2 E — ; 4.58
T e e i e ( 100—t, ) G

AJis MOCJIeAHEro ImoJycJos

Ax PB Ax Pa a oA t—tan

8— Pe oty —tan c ¥ et
TR Pl By Y ( 100—t°)
(459)

ITpu t, =20°C: r=2257 k/Ix/kr u c¢,=4,19 xIIx/(kr-°C) ypas-
HeHust (4.57)—(4.59) npeo6Gpas3oBLIBAIOTCS, COOTBETCTBEHHO, B CJEAYIO-
IHA BHA:
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Qu=0,506AX (ton ar—to.x)0,324P,; (4.60)
Qo =poAx (ta ar—1a)0,324P,; (4.61)
Qu=0,506AX (ta ac—tun)0,324P,. (4.62)

C yueroM moOCJeIHHX paBeHCTB (OPMysbl ajJroputrMa pacuera
CIJIOIIHBIX OrpaxAalIHX KOHCTPYKUHH NpH toq; th u ta,<<100°C
MPEJCTABISIOTCS. B CJEAYIONEM BHJE:

fancmtont 2070000 (foo—ton) —A(ftua—t) —0,5B (tor —t1)]

poAx?(C+Dt, . +0,324P,)
(4.63)
2 2 2
bl (Lt ) BO8BUe i 2ts thugn )] L (g0
poAX? (C+Dt,+0,324P, )
t we= e 2AT[A(t“‘_tH~H) +0,5B (ti—g-l — H?n) —-a.,,nAx(t,,_u—to)]
B.Io,AT H.1I pch2(C+DtH.u+0,324pB)
(4.65)

B pacuerax Ha OrHECTOHKOCTb KOHCTPYKUHH TPH tox; ta; tan>100°C
npuHuMaercs P,=0.

st 3akimounTenbHol craauu noxapa (npu t,.<t,.) ypaBHeHue
TenJoBoro 6ajaHca Js1 MEPBOrO MOJYCJAO0S MPEACTABASETCS B CleAYIO-
IeEM BHJE:

DA EO I A A it )
= (Applextli M Loath 4 Y2AT o —toa)Ar,  (466)
2 2 Ax

OTKy 12

2ATIA (ton—t,) +0,5B (ton—1t 1 tonAX (tox—to.c )]
p.Ax?(C+Dt, )

to.n,A‘t il to.n_

. (467)

Caenyer uMeTb B BHAY, YTO PEKOMEHAyeMbIX 3HaUeHHH a, Ha cClaje
TeMNepaTypPHOro pexkMMa B HacTosiiiee BpeMsi He HMeercd. OHH MOryT
ObITb MOJIyYeHbl NIPH aHAJIH3€ SKCIEePUMEHTANbHBIX AaHHBIX C MOMOIIBIO
ypaBHEeHHS:

o DX (CHA50D) (tou—tyac) — 247 (A+450B) (tra—t)
0.1 2ATAX (ton—to.c)
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Has pacyera TeMmMmnepaTypHOro IOJs B CeYEHHH Orpaxaaio-
LIHX KOHCTPYKIHMH IPU OJHOMEPHOM TEeIlJIOBOM INOTOKe MOJYYEHO YeThl-
pe cerounsix ! ypaBHenus (4.63)—(4.65), (4.67). Te mnpeanocwIKH
U JOTYIIeHHs, KOTOpPhle HCIOJNb30BAJIHCh IIPH BHIBOJE 3THX (OpMyJI,
MOTYT AaTh HAaKOIJIeHHe MaJblX NOTrpelIHOCTel, NMPHBOASIIUX K HeyC-
TOHYHUBOCTH pELIEHHsI H KO BCe 0OJbLIEMY YAAJEHHIO €ro0 OT MCTHHHOTO
II0 Mepe pocTa BpeMeHH T.

YCcTOHUHBOCTD aJrOPHTMa pacyera OﬁeCHellHBaETCH HpaBHJIbeIM
BbIOOPOM pacueTHOro MHTepBaJjia BpeMeHH At. 3ajnaua NpH 3TOM CBO-
JIUTCS K ONpe/eJIeHHI0O B3aHMOCBSI3M BCeX IapaMeTpOB, BJIHSIOIIUX
Ha OTHICKHBaeMylo BeJquuyHHy. Tak, B3aHMOCBSI3b IapaMeTpPOB, BJIHSIO-
LIMX Ha oNpejesieHHe TeMIepaTypsl 060rpeBaeMoii MOBEPXHOCTH, BHIsIB-
JasieTcst U3 ypaBHeHusi (4.63), npeacTaBIEHHOTO B CJIeYIOLIEM BHJE:

o nAT (L. —t

b —"%"— (C-Dt,s40,324P,) (fomac—toa).  (469)

N3 ypasuenus (4.69) umeem:

PO L L BT, T L
AX
=L°2’§-’5-(C+Dt,,,.,+o,324p,,) S (4.70)
ao.nATto.u""A & to.n+015B A to.n -
Ax
p“—QAx—(C+DtO_.,+O,324P.,) s, (4.71)

Pemenne ypaBuenus (4.71) otrHocutenbHO At npeacrasisercs ¢op-
MYJIOH:
PeAX (C+-Dton+0,324P; ) (4.72)

2( a. 4+ At05Bl )
] Ax

At=

Hpﬂ pelleHHH 3aja4yd HECKOJbKHMH ypaBHEHHSAMH, YTO HMEET MEeCTO
B HaulleM cjaydyae, B3aHMOCBSI3b HHTEpBaJla BPEMEHH At c BE€JIUYHHAMH,

\

! CeTOYHBIMH HA3bLIBAIOT YpPABHEHHS, CBA3BIBAIOLIHE 3HAUEHHS HCKOMOH @YHKIHH
B y3/1aX NPOCTPAaHCTBEHHO-BPEMEHHO# CeTKH (B i-il TOYKe HJIH CJoe 3a N-H HHTEPBAJ
BpPEMeHH).
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BXOJSIIMUMH B ypaBHeHHe (4.72), MOJIXKHA Y/JOBJETBOPSTb BCEM ypab-
HEHHAM aJropHTMa pacuera.

TMopo6HBI!I aHAMN3 OTHOCHTEJNBHO BEJHYHHBI AT APYTHX CETOYHBIX
ypaBHEHHH, BXOAAIIUX B CHCTEMY pacyeTa, IIOKa3blBAaeT, YTO HHTepBaJ
BpeMeHH At siBJIsieTcs Nu1aBalolieii BeaqnyuHoi. Ero nanMenblee 3naue-
HHe, Heo6xoauMoe AJ/1s1 ob6ecneueHns yCTOHYHBOCTH aJiTOPHTMa pacyera,
clefyeT onpejensaTb U3 ypaBHeHHs1 (4.72) 6e3 yuyeTa BJIaXKHOCTH MaTe-
puaza:

0.AX (C+Dt, )

s (a 4 A+05Bt.. )
Ax

Av= (4.73)

JL1st onpesesieHlsi MAKCHMaJIbHO JONYCTHMOrO 3HaU€HHsl HHTepBaJa
BPEMEHH HAxXOAST At NPH MHHHMAJbHBIX H MAaKCHMaJbHBIX TeMIepary-
pax, KOTopble BO3MOXKHBI B pacyere. 3a PacyeTHYIO BeJHYHHY IIPH 3TOM
NPHHUMAIOT MHHHMAJIbHOE 3HaAueHHe.

Jlns «craHgapTHOro» TteMmmeparypHoro pexuma BHHWHMIIO MBI
CCCP pexkoMmMeHIyeT 3Ty BeJHYHHy onpeaeastb npH t,,=1100°C
H 0.x =350 Br/(M2-°C). B atom cayuyae ypaBHeHHe (4.73) mpexacrasiis-
ercs B CjejfyloueM BHJE:

0AX (C+1100D)

- A+550B \
2(350+—+—)

(4.74)
Ax

rie koappuuuentsl A, B, C, D ompepensiiorcss nmo taba. 4.1 uan 4.2
B 3aBHCHMOCTH OT BHJAA MaTepHajia KOHCTPYKIIHH.

Fnasa 5
OCOBEHHOCTHU PACHYETA NPEAEJIOB OTHECTOMKOCTH
JXKEJIEBOBETOHHbBIX KOHCTPYKU UM

5.1. Craruuecku ompepejumbie HM3rnbaemMble KOHCTPYKUMH.
OO0uiee pelieHMe CTaTHYECKOH 3aiauM

O6uiue noJjoxKeHuss pacyera Ha OTHECTOHKOCTb CTPOMTEJbHBIX KOH-
CTPYKLHH, paccMoTpeHHble B § 4.1 yye6HHMKA, NPUMEHHMBl H K KeJje30-
6eTOHHBIM KOHCTPYKIHAM. OIHAKO MMEIOTCS TaKHe, Y KOTOPHIX Mpejes
OTHECTOHKOCTH MOXKeT ObITb OnpejesieH 1o KPHTHYECKOH TemIieparype
CTaJIbHBIX 3JIEMEHTOB, YTO CYLIECTBEHHO yNpoLlaeT METOAHKY pacuera.

WsBecTHO, HampuMep, YTO CTATHUECKH ONpefesuMble H3rnbaemble
JKee306eTOHHbBIE KOHCTPYKLUHH B YCJOBHAX ToXKapa paspyualoTcs

3 B* & 75



B OCHOBHOM 3a CYeT Je(opMaluii HarpeBaloulelcsl pacTsHyTOH apmary-
pel. B atom cayuae pabory ob6orpeBaeMo# CHH3Y KOHCTPYKILHH MOXKHO
NpeACcTaBHTb KakK paboTy HaXOMISLIErocsi MoJ MOCTOSIHHOH Harpyskol
3JIeMeHTa, Y KOTOpPOro KakHuM-1H060 cnoco60M HadaJu yMeHbIIAaTb MO-
JlyJ1 YIIPYrOCTH PACTSHYTOH apMaTyphl, T. €. YBeJHUUBATH ee Aedopma-
uuo. Takumu JedopMalusiMi B HarpeBaeMOH CHH3y KOHCTPYKIIHH $IB-
JISIIOTCSl TeMIlepaTypHoe yIJHHEeHHEe PaCTSAHYTOH apMaTypbl COBMECTHO
¢ ee geopMalUAMH TeMIepaTypHOi MOJA3y4ecTH. DTU CyMMapHble, HIH
NOJIHbIE, AeopMalliy HATPETOH pacTsSIHYTOH apMaTyphbl YMEHbIIAIOT BbI-
COTy CKATOH 30HBL X JJO MHHHMaJIbHOTO 3HAYEHHS X, IPH KOTOPOM MO-
JKeT NPOU30UTH pa3pylleHHe CXKAaTOH 30HbI 6€TOHA U 0OpYIlIE€HHe KOHCT-
PYKILHH. ¥ HEKOTOPBIX KOHCTPYKIHi, Hanpumep 6asloK, IPH TPEXCTOPOH-
HeM o0orpeBe B YCJOBHAX M0xKapa B pe3yJbTaTe CHHXKEHHS MPOYHOCT-
HbIX XapaKTEPUCTHK HAPYKHBIMH CJA0SIMU OeTOHA IPH BBICOKHX TeMIle-
paTypax OZHOBPEMEHHO yMeHbIaeTcsi W LIHPHHA CXKATOH 30HHI.

OrHeBble HCNBITAHHSI MOKAa3bIBAIOT, YTO MOTEPsl Hecyllled cnoco6HO-
CTH MPOCThIX M3ruGaeMbIX KOHCTPYKIHH OT XPYNKOI0O paspyllieHus cxkKa-
TOH 30HBl GeToHA NMPH CPABHUTEIbHO HeOOJBIIMX AedOopMalHsiX pacTs-
HYTOH apMaTypbl MPOUCXOZHT B PEeJKHX ClIydadaX, KOrja OHHM HMEIOT
6OJIbLIOH TPOLLEHT apMUPOBAHKS H HATPYKEHbl IPeleJbHO JOMyCTHMOMH
paboueil Harpy3koi. B 60/bIIHHCTBE ciaydaeB paccMaTpHBaeMble KOH-
CTPYKLUHH paspylialoTes NpH OGOJMbLIMX MJIaCTHYECKHX AedopMalHsx
pacTIHyTOH apMaTyphl, T. €. B pe3yJbTaTe 00pa3oBaHHs MJIACTHYECKOTO
HlapHHpa B HOPMAJbHOM CEYEHWH NPH CHHMIKEHHU MPOYHOCTH HArpeTou
pacTAHYTOH apMaTypsl 10 pab0o4yuX HalpszKeHHH.

Takum o6pa3om, MOMEHT HACTyIJeHHs MpejejJa OrHECTOHKOCTH
n3ru6aeMoil KOHCTPYKIHH XapaKTepH3yeTcsi MpefesbHbBIM paBHOBeCHEM
BHELIHHX ¥ BHYTpeHHHX cus. [Ipu 3TOM HampsixKeHHs B CXKaTOH 30HE
6eToHA 3a CUET YMEHbILIEHHSI ee pa3MepoB U JedopMaluil pacTIHYTOH
apMaTypbl YBEJHUHBAIOTCH IO HOPMATHBHBIX Rnp, a HOPMATHBHOE CO-
NpOTHBJIEHHE PACTAHYTOH apMaTyphl R, CHHIKaercs 10 mpeaena mpou-
HOCTH Harperoi crajiu R;,, paBHoro pabouemy Hallpsi)KeHHIO B ee ceue-
HUH O,.

PelieHne cTaTHYECKOi YaCTH 3aJayd B 9TOM CJydyae CBOAMTCS K Ha-
XO0KACHUIO KDHTHYECKOH TeMIepaTyphl PacTAHyTOH apMaTyphl IpH Npe-
JleJIbHOM paBHOBECHH KOHCTPYKUHH B YCJOBHSIX Mmoxkapa. Buzx pacuer-
HbIX ypaBHEHHH M KOJHYECTBO YJIECHOB B HUX 3aBHCHUT OT KOHCTPYKTHB-
HOT'O MCIIOJIHEHHSI 3JIeMeHTa, CXeMbl €ro 3arpyKeHHsi H ycJoBHi oborpe-
Ba IIpH TeMIlepaTypPHOM BO3/eHCTBHH Ha KOHCTPYKIHIO.

B o6uiem BHIe cTaTHYeCKas 3ajaya AJs U3rHOaeMbIX KOHCTPYKUHH
pellaercs ¢ MOMOIbIO YpaBHeHHH cTaTHKHU. [ly1s1 ompejenieHuss BHICOTHI
C2KaTOH 30HBI 6€TOHA X; B COCTOSIHHH MpeAe/bHOrO0 PaBHOBECHS KOHCT-
PYKIHMH IIpH 3aJaHHBIX YCJOBHAX 00OrpeBa COCTaBJsSETCS ypaBHEHHE
MOMEHTOB OT BHELIHHX H BHYTPEHHHX CHJ OTHOCHTEJBHO PaCTSHYTOH
paboueii apMaryphl

IM, 0. (5.1)
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Paboune HampsixkeHMst B pacTsSHYTOH apMartype ONpeie/siorT
H3 ypaBHEHHSI PaBHOBECHS NPOEKUUH BHYTPEHHHH M BHEIIHHX CHJI, JeH-
CTBYIOUIUX B IIJIOCKOCTH usruba:

3P,=0. (5.2)

Ilo cooTHOIlIEHHIO paéotmx Hanpmxe}mﬁ 0, U HOPDMATHBHBIX COIIPO-

THBJEHHH cTaiu R; onpeensior Ko3(pOUUHUEHT CHHKEHHs NPOYHOCTH
M, @ 3aT€M IO COPABOYHBIM JAHHBIM ONPEIE/SIOT KPHTHUECKYIO TeM-
nepaTypy pacTSHYTOH apMaTyphl:

m, = 0./R: ; (5.3)
tep=1(m¢.). (5.4)

5.2. Pacuer mpepnesioB OrHeCTOMKOCTH KeJe300eTOHHBIX
9/IEMEHTOB C TPEXCTOPOHHMM oGorpesom (06aJjok, purenei,
NPOroHOB)
rﬁpn oborpeBe 6aJIKH C TPeX CTOPOH pa3Mephl CKaTOH 30HLI GeTOHa
YMEHbIIAIOTCS 10 BHICOTE B OCHOBHOM 3a cuer AedopManuil pacTaHyTOH
apMaTypbl 0 BEJHYUHBl X; B MOMEHT IpPeIeJbHOTO COCTOSIHHA KOH-
CTPYKLHH, a 1O IIHPHHE — 3a CYeT IOTepH MNPOYHOCTH HapyXKHLIMH
canosivu GetoHa b, (puc. 5.1). Kpome Toro, B pesyabTaTe mnporpesa
CKaTOH apMaTyphl ee CONPOTHBJEHHE R:, . YMEHbUIUTCS 110 CPABHEHHIO

C MmepBOHayaJbHBIM R,c Ha BeanuuHy KO3(p@HIHeHTa CHHMKEHHS TPOU-
HOCTH CTaJH M, ¢!

i
bq
R:cﬂcmt,ac
e Lo P boxy R o
ac
Z 6;7 E
et
- L 2
% 6Py
.8
f |

Puc. 5.1. Pacuernas cxema »xene306eTOHHOH 6ajKku NpSAMOYroJbHOrO
CeueHHs :
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Rt,n.c'—"mt;l.e'Rt:.c- (55)

Jasi onpejiesieHHst BeJIHYHH by U M, 4 o HEOGXOJHUMO NPEABAPHUTENLHO
3a/laThCs NpeJeOM OHECTOHKOCTH KOHCTPYKLHH T. 3aTeM C HOMOILbIO
ypaBHeHHH TemJonepesayH, CHPaBeIJIMBLIX [JIs1 NporpeBa GecKOHEY -
HOrO NOJiyMacCHBa, HaXOAAT pPaccTosiHHe §, oT o6orpeBaeMBIX NMOBEPX-
'HOCTeH 10 TPaHHLbl sApa CedeHHs C paCyeTHOH TeMmmepaTtypod t,.
IIpu sTom pacyeTHylo TemmepaTypy TpaHHLIb $Apa NPHHUMAIOT
paBHOH Jus 6eToHa Ha H3BECTHSAKOBOM mebne 750°C, GeToHa Ha rpa-
HUTHOM mieGHe 650°C.

Temneparypy cxkaThiX crepxkKHeH t, HAXOASAT MO ypaBHEHHIO:

. = 1950~ (1250-t.) | erf ——2 . -erf2nb 1 1}, (5.6)
2 VFo 2 VFo
BEE s e
ak 0,5b+k Vam,
3/eCb Z — pPAaCCTOSIHHE OT BEPTHKAJbHOH OCH CHUMMETDHH CeUYeHHs M0
pacueTHOH TOYKH (NpyTKa apMatypel), M; b — ToJmuHa
KOHCTPYKuHH, M; Fo= s 1:— — gpurepuii Pypbe;
(0,5b+k}) ay, )2

k — koapduuuent (cm. popmyny 4.21).

IIpn u3BeCTHHIX pa3Mepax CXKaTOH 30HBI GETOHA M CONPOTHBJIEHHSIX
CJKATOM apMaTypbl COCTaBJSETCS YypaBHEHHE MOMEHTOB OT BHEIIHHX
H BHYTPEHHHX CHJI:

xtbﬁRl:;) (ho_oysxt )+Fa.cRa.l:: mt,a.c (ho_a’ )_Mn= 0, (57)

rae h, — moJesHas BbeicoTa ceueHusi, M; F,, — maomaapb CeyeHHs

cxaroit apmarypsl, M2; Ryc — HOPMaTHBHOE CONMPOTHBJEHHE CIKa-
To# apmaryphl, ITa; a” — paccrosiHue o GiuKaileld rpaHu ceye-
HHS JI0 LEHTPA TAKECTH CXKATOH apMaryphl, M; My, — MakcHUMaJb-
HBI/i H3rubaloIuii MOMEHT OT BHellIHeHd Harpysku, H-m.

Peurenne ypaBHeHusi (5.7) OTHOCHTENbHO BEJHYHHBI X; NpPEJACTaB-
JsieTCsi B CJeLyIOUIeM BHJE:

2[Mn—Fa.cRal.ic mt,a.c (ho_a’ )]
bR up

Xt=ho_—t‘/ hg _— 2[MH;FB'QR3"Cmt'a'° (ho—a’ )] . (59)
baR np

—2h, %+ =i (5.8)
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Tak kak h,>>x;>0, B OKOHYATEJILHOM BH/E HMEEM:

xt=ho_‘/ o 2[Mn—Fa.nR:c‘n;t,n.c(’ho—a’)] . (5.10)
bR np

Pa6ouee Hanps:KeHHe B CeYEHHH PACTSHYTOH apMaTyphl HAXOAAT U3
YCJIOBHH paBHOBeCHs MPOEKUHH BHYTPEHHHX H BHEIIHHX CHJI Ha OCb Y
(cm. pue. 5.1):

Rac Fa.cMy4.c + Ruap baXi—0, Fa=0; (5.11)
0= xtban; +mt,a.cRa}cha.e 3 (5.12)
F.

rie F, — nuomanes ceueHusi apMatypsl, M2

Kpuruueckyio TeMnepaTypy pacTsiHyTOH apMaTyphl HaXOAAT MO 3HA-
YeHHI0 KOod(dHIHeHTa U3MEeHEHHs] MNPOYHOCTH CTAaJH, ONpeJessieMoro
no gopmyiie (5.3).|

- I'paduueckas 3aBHCHMOCTb KPHTHYECKOH TeMmepaTypH t,, oT Koad-
(unueHTa CHUXKEHHs IPOYHOCTH apMaTypHOH CTaJH m,, NpejcTaBjieHa
Ha puc. 4.3.

Y 6ajioK, purenieil 1 IPOrOHOB ceueHHe 060rpeBaercs C TPeX CTOPOH.
[TosToMy CTepiKHH paCTAHYTOH apMaTyphl y STHX KOHCTPYKUHH Haxke
IIPH PacloJIOXKEeHHH HX B OIMH PsiJi HArpeBaloTCs HEOAHHAKOBO: KpaiHHe
CTEepIKHH IporpeBaioTcs 6uicTpee, ueM cpennue (cM. puc. 5.1).

Pacuer TeMnepaTyp B MPSIMOYTOJIbHBIX CEUEHHSAX HAHHBIX KOHCTPYK-
IMi TPOM3BOJSAT HA OCHOBE H3BECTHOTO B TEOPHH TEMJIONPOBOJHOCTH
COOTHOIIEHHSI OTHOCHTEJbHBIX TeMIepaTyp:

to.c—'tz,y o to.c—tz to.c—ty 1 (513)
to.c_"to to.c—tn 1:o.c_to
roe to.c — TeMOeparypa «CTaHAapTHOro» Imnoiapa IIpH 3aJaHHOM Bpe-

menH, °C; t,, — Temmeparypa ABYXMEpHOro IOJISI B TOYKe C KOOp-
JAHHaTaMu z u y, °C; t,, t, — reMmeparypsl ogHOMepHBIX moJeit, °C.

CoorHourenue (5.13) BeIpazkaer pe3yJbTaT HaJOXKEeHHS OLHOMEpPHBIX
nosei ofHO Ha jpyroe. M3 Hero mosyyaior GopMyJy AJsi pacyera TeM-
nepartypsl t,, B CTepXKHEBHIX KOHCTPYKLHSIX:

ORI Y _tt‘) (t°t-° = N (5.14)

Ecau Heo6X0AMMO HAWTH TEMIEepaTypy B MPSIMOYTOJLHOM CEYEHHH,
o6orpeBaeMoM CO BCeX CTOPOH, TO BeJNHUHHHI t, H t, BEUHCISIIOT 1O dop-
myae (5.6).
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IIpu BHIYHC/IeHHH TeMIlepaTyp B OajKax HJIH KOJOHHAX, o0orpesae-
MBIX C TpPeX CTOPOH, TeMmmeparypy t, BHUHCAsIOT 1Mo popmyne (5.6),
a t, no dgopmyne (4.28).

BenuuuHb Z U y [IpU pacyeTe OJHOMEpPHBIX IOJeH ONpeaesaTCs
B 3aBHCHMOCTH OT YCJIOBHUH ob6orpeBa KOHCTPYKIHH B COOTBETCTBHH
CO cXeMaMH, IIpUBEJEeHHBIMH Ha pHC. 5.2.

b
RERERE
5 e 3 L I s
tnc *oc ‘—“EDC
—»:,,‘ el g SRS
s Z i i e

tay SRS Jg._—i St
s D .

& PHETEHE

a : 0
Puc. 5.2. CxemMbl K pacuerTy TeMmnepaTyp B NPSMOYTrOJbHBIX

CEeYeHHAX!

a — npu oGorpese CO BCeX CTOPOH; 6 — IIPH TPEXCTOpPOHHeM 0060-
rpeBe

[Tocnie BBIUMC/IEHUS] TeMIlepaTypbl KaxAOTO PacCTAHYTOTO CTEpIKHS
C KOODJMHATAMH Z U Y ONPENENSIOT CPeJHIO TEMIepaTypy CTepIKHeH:

RN (" :
£ % ; (5.15)
rae f,, — muomanp ceuenus i-ro crepxus, M2 t,, — TeMmeparypa

i-ro crepxkus, °C; F, — cymmapHas miomanb CeueHust pacTsHyTOMH
apMarypsl, M2,

Ecau sHauenne t3 coBmazer ¢ KpUTHUECKOH TeMIepaTypoi, BHIYHC-
JIeHHOH B CTAaTHYECKOIl 3ajjaue, TO pacueT 3aKaHuHBaeTcsl. B nporiBHOM
cayuae HeOGXOAMMO CHOBA 3aJaThCsi BPEMEHEM T H pelleHHs CcTaTHue-
CKOM H TeNJIOTEeXHHYEeCKOH 3a/1a4 MOBTOPHTb.

5.3. Pacuer npepesos. OTHECTOHKOCTH MHOTONYCTOTHBIX
XKeJe300eTOHHBIX NMJANT M HACTHJOB

OrHeBble HCHBITAHUS IVIHT, NMaHeJell H HACTHUJIOB NPOHU3BOAAT IpPH
oborpeBe HX CO CTOPOHBI HHKHEH NMOBEPXHOCTH. B 3TOM cityyae cikaras
30Ha KOHCTPYKUHI HarpeBaercsi ¢1abo, MOITOMY PACYETHYIO BeJIHYHHY
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b, DpUHHUMAIOT paBHOH Haya/bHOH LIMPHHE CEYEHHS MOJKH IUIHTBI by
(puc. 5.3). Kpome Toro, A5 3THX KOHCTPYKIHH He yuuTbiBaercs pabo-
Ta apMaTyphl B CKaTOH 30He GeroHa.

b
e
o W
Fa
[ ]
=<t "
o,
00000 00
pr k Fa
A
| A Rl
=| S -
3 \ < i
. 000000
o ; 26y kpd

Puc. 5.3. Cxema npuBeJeHHs CeUEHHs Xese306eTOHHOH IVIMTHL K pac-
4eTHOMY

Ilpu pelreHun CTaTHYECKO# 3ajaul ceyeHHe MHOTONYCTOTHHIX kKeJe-
 300€TOHHBIX IVIUT U HACTHJIOB NIPHBOJST K PACUETHOMY.

Bhicora cxkaToit 30HB GeTOHa B NpeJeJbHOM COCTOSIHHH KOHCTPYK-
LMK ONpejessieTcss ¢ MOMOUIbI0 YpaBHEHHS:

x:beR 5% (B, — 0,5%) — M, =0, (5.16)
oTKy/1a
xt=h,,—‘/ e R e (5.17)
baRp

Ec/in BesnuuHa cKaToil 30HBI 6ETOHA X;, OJyYEHHAS] H3 YPABHEHHS
(5.17), okaxercsi 6oJibliIel, yeM BBICOTA IOJIKM NPUBEJEHHOTO CeueHHUs
hyg, TO ee HEO6XOAUMO TepecunTaTh 1o ypaBHeHuio (5.20).
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Ipu x,>h,:
hg (ba—2b, ) Ray (he—0,5h,)+Zb, xR b (h, — 0,5%,) — M,=0. (5.18)

Pelwuenue mocsaemaHero YpaBHE€HHSA OTHOCHUTEJbHO BEJIMYHHBI X IMpe-
CTaBJisieTCsd B CJIEAYIOIIEM BHJE:

9[My—h, (by—2b, ) Ris(h, — 0,5h,)]

X7 — 2h.x.+ =0; (5.19)

x,=ho—v/ TIgESE PR B
P \n
: (5.20)

Pa6ouee HanpsixkeHHe B CEYEHHH pPACTAHYTOH apMaTypbl HaXOMIST,
COOTBETCTBEHHO, N0 ypaBHeHusiM (5.21) maum (5.22).

IMpu x,<h,:
bnxtR:p
__DaXRup : 5.21
Hpﬂ Xt>hn3
a, - Rnp[hnbn‘*’g{t_hﬂ)szl S (522)

Jlnst kene306eTOHHBIX IIHT M HACTHJIOB CO CIVIOUIHBIM CEeYeHHeM
BBHICOTA C3KaTO# 30HBI U pabouue HampsKeHHS B PACTSHYTOH apmartype
OTIpeJIeNIIOTCs, COOTBETCTBEHHO, 0 ypaBHeHHsaM (5.17) u (5.21).

Kpurnueckass Temneparypa pacTsiHyToH apMaTypsl HaXoJHUTCS
no rpadukam, NpeacTaBJeHHBIM Ha pHC. 4.3, B 3aBUCHMOCTH OT K03(-
(uuHeHTa CHUXKEHHS TPOUYHOCTH CTAJH IPU Harpese, OIpeJeJseMOoro
no gopmynae (5.3).

Uccnenosanus, npoBeaenasie BHUHMIIO MBJL CCCP, mnokasanw,
YTO Ha CKOPOCTb NMPOTrpeBa apMaTypPHBIX CTepKHeil B 6eTOHe BJHACT HX
Macca M IJIOTHOCTh 6etoHa. C yueToM 3TOro o6CTOATENIbCTBA NIPU pelle-
HHH TEIJIOTEXHHYECKOH 3aJaud PEeKOMEHJIyeTcsl IMOJb30BaThCs (DUKTHB-
HOH TOJIIIMHOH 3alIMTHOrO cjosi 8y, ompenensieMoi no gopmyie:

8¢ =04+kid, (5.23)

rae 8, — (GUKTHBHAs (pacyeTHasi) TOJIIMHA 3alIUTHOrO CJOS apMa-
TYPHOTO CTEPKHS, M; §; — TOJIIHHA 3aIIUTHOTO cJosi 6eToHa
oT o6orpeBaemMoil MOBEPXHOCTH 10 Kpas CTepxkHs, M; k; — Koadhdu-
IHEHT, onpexensiercs no Taba. 5.1; d — auamerp cTepKHS, M.
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Ta6auua 5.1

500 2000
P Kr/m® LA 800 I 1100 l 1400 l 1700 & tenies
k 1 0,9 | 0,8 0,7 ’ 0,6 0,5

@opmyna 1715 onpejeseHHs] TeMIepaTypbl apMaTypHBIX CTepiKHed
B CIJIOLIHBIX IVIHTAX NPUHHMAET CJIeAYIOIUH BHA:

k+ 6¢+kld
t,=1250 — (1250—t0)erf_.Laﬂr__ i, (5.24)
: 2V z :

IMopsiiok pellleHHst NOCAeAHEro ypaBHeHHs OTHOCHTEIbHO BEJHYHHbI
v npu t,=t,, AaH B ri. 4 naHHOro y4yeOGHHKA.

B nmycTOTHBIX HaCTHJAaxX H NaHeJasX NepeKphLITHH apMmMaTypa Iporpe-
Baerca ObICTpee, YeM B CIVIOIIHBIX IJIHTaX IPH BCeX NPOYHX paBHHIX
‘ycaoBHsiX. B pesysnbTare aHasu3a OrHEBLIX HCIOBITAHHMH, a TaKkKe pacye-
TOB Ha DBM, 6BlI0 HaiifleHO, YTO Npefies] OrHECTONKOCTH MHOTOMYCTOT-
HBIX H pe6pHCTHIX ¢ pe6paMH BBepX MaHeJNeHd W HACTHJIOB HeOOXOIHMO
NPUHHHUMATh, KakK JJs CIVIOIIHBEIX, ¢ Koadduuuentom 0,9.

INpumep. OnperesuTs npeaes OTHECTOHKOCTH KPYIJIONYCTOTHOrO HACTHJA MO IpPH-
3HAKY MOTEpH HeCylleH cmocOGHOCTH NMPH CJeAYIOUIHX HCXOAHBIX AAHHBIX: JJIHHA IpO-
Jgera 1=6 M; HOpMaTHBHas Harpyska c yd4eToM coGcrTBeHHOH Maccwl (,=05,5 kH/m?%

uwmprHa Hactaaa b,=1,2 m; Bbicora ceuennst h=0,22 m; s3auwnTHbi caoii GeToHa a0
HH3a pacTaHyTol apmatypml 8,=0,02 M; pactanyras apmarypa kaacca A-1II (35IC);
F,=6,16 cm? (4 d 14 mm), Geron mapku «200» Ha H3BECTHAKOBOM webHe; SKCIIyaTa-
IHOHHAS BJaXKHOCTh Gerona P ,=2%; oGbemnas macca GeTOHa B CyXOM COCTOSIHHH
p,=2250 xkr/m®. I1nura umeer mycToTH Auamerpom 16 cm.

Pemenue 1. Jlasg npelesbHOr0 COCTOSIHHS IIMTHL HAXOMHM BBICOTY C3KaTOH
30HBI GeTOHA:

xt=h0—‘/ B = iz AL
ban};)
, 2-19,7
= 0,193 — ‘/0,0373—____ = 0,011 w,
1,2-1,15-104

rae hy = h — (8,40,5d) = 0,22 — 0,02 — 0,5.0,014=0,193 w;

. bqP 125,562
R BTN —29,7 xH-m;
8 8

Rn';=l,15-10‘ kH/m? (ta6a. 11 CHuII II-21-75).
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2. OnpejensieM HanpsiKeHHe B CEUEHHH PACTAHYTOH apMaTyphl.
IMpu x, <h;:

b R
6,= n*tnp

— 12-0011-115-10* _o4 6. 10¢KH M2
F 6,16-10—

a

3. OnpenensieM Ko3(dHIMEHT U3MEHEHHS NPOYHOCTH CTAJH H KPHTHUYECKYIO TemIe-
patypy:

m,=248-10 _ ¢ 615,
40-10*
typ=550°C (cM. puc. 4.3).
4. Onpenensiev 3navyenne pynkuuu Kpamna:

1250—t,,  __  1250—550
1250—t, 1230

erf= =0,567.

5. Ilo mpus. 1 nanHOro yueGHHKA ONpejessiM 3HAUeHHe apMryMeHTa (yHKUHH A:
npu erf=0,567 A=0,555.

6. OnpejedsieM Tpefes] OCHECTOMKOCTH IUIHTHL CO CIVIOLIHBIM CEYEHHeM:

8 +kid \2 A
( k+_6f_;) ( 0,617 0024050014 )

a 0,0011
s V i = = 1,57 9,
4A? 4.0,555?
A
rae a, = u = aioe =3-10-"M2/c=0,0011 m2/y;

(¢,40,05Pb)p, (1090+4-0,05-2) 2250
Ay =1,14—0,00055t = 1,14—0,00055-450—0,89 Br/(m-K)=0,89 Jix/(m-c-K) ;
¢, =0,71+4-0,00084t=0,71+0,00084-450=1,09 I3/ (kr-K).

Kosdpduuuent k u k; onpenenensl, coorBercTBeHHO, no tadu. 4.4 u 5.1.

C yueTom MyCTOTHOCTH HACTHJA €ro (haKTHYECKHil Tpejes OrHeCTOHKOCTH MOJyya-
eM NyTeM yMHOXEHHs HaHJeHHOro 3HaueHHS Ha Ko3dduuuent 0,9:

=1,57-0,9=1,41 u.

5.4. Pacyer npeaesoB OrHECTOMKOCTH KOJOHH

[Tpu npoeKTHPOBAHHHM CXKATBIX KOHCTPYKUHMIl Ha JAefCTBHE HArpy3ok

B HOPMaJIbHBIX YCJIOBHSIX YUHTHIBAIOT CJy4YaMHBIH 3KCUEHTPULHTET € .
OpHaKo ecJH APYroro M3BeCTHOTO KCIEHTPHIHTETa He HMeercs, Ipo-
H3BOJAAT HCIBITAHHS M PACUET CIKATBIX KOHCTPYKIHH Ha OTHECTOHKOCTh
KaK 3JIEMEHTOB C HEHTPaJbHO IPHJIOKEHHON HArpyskoil. Ato 00bsCHS-
eTcsl TeM, YTO, C OJJHOH CTOPOHBI, CyYafHbIH SKCUEHTPHIHTET IPUHUMA- |
eTCsl He3HAYHTEJIbHBIM II0 OTHOLIEHHIO K padMepaM MONEepeyHoro ceue-
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HUSI 9JIEMEHTOB, H €ro BJHSIHHE Ha HpeJes OTHeCTOHKOCTH He OUYeHb Be-
JIUKO; KPOME TOro, MaJIoBepOSITHO COBNAaJeHHe I0Kapa, KOTOPBIH SBJISA-
eTCsl TOXKe CJAYYaHHBIM sIBJEHHEM, CIyUailHOrO 3KCUEHTPHIUTeTa U Jeli-
CTBHS NOJHOH HOPMATUBHOH Harpysku. C Apyrofi CTOPOHbI, OTpHILATENb-
HOE BJIHSIHHE CJy4yaHHOTrO 3KCUEHTPHIUTETA HA OTHECTOHKOCTb 3jeMeHTa
MOKET ObITh KOMIIEHCHPOBAHO YBeJHUYEHHEM IPOUYHOCTH OETOHA C €ero
BO3pPAcTOM, YTO IIPH pacuere HarpyskdH s paGoThl B HOPMaJbHbIX
YCJIOBHSIX He YUHTHIBAETCSl.

[ B o6men caydyae pacuer Hecylleii CIOCOOHOCTH KOJIOHH C LLeHTPaJlb-
HO NMPHJIOXKEHHOH Harpysko# cJjeiyeT MpPOH30JUTb C YUE€TOM IIOJIHBIX
aedopmanuii Harperoro 6eTOHa IIPH HEpABHOMEPHOM IIporpeBe IOIe-
PEUYHOro CeueHHs, MPHUMEHsIsT MeTOJ KOHEUHOro 3jeMeHTa ¢ peaJH3allt-
el aJropuT™Ma TemnoTexHuyeckoro pacuera Ha OBM. [lo pnanHomy Mme-
TOJly CeyeHHe KOJIOHHBl pa3buBAeTCs Ha psJ 3JeMeHTaPHBIX IJIOILa10K,
LEHTPAMH KOTOPBIX CJIyKaT pacyeTHble Y3J/Ibl CeTKH, HaK/JaAblBaeMoil Ha
ceyeHHe JJIsI TEIVIOTeXHHYecKoro pacyera. Hecymas cnoco6HocTh ceue-
HHS olpejesieTcsl KaK CyMMa yCHJHWH, BOCIDHHMMAaeMbiX BCEMH 3Jle-
MeHTapHbBIMH MyomaakamMu. IIpexes orHecTofiKOCTH KOJIOHHBI B 3TOM
clyyae HaCTYNHUT NPH CHHXKEHHH Hecyllel CloCOOHOCTH KOHCTPYKILHHU JI0
HOpMaTHBHOH Harpys3kH.

M3noKeHHbIl METOJ pacuera CBs3aH C MPHMEHeHHeM 9]}_1!&_‘u M03TO-
My He Bcerja MoxKer OBbITb HCIOJNb30BAaH B HHXKEHEPHBIX pacyeTax.
B rtakux ciayyasax npuUMeHSIOT NPHOJHIKEHHBIH MeTO/ pacuera, OCHOBAH-
HbIH Ha oNpe/leJIeHHH IVIOIAAH sApa ceuyeHus: F,orpaHnueHHOro 3ajaH-
HOH pacueTHOW TemmepaTypoi t,.

3HaueHHe 3TOH TeMIlepaTypbl 3aBHCHT OT BHAa OeToHa, pa3MepoB
CeueHHs KOJIOHHBl, HOpPMATHBHOH Harpy3ku N, M ompejensieTcsi Io
Rabi.-5.2.

Ta6auna 5.2.
toG N_/N
Haumenbuinit D npr Np/Ng
Bup 6etona asMep ceue-
e <4 45 >5
Beron na rpanuTHOM I1eGHe,
necuanslii 6eToH 0,12 650 650 650
0,16 575 615 650
0,2 500 575 650
'BeToH Ha H3BECTHAKOBOM L1e6-
He 0,12 750 750 750
0,16 675 715 750
0,2 600 675 750

[lpumeuvanne: N, — Hecymas cnocOGHOCTh CXKAaToOro s/eMeHTa A0 Harpesa.
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Hecymas cnoco6HocTs Harperoii KoJoHHH N, omnpenensercs
no ¢opmye:

Np,c=mCP (Fer:ip‘_I"Fa.cR af{cmt,a‘c), (5.25)

rae F,=0,9 a,b, — niomans sapa ceuenus, M?; a,;b, — pasmepnl sapa
cedeHHs, M; m, ¢ — Ko3Q(PHUUEHTH, ompejesaseMble MO NPHI. 2
CHuIT II1-21-75.

Hecymas cnoco6HOCTb KOJIOHHBI ONpeJessiercsi AJsi 3aJlaHHbIX HH-
TepBaJoB BpeMeHH t. [lig KaxKa0ro HHTEpBasa BpeMeHH IO (opmyJe
(4.21) naxonmar paccrosHue §, or o6orpeBaeMblx OBEPXHOCTEH 10 rpa-
HHIbI S/ipa Ce4yeHHs C pacyeTHO# Temmeparypoii t,, ompexaensiemMoil 1o
Taba. 5.2. 3aTeM ompezessdIOT pasMephl gapa cedeHus. Hanpumep, npu
YeTHIPeXCTOPOHHEM 060rpeBe KOJOHHBI:

a,=a—26,; (5.26)

by=b—25, (5.27)

.

rape a, b — pa3Mepbl Ce4yeHHsI KOJIOHHBI, M.

Temnepatypy crep:KHei apMaTyphl ONpPeAeAI0T 0 METOAHKE, H3JIO-

KeHHOH B § 5.2 yyueGHHKaA, B 3aBUCHMOCTH OT yC/JOBHH 060orpeBa KOHCT-

pykuuu. KoaduuuenT cHHKeHHS NPOYHOCTH apMaTyphl ONpenessiorT
IpH cpeiHell Temneparype (cM. ¢opmyay 5.15) mo rpaduxam, npuse-
JNeHHBIM Ha puc. 4.3. Tlpexen orHecTOMKOCTH KOJIOHHBI ONpejessiercs
mpu Ny =N

B ToMm cayuae, Korja Ha KOJIOHHY JefCTByeT Harpy3ka ¢ H3BeCTHBIM
SKCHEHTPHUHUTETOM, pacueT rnpeneJsa OrHECTOHKOCTH KOJIOHHBI NpOHU3BO-
JUTCS KaK JJIs BHELEHTPEHHO-CKATOH KOHCTPYKLHH.

Ilpu peHCTBUH OTHA y 3THX KOJIOHH oOpasyercsi nporud 3a cuer
pPasHOCTH AedopMaliiii Ha PacTsSHYTON (MeHee CXKaToil) U CKATOH rpa-
HSAX. DTOT NPOru6 yBeJHYHUBAET HKCIEHTPHLUUTET IMPUJIOKEHHS Harpys-
KH, 4TO HEOOXO/JMMO YYHTHIBATh IPU PEIleHHH CTAaTHYeCKOH 3aJauH.
B arom ciryuae onpenensiioniuM (pakTopoM HACTYIIEHHS Npejesna OrHe-
CTOHKOCTH KOHCTPYKLUHH OyJeT sIBJISITbCA H3MeHeHHe NPOYHOCTHHIX Xa-
PaKTEPHCTHK PacTAHYTOH apMaTypHl.

Tak ke Kak u Jas H3rHOaeMBIX Kejne300€TOHHBIX KOHCTPYKILHI,
CTaTHYeCKasl yacTh 3aJayd pelIaeTcsi ¢ MOMOLIbIO YpaBHEHHH CTATHKH,
XapaKTepHU3YIOUUX NpeJeabHOe COCTOsiHHEe KOHCTPYKIHH B MOMEHT Ha-
CTYIJIEHHS] Tpejena OrHeCTOHKOCTH.

Jlist Haxo¥K/ieHHsi BBHICOTH C2KATOW 30HBI GETOHA X, YPaBHEHHE MO-
MEHTOB OT BHEIIHHX M BHYTPeHHHUX CHJ (pHC. 5.4) cocTaB/sieTcst OTHO-
CHTEJIbHO PaCTSIHyTOH apMaTyphli:

0]
H(

NB (eo+fl ) =bnxtRﬂHp(ho,t+0y5xt) +Fa.cRalfc‘rnt'é'c (ho_a’ )’ (528) :
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rae €, — pacCTosiHHEe OT LEeHTpa TAXKECTH NJollajn CEY€HHsI paCTAHY-
TOH apMarypbl A0 TOYKH NPHJIOMKEHHS NPOAOJbHOH CHaAbl Ny, M;
f, — BenuuHMHA, YYHTHIBAIOWIASl MOMNOJHUTEJNBHBIH NPOrHOG KOHCT-
PYKUMH IPH AeHCTBUH NPOJOJBHON CHJIBI B YCJIOBHAX [OXKapa, M;
h, . pabouas BhICOTa CeyeHHs, H3MepseMas OT LeHTPa TAKEeCTH
IJIOIIAAH CeYeHHsI PACTSAHYTOH apMaTyphl 10 HauboJsee yhajJeHHOH
OT pacCTSIHYTOH apMaTypbl I'PAHHILI CXKAaTOi 30HBI 6eToHa B fJpe

CEUeHHus1, M.
N b
¢ A __N"_,. 3 r——bﬂﬁ—
S
ij:Ru:’”z.uc i S——— 5
s = m 3 Vi L
2 < % vxt’qnp X’ Persl
ey o RERERE, o R e AL U 2T
< i lsa, S K
i Oula bl e
s

Puc. 54. PacuetHas cxeMa npH JAeHCTBHH Ha BHELEHTPEHHO-CXKATYIO
KOJIOHHY BHeImHell cHabl N, M YeTHpeXcTOpoHHeM oGorpese NepHMeTpa

- CeueHHst

Beanuuna f; ompenensercsa no gopmyJe:

2
f,=0,82 8—2"}-'1‘—"— , (5.29)
t o,t_

Tle g5, — IpelesbHasi CxKMMaeMOCTh OeToHa, NpHHHMaeMasi B pacue-
Tax paBHON HauyaJbHOH g;,=0,003; |, — pacueTHas QJMHA 3jIeMeH-
ta (mpuHuMaercs no tabs. 31 u n. 3.25 CHull 11-21-75), m; & —
OTHOCHTEJIbHASI BBICOTA CXKAaTOH 30HBI 6eTOHA TPH INpeLeNbHOM
COCTOSIHHH KOHCTPYKIHH, paBHas X./h,.

Ilpu €;:=0,003 1 &, = x./h,, u3 CpovayJIbI (5.29) umeewm:
. +=3-10-43/x,. (5.30)
Ypasnenne (5.28) c yuerom pasencrsa (5.30) npeacrasasercs
B CcjejaylolleM BHJE:
 2lFq oRac Miao(ho—a")—Nueo] y 4op 23 3.10-aN,12 = (5.31)
bsRp

Has onpeleseHHsi BeJHYHH b, h,, ¥ my,. 3ajxaiTcs mnpeaenom
rHEeCTOHKOCTH KOHCTpyKUuH. Paccrosanue §, ot ob6orpeBaemMoil noBepx-
OCTH IO TPAHHMIBl CXKaTOH 30HBI OeTOHA C pacyeTHOH TeMIepaTtypoii,
npenensieMoi no tabua. 5.2, BeluHcasercs no ¢gopmyae (4.21). B stom
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' cIyyae, COIJIaCHO cxeMe, NpeACTaBJeHHOH Ha puc. 5.4, pasmepsl b,
u h,, onpenensitores mo Gopmynam:

ba=b—25,,; (5.32)
hy,e=h,—8,. (5.33)

Pacuer Temneparyp B CKaThIX U PACTSHYTHIX CTEPIKHAX MPOBOIHTCS
0 MeTOJHKe, H3JI0XKeHHOH B § 5.2 yueOHHKA NpH 3aJaHHOM Ipejese
OTHECTOMKOCTH KOHCTPYKIIHH.

3HayeHHue BEJHUYHHBl X, ONpPEEeSIOT METOAOM IOCJeI0BaTeNbHBIX
npubJaHKEeHHH U3 ypaBHeHu# (5.31) npu u3BecTHBIX BeJHUHHAX by, ho
H My, .. KoadduiuuenT cHUIKEHHS NPOYHOCTH CXKATOH apMaTypbl Haxo-
AT B 3aBUCHMOCTH OT TeMIIepaTypbl H MapKH CTaJdd Mo Trpadukam,
NpeACTaBJeHHBIM Ha puc. 4.3.

Ilocsie HaxoxAeHHST UCTHHHOTO 3HAUYEHHsI X, MO ypaBHeHHIO (5.35)
onpejensioT pabouHe HANpPSIKEHHUsS B PACTAHYTOH apMarype:

Na+06.Fa=F, cRa.cm a.c+baX:Rup , (5.34)
OTKy1a
oa—_— Fa.cRa.c mt,aAc;_bﬂxtRnp'—"‘NB : (535)

Kpurtuueckyio temneparypy ty, pacTsHyTOH apMaTypbl ONpPeLesioT
N0 CNPaBOYHBIM JAaHHBIM (CM. puc. 4.3) B 3aBHCHMOCTH OT 3HAYeHHS
KO3 (huUIMeHTa CHHXKEHHSI MPOYHOCTH apMaTypHOl CTaju MpU HArpeBe:

My, =og/Ra (5.36)

Ecau cpengusis TeMmepatypa CTepxKHeH pacTSHyTOH apMartypHl,
onpenenenHas no ¢gopmysae (5.15), coBnaner co 3aHaueHuewm t,,, TO 3a-
JIaHHBIH Tpefie] OTHECTONKOCTH KOHCTPYKUHH IPHHHMAaercsi 3a (akTH-
yecKHuil. B MpOoTHBHOM ciyuae HEOOXOJHMMO CHOBA 3a4aThCsl MpeLesioM
OTHECTOHKOCTH, U pellleHHe 3aaud IOBTOPHTb.

B 3akJioueHHe cjelyeT OTMeTHTb, YTO Bhillle GBI M3J03KeH MeTOo10-
JIOTHYECKHH TOAX0J K OLEHKE OrHECTOHKOCTH BHEIeHTPEeHHO-CXKAThIX
KeJ1e300€TOHHBIX 2JeMEHTOB NMPHMEHHTENbHO K cXeMe, NMOKa3aHHOH Ha
puc. 5.4. B mo6oM ApyroM ciydae BHJ PAacueTHbIX YpaBHEHHH H KOJIH-
YeCTBO YJIEHOB B HHX OYJyT 3aBHUCETb OT KOHCTPYKTHBHOTO HCIIOJHEHHS
3JieMeHTa, CXeMbl €ro 3arpyzkKeHHus H oéorpeBa.

88




FnmaBa 6
OCOBEHHOCTH PACYETA NPEJEJIOB OTHECTOMKOCTH
METAJIJIMMECKUX U NEPEBSAHHbBIX KOHCTPYKLUHA

6.1. Pacuer mpenesioB OrHECTOMKOCTH METAJJHYECKUX CTEPIKHEBBIX
3JIEMEHTOB, 00JMLOBAHHBIX OTHE3AIUTHLIMH MaTepUaJaMu

[Ipu pacuere mpejesa OrHECTOHKOCTH METAJIMYECKHX CTEPHKHEBBIX
3/71eMEHTOB CJIelyeT HMeTh B BU/Y, YTO OH HACTyNaeT B pe3y/bTaTe CHH-
JKeHHsI MPOYHOCTHBIX XapaKTepUCTHK MeTasia [0 pabouux Hampsixe-
uuii. TIpenenbHOe COCTOSIHHE TAKUX KOHCTPYKIHH — TOTeps Hecyluen
crnoco6HOCTH, coryacHo crangapry COB 1000—78 [24], nactynaer npu
KPUTHUECKOH TeMIlepaType, T. €. KOrja mpejes NPOYHOCTH (TeKydecTH)
Merasana R, CTaHOBHTCS paBHBIM PaboOueMy HANPSKEHHIO Op max-

DT0o COCTOsSIHHE XapaKTepH3yercsi KOah(PUIMEHTOM H3MeHEHHs MpoU-
HOCTH METaJja My, NPEACTABISAIONUM cO00H OTHOLIEHHE MaKCHMaJb-

HBIX pabOYMX HaNpsZKeHHH Oy, max K HOPMATHBHBIM R o
H
mt,a=0p,max/Ra . (61)

VisMeHeHHEe NMPOYHOCTHBIX XapaKTePHUCTHK apMaTypHOH H CTPOH-
TeJIbHOI CTasiefi B 3aBHCHMOCTH OT TeMIepaTyphl OKa3aHo Ha pHc. 4.3.
Jlna crany COOTBETCTBYMOLIEH MapKH M KJjacca:

; teo =9 (0pmax/R3) . : (6.2)
B yc/noBHSIX CTaHAapTHOrO HCIBITAHHSI HAa OTHECTOHKOCTb, a TaKiKe
IPH HOPMHPOBAHHH (PaKTHUECKHX IpPEJNEJIOB OIHECTOHKOCTH MeTaJlJi-
YeCKHX CTPOHTEJNbHBIX KOHCTPYKIHH, IpPeIeNbHOE COCTOSIHHE KOHCTPYK-
IlHH, HCIBITBIBaeMBIX 6€3 Harpy3KH, OIpeessieTcsl TaKKe M0 3Ha4YeHH-
M KDHUTHYECKO# Temmepatypbl. [luisi onpenesneHusi ee 3HaYeHHH Heob-
XO/IMMO pacmoJjiarath JaHHBIMH, XapaKTepH3yIOUUMH pabouee Hamps-
JKeHHe KOHCTPYKUMH. 3HaueHHs HOPMATHBHBIX CONPOTHBJIEHHH A/
CTAJIM COOTBETCTBYIOIIEH MapKH H Kjacca IPHHUMAIOTCS MO CTPOH-
TeJIbHBIM HOPMaM H IpaBHJIaM. :
Pacuer nmpenesoB OrHECTOHKOCTH METAJJIHUECKUX CTEPIKHEBBIX 3JIe-
MEHTOB CBOJMTCS K pPELIEHHIO CTATHUECKOH M TeNJIOTeXHHUeCKOil 3anad.
CyIIHOCTb TEINIOTEeXHHUYECKO# YacTH 3aJayl 3aK/JIIUaeTrcs B OIpe-
Jle/IeHHH BpPeMeHH, [0 UCTeUeHHH KOTOPOro Ha IMOBEPXHOCTH MeTaJlJIHye-
CKOTO CTEpP2KHsSI B YCJIOBHSIX MOXKapa yCTAHOBHUTCS KPHTHYECKas TeMIle-
parypa. Merojabl pelleHHs TeMJIOTEXHUYECKOH 4YacTH 3ajauyu 3aBHCAT
OT CXeMBl 060rpeBa 3/71eMEHTOB CTPOHTEJIbHBIX KOHCTPYKIHH H H3J/0XKe-
HBEl B I'l. 4 yueOGHHKA.
B craTnueckoii uacTd 3ajJaud ONPEAENSIOTCS MCXOJAHble JaHHbIe,
HeOOXOMUMBIE JJIsi pPelleHHs] TeIMJIOTEeXHHYeCKOH YacTH 3ajaduu. Termio-
¢u3nyecKHe MOKa3aTeNn OOJHIIOBOUHBIX MATEPHAJIOB ONPEeNsIOTCs Mo
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CIIPaBOYHBIM JAHHBIM, a TOJIIHHA 3aLUHTHOTO CJIOSI OGJHIIOBKH — IO
NPOEKTHBIM MaTepHa/jaM. J3HaueHHe KPHTHUECKOH TeMIepaTtypbl Me-
TaJJHYeCKHX CTepKHel ompejessieTcsi pacueToM IpPH YCJIOBHH, 4TO 00-
JIMIIOBOYHBIY MarepHaJj He NPHHHMaeT Ha cebs Harpysky.

MaxkcumanbHble paboude HANpPsXKEHHS B CEYEHHH CTePXKHEBBIX |
9JIeMeHTOB, paboTaloUUX Ha cxkaTHe (pacTsiKeHHe) ¢ u3rubowm, ompe-
JeISI0TCST N0 ypaBHEHHIO:

PR R SN (6.3)

7

rae Np, — npogoJbHas cuaa, H; Mg, — MakcHMaJbHbIH H3ru6aio-
mui MoMeHT, H-M; W — MOMEHT CONpPOTHBJ/IEHHSI CEUeHHS B IJIO-
CKOCTH OKHJaeMoro usruba, me.

IIpn paBHOMepHO pacmpejesnenHoi Harpyske (puc. 6.1):

Gu

Nip EEEERRERERRSEREREEEERE; N,y

A 3

N gz
Gu
Puc. 6.1. PacuetHas cxeMa cXKaTo-H3ru6aeMoro sJeMeHTa

Mmax=qsl2/8, (64)

rjie (s — HOpMaTHBHAasi paBHOMEPHO pacnpeneneﬂﬂaﬁ Harpyska, H/wm;
| — pacuerHas AJHHA 3JE€MeHTa, M.

IIpu oaHOBpeMeHHOM JEHCTBHH DPaBHOMEPHO pacmpejej]eHHOH Ha-
IPYy3KH H NPOJOJIBHOH CHJIBI HEOOXOJHUMO YUHTBHIBATH JONOJHHTE/bHbIMH
MOMeHT oT mporuba sjeMeHTa. B atom cayuae ypaBHeHue (6.4) mpex-
CTaBJIsieTCs] B CJEAYIOLEeM BHJE:

qal®
Mper= —8—+anf¢, (6.5)

rae f, — (axkTuyecKHil mporub sJeMeHTa, BbIYHC/ISEMBIH 10 dopmyJie
diinepa:
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5 qal*

fo= (6.6)
) ' ‘
384 EJse
spech Ey — Moayabs ynpyrocts MatepHasia B HarpeToM cocrosinuu, ITa;
Jiyy — MOMEHT HHEpIIHH CeYeHHs] OTHOCHTEeJbHO OCH CHMMETPHH

x(y), M4

H3meHenue MOAYJist YIPYrOCTH NpPH HAarpeBaHHH CTaJH IMOKa3aHO
Ha puc. 6.2.

E,JE

08 ~
06 ' \
04 ' \

200 o < 600" t°C

Puc. 6.2. ViaveHeHHe MOAYJsi yOPYrocTH CTPOHTEJbHBIX CTaJei
npH AEHCTBHH BHICOKHX TeMmepaTyp

[Ipu onpenenenun akTHyeckoro nporuba B cjaydasix, KOrja KOHCT-
PYKIHS HCHOBITBIBAET H3rHOAIOMHH MOMEHT OT COCPeIOTOUYEeHHbIX Harpy-
30K, 32 paBHOMEDHO paclnpeje/eHHyI0 Harpy3kKy NPHHHMAaeTcsl yCJOB-
Hasi, onpenensieMas mo ypaBHeHuio (6.4). Iis 3Toro Heo6X0AHMO MaK-
CHMaJIbHBIH M3rHOalomKil MOMEHT, AeHCTBYIOUINH B PACUeTHOM CeyeHHH
KOHCTPYKIIMH, TPHPABHATb K YCJAOBHOMY H3THOAIOIIEMY MOMEHTY OT
pPaBHOMEpPHO paclpeje/eHHOH HarpyskH.

[MoBbilIeHHe TeMmepaTypbl KOHCTPYKIHH BbI3bIBAeT CHHIKEHHE
HEe TOJbKO HOPMATHBHBIX CONPOTHBJEAHH, HO H MOJAYJs YIPYrOCTH, 4TO
MOKeT TPHBECTH K HeoOpaTHMBIM AedopMauHsiM.

B coorBercTBUH ¢ pekoMeHAauuamu craHgapra C3B 1000-78, za
npejieJbHOE COCTOSIHHE IIPH ONpEJeIeHHH TMpeJe/ioB OTHeCTOHKOCTH
CTPOUTEJNBHBIX KOHCTPYKIHH IO Hecyulefl CMOCOGHOCTH cJefyeT IpH-
HHMaTb NMPOrub, BeJHUYHHA KOTOPOro AocTHria 1/30 AJUHBI H3OTHYTOTO
sJeMeHTa, a JJisi BepTHKAJbHBIX KOHCTPYKUHMi 0,01 BhICOTHI 3/71eMeHTa:

fren=1/30;  h/100.
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IIpu pelleHHH CTAaTHYECKOH 3ajauy JJis CXKATOU3OTHYTHIX 3JeMEH-
TOB HeoOXOJAMMO IPH 3aJaHHOM 3HAYEHHH KDHTHYECKOH TeMIepaTyphl
ONpeNeNUTb MOJAYJb YIPYFOCTH CTaJd B HarpeToM COCTOSiHHH E,,
a 3arteM no ypaBHeHusiM (6.1), (6.3), (6.5) u (6.6), COOTBETCTBEHHO,
BEeJNHUHHBL: My a5 Opmax; Mmax, [y 10 3HaUeHHIO Ko3(dHuLHeHTa CHHXKe-
HHSI IPOYHOCTH cranau (cM. puc. 4.3) onpexnenutsh 3HaueHue t,,. Pacuer-
HOe 3HAUeHHE KPHTHUECKOH TeMIepaTyphl MOJKHO COBIACTh C 3ajaH-
HBIM. B mpotuBHOM ciyuae HeOOXOAMMO CHOBA 3a/4aThCAd 3HAUEHHEM
KPUTHUYECKO TeMNepaTyphl H pellleHHe 3aJaud MOBTOPUTE.

Hsist aneMeHTOB, paboTaOMHUX TONbKO Ha H3ru6 HJIM Ha CiKaTHe,
MakKcuMaJbHble paboune HaNpsKeHHs B CeUeHHH OIpelessioTcs 06e3
yyeTa AOIOJHUTEJBHOIO MOMEHTA OT Nporuba sjeMeHTa IO YPaBHEHHIO
(6.3), coorBeTcTBeHHO, NPH Nyp=0 HIH My =0.

[IpoBepke mo nedopmMalusM He NOJABEpPraloTcs IeHTPaJbHO-CKAaThle
(pacTsiHyTBIE) 37€MeHTH. BMecTe ¢ TeM HEOOXOAHMO OTMETHTb, UTO
U Ui MeTaJJHYeCKUX KOHCTPYKIMH, paboTamolux Ha H3rub, yamie
BCEro Moreps Hecylle# CIOCOOHOCTH HACTYIaeT He IO MoTepe XKeCTKo-
CTH, a IO HOTepe HMPOYHOCTH. DTO 0OBACHsIETCS, Npexkae Bcero, 60Jb-
1I0¥ BEJHUMHON TporuGa KOHCTPYKIHH, MPHHSATOTO 32 IPeIeNbHOe CO-
crosuue crangaprom COB 1000—78 [24]. Kpome 310TO, IPOYHOCTHEIE
XapaKTepUCTHKH MeTaJsia (Ipeaes MPOYHOCTH, Ipeges TeKydyecTH) IpH
BO3/IEHCTBHH BHICOKHX TEMIIEpaTyp YMEHbIIAIOTCS OBICTpee, 4eM TIPOHUC-
XOJUT CHUXKEHHe MOMIYJsi YIPYrocTH. B 3TOM MOKHO y6emuThesi, ec/u
CONOCTABUTH JaHHBIE, MPe/CTaBIeHHbIe HAa PUC. 4.3 1 6.2.

Tipumep. Uepnaynoe mepeKpuITHE C HECTOPAEMBIM HAKaTOM MNpPEAYCMOTPEHO IO
cTaJbHBIM JByTaBpoBeIM Gankam Ne 18. Harpyska ua Gaskn, pPaBHOMEDPHO pacripe-
nenennas, q, =840 H/m. Banku namnoit no 12 m Bemonnens us Cr. 3.

Iaisi pacuera mpejesia OrHECTOWKOCTH MEPEKPLITHS HEOGXOAHMO OIpeleNHTb KpH-
THUECKYIO TeMIepaTypy AJf CTaJbHHIX 6aJsoK.

Pemenne OnpenenseM HCXOAHbIE JaHHBIE:
Ri=2300-10° [Ta; ~ W,=143 cm? I =1290 cm*;
E=2,1:10'! Ila.
Tlpn paBHOMepHO pacmpejesleHHOI Harpyske MaKCHMaJbHble HaNpsXKEHHA B ceve-
HUH 6aJKH COCTaBST:
g1 840-122

? AT = = 105,7-10° Ma.
A it N 8-143-10-6

Onpenensiem 3HaueHHe Koa(dHIHEHTa H3MEHEHMS MPOYHOCTH CTaJH H MO rpaduxy

(puc. 4.3) ompejensieM 3HaYeHHe KPHTHYECKOH TEMIepaTyphl:
.106
m =1057-10° _ g4, ¢ _=s50°C.
2300-10%

Jlns npoBepkH 6ajKH HA KECTKOCTb MO rpadHky, HmpeicTaBJeHHOMY Ha puc. 6.2,
onpejensieM MOAYJb ynpyroctu ctanu npu t=>550°C:
E,/E=0,75; E;=0,75.2,1-10""=1,575-10" Ila;
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5 14 5 840- 124
$oly et = 0,11 M

384  1,575-10"-1,90-10-%

I LR g SR Ry

% coe gk 30

fp<Ijom caenoBatenbo, t  =550°C.

6.2. Pacuer mpenesoB OrHECTOWKOCTH JAEPEBSHHBIX CTEPXKHEBBIX
9JIeMEHTOB

JlepeBsiHHblE CTPOHTEJbHBIE KOHCTPYKILHH, HE IOJABEPrHyTHl€ OrHe-
3alIUTHOH 06paboTKe, NpaKTHYECKH He 00/1afal0T CONPOTHBJIEHHEM
pacnpoCTPaHEHHIO OrHsI H CYHTAIOTCS CrOPAeMBIMH KOHCTPYKIHSIMH.
Bmecre ¢ TeM, Hecymiasi CHocoGHOCTb JepeBSIHHBIX KOHCTPYKIHH
B YCJIOBHSIX BO3/IeHCTBHSI BBICOKHX TeMIepaTyp Tepsercs He cpasy
C BO3HHKHOBEHHEM II0Kapa, a [0 HCTeYeHHH BPeMEeHH, MPOJIOJIKHUTeb-
HOCTb KOTOPOT'O MOXKHO CONOCTABHTb C NMpPeJeJOM OIHEeCTOHKOCTH TaKHX
KOHCTPYKIHH, KaK 3KeJie300eTOHHbIE.

DT0 1ajio OCHOBaHHE NPEeANOJNOKHTD, YTO AepeBsAHHbIE KOHCTPYK-
nuu obJsajmaimoT npeaeaoMm OFHCCTOﬁKOCTH, H JaxKe 3aHOPMHPOBATH 3TY
BE€/JIHYHHY. Takum o6pa30M, noja mnpeueaoM OTHECTOHKOCTH HeCyuux
CTE€pP2KHEBBIX JIEPEBAHHBIX 3JIEMEHTOB CJielyeT IIOHUMAaTb BpPeMs OT Ha-
yaJia nozxapa a0 InmoTepu uMH Hecymeﬁ CIOCOGHOCTH.

IToTeps Hecyuieil CIOCOGHOCTH AePEeBSHHBIX KOHCTPYKLUHUH IPOHCXO-
JUT B pe3ysbTaTe OOTOpaHHS HECYIIMX 3JIEeMEHTOB, UYTO, B KOHEYHOM
HTOT€e, BeJeT K YMEHbIIEeHHI0O HX pabouero ceueHHs H yBeJHYEHHIO Ha-
Npsi2KeHUH B HeM IIpH HeH3MeHHBIX BHeIIHHX Harpyskax. Ilpemesabnoe
COCTOSIHME KOHCTPYKLUMH IIO NPOYHOCTH HACTyHaeT B MOMEHT, KOTrjJa
HANpsIXKeHUs B paboueM CeuyeHHH KOHCTPYKLIHH CTAaHyT PAaBHBIMH HOp-
maTuBHBIM. [Ipu 3TOM 3a mpejes NPOYHOCTH APEBECHHBI NMPHHHMAIOTCS
pacueTHbe CONPOTHBJEHHS, YMHOXKEHHble Ha Ko3(duuuenrt 1,24:

R*=1,24R. (6.7)

»

3HaueHHsI paCueTHbIX CONPOTHBJEHHH JPEBECHHBI: COCHbl (KpoMme
BEAMYTOBOM), €JH, JIUCTBEHHHIBI €BPONEHCKOH U AMOHCKOH NMpHBEIEeHbI
B Tabs. 6.1. PacuerHble CONPOTHBJIEHHS JADPYTHX MOPOZA JPEBECHHBI
yCTaHABJIHUBAIOTCS  NyTeM  YMHOXEHHSI  BeJHYMH, IpPHBEJEHHBIX
B TabJ1. 6.1, Ha mepexoHbBle KO3 DUIHEHTH My, YKa3aHHbIe B TabJ. 6.2.
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# Ta6auua 6.1

PacyeTHble CONpPOTHBJIEHHS
Hamnpsikennoe cocrosinue AJs COPTOB ApEeBECHHH,
H XapaKTepHCTHKA 3JeMEeHTOB OGosnauenne MIla
R b i
1. U3ru6, cxkatHe H CMATHE BJAOJb BO-
JIOKOH:
a) sneMeHTHl NpAMOYroJbHOro ceue- (R, R, R, 14 13 8,5
HHA (32 MCKJIOUEHHEM yKasaH-
HBIX B NOANYHKTaX «06», «B») BHI-
coToit 0 50 cm
6) sneMeHTHl mpsIMOyroJbHOro ceue- |R,, R,, R, 15 14 10
HHA IDHpHHOH cBhme 11 1o
13 cM npH BHICOTE CeueHHS CBHI-
mwe 11 mo 50 cm
B) 3JIEMEHTH NpsMOyrosbHoro ceue- R, R, R, 16 15 11
HHs IHPHHON cBBIe 13 mpH BhHI- ;
core ceuenus ceeime 13 mo 50 cm
T) 3JEMeHTH M3 KpyrJbix Jecomare- (R, R, R, . - 16 10
pHasoB (e3 BpPe30K B pacueTHOM ;
CeueHHH
2. Pacrsixkenue BOJb BOJOKOH:
a) HEeKJeeHble 3JIeMEHTEHI Rp 10 7 —
6) KJieeHble 3J1€MEHTHI R, 12 9 —
Ta6auua 6.2.
JlpeBecHble MOPOAKI m, JlpeBecHble MOPOALI m,
1. JIucTBeHHHIA, KpOME €BpO- 6. flcenn, KyeH, rpab 1,3
NMeHCKON W SIMOHCKOH 1.2
7. Axanus 1,5
2. Kenp  cuGupckuif, Kpome
Keapa Kpacnosipckoro kpas 0,9 8. Bepesa, 6yk 1,1
3. Kenp Kpacnosipckoro Kpas, 9. Bsi3, uapM 1
COCHA BeiMyTOBast 0,65 |- ‘
10. Osbxa, Juma, OCHHA, TONOJb 0,8
4, Tluxra 0,8
5. y6 13
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Ipx HOpMaJIbHBIX YCJHOBHSX SKCINIyaTauWH paGouHe HampsiKeHHs
B CEUEHHH BHELeHTPEHHO-PACTSHYTHIX H PACTAHYTO-H3rHGaeMBbIX 3Je-
MEHTOB OINpENEeNSIOTCS 10 ypaBHEHHIO:

an MMaxRp
L R L B 6.8
oy F, T W,R, R, (6.8)

a4 BHELHEHTPEHHO-CXKAThiX H CKAaTO-U3rub6aeMblX 3J€MeHTOB +— IO ypaB-
HEHHIO: .

MMSX

<R., (6.9)
Fy EW,

’
rae F, — pacuerHas miomanp ceyenusi, M%, W, — pacueTHbii MOMEHT
CONPOTHBJEHHsT ceueHHusi, M3; & — KOI(GDHUHEHT, YUHTHIBAIOIIHHA
JIOTIOJIHATEJIbHBIL MOMEHT OT NPOJOJbHON CHJbI NPH JAe(opManuu
CTEepKHS, ONpejelsercs MO ypaBHEHHIO:

22 Nap

o (6.10)
3100  R.F,

=1

['u6KoCTh 3/eMeHTa A HpejcTaBser cob60il OTHOLIEHHe PacyeTHOH
JIJIUHBL 1, K paguycy HHepUMH I:

A=I1,/r. (6.11)

Paguyc uHepuu# 3aBHCHT OT (OPMBI CeueHHsl M ompejessieTcs A
NPSIMOYTOJbHBIX CeueHH#l 1o ¢opmyJe:

I =0,29n (b); (6.12)

I KPYTJIBIX:

r=0,25d. (6.13)

Pacuernas JJiMHA 3J€MEHTOB OIpE/JeNseTcsl B COOTBETCTBHH C Tpe-
6oBanuamu raassl CHull 11-25-80 «/JepeBsinabie KoHCTpYKIHH., HopMEI
NPOEKTHPOBAHHSA.

[Ipenen OrHeCTOHKOCTH JepeBSHHBIX CTPeXKHEBLIX 3JeMEeHTOB OIllpe-
Jesisiercsi ¢ yueroM oOyIVIHBaHHs CTOPOH, HOJABEPIKEHHBIX TeMIlepaTyp-
HoMy Bo3jeicTBui0. CKOpOCTh OOYrJIMBAHHS NPHHHMAeTCs paBHOH
- 0,7 MM/MuH 1715 saeMenToB cedenneM 120120 mm u Gostee u 1 MM/MHH
st 3neMeHTOB ceueHueM MmeHee 120X120 mwm.
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Ecau npuHATbH MiomaAb yMeHbIIAIOUErocss IpH OOTOpaHHH Hecy-
1ero ceyeHuss KOHCTpyKuuu 3a F,;, To npu uai060i 3agaHHOH
TOJIIMHE CJI0sT HepeyrJauBaHus §; MOXKHO BBIUHC/AHTD HANPSIKEHHS B He-
cyliem ceyeHHM 1o ypaBHeHusiM (6.8) u (6.9). Dtu ypaBHeHHs mpej-
CTaBJSIIOTCS B CJEAYyIOIeM BHAE:

Nip MyaxR,
O <1,24R,; 6.14
p,i Fp,i + Wp,lRu B p ( )
Nyp My
O = + <1,24R,. 6.15
o Fp,l Elwp.l ( )

B 3aBHCHMOCTH OT TOJIIMHBI CJIOSI TepeyrJaHBaHHsS H3MEHSIOTCS
miouiaap Hecyuiero ceyeHusi Fp,;, pacueTHbIH MOMEHT CONPOTHBJIEHHS
W, i, a aas cxkaTto-u3aru6aeMblX 371€MeHTOB H KO3(HIHEHT §;, YUHTHI-
BAIOUIHH JONOJHHTENbHBEII MOMEHT OT NPOJOJbHON CHAB HpH aedop-
MalH{H CTepIKHS.

IIpu pacuere mpenesoB OTHECTOHKOCTH J€PEBSHHBIX CTep3KHEBBIX
9JIEMEHTOB OIIpe/leISIIOT CXeMy o6ropanus Hecyuiero ceuenus. [Ipu atom
3aal0TCsA TOJLIHHOHN cJjos nepeyrauBaHus 8, 8y, ..., 0; U ONpeLeNsaoT
pasMmepnl Hecyulero ceueHusi. Hanpumep, npu nepBoHadyaJbHBIX pasMe-
pax ceueHus cToifiku b)Xh u o6yrJiuBaHHH ee C YeThipeX CTOPOH pa3Mme-
pBl CeueHHUs] ONpejessloTcs Mo (opMyJaaM:

bp,|=b_261; ¥ (616)
hp’1=h_261. (617)

Hnsi 6anok ¢ BBICOTOH ceuyeHHss h ¥ mupuHHOH b npu obropanHuu

¢ Tpex CTOpOH:
bp,1=b—26,.; (6.18)
hp'|=h“—‘61. (619)

[Ipu ompenesneHHBIX pa3Mepax CedeHHs ONpeAe/IsioT MOMEHT CONpO-
THBJIEHHS, a JJI51 CXKATO-MU3rHOaeMBbIX 3JeMEeHTOB — H 3HaueHHe KO3(-
¢unnenra E;:

1___ }"12 __an_
3100 R.F,,

B i (6.20)

rape
7»1=10/0,29bp,;. (621) ]
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Ilpu ompenenennn ruOKOCTH 3ajneMeHTa B popmyay (6.21) moacras-
JISIeTCS] HAUMEHBUINA pasMep CeYeHHs.

Tlpu ompejiesieHHH MOMEHTA CONPOTHBJIEHHSI HEOOXOHMO YYHTHIBATH
paboTy KOHCTPYKIHH B peasibHBIX YCJOBHSIX H HalpaB/ieHHe ee aedop-
manuu. Eciiu HeusBecTHO HanpasJseHHe fedopMallHi, TO MOMEHT CONpO-
THBJIEHHS HeCyLleHd YacTH CEYEHHsI ONpPeJessiloT OTHOCHTEJNBHO Ocei
CHMMETPHH TaKHM 06pa3oM, 4ToObl OH OBl HAHMEHDbIIHM.

HajiieHHble BeJIMUHHBL TOACTABISIOT B ypaBHenue (6.14) uaun (6.15)
H OTIPEe[eNsIOT paboure HANPSIXKEHUsT B HECYIIeH YaCTH CEYeHHUs.

IIpenenbHoe cocTosiHHE PACTAHYTO-U3rHGaeMbIX H CXKaTo-H3rubae-
MBIX 3JIEMEHTOB OTpEeNseTcss PaBeHCTBAMH:

0y =1,24R,; (6.22)

0,.=1,24R.. (6.23)

3ajJaHHasi TOJIIUHA CJIOs TepeyrJuBaHus, IpH KOTOPOH cobJio/a-
1oTcst paBeHcTBa (6.22) uau (6.23), npuHHMaeTcs 32 PACUETHYIO Opep.

dakTHYECKHH Npejiesl OTHECTOMKOCTH KOHCTPYKUMH OIpejessieTcs
KaK OTHOIIEHHE TOJIIIHHBI CJOS Ogep, K PACUETHOH CKOPOCTH NEPEYIJIH-
BAHUS Vpep:

)

ITy=="0uep/Vuep- (6.24)

Jlasi orHe3amMIeHHBIX KOHCTPYKUHUI (aKTHYECKHH Ipejes OTHe-
CTOHKOCTH yBeJIMYMBAETCS HA BpeMs 3a/ep:KKH HayaJja NepeyrJuBaHHs
At. OHO 3aBHCHT OT (PU3UKO-XHMHUYECKHX CBOHCTB OOJ/IMIOBKH U €e TOJI-
IHHBL:

TTy=AT+Buep/Vaep- (6.25)

[IpuBenenHasi MeTOAMKA TO3BOJISIET ONpPeNeIUTh (PaKTHUECKHH Ipe-
JIeJl OTHECTOUKOCTH JAepeBSIHHBIX KOHCTPYKLMH NPH pa3JUYHBIX CXeMax
OrHEBOro BO3JEHCTBHS M JIOOOM COYETAHMH BHAA HArpy30K Ha CTEpK-
HEBOH 3JIEMEHT.

CxeMBl K pacdery Hpe/ieJOB OTHECTOHKOCTH PaCTSIHYTO-H3rHOaeMbIX
I CXKAaTO-H3rubaeMbIX 3J€MEHTOB IPSMOYrOJbHOTO CeyeHHus, NMpu obyr-
JHBaHMH HECYILEro CeyeHHs C YeThipex CTOPOH, IpPeCTaBJeHbl COOTBET-
cTBEeHHO Ha puc. 6.3 u 6.4. Pacuernble ypasuenus (6.14) u (6.15) moryr
HCIOJIb30BATbCA TaKKe NPH ONpeJeJeHHH IpPefesOB OFHeCTOHKOCTH
5JIeMEHTOB, paboTalouX TOJBKO Ha pacTsKeHHe, H3THO HJIU CIKaTHe.
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Ucxodnere Banuue :
pasmepsl ceyenus bxh;
Max s Nops Rp; Ry Unep

4

§=001m

hgib
MfJL_‘

SL" = 6,'_ "’U,U"

Puc. 6.3. CxemMa pacuera mpejesa OrHECTOMKOCTH [epeBSHHOIO
pacTAHYTO-H3rHGaeMoro 3JeMeHTa NpH OOYrJHBAHHM HECYLUero
CEYeHHs C YeTHIpeX CTOPOH



Ucxodnbie daHHbIE :
pasmepol ceuenus §+h;
Mmaxs Nno s R 5 1o

51=0,01M
1
b,b-28;
i
h,_-,fh'?dl
B2 |H, et
Wp'ﬁh% em H__Wpi=6pt6hpl.
1
A;-4, /0296, A=t/ 029k ;

2
Birlgh op
; 5100 “R.byihy

Nnp M max

pu 5 hpc' g Wpt

@ da__Ts -5 001

nsp.= d_i/’fnep

Puc. 6.4. Cxema pacuera mpejesa OrHECTOHKOCTH AepeBSHHOro
CKaTO-U3ruGaeMoro sJeMeHTa NPH OGYrJMBaHHH HECYILIEro ce-
YeHHS C YeTHIpeX CTOPOH

/




Fnasa 7

TPEBYEMBIE NMPENEJIbI OTHECTOUKOCTH
CTPOUTEJIbHBIX KOHCTPYKILUH

7.1. HopmupoBanue TpeOyeMbIX NpejesiOB OTHECTOMKOCTH
CTPOMTENbHBIX KOHCTPYKL Ui

TpeGyemble mpejesnbl OCHECTOHKOCTH CTPOHTENbHBIX KOHCTPYKIHH
HOPMHUDYIOTCSI B 3aBHCHMOCTH OT Ha3Ha4yeHHs 3[aHHH U UX TpebyeMoi
cTenmeHH orHecrodkoctd. Ilpu 3TOM y4yHTBIBAIOTCSI BHI M Ha3HauyeHHE
KOHCTPYKUHMH HJIH KOHCTPYKTHUBHBIX 5JIEMEHTOB U HX BJIHSIHME IIPH Ha-
CTYIVIEHHH Tpejesna OTHeCTOHKOCTH B YCJOBHUSX IO3Kapa Ha OTHECTOMi-
KOCTh BCero 3aanusi. Hampumep, obpylieHne HECYIIHX CTEeH H KOJIOHH
MO2KeT IOBJIeyb 3a coboil oOpylIeHHe BCero 3/[aHHs, B TO BpeMs Kak
oOpyllleHHe nepeKphITHi 1 Neperopo oK MOKeT HOCHTb MECTHBIH Xapak-
Tep. [ToaTromy BepTHKa/IbHBIE HECYLIHE KOHCTPYKIHH, KaK IPaBUJIO MPH
BCEeX IPOYHX PABHBIX YCJIOBHSIX, HMEIOT OOJbIIHH TpebyeMblil Npenen
OTHECTOMKOCTH, UYeM TOPHU30HTAJbHblEe HJH BepTHKaJbHblE HEHeCyllHe.
KoHCTpyKIHH, BHIIOJIHSAIONIHE POJIb IPOTHBONOXKAPHBIX IPErpaj, Takxe
JOJIKHBL 06s1aaTh 60JbLIOH HajexHOCThIO. HMx Tpebyemmblii mpepen
OTHECTOMKOCTH HOPMHPYETCsl B 3aBHCHUMOCTH OT Ha3HaueHusl. Hanpuwmep,
TpebyeMblil TIpejiesi OTHECTOHKOCTH NMPOTHBONOMKAPHBIX CTEH, HE3aBUCH-
MO OT CTeleHH OTHEeCTOMKOCTH 3/JaHHi, paBeH 2,5 4, 4TO MOXKHO COIO-
CTaBUTb TOJbKO C TpeOyeMBIMH IpefesaMH OrHeCTOHKOCTH OCHOBHBIX

. HECYIIMX BEPTHKAJbHBIX KOHCTPYKLHI 3HaHHil [ cTeneHH OrHecTOHKO-
CTH. DTO 0OBACHSIETCS HasHAueHHeM MPOTHBONMOXKAPHBIX CTEH, KOTOpbIe
JIOJIZKHBI TPEMsITCTBOBATh PACIpPOCTPAHEHHI0 MOXKapa U3 OJHOH YacTH
3[aHusl B APYLyIO Aa)Ke IPH OZHOCTOPOHHEM OOpYILIEHHH KOHCTpPYKIUH
IpH MoxkKape B KaKOHU-THOO YacTH 3JaHHUS.

HopmupoBanue tTpeGyeMo# CTEeNeHH OTHECTOHKOCTH 3/aHHil ocylie-
CTBJISIETCS  CIENHAJM3HUPOBAHHBIMH H OTPAC/JE€BHIMH HOPMAaTHBHBIMH
JOKyMeHTaMH. DTOT BONPOC PacCMOTPEeH B MepPBOH ryiaBe yueGHHKA.

OcHOBHBIE CBEIEHHST 10 HOPMHPOBAHHIO TPeOYeMBIX Npe/esioB OrHe-
CTOHKOCTH CTPOMTENbHBIX KOHCTPYKUH# cojxepxarcs B riaBe CHull
11-2-80 [18]. CnennanusnpoBaHHBIE H OTpPacjeBble HOPMATHBHbBIE JTOKY-
MEeHTHI B GOJIbIIEH CTENeHH YYUTHIBAIOT OCOGEHHOCTH IPOEKTHPYEMBIX
06'bEKTOB M Pa3BHBAIOT OCHOBHBIE MOJIOKEHHS MEKOTPACJIEBOH IJIaBHl
CHull 11-2-80. Tak, B coorBerctBuu ¢ raaBoid CHull 11-2-80 nasa 3ma- -
Huii 11 cremenn orHecToiikocTd TpeOyeMBlH Ipejes OTHeCTOHKOCTH
neperopofok cocrasyisier 0,25 u He3aBHCHMO OT Ha3HAUYEHHUs Teperopo-
JIOK ¥ 31aHust B negoM. s xunaslx 3nanuit [13] Tpebyemble mpesessl
OTHECTOHKOCTH TEPEropofoK HOPMHUPYIOTCS B 3aBHCHMOCTH OT HX Has-
Hauenus. [Ipu atom B 3manusx Il cremenu ormecroiixoctu TpebyeMmbiit
npejiel OTHECTOHKOCTH MEeXXCEeKIHOHHBIX Ieperopofiok M Ieperopojiok,
OT/IeNIAIONINX O6IIHe KOPHIOPH M MeCTa 3BaKyalHUH OT APYTHX HOMe- .
mennit, pasex 0,75 4, MeXKBapTUpPHBHIX — 0,5 U, MEXKOMHATHBIX —
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0,25 u. ITogoGuble TpeGOBaHHUs COAEPKAT U ApyrHe HOPMaTUBHBIE JOKY-
meHTH. Tlpu orcyrcrBHM TpeGOBaHHH K OTHECTOHKOCTH CTPOHTEJbHBIX
KOHCTPYKIHUH B CIEHAJH3HPOBAHHBIX, BEIOMCTBEHHBIX H OTPAaCJeBbIX
HOpMax U NpaBHJax TpeOyeMBblil Npe/ies OTHECTOHKOCTH KOHCTPYKIIHI
olpejeJsisieTcss Ha OCHOBaHHHU moJsioxeHu# raassl CHull 11-2-80.

7.2. Teoperuueckue NPEANOCHIIKM K ONpeneseHnuio Tpebyembix
npeaesoB OTHECTOHKOCTH CTPOUTEJNbHBIX KOHCTPYKUMH

Meroauka HOPMHpPOBaHHS TpeOyeMBIX MpeaesoB OrHeCTOHKOCTH
CTPOUTEJNbHBIX KOHCTPYKUHH HMEeT CYLUIeCTBEHHbIH HEJIO0CTAaTOK: B Heil
OTCYTCTBYIOT KOJIHYECTBEHHBIE IIOKA3aTeNH, BJHSAIOIIHE Ha OTHECTOM-
KOCTb CTPOUTENIbHBIX KOHCTPYKIHH. [Ipexae Bcero, aTo npoosIKHTeNb-
HOCTb BO3MOKHOTO MOXKapa H TeMIlepaTypHBIH PexKUM.

WUpes pacuera TpeOyeMbIX MpPELEJOB OPHECTOHKOCTH CTPOUTETbHBIX
KOHCTPYKIHH C yUeTOM IPOJOJIKHTEJNbHOCTH MoxXKapa chopMyaHpoBaHa
npogeccopom B. Y. MypauiesiMm (1956 r.):

H'rp = KoTnom; (7 1 )

rjae koadduuuent orsecroiikoctd K, yunThiBaeT Ha3HaueHHe 3JaHHH
H ux tpebyeMyio CTeleHb OrHECTOMKOCTH, Ha3HaueHHe KOHCTPYK-
THBHBIX 3JIeMEHTOB, HX cHelH(pHUIecKHe yca0BUs paboThl Ha IOXKa-
pe U CcTelleHb BJAHSHUS HAa OTHECTOHKOCTb Bcero 3fanus. [Ipakruue-
CKH BCe 3TH ()AKTOPH B TOH MJIH HHOH Mepe YUYHTBHIBAIOTCHA IPU
HOPMHPOBAHHU TpeOyeMBIX IpeJesOB OTHECTOHKOCTH CTPOHTEJb-
HBIX KOHCTPYKUHH H pacCMOTpeHbl B IpeablaylieM Tnaparpacde
yueOHHKA. UuciaeHHBle 3HAueHHs KO3 (HUIHEHTa OrHeCTOHKOCTH
0 Cero BpeMeHU HayuyHO He 0OOCHOBaHBI M He y3aKOHeHHl. Peko-
MeH/IOBaHHblE [JaHHbIE 1O 3HAUEHUSAM KO03((HIHEeHTa OTHEeCTOHKO-
CTH CTPOHUTEJNbHBIX KOHCTPYKIHH B 3naHuax I u Il cremeneii orne-
CTOMKOCTH TpHuBeIeHH B Tabj. 7.1.

Ta6muna 7.1.
R 3naueHuss KoaduiEeHTa OrHecTONKOCTH IS
2 0 K
CTOHKOCTH -BeP:e”Icl;E‘ﬂ”x IPOTHBONOXKAP- ’I‘OpHBOHTaJIbH“le nf{gzl;cng;x'
3AaHusA ”, HBIX CTE€H KOHCTPYKIIHH
KOHCTPYKILHIT —
I 2,5 2,5 ],25 1
11 2 25 ! L

OreHKa NMPOAOJIKHTENbHOCTH NMOXKAPA Tyow HMEET CYIIeCTBEHHOe
3HaueHHe 151 pacuera TpebyeMbIX NPejeJOB OTHeCTOHKOCTH CTPOHTE/b-
HbIX KOHCTPYKIIHH.

101



[Ipu u3BecTHO# moxapHOil Harpy3ke N, H CKOPOCTH €€ BBICOpaHHS
N NPOAOJIKUTEIbHOCTD NTOXK4dpa B NIOMEIIEHHSIX C HEOrPaHHUEHHBIM MPH-

TOKOM BO3JlyXa B 30HY FOpeHHs] MOXKeT OBITb ONpejeseHa MO ypaBHe-
HHIO:

N
Coom == = (7.2)
zn
rjie z — KOI(QQUIHUEHT HENOJHOTHI TOPEHHSI.

HecmoTpsi Ha KaxKyUIyloCst NPOCTOTY ONpe/eseHUust MPOJOKHTENb-
HOCTH TMOzKapa, BONPOC 3TOT NPeACTaB/seT 3HAYUTENbHYIO CJIOXKHOCTD.
IT10 00BSCHAETCS TeM, YTO CKOPOCTb BBIFOPAHHS BeLeCTB He SIBJISIETCS
BEJHUYHHOH TOCTOSTHHOH, a 3aBHCHT OT CTENeHH H3MeJbUeHHOCTH Bellle-
CTBA W YCJOBHH €ro pasmelieHHs, TeMIEpaTypPHOrO pexuMa H YCJIOBHHI
NPUTOKA BO3/lyXa B 30HY TFOpEHHS.

Jlnsi moMenieHui ¢ OrpaHMYeHHOH BEHTHJIsIHEH OCHOBHBIM (aKTo-
pOM, ONpeeasIOIUM MPOJOJNKHTENbHOCTh MOXKapa, SBJSETCS Pacxoj
Bosayxa Gy, NMOCTYNAIOUIHH yepe3 MPUTOYHBIe OTBEPCTHS B 30HY rope-
uus (puc. 7.1).

abG,,

Puc. 7.1, Cxema K pacuery NpOJOJIKH-

TenbHOCTH moxapa npu M=f{(G, )

[Ipu usBecTHOl pasHocTH AaBJeHHit AP Ha ypoBHe reoMeTpHYeCKHX
LeHTPOB NPHTOYHLIX OTBEPCTHH ¢ miaomaapio F,y, pacxox Bo3ayxa, Imo-
CTyINaloILero B ropsiiee NoMeIlleHHe, ONpe/essieTcsl 0 YPaBHEeHHUIO:

'Gno_—— !J«noFono V 28Pps -, (7.3)

TJ€ Pu, — KO3(GHUHEHT pacxofa MPHUTOYHOIO OTBEPCTHS; Py — IJIOT-
HOCTb Hapy>KHOTO BO3[yXa, Kr/m?
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a Macca BHIPOpaeMo# B €JAMHHIly BPEMEHH [OXKapHOH Harpysku M
NIPDH M3BECTHBHIX 3HAYEHHAX KO3p@uIHeHTa H3ObITKA BO3AyXa Oy —
10 ypaBHEHHIO: -

Mi =G/ (W3pota) | (7.4)

rie Wy — Teopernuecku HeoO6XOMMMBIi 06beM Bosayxa mpu 0°C aas
cropanusi 1 Kr BelectBa, M®/Kr; p, — MJIOTHOCTb Bo3ayxa mpu O°C,
Kr/M3, 2 :
B ypaBHenuu (7.4) pacxox Bo3ayxa npu 0°C, HeoOXOZHMBIH IJst
CrOpaHUsl eJHHHIIBI MacChl BeLIeCTBa, MOXKeT ObITh ONpEIeJNeH 10 Crupa-
BOUHBLIM JaHHBIM.
C yueroM ypaBHenusi (7.3) paBeHcTBO (7.4) mpeicraBJisieTcs B CJe-
JylolieM BHIE:

M =2iinFs v ¥ O8Pp: | [ (Wipeaadi, 0 (1)

Ilpu u3BecTHOH mnoxkapHo# Harpyske N, H MmaoL(afy NOMeEILIEHHS
Frow TPOJOIKHUTENBHOCTD BO3MOZKHOIO IMOXKapa MOXKeT ObITh BBIYHCIIE-
Ha 10 YpaBHEHHIO:

NI‘FHOM &

nom—— ’ 7.6
T ™ (7.6)

KOTOpOe C y4eToM ypaBHeHHs (7.5) mpejcTaB/sercs B ClAeAylOlieM
BHE:

N:FrouW 8000m
l»‘-noFa.no V 2Appn =

Bpiunc/ieHHe IPOAOJIZKHTEJNbHOCTH TOXkKapa 1o ypaBHeHHIO (7.7)
NpeACTaBIsieT ONpeJe/eHHble TPYAHOCTH, TAK KAK BEJIHYHHB Gp U AP
He SIBJISIIOTCS IOCTOSIHHBIMH, a4 H3MEHAIOTCS B 3aBHCUMOCTH OT TeMIlepa-
TYpPHOTO peXHMa B NMOMeLleHHH. BMecTe ¢ TeM OHO BHIABJ/ISIET B3aHMO-
CBSI3b MCXOJHBIX JAaHHBIX, BJIHAIOIIMX HA NMPOJOJKHTENbHOCTb MOXKapa
B TNIOMEIIeHHAX C OTPAHHYEHHON BEHTHJsILHEeH, U NMOKas3biBaeT, 4To IPU
OJIMHAKOBBIX YCJIOBHSIX ra3000MeHa IPOJOJIKHTEIbHOCTh NOXKapa AJs
KaXk/I0ro BH/Ja MOKApPHON HATPY3KH NMPONMOPLHOHAJbHA ee O0IleMy KO-
JHUECTBY. DTO MOJOKEHHE MOATBEPIKAEHO IKCIePHMEHTaMH, IIPOBe/ieH-
HeiMH Bo BHUHMIIO MB]I CCCP.

JlaHHble ‘0 MPOAOJKHTEIbHOCTH CBOOOJHOTO TOpeHHs NpH MoxkKape
' NPEeACTABJSIOT IPAKTHYECKHUH ‘M TEOPETHUECKUI HHTEepeC, TaK Kak sBJIf-
JOTCSI OJIHHM M3 IIOKasaTeJseidl NOXKapHO# omacHocTH oO6bekra. Bwmecre
. C TeM OHM He YYHTHIBAIOT JeHCTBHH IOXKAPHOH OXpaHBI, KOTOpas CIO-
coOHa CyIeCTBEHHO IOBJHSTb Ha MPOLECC PA3BHTHA MOXKapa H COKpa-
THTb €ro MpPOAOJIKHTEJbHOCTD.

IIpoao/KUTeNbHOCTD NOZKapa C y4eTOM ero TyIleHHs CKJaAblBaeTcs
U3 BpeMeHH CBOOOJHOro pa3BUTHSA NoxKapa At, U BpeMeHH ero TYLIeHHs

Trym-

(7.7)

THO)I(_—

Tnom=71ym+ATo- (78)
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Bpemsi TyueHus moxkapa B 0oJibllleli CTeNeHH 3aBHCHT OT Goecro-
COOHOCTH MOXKApHBIX MOJApas/ie/IeHHH, KOTopasi MOXkeT OBITb OlieHeHa
CKOPOCTbIO TyllleHHs1 moxkapa. TpebGyemas CKOPOCTb TylIeHHS IOxkKapa
npeacras/ser cOO0H IUIOIA/b IOXkKapa, JHKBHIUPOBAHHOTO B €IHHHUILY
BpEeMeHH, IIPH COOTBETCTBYIOIEM pacxojie OrHeTyllalluX BeuecTs Q
H TpeOyeMOH HMHTEHCHBHOCTH I.p,:

g (7.9)

| P

Vip.rym=—

Ilpu usBecTHOI mJomaau ropeHus: F, BpeMs TylieHHs olpee/sieTcs
MO ypaBHEHHIO:

T'rym:Fr/V'rp.'rym- (710)

C yuerom ypaBHeHHs (7.9) uMeem:
Toym = FPITp Tu- (71 1)

Q

TloacTaBuB 3HAUEHHE Ty, M3 MOCJHEJHEr0 ypaBHEHHS B pPaBEHCTBO
(7.8), monyyum:

Tnow == F(; A (7.12)

dopmysa pis onpeneneHusi TpeOyeMbIX IPeesOoB OrHECTOHKOCTH
CTPOHTE/IbHBIX KOHCTPYKUMH NpPECTAaBJSETCS B CJAELYIOLIEM BHIE:

FPIT]’)

=K Tat+AT, | . (7.13)

TpebGyemblii mpemes OTHECTOHKOCTH, TOJYUYEHHBIH MO ypaBHEHHUIO
(7.13), MOXKHO CONOCTABJATH C HOPMATHBHBIMH TpeOyeMbIMHU IpejeJia-
MH OTHECTOHKOCTH CTPOHUTEJbHBIX KOHCTPYKIHH, €C/u peasbHBIH TemIle-
paTypHBIil pexKHM Ha nmoxkape 6JH30K K «CTaHJaPTHOMY>.

B npornBHOM cilyyae HeOOXOJUMO CONOCTABJ/SThL peabHBIH TeMIle-
paTypHBIH peXHUM MoxkKapa CO «CTaHAAPTHBIM» Ipu BpeMeHnu Il,,, moay-

YeHHOM 1o ypaBHenuio (7.13), u onpenensitb TpeGyeMBlil Ipejes OrHe-
CTOMKOCTH C Yy4eTOM MONPaBOYHBIX KO3(GUIHEHTOB JHOO moAbHpaTh
KOHCTPYKLHH C TaKUM pacueroM, 4TOOB HX (paKTHUECKHH Tpejes OrHe-
CTOMKOCTH TIPH pealbHOM TeMIIepaTypPHOM pexKHMe HeCKOJbKO NpeBbl-
maa (=~ Ha 10%) Tpebyemblii. C 5KOHOMHUECKOH TOUKH 3PeHHs IieJie-
co06pa3HoO peaJsibHBI TeMIepaTypHBIl pPeXHM pacCUMTHIBATH TaKKe
C y4eToM BpeMeHH TYIIEeHHS.

Bomnpocel, cBsidanHble ¢ 060cHOBaHHeM TpebOyeMbIX IpejesoB OrHe-
CTOHKOCTH CTPOUTENbHBIX KOHCTPYKLMH, BecbMa aKTyaJbHbl H Haxo-
JATCS B HACTOsillee BpeMs B CTaJHH TEOPETHYECKUX H SKCIepUMEeHTaJb-
HBIX HCc/aenoBaHHil. VX paspeuieHne mo3BOJHT G6Gosee 0GOCHOBAHHO
NOJIOHTH K HODMHPOBAHHIO OTHECTOMKOCTH CTPOHTENbHBIX KOHCTPYK-
LM U 3/laHUH B I[€JIOM, YTO JACT HeMaJ/iblii 9KOHOMHUECKHH 3(pdeKT Ha-
POJIHOMY XO35IHCTBY.
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Paspea 11

MJIAHUPOBOYHBIE PEMIEHUS 3IAHUH
U COOPY)XEHHH

IIpu paspaborke 00bEeMHO-IJIAHHPOBOYHBIX pElIEHHH YYHTBIBAIOTCS
(YHKIHOHAJIbHOEe Ha3HAYeHHe 3[JaHUH, KOHCTPYKTHBHBIE, apXHTEKTYp-
HO-XY/I02KeCTBeHHbIe, 5KOHOMHYECKHE U MPOTHBONOXKapHble TPeOOBaHHUS.
Ha nnanupoBouHble pelIeHHs] OKA3bIBAIOT BJIMSIHHE TaK¥kKe COBPEMeH-
Hble TeHJEeHIHH B 00J1aCTH CTPOHMTEJbCTBA:

1. YBennueHue pa3MepoB 3JaHHUH H COOPYIKEHHH.

2. BaokupoBaHue 3JaHHI Pa3JMYHOrO Ha3HAYEHHs, KOTJA pasyny-
‘Hble (DYHKLIHOHAJIbHble MpPOLecCH 00beJUHSIOTCS MOJ OJHOH KpHIIIEeH.
BaokupoBanue nmopbiiaer Ko3()(UIHEHT MOJIE3HOTO HCIOJIb30BaHHSA
TEPPUTOPUH, COKpPALLAET NPOTAKEHHOCTb HHKEHEePHBIX H TPAHCIOPTHBIX
KOMMYHHKAIH}, CHHXKAeT CTOUMOCTb CTPOMTENbCTBA H SKCIJIyaTalHH
3/laHHS, HO 3HAYUTEJIbHO YCJIOXKHSET peuleHne npobJyaeM MpoTHBONOXKAD-
HOH 3aUIUTHI,

3. BBIHOC TEXHOJIOTHUECKOro 000PYLOBAHUS HA 3TAXKEPKH U OTKPHI-
Thle MJIONAJAKH — 3KOHOMHYECKH BBITOJEH H HECKOJbKO CHHIKAEeT I0-
JKapHYI0 ONAaCHOCTb.

4. CTpouTe/NbCTBO NMPOMBIIIJIEHHBIX 3JaHUH MaBHJIbOHHOTO THNA —
JIETKHX OT[eJbHO CTOSIIIMX NMOCTPOEK, B KOTOPHIX pPasMellalnTcs IPOU3-
BOJICTBEHHBIE YCTAHOBKH, CKJaJbl, BCIOMOraTe/abHble Ca1yKObl. Bo3BOMH-
Mble B GOJIBIIHHCTBE CJy4yaeB M3 JIETKHX MeTaJJHYeCKHX KOHCTPYKUHI
CO CrOopaeMbIM YTeIINTeNIeM, TaKHe 3[aHHsl OTJIHYAIOTCS MOBbILIEHHOH
MOXKapHOH ONacCHOCTBIO.

5. CTpouTe/NbCTBO 3[aHHH MOBBIUIEHHOH 3TaXKHOCTH, KaK JKHJBIX
H OOLLeCTBEHHBIX, TaK H INPOH3BOJACTBEHHBIX, 06JIaflalolIUX CHelnH(Hye-
CKOH mnoxapHO# onacHocTbio. OGBYUHBIE NPOTHBONOXKAapHbIE Mepo-
NPHATHS JJIS TAKUX 3JaHUH SIBJASIOTCS HEJOCTATOYHBIMH HJIH Jaxe
HenpHeMJeMbIMH.

6. CTpouTe/NbCTBO MHOTO3TaXKHBIX OGecoHapHBIX 3naHui. OTcyT-
CTBHEe B 3/aHHSIX OKOHHBIX IPOeMOB H (hoHapeil 3HAYHTEJbHO 3aTPy.-
HAET NPOTHBO/ABIMHYIO H IPOTHBOB3PHIBHYIO 3aLIUTY, 9BAKYaIHIO JIOeH.
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7. IlpuMeHeHHe B 3JaHHSAX H COOPYXKEHHAX TpaHCHOPMHpPYeMBIX
KOHCTPYKLHH, MO3BOJAIOLIMX 32 KOPOTKOE BpeMsi OCYLIeCTBJAATL Hepe-
IJIAHUPOBKY 3JaHMs WU nomeuleHus. TpaHcopmalus noMelnieHui
MOXKET YCJOXKHATb pelleHHe BOINPOCOB, CBA3aHHLIX C OrpaHHUYEHHEM
BO3MOKHBIX pasMepoB Moxapa u obecrneyeHueM 3BaKyallu Jioed.

CookHuBIIHECS B CTPOUTEILCTBE TEHJIEHIHH TPeOGYIOT HOBOrO, TBOP-
YeCKOro moAXoja K pelieHHIo npobyeM NPOTHBONOXKAPHOH 3aU[HTHL 3/1a-
HUH U coopyKeHHH. B obsactu BHYTpeHHEH MJAHHPOBKH OHU JOJXKHBI
6bITh HalpaBJIeHBl Ha OrpaHHUYEHHEe Pa3BHUTHS BO3MOXKHOTO MmO}Kapa
H CO3/JaHHe YCJIOBHl /JIsl YCIEUIHOro ero TyLIeHHs, obecreueHne 3Ba-
KyaluH JIoJed. DTO HOCTHraeTcsi uJeHeHHeM 3JaHUil H COOpYXKeHHH
Ha TIPOTHBOMNOXKAapHbie OTCEKH M CeKIMH, TPeOOBAHHSIMH K B3aHMHOMY
pasMelleHHI0 CeKUHH WU OT/AE/bHBIX NMOMeIlleHHH B NJIaHe U 10 3TaKaM
3aanuii. Hanpumep, pasmenieHue MOXKapoOONAaCHBIX TEXHOJOTHYECKUX
onepauui MM MOMelleHHH ¢ 60JbLIOH MOXKapHOH HArpy3KOH y HApYyXK-
HBIX CT€H C OKOHHBIMM NpoeMaMu npejnoJsiaraer 6uictpoe U 3)¢eKTHB-
HOe BBeJeHHe CHJ U CPeJCTB Ha TylleHHWe moxapa. He Tpebyiorcs
B 3TOM CJly4yae H JONOJHHUTe/bHble KaNmuTaJbHble 3aTpaThl Ha YCTPOM-
CTBO ABIMOBBIX JIIOKOB, TaK KaK HX POJib MOTYT BBINOJIHATb OKOHHbIE
npoembl. PasmenieHne nmoMelleHHH ¢ B3pHIBOONACHBIMH  TEXHOJIOTHYE-
CKHMH NpPOLleCCaMU y HApyKHbIX CTeH JHOO Ha BEPpXHHX 3Ta)Kax 3/a-
HHUA CO3/1aeT BO3MOXKHOCTb yCTPOHCTBA JierkocOpacbiBaeMblX KOHCTPYK-
IIHH U JIOKaJH3allMH BO3MOXKHOTO B3phbiBa B Ipejenax OJHOrO IOMe-
LIEeHHS.

BesomacHocTp s10/€l mpeaycMaTpHBaeTCs] Co3jJaHHeM MyTei 3BaKy-
allHH U BBIXOZ0B, COOTBETCTBYIOLIUX OINpejesNeHHBIM TpeboBaHHAM 6e3-
ONACHOCTH, U30JIsIlHell MecT OT/JblXa H NOMEeIleHHH ¢ MacCOBBIM Ipebbl-
BaHHEM JIIOJIel OT M0XKapOB3PHIBOONACHBIX NMPOLECCOB H APYTUMHE pellle-
HHAMH, NMOAPOOHO paccMoTpeHHBIMHU B pasz. I11.

OnrtuMasnpHBle pellleHHsT BONPOCOB BHYTPEHHEH IMJIaHHPOBKH 37aHUH
JNOJIKHBI o6ecrieunBaTh 6€30MaCHOCTh JIIOJEH U coueTaTb TpeOOBaHUS
NoXKapHOoH 6e30MacHOCTH H 3KOHOMHKH.

Fnasa 8

BHYTPEHHSAS NMJAHUPOBKA 3IAHUH

8.1. TlpoTuBONOKAPHBIE OTCEKH

IIpoTHBONMOXKapHHEIN OTCEK — 4YacCTb 3/aHHs, BbIJeJeHHAss NPOTHBO-
NOJKAapHLIMH MperpajgaMH C LeJbl0 OrpaHHYEHHs] PACIPOCTPaHeHHs I10-
Kapa u obecrieueHHs] BO3MOXKHOCTH €ro TyLIeHHsl CHJIaMH MEeCTHOH IO-
JKAapHOH OXpaHBHI.

IIpu pacuere TpebyeMoii MIoIa 1 IPOTHBONOXKAPHOTO OTCEKA HCXO-
ISIT U3 TOTO, YTO JJISi YMEHbLIEHHS] J0 MHHMMyMa yuiep6a OT moxapa
IJIOIIA/lb OTCEKa NOJKHA obecrneyHBaTh TYyLIeHHe NoxkKapa 10 o6pyule-
HHSl HECYUIHX CTPOHTEJbHBIX KOHCTPYKIIHH.
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[1pu 3HAYMTENBHON NJOLIAAH FOPEHHS HEBO3MOXKHO TYUIHTb MOXKap
Ha Bcel miomanu ofHoBpeMerHo. CpeicTBa noxKapoTylieHus MoAaTCs
i Ha y4yacTOK ONpejejeHHON miouaan f, koropas npu TpeGyeMoil HHTEH-
CHBHOCTH TMOJAYH OTHETyLIAUIUX BellecTB I,, H COOTBETCTBYIOILEM pac-
xozte Q TYMIHTCS 32 HOPMATHBHOE BPeMs TYLIEHHS Ty,

. (8.1)

OG6uiee BpeMsi TyLIeHHsi paBHO KOJHYECTBY YYacCTKOB N, YMHOMKEH-
HOMY Ha HOPMaTHBHOE BPeM$ TYLIEHHS T, B MHH:

-BF ool
Trym=— NTy = ﬁ - Tu=ﬁ e Ta, (82)
f Q
2. o FPOP
rae Forc — Iuioulajab INPOTHBOIIOZKAPDHOTO OTCEKa, M<; ﬁ— F— —
orc

K03 duuuent ob6bemuocty; F,,, — miomanb ropenus, m?,

C Ipyroii CTOPOHBI, BpeMSsI TyLIeHHsI He J0JIXKHO NPeBhILIaTh BpeMeHH
06pylIeHHs] HeCYIHX KOHCTPYKIHUH 3/JaHHsl 32 BbIYETOM BpPeMeHH /10 Ha-
qaja TyLIeHHs:

Toym = Il;l“’ — At,, (8.3)

0

rae Il, — MHHHMAaJbHBIA Tpeies OTHECTOWKOCTH HECYLIMX CTPOHTE/b-
HBIX KOHCTPYKIHi, HCIIOJL30BAaHHBIX B JAHHOM 3JaHuH, MHH; Kk, —
K03 duuuenT 6e3onacHocTd; At, — BpeMsi CBOOOJHOrO TrOpeHHs,
MHUH.

IlpupaBusiB Buipaxkenus (8.2) u (8.3), noayuum:

ﬂFOTCITp Tn= I_Iq‘b _ATO,
Q ko
OTKYy/la
Fore= g . (8.4)
BlepTa

YpaBHenue (8.4) ompeaensier mJouiajb NPOTHBONOXKAPHOrO OTCE-
Ka IpH OJIHOBPEMEHHOM BBEJIeHHH CHJI H CPEJCTB Ha TyilleHHe moxapa.
Takass ob6cTaHOBKA CKJIajblBaeTcsl NpH MOXKapax B 3JaHHAX C [POH3-
BoZicTBaMu Karteropuit A u b. 3

IIpu noxapax B NPOU3BOJACTBEHHBIX 3/JaHHSIX C KaTeropuei MpOH3-
BOJACTBA B M B Apyrux 3JaHusiX ¢ NpHUMeHEHHEM TBEPAbIX TOPIOUHX Be-
IECTB CKOPOCTb PACHPOCTPaHEHHsI MJaMeHH OOBIUHO He TpEeBHIIaeT
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1—2 m/mun. [IpuGbBaomine noApasaeneHus MPHCTYNAIOT K TYIIEHHIO
moxkapa JI0 TOro, Kak OH pacHpoCTPaHUTCS HA Bechb OTCEK. AHaJH3 I0-
XKapoB MOKA3BIBAET, YTO B CPEAHEM TyIUEHHE NEePBHIMH NMPHOLIBUIMMH
NOJpa3/ie/eHusIMH HayHHaeTcst yepe3 15 MHH CO CpeJIHHM PacxoJoM BO-
abl Q=20 x1/c. [locaenyiomee HapaulBaHue CHJI U CPEACTB MPHUBOIUT
K BO3MOXKHOCTH MOJaud pacxoma Boapl mnopsaka 50—60 n/c uepes
30 MuH ¢ MOMeHTa BO3HUKHOBeHHs noxapa. [locienyiomee yBemuue-
HHE pacxoioB Boasl Gosee 60 J1/c Habmogaercs yepe3s 45—50 muH. [lep-
Bble MPUOBIBIINE TOJpPAa3/eseHds: CHOCOOHBl MOTYIIHTh T0XKAap Ha IJIO-
Liaau, paBHOH

F,— QA (8.5)
I'x'p'ta

Taxkum o6pa3oM, MpH MO3ITANHOM BBEJEHHH CHJI U CPEJACTB ILJIOILA/b
NPOTHBOMNOXKAPHOTO OTCEKa Ompejensiercs 1Mo (opmyJie

I,
ATy
K, Q F,

ﬂITan B

B ypaBuenusx (8.5) u (8.6) nnuekc «1» rokasbiBaer, 4YTo Bce napa-
MeTpbl OTHOCATCS K paboTe mojpasjiesneHui, NPUOLIBIIHX MEPBBIMUH Ha
NnoxKap, a HHAEKC «2» — 4TO OHHM OTHOCATCS K paboTe mojpasiesneHui
Ha BTOPOM 3Tale TyLIeHHS.

Jlasi mpakTHYeCKHX pacueToB B JAHHYIO (POPMYJy CleLyeT BBECTH
Ps MONPABOYHBIX KO3()(PHUIIHEHTOB.

Jisi CKJIaJloB ¢ XpaHEHHEM CropaeMblXx MaTepHaJoB B IITabessix
u cressaxax B Gopmyny (8.6) BBoaHTCS KO3((UIHEHT yCI0BUH pabo-
Thl m=1,5 1J1s yuera 3aJbIMJIEHHS MOMEILEHUI BCIEJCTBHE OTCYTCTBHS
OKOHHBIX NPOEMOB HJIM HEJOCTATOYHOH HMX IJIOIIAJH, ydeTa 3aTpyAHEeH-
HOT'O MaHEBPHUPOBAHHS CTBOJIBIIHKOB H JPYrHX (haKTOpOB.

J1d yuera OTKJIOHEHHsS PeasibHOrO TeMIepaTypHOTro pexHMa B IO-
MeIleHHH OT <«CTaHAapPTHOrO» BBOJHUTCS KO3(D(PHIHEHT H3MeHeHHs
OTHECTOHKOCTH CTPOUTEJIbHBIX KOHCTPYKIHIl JJsI pa3JHUHBIX TeMIepa-
TYPHBIX PEXKHMOB: =

(8.6)

Fo-rc -

I1
m, = —2 (8.7)
I—ICT
¢
rae I, u I1§ — ¢akTuuecKue Mpene/ibl OrHECTORKOCTH KOHCTPYKIIHH

IPH peajbHOM H «CTAaHAAPTHOM>» peXKHMaXx.
OkoHuaTesbHO (hopMyJsia JJIsi ONpejeseHHsl IJIOUaJH INPOTHBOIO-
JKAaPHOrO OTCEKa MPH MO3TAMHOM BBEJEHHH CHJ U CPEJICTB NPHMET BHI:

mdl g 30 |Q,
ke F,
Fu'rc e +

mpl,, T, mp b
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dra ¢opMmysna MOxKeT OBITb II0JI0OKeHa B OCHOBY HOPMHPOBaHHS
IJIOIIA /i TIPOTHBOMOXKAPHBIX OTCEKOB NPH HAy4HOM 00OCHOBaHHH psAna
HCXOJHBIX AaHHBIX: K,, AT, Q, B, Iz, Ta. OpHeHTHPOBOUHBIE 3HAYEHHS
Kos(duipenTa m, npuBeaeHsl B TabJ. 8.1, cocTaB/eHHO Ha OCHOBe aHa-
JHu3a pesysbTaToB OorHeBbix Hcnbitannii BHUHUITIO MBI CCCP.

TaGauua 8.1
3Hauenne m, NpH OTCYTCTBHH 3pauenne m, NpH HaJHYAH
CHCTEM aBTOMATHYECKOIO CHCTEM aBTOMATHYECKOIrO
HanMeHbuuii TYIIEHHS TYLICHHS
HOPMaTHBHBIH
i e | ropenue
npejes OrHe- | ¢ _ | ropenne | ropenne rOpeHH
p CTAHAAPT- | Fp "y |JIBIK mam K wn |JIBJK nam

CTOHKOCTH f» M «CTAHAADT-
necyunx kon- | ¢ nponsson. | APYFHe | apyrwe  SCuSECIR | Apyrue | apyrie
CTPYKIHii, MHH crpamy  [POH3BOA-[MPOH3BOA- "o oL (IPOH3BOA-|IPOH3BOA-

CTBa Ka- | CTBa Ka- pALYE CTBa Ka- | CTBa Ka-

Ka’relraopuu TErOpHH | TEropHH i TeropHH | TErOpHH
I b
15 1 0,6 0,47 1,4 0,73 0,47
45 1 0,62 0,44 2,25 1,5 0,563
60 1 0,67 0,5 2,256 1,6 0,63

Ipumep. OnpesenuTs MIOMaAb NPOTHBONOXKAPHOTO OTCeKa B INPOH3BO/ACTBEHHOM
3JlaHUH C IPHMEeHeHHeM roplouell KHAKOCTH, KOTOpas MOXKEeT pasJIMThbCs IO Beeff Mmio-
maau s3jganus. [apaHTHpOBaHHBIH pacxof orHerymamux cpeacts 100 a/c. Tymwenue
IpeflycMOTPEHO OT aBTOMATHYECKHX YCTAaHOBOK NOXKapOTylleHHs, cpabaThBAIOIHX ye-
pe3 2 MHH nocJie BO3HHKHOBeHHS mokapa. WHTeHCHBHOCTb TOJaud OrHeTyUIALIHX
cpeacts 0,1 a1/(m%-c). HopmaTusHOe Bpemsi Tymiennsi kuakocreil 10 mMuH. MuHHMAaIb-
HbliT mpefen orHecroiikocti (1 u) umeer ¢epma noxpoitus. Kosdduunent GesonacHo-
CTH DaBeH eJHHHIE.

Pemwenue. Ilo Tabn 8.1 m =15,

m
m, k“’ —ATO)Q 1,56]—0—2 )100
Fopo= : : = . —8800 M2,
BL,, 7, 1.0,1-10

B03MOXKHO NpeaycMOTPeTb psiJi KOMIEHCHPYIOUHX MepONpHSITHI,
NO3BOJISIIOIUX - YBEJHYUTh IJIOWIAZb OTCeKa. B faHHOM mpuMepe MOXK-
HO OI'DAHHYHUTH IJIOIIAJAb pAasjuBa KHAKOCTH C MOMOIIbI0 GOPTHKOB.
YMeHbllIeHHe IVIOLIAZH Pas3/iuBa B 4 pa3a 5KBUBAJEHTHO yMEHbIIEHHIO
B 4 pasa koa(duiHeHTa 06beMHOCTH Y N03BOJISIET BUETBEPO YBEJIHYHTH
IJI0LIA /b TPOTHBONOXKAPHOTO OTCEKA.

Jpyrumu MepaMu yBeJHUYeHHS IJIOLIALH OTCEKA SBJSIOTCS yBesanye-
HHE pacxo/la OTHeTYINALIUX CPEeJACTB, HCNOJb30BaHHE GLICTPOAEHCTBYIO-
IUX YCTAHOBOK II0XKApPOTYIIEHHs], NO3BOJSIOIIUX YMEHbIINTh BPeMSs [0
HayaJa TyLUIeHHs MOXKapa, yBeJHYeHHe Ipe/ie]IOB OTHECTOHKOCTH Hecy-
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LIUX CTPOUTEbHBIX KOHCTPYKUHE. DP(HEKTHBHON Mepoi SBJsAETCS TaK-
JKe yMeHbllleHHe MM0XKapHOH HArpy3KM HJH MCIOJb30BAHHE aBTOMATH-
YEeCKHX YCTAHOBOK MOXKAapOTYLICHHS, TO3BOJIAIIUX 3HAYHUTEJNbHO YMEHb-
IIHTH TeMNepaTypy cpeibl IpH MOXape W 3a CYET ITOrO0 YBEJIHYHUTD

Ko3(huuHeHT m,.

8.2. HopmupoBaHHe NMPOTHBOMOMKAPHLIX OTCEKOB
CyuiecTByIOT ABa MPUHUHIA HOPMHPOBAHHUS TPOTHBOMOXKAPHBIX OT-
CEKOB: MO JOMYCTHMOH MJOIIAJH OTCeKa W M0 (QYHKHHOHAJIbHOMY IpHU-
3HAKYy. ;
[Ipy HOpMHPOBAHUM IPOTHBONOXKAPHBIX OTCEKOB IO AONYCTHMOH
nyomaau TpebyeMoe KOJHYECTBO NMPOTHBOIOXKAPHBIX CTEH ONpe/esser-
csi no ¢opmyse

PR e (8.9)

oTC

Inomane 3nauus F,; onpexensiercs mo mpoekry, a Tpebyemast mio-
miajab OTceka (MexXAy MPOTHBONMOXKADHBIMH IperpajaMu) — IO COOT-
BETCTBYIOLIMM TaGJHIIaM HOPM IpoeKTHpoBaHHusi. Hampuwmep, ajs mpo-
¥3BOJCTBEHHOr0 3/aHusi TpebyeMas ILIOI[aJb IPOTHBONOXKAPHOTO OT-
ceka ompenenasiercss mo tabsa. 2 CHull 11-90-81 [17] B 3aBucuMocTH OT
KaTeropuH NPOHM3BOJCTBA, 3TAXKHOCTH H CTEMNEHH OTHECTOMKOCTH 37a-
Husi. [lpumeuanusi K TabGJ. 2 yYHTHIBAIOT HaJHuYHe aABTOMATHYECKHX
'CPEJICTB MOXKAapOoTyLIeHUusT (MO3BOJISIIOUIHX YBEJHUHUBAThH IJIOLIALL OTCE-
Ka B 2 pasa), OCOOEHHOCTH 3/[aHHuH, He HMEIOIIUX CBET0a3PaIllHOHHBIX
¥ aspalMoHHbIX (oHaped, 3naHuil Gospliod wHpuusl (Gosee 60 M),
'3laHNil U3 JIepeBSHHBIX KOHCTPYKUHI U 3JaHHH, B KOTOPBIX pa3MelleHbl
JaepeBoo6GpabaTbiBalonie, MYKOMOJIBHO-KPYNsSIHBIE H KOMOHKOPMOBBIE
NIPOH3BOJCTBA. ;

[Tomazp MNPOTHBOMOXKAPHBIX OTCEKOB KHJBIX U OOLIECTBEHHBIX
3/laHuil ompelensieTcss Mo TaGJaHIlaM COOTBETCTBYIOIHX Hopm [12, 13]
B 3aBHCHMOCTH OT CTelNeHH OTHECTOHKOCTH M 3TaXKHOCTH 3JaHHus. B oT-
JNeNbHBIX CIyYyasiX YUHTBIBAETCS HaJHYMe aBTOMAaTHUYECKHX CPEJICTB
102K apOTYIIEHHS. :

HenocraTkoM HOPpMHPOBAHHS SIBJISIETCS] HeydyeT BCero MHOroo6pasusi
‘bakTOpOB, BIMSIOIMIHX Ha IJIOLIAJb OTCeKa, H B OCOOEHHOCTH — BO3-
MOJKHOCTEH MeCTHO# IOXKapHOH OXpaHbl. B OTAeNBHBIX CaydYasix IJIO-
nlajab OTCeKa He OrpaHHYMBaercs (HampuMep, B ONHOITAXKHBIX 3/aHHU-
X ¢ TPOM3BOJACTBaAMH He(pTeXHMHUYECKOH, XHMHUECKO! H HedTemepepa-
6aThIBalOIIel TIPOMBILIIEHHOCTH), YTO MOXKET B cjJydae I[oxKapa BHI-
3BaThb ero GBICTpPOE pacHpocTpaHeHHe Ha OOJBIIYIO MJIOIIANb U MpPHUBE-
CTH K OIDOMHBIM YOBITKaM.

HopMbl MpOEKTHPOBAHHS INPEAyCMATPHBAIOT TaKXKe UJeHEHHe
Ha TMPOTHBONOXKAPHbIE OTCEKH MO (PYHKIHOHAJBHOMY NPH3HAKY HE3aBH-
cuMo or momaad. Eciu K 31aHHIO TpHCTpauBaercss (BCTpaMBAaercs)
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3janue (MOMelleHHe) WHOTO Ha3HaueHHs, TO, KaK IPaBHJIO0, OHO H30JIH-
pyercsi OT OCHOBHOTO 3[aHUSl TVIYXHMH TPOTHBOMOXKAPHBIMH CTEHAMH.
B peakux cayuasix cooblieHHe MeXJAy OTCeKaMH JONyCKaeTcs uyepes
NPOTHBONOXKAPHBIE TaMOYP-LULII03bl, B KOTOPbIX MPH HAJHYHH B3PHIBO-
OMacCHBIX MPOLECCOB CO3/aeTcs MOCTOSIHHBIA MOANOP BO3AyXa.

B camocTosTe/ bHBle OTCEKH B IPOH3BOJACTBEHHOM 3JaHHH BBIJeJs-
I0TCSl CKaajibl ToToBOK mpoaykuuu [20], mpHCTpOeHHble K O6IIeCcTBeH-
HBIM 3/1aHUAM KoTesbHble [15].

31anus TOCTHHMUIL, MOTeJIeH, yUpeK/AeHH i YIpaB/IeHHs U Pa3MelleH-
Hble B NPHCTPOHKAX MPeANpUsATHSI GHITOBOTO 06C/HYKHUBAHHS HACEJIEHHS
OT/AENSIOTCS OT 3[AaHHK APYroro HasHaueHusi. B 3PEJIHILHBIX MIPe/IpHs-
THSIX B CaMOCTOSITe/IbHbIe OTCEKH BBILENSIOTCS cuenuqecxuu H 3PHTEJIb-
CKHH KOMIJIEKCHI.

[IpoTHBOMOXKapHblE OTCEKH /ST Ha NPOTHBOMOMKAPHbIE CEKUHH
WJIH OT/leJIbHble TOMELeHHS C LEeJbi0 MPeayNpek1eHHsI BOSHHKHOBEHHS
N0JKapa WJIH OrPaHHYEHHs] ero PacnpoCTpaHeHHs.

8.3. IlpornBonoKapHbie CEKUUH B NMPOU3BOACTBEHHbIX
30 aHUAX

ITpu paspaborke TpebGOBaHHi MO pa3leNeHHI0 MPOTHBONOMKAPHBIX
OTCEKOB Ha CEKIHH JHOO OTAesbHble MOMEIIEHHs CJIO0MXKHJIUCh ONpeje-
JIEHHBbI€ NMPHUHIHIBI, MO3BOJAONIHNE YMEHBIIUTh BEPOATHOCTb BO3HHKHO-
BE€HHSA IOXKapa, a NIpu ero BOSHHKHOBEHHH — YCNEeUuIHO JIHKBHAUPOBATD.

H3onsiuus npou3BOACTB ¢ PA3JUYHONI MOXKAPHOIH ONMACHOCTBIO. 3aua-
CTYI0 B OJHOM H TOM »Ke NMPOHM3BOJCTBEHHOM TMOMELIeHHH OCYILIeCTBJISI-
IOTCSl pas3JiHuHble IO TOXKAapHO¥ OMAaCHOCTH IPOH3BOJACTBEHHBIE Olepa-
uuu. Onpenenenre B JaHHOM CJydae KaTerOpHH MPOU3BOJACTBA IO HAHU-
6oJiee ONMACHOMY IpoOLlecCy MOXKET 0Ka3aThCs SKOHOMHUYECKH Heleseco-
00pa3HbIM. DTO CBSI3AHO C NMpeAbsSBICHHEM MOBBILIEHHBIX TpPeOGOBaHHMN
K 3JIEKTPOOOOPYAOBAHHIO, CTPOUTENbHBIM KOHCTPYKIHSIM U HHIKEHEpPHO-
My 060pyJOBaHHIO MOMEIleHHH C MpoueccaMy, He NMpeACTaBJSIONIHMH
MOJKAapHOH OINACHOCTH.

[TosTroMy Ha mpakTHKe NPH pa3MelleHHH NPOHU3BOACTB Pa3JHUYHBIX
KaTeropuii B OAHOM 3[aHHM HJIH MOMENIeHHH NpeaycMaTpHBAIOT TaKHe
MEpONPHSATHS 10 NMpeaynpexk/JeHHIO B3phiBA U PACIPOCTPAHEHUS MOXKa-
pa, Kak HCKJIIOYeHHe BO3MOXKHOCTH 06pa30BaHHS B3PBIBOOMACHOH
H roproueii cpejbl, HCTOUHHKOB HHHIMHPOBAHHS B3DBIBA HJIH 3ayKHTa-
HHSI, TePMETH3aLHI0 NIPOU3BOJICTBEHHOTO 000pPYIOBaHHs, IPHMEHeHHe
MECTHBIX OTCOCOB M aBapUiHOH BEHTHJALHM, BHINOJHEHHE MOMKAapo-
H B3DBIBOONMACHBIX paboT B 3alIUTHBIX KaOHMHAX HJIH H30JHPOBAHHBIX
KaMepax, IpUMeHeHHe CpPeICTB aBTOMATHYECKOTO MO0XKapOTYIIeHHS,
OBICTPOAEHCTBYIOIHX OTHENperpajuTeaeil H OTCeYHbIX KJIamaHOB, KOHT-
poJib 3a BO3AYIIHOH cpeqod H Jp. DbGDaKTHBHOCTL ITHX MEpPONPHATHH
JoJIKHA 6bITh 000CHOBAaHA B TEXHOJIOTHYECKOH 4yacTH mpoekra. Ecuu
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yKa3aHHble MEepOINpHUSITHS He SBJSIOTCA J0CTATOYHO 3(PPeKTHBHBIMH,
MPOU3BOJICTBA PA3JIMYHBIX KATErOpHil pa3MellalTcss B OTAENbHBIX IO-
MenieHusix (puc. 8.1).

Puc. 8.1. U3os1as1 IPOM3BOACTB C PA3JMYHON NMOKAPHOH OMACHOCTDIO:

1 — NpPOTHBONOMKAPHAS Ta3OHENPOHHIAEMasi TNeperopoaka; 2 — TaMOyp-uLIio3
C NMOCTOSIHHBIM MOANOPOM BO3JyXa; 3 — MPOTHBOIOKAapHasi ABEPb; 4 — MPOTH-
BONOXKApHAs Neperopojika

IIpousBoacrea kareropuit A, b u B orgensitorcss ot ApPyrux nome-
LIEHHH U KOPHUAOPOB NPOTHBONOXKAPHBIMH IEPEropoikaMu !, KOoTopble
JUIs1 IOMeILeHHi ¢ Npou3BoacTBaMu Kateropuit A, b u E no/KkHBEl OBITH
IblJIera3oHenpoHuIiaeMbIMi. B MecTax mpoeMoB BO BHYTPEHHHX CTeHaX
U Teperopojkax, OTJe/sIOUNX OMeIleHns ¢ NPOU3BOACTBAMHU KaTero-
puii A, b u E oT Apyrux nomeueHu#, KOpUaopa U JECTHUYHOH KJIETKH
yCTpauBawTcss TaMOyp-IIII03bl € IMOCTOSHHBIM TIOANOPOM BO3AyXa
20 ITa. [IBepu B MPOTHBOIOKAPHBIX MEPETOPOAKAX HJIH B TaMOyp-IIIIO-
3aX CO CTOPOHBI NOMeIeHHH ¢ mpousBoacTBaMu Karteropuit A, B u B
JIOJIZKHBl OBITH IPOTHBONOXKAPHBIMH; B MOMEIIEHUSIX C IPOH3BOJACTBAMH
kareropuii I, [l u E, a TakKe B JTeCTHHUHOH KJeTKe H KOpPHAOpe AOMYy-
CKalOTCs HeOCTEeK/JIeHHbIe [BEPH H3 TOPIOYHX MaTepHaJoB.

Hsonsiums moxapo- ¥ B3PHIBOOMACHBIX TNPOLECCOB OT MPOLECCOB,
CBSI3aHHBIX C BBICJEHUEM TeIJa, OTHs, UCKpeHueM. V3oasanus HeobXxo-
JUMa JJIsi HCK/JIIOUeHHS MPOHHKHOBEHHS B MeCTa HaXOXK/JIEHHS TeIJIo-
BBIX HCTOYHHKOB TOPIOUHX ITAPOB, ra30B, MblIeH W BO3HHKHOBEHHS IO-
JKapa.

Hamnpumep, or moxkapo- # B3PIBOOMACHBIX MPOIECCOB H30JHPYIOT
IIPOIeCChl, OTHOCHMble IO MOXKAPHOH OMACHOCTH K KaTeropuu [ (cBsi-
‘3aHHBIe ¢ 06pabOTKON MarepHasoB B pPacKaJeHHOM H pacIlIaBJeHHOM
COCTOSIHHH, BBIZIEJIEHHEM JYYHCTOTO TeIJia, UCKD, MJIaMeHH, CKUTaHUEM
TOIVIBA), KOTEJbHBIE, CBAPOUHblE, TEPMHUECKHE, Ky3HEUHbIE H T. II.
H3oasius ocyuiecTBasieTcs Tak ke, Kak B IPebIAyLIeM IpUMepe.

! TIpoTHBOMOKapHAs NMeperopofka — INeperopoika H3 HECropaeMblX MaTepHaJoB
¢ mpejesoM OrHecToHKocTH He Mewee 0,75 w.
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H3oasiuusi 2J1eKTPONOMEIIEHU# OT NMOXKapo- U B3PbLIBOONACHBIX MPO-
1LeCCOB.

Dy1eKTpoobopyloBaHHe HOPMAJIbHOTO HCMOJIHEHHs (MarHHTHBIE My-
CKaTesNH, pPyOUIbHUKH, aBTOMATHI, 2JEKTPOJABUTraTeNH, aBTOMaTHYECKHE
MNOTEHIHOMETPhl H MOCTHI U T. II.) SIBJISIETCSI HCTOUHMKOM HCKpEHHs, AYT,
MEeCTHOTO HarpeBa, AOCTATOYHBIX /JIsi BOCIJIaMEHEHHsI B3PBIBOOMACHOMH
cMecH. M3oasiusi 3/1€KTPONOMEIIeHHI J0/KHA HCK/IIOYaTh MONajiaHne
B HUX FOPIOYHUX r'a30B, NapoB U BellecTB (pHuc. 8.2).

Puc. 8.2. M3oasiuus 3JaeKTPONOMEIeHHI:

1 — rasoHenpoHulaemasi NPOTHBONOXKADHAsi meperopojka; 2 — TamGyp-

LIII03 € NOCTOSIHHBIM MOANOPOM BO3JAyXa; 3 — INPOTHBOMOMKAPHAS [BEpb;

4 — BEHTHJATOPHl IJisSi CO3JaHHS IOANIOpA BO3JAyXa B NOMELIEHHH; 5 —

LUIHTHl aBTOMATH3AlHH; 6 — KaGeJbHBIH KOPHAOpP; 7 — INPOTHBONOMKApHAA
neperopojiKa

Saekrponomeiuenus (TII, PY, PIT u ap.) oTaensioTcss OT CMexHBIX
HoMelLleHH# NpPou3BoACTB - kKateropuii A, b n E rasonenpoHunaemMbMu
PJIYXHMH IIPOTHBOIOXKAPHBIMH MEPeropojikaMu H obecrneyuBaloTCs NMpH-
TOYHOH BEHTHJ/ISILHEH C rapaHTHPOBAHHBIM H30OBITOYHBIM JaBJICHUEM.
Mexny npoeMaMu TpaHC()OpPMATOPHOH MOJACTAHIUH HJIH APYTHX MOMe-
IEHHH C 2JeKTPo06OpyLOBAHHEM HOPMAJIbHOTO HCIOJHEHHS H NpoeMma-
MH B3PBIBOONACHBIX MOMEIIEHHH JA0JI2KeH ObITh y4aCTOK IVIYXOH CTEHBI
NPOTS2KEHHOCThIO He MeHee 10 M.

Kab6enbHble 1 KOMOMHHPOBAHHBIE TaJjieped M 3CTaKaJbl B MecTax
INPUMBIKAHUS K IIPOU3BOACTBEHHBIM IOMEIEHHUSAM JOJIKHBI pas/iessiThCs
IPOTHUBONOKAPHBIMH I€PEropoaKaMH, CHaGKEHHBIMH POTHBONOKAPHBI-
MH JABEpsMH.

K anekTponomenieHusaM yCJIOBHO MOXKHO OTHECTH JHMTH, B KOTOPHIX-
HIMeeTcsl MHOro 3JieKTpoobGopynoBaHus. [lyisi mpenoTBpalieHus moma-
JlaHHsl TOPIOUHX NApOB U ra3oB B NMOMeNleHHs JU(PTOB MAIIHHHOE OTe-
JeHHe W Iaxta Judra B 3JlaHHH C NPOU3BOJACTBaMu Karteropuii A, b, E
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H30JHPYIOTCS OT APYTHX MOMELIeHHH M JIECTHHYHOH KJETKH CTeHaMH
H NepeKpPHITHAMH H3 HEroplouHuX MaTepHaJOB C NpelesaMH OrHecTOHKO-
CTH He MeHee | 4 M obecneyuBalOTCA MOCTOSHHBIM noaAnopoM BO3/yXa,
a BBIXOJ] M3 JH(Ta B NOMEIIEHHsI C B3PBIBOONACHBIMH IPOIECCAMH YCT-
pauBaercsi uepe3 MPOTHBOMOXKAPHBIH TaMOYyp-LIII03 C MOCTOSTHHBIM
TIOJANOPOM BO3JyXa, PH 3TOM OTKpPBIBaeMasi BPYYHYyIO [Bepb JHdTa
He CuHTaercs ABepbl0 TamOyp-lLI1i03a.

Oco6eHHo BbiCOKHE TPeGOBAHHS NPEAbSBISIOTCS K H30JSILHU ITOMe-
LIeHUN AJs1 UMTOB aBroMaTtusauuu u DBM. D10 cBsizaHO C TeM, uTO
Hapsiay ¢ HaJuuydeM MHOTOYHMC/JIEHHBIX MCTOYHMKOB 3ayKHIaHHs (HCKD,
HarpeBa), B 3THX MOMeLIEHHSX HAXOAHTCS. AOPOrocrosuiee 060py0Ba-
HHe. B cayuae mnoxapa yuep6 OT ero mMoBpexXIeHHss CYMMHPYETCst
¢ ymepboM OT OCTaHOBKH TEXHOJIOTHYECKOro Ipolecca, a B HEKOTOPLIY
cayyasix Takasi OCTaHOBKA MOXKeT NMPHBECTH K KPYIHOH aBapHu.

Ilomenienusi AJsi UIMTOB aBTOMATHU3alMU He JOJKHBI HMeTb OoJee
OJIHOW CTEHBI, CMEXKHOI C IOMEN[eHUsIMH NMPOU3BOACTB KaTeropuii A, b
i E. CBA3b C 3TUMH NOMELIEHUSMH [OMYCKAeTCs uepe3 MPOTHBOIOXKAP-
HBIH TamOyp-1io3. B Tam6yp-11/1i03e © caMOM NOMElIeHHH CO3/1aeTcs
NOCTOSIHHBIEL MOJANOP BO3JAYyXOM ¢ Jy6JHpOBaHHEM BeHTarperaTos.
[Tomeniennss 9BM He pomyckaercss pasMellaTb CMeXKHO C MPOH3BOJ-
crBaMu kKateropud A, B u E, u oHH OTAe/NAIOTCS NPOTHBOIOXKAPHBIMH
CTeHaMM OT NPOU3BOJCTB KaTeropuu B.

H3oasiuuss agMUHHCTPATUBHO-OBITOBBIX TOMEIEHUI OT NoXapo-
M B3pbIBOONACHBbIX MoMewieHuid. ONBIT MOKa3blBaeT, YTO MpPH B3pBIBAX
B IIPOM3BO/ICTBEHHBIX 3[aHUAX HAHOCUTCS yuiep6 M NMOMelLIeHHAM, pas-
MeLlaeMblM 3a KamuTaJbHBIMH cTeHaMu. I[losToMy 3auurte Jwofei
OT NOCJEJCTBHH B3pbIBa yjaensieTcss oco6oe BHUMaHue. [Ipumep usous-
LMK BCIIOMOTATe/NbHbIX M aJAMHHHUCTPATHUBHO-OBITOBBIX MOMEIIEHHH IO-
KazaH Ha puc. 8.3.
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Puc. 8.3. Msonsuus BCnoOMOraTeJbHBIX H aJAMHHHCTPATHBHO-GBHITOBBIX MOMeE-
IHIeHHIT:

| — TamMGyp-LILTIO3 C MOANOPOM BO3JAyXa; 2 — MPOTHBOMOXKADHAS JBepb; 3 — Kamu-
TajbHasl CTeHa; 4 — MPOTHBOMOXKAPHAS MEePeropojKa
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B npou3BOACTBEHHBIX 3JaHHSX CMEXKHO C B3DbIBOONACHBIMH MpPOH3-
BOJCTBAMH JONYCKAaeTcs pa3MellaTb TOJbKO HEKOTOpble CIelHasbHO
OrOBOpPEHHble HOPMaMH IMOMeIeHHs ¢ HeGOJbILIOH MJIONafblo, OrpaHH-
YeHHBIM KOJIHYECTBOM pabouMX MECT M, KaK NMpaBuJO, 63 MOCTOSHHOTO
npe6biBaHus JioJeld. BcmomorartenbHble NOMEIIEHHS OTAENAOTCA OT
NPOH3BOACTBEHHBIX Fa30HENPOHHI@eMbIMH TPOTHBONOKAPHBIMH Tepe-
ropoakaMu. CooOllieHHe BCIOMOTaTeNbHBIX IOMELEHHH C IIPOU3BO /-
CTBEHHBIMH paspellaercss OCYLIeCTBJATh Yepe3 HapyKHYI0 BO3AYLIHYIO
30HY HJIH IPOTHBONOXKAPHBIA TaMOYp-1IJII03 € NOCTOSHHBIM OANOPOM
BO3/1yXOM.

AJMHHHCTPATHBHO-OBITOBEIE IOMEIEHHS C NIOCTOSIHHBIM Npe6blBaHu-
eM JIIoJiel BBIHOCSTCSI 3a Tpejesbl 3/laHHil CO B3PBIBOONACHBIMH MpO-
IleCCaMH B CaMOCTOSITeIbHbIE 3/IaHHSI MJIH Pa3MellalTcst B MPHCTPOIi-
KaX, CBSI3aHHBIX CO 3/laHHEM, B KOTOPOM pa3MellleHbl B3pbIBOOMAaCHBIE
NPOIECCHl, Yepe3 IIeCTHMETPOBYIO 30HY- BCTaBKy. BHYTpH 30HBI-BCTaB-
KH pa3MellaloTcsi noxapobe3omacHble Mpouecchl (MPHTOYHBIE BEHTKA-
Mephl, KJ1aJ0Bbleé HErOoplOUYHX MaTepHaJOB B Heroproyed ynakoBKe).
BeraBka oTaesnsieTcsi OT CME@MKHBIX B3PbIBOONACHBIX IMOMEIIEHHH KamH-
TAJbHBIMH CTEHaMH.

Ecnu BcmoMoraTesnbHble TMOMEIIEHHSI He SIBJASIIOTCS CMEXHBIMH
C B3PBIBOONACHBIMH, WX paspelllaeTcsi pasMmellatb B MNPHCTPOHKAX,
BCTpOHKax! W BcTaBKax?, oTAessiss OT NMPOU3BOACTBEHHBIX MOMELIEHHH
NPOTHBONOXKAPHBIMH ME€PEropoKaMH € MPOTHBONOMKAPHBIMH JIBEPSMH.

U3oasiuus CKIaACKUX NMOMELEHHH OT NMPOM3BOACTBeHHbIX. [IpH BO3-
HHKHOBEHHH IOXKapa B CKJIAJCKHX MMOMELIEHHSIX, B KOTOPBIX XPaHSATCH
cropaemMble MaTepHaJbl, BO3MOKHO e€ro ObICTpoe pasBUTHE M PaCHpOCT-
paHeHHe B IPOH3BOJCTBEHHbIE NMOMELIEHHSs, NPHBOAsAILEEe K GOJBLIIOMY
MatepuasabHoMy yuiep6y. [ToatoMy ckaaacKHe MOMeNIeHHs] H30JHPYIOT

OT MPOHM3BOJCTBEHHbIX (pHC. 8.4).
, Ckyaapl TOTOBOH NPOAYKIHMH M HHBIE CKJIaabl, IpeJHa3HaueHHbIe
- VISl XpaHEeHUsI CrOPAeMBIX TPY30B M HECropaeMhbIX I'Py30B B Cropaemoii
YIAaKOBKE, OT/IEJNSIOTCS OT JPYTHX IOMELIeHHH IPOTHBOIOXKAPHBIMH
NeperopojKaMu u MepeKPLITHAMH C NMPEIeJOM OTHECTOHKOCTH He MeHee
- 0,75 4.

YneHeHune 3aHUH M MOMeLIEHUI 1o nJowanu. B orenbHbIX cayya-
X TM0XKapOONACHble MOMEIeHHS] UJeHSTCS Ha CeKIMH CPaBHHUTEJIbHO
HeOOJIBIION MJIOIAAN C TeM, YTOOBl OrpaHHYHTh paclpoCTpaHeHHe TOo-

JKapa H yMeHbLIHTHb yuiep6 OT Hero.

Ha puc. 8.5 mokasaHo ujeHeHHe HA CEKIHH CKJIaJCKHX IMOMel[eHHH
JJIsl CTOPAaeMBIX M HeCropaeMBIX I'Py30B B CropaeMoi ylmakoBKe, pa3me-
IIEHHBIX B NOABaJbHOM 3Taxe. Ilnomanp kaxaoi cekiuu He GoJee
3000 M2, a mWIMpHHA CEKLHH, HCXOJsI M3 YCJIOBHIl ABIMOYyJajieHHs, — He
Gonee 30 M.

! Berpoiika — BbIGJEHHAS! OrpaXkJalomHMH KOHCTPYKIHSMH YacTb MPOH3BO/ACT-
CTBEHHOrO 3/aHHS, NPeJHA3HAUCHHAS JIsi PA3MEIIEHHsT BCIOMOraTe/ bHbIX [OMeIeHHil.

2 BcraBKa — BCTpOHKAa Ha BCIO LIHPHHY TMPOH3BOJACTBEHHOrO 3[aHHA.
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Jlnsi opraHu3anuyu 3BaKyalHHd YCTPaWBaeTcsi KOPUAOP LIMPHHOH He
MeHee 2 M C 9BaKyallHOHHBIMH BBIXOJaMHU B Topuax kopuaopa. Ckaaa-
CKHe MOMEIIeHHsI OTAeNSIOTCS APYr OT APyra u OT KOPHAOpPa MPOTHBO-
N02KAPHBIMH NEPEropoAKaMHi. YUHTHIBasi TPYAHOCTH, CBsi3aHHble C yja-
JIeHHeM JBIMa H3 MOoJBaJia, KaxK/1oe CKJIaJCKoe MOMelleHHe obOecreun-
Baercs AbBIMOY/JAJsIIONIUMU yCTpoiicTBaMu (OKHaMu ¢ pasMmepamu 1,2X
X0,9 M u ¢ obueit nomanpio 0,2% mnomiaau NOMeLIEeHHsI) C MPHSIM-
KaMH WJIH BEHTU/ISILLMOHHBIMH YCTAHOBKAaMH ABIMOY/1a/1€HHSI.

IIpuBenem npyrue npuMepsl YieHEHHs] HA CEKIIHH.

Ckaajackue 3JaHusi AJsi He()TENPOAYKTOB B Tape pasjessiiorcs Ha
CeKIMH /sl XpaHEeHHUs B KaxJ0# U3 Hux He 6osee 200 M3 jerkoBocmJa-

i
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Puc. 8.4. M3onsiuus CK/IaACKHX NOMEIIEHHH OT NPOH3BOACTBEHHBIX:

| — nporuBonoxapnasi ABepb C Npejesom oruecroiikoctu 0,6 u; 2 — mpo-
THBONOXKAapHas Ieperopojika

Puc. 8.5. UseHenne Ha CeKIMH MOJABAaja CO CKJAJCKUMH IOMelle-
HUSIMH:

1 — mnpoTHBONOXKApHAsl MEepPeropoika; 2 — IMPOTHUBONOXKAPHAS ABEDPb; 3 —
9BaKyallHOHHBIE JIECTHHIbI; 4 — OKHA C MPUAMKAaMH
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MeHsomuxess 1 He 6osee 1000 M3 roprounx HedTenpoaykros. Pasneine-
HHE OCYHIECTBJ/AAETCSA C IIOMOILIBIO MMPOTHBOIIO2KAPHBIX MEPETrOPOaOK.

CkJaafibl KayuyKa JeJsiTCs Ha CeKUHH IUIomaapio He Gosee 1500 m2
DJIyXHMH TPOTHBOIOXKAPHBIMH IeperopojKaMu.

Kab6enbHble MOABAJbl, Tajeper H TOHHEIH pa3iessiioTes MPOTHBOMO-
JKAaPHBIMH IIePeropoKaMu uepes Kax/able 150 M, a Ipu MacJ0HAIONHEH-
HbIX Kabensix — uepe3 120 M. HacocHble CKHMIKEHHBIX TOPIOYHX Ta3oB,
JIETKOBOCIVIAM €HSIOLIMXCS M TOPIOYHX JKHAKOCTEH pasjesioTcs Ha Cek-
nuu uyepe3 Kaxasie 90 wm.

YaeHenue Ha NPOTHBOMOMKAPHBIE CEKLUMH MO NPU3HAKY Pasjnyus
NPUMEHSEMBIX CPEACTB NMOXKAPOTYIUEHHS.

Jlnsa TylleHus: pasjMuHBIX BEIeCTB INPUMEHSIIOTCS Pa3JHYHble OrHe-
TylIall{e CpPeACTBA: TAK, FOpPIOYHEe IKHJAKOCTH, IIeJOYHBle MeTaJlIbl
Heslb3sl TYIIHTb BOJOH, B TO BpeMsl Kak JJs TyLIeHUsl JpeBeCcHHBbl, Oy-
Mard ¥ MHOTHX JAPYrHX TBepPJbIX M BOJOKHHCTBIX MaTepHaJoB BOJa
ABJsIeTCSl 3P (PEKTHBHBIM CPEeACTBOM. YUYHTbIBAsi OCOOEHHOCTH TYIIEHHS,
CKJIaJCKHe 3JaHHsl pasjensiioT IJIyXHMH IPOTHBONOXKAPHBIMH CTE€HaMH
Ha CEeKLHU TaK, YTOOBI B Npejesnax OLHOW CeKUHH MOXKHO ObLIO OBl MpH-
MEHSATb OJHMH BHJ OTHETYyIIAIlUX CPeICTB.

8.4. IlpoTuBONOXKapHbIE CEKIHUH
B Oﬁu.leCTBeHHHX H 2KWJbIX 3[JaHUAX

AHanu3 CTaTHCTHYECKHX JAaHHBIX MOKA3bIBAET, 4TO 6OJIbIIOE KOJHUE-
CTBO MOKapOB BO3HHKAET OT HAPYLIEHHUs [PaBHJ 3KCIJIyaTallHH OTOIH-
TeJIbHBIX NPHOOPOB, KOHAHIHOHEPOB, BEHTHJISIHHOHHBIX YCTAHOBOK H OT
HEeCcOOJII0OIeHHsT TPaBHJI MOKAapPHOH 6€30MaCHOCTH NPH NPOBEJEHUH JJIeKT-
POCBApOYHBIX U APYTUX PeMOHTHBIX pabor. C BHeApeHHEM B 6OJbHHIIAX
JeyeOHBIX GapokKaMep BO3pOC/Ja ONACHOCTh BO3HHKHOBEHHSI TOXKapoOB
B HACBIILIEHHOH KHCJIOPOJOM Cpejle, B KOTOPO# pacnpocTpaHeHHe miaame-
HH TIPOMCXOAUT MrHOBeHHO. CylilecTByer peaJsibHas yrpo3a BO3HHKHOBe-
HUS MOXKAapOB B yueOHBIX MacTepckux, kabGuHerax (sabopaTopusx)
CPEJHHX IIKOJ, B KAOHHETaX XMMHU H (DU3UKH BCJIEJACTBHE NPHMEHEHHS
B yueOGHOM IIpoliecce XUMHUECKUX PEAKTHBOB H APYTUX BeulecTB. B kpyn-
HBIX FOCTHHHIIAX 3HAYUTEJbHYIO MOMKAPHYIO OMAaCHOCTb MPEACTaBJISIOT
IeXH NMHTaHHs, HACBIIIEHHble Ta30BBIMH H 3JeKTPHYECKHMU IJTHTAMH,
XOJIOAMIBHBIMH yCTAHOBKAMH, 3JEKTPHUECKHMH MOHKAMH, CYLUIHJIKaMH
U JPYTHM 3HeproeMKHM KyXOHHBIM obopyaoBaHueM. Heb6e3piHTEpecHO
OTMETHTb, UTO KAaTacTpo(HUUEeCKHe MOoKaphl C MaccoBoil rubenbio JI0aei
B roctununax «Kopona ne Apparon» (Mcnanusi) u «[laronkakk» (HOx-
Hast Kopesi) Haua/such HMEHHO C KyXOHHBIX 04aroB W pPecTOpaHOB.

B npakTHKe HOPMHPOBAHHS CJIOKHJIUCH CJIeAyIOIIHEe MPHHIHUIBI Bbl-
JleJIeHHs] TPOTHBOIOXKAPHBIX CEeKIHH B OOLIECTBEHHbIX M JKHJBIX 3/a-
HHUSX.

U3onauusi noxapo- wu B3pbiBoomacHbix mnpoueccoB. Hampumep,
B 3/IaHHSX HAyYHO-HCC/AE0BATENbCKHX HHCTUTYTOB IIPOIECCHl KaTero-
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puit A, B, E u B u3onupyrorcs OT APYyruX NOMEILEHHH H JECTHHUHbIX
KJIETOK C NMOMOIIbIO MPOTHBOIOXKAPHBIX NIePEropojioK, ABepHble POeMbl
B KOTOPBIX 3alLMIAIOTCs POTHBONOXKAPHBIMH TaMOyp-1IIJII03aMHU C IO/
NOpPOM BO3/JyXOM (NpH KaTeropuu B — NmpoTUBONOXKAPHBIMH JIBEPSIMH
6e3 tamMOyp-11/103a).

U3oasiuMsi noMeuweHWi ¢ TENMJOBbBIMM MCTOYHHKAMH, HMCKPEHHEM,

NPUMEHEHUEM OTKPBITONO OrHs. Uszonsinus OCYILIEeCTBJIACTCSH IJIYXHMH *

IIPOTHBONOXKAPHBIMH IeperopojKaMu U NEpPeKpPhITHSIMH H3 Hecropae-
HBIX MaTepuaJioB ¢ npejeaoM ornectoikoct 0,75—1 u.

B obuiecTBeHHBIX 3[JaHUSIX B OT/EJIbHbIE CEKIIHH BbLAENSIOT BCTPOEH-
Hble KOTeJbHbIe, N0/I3eMHble TapaKu (KOTOpble, B CBOIO OYepeb, Ae/AT
Ha cekuuu no 100 aBromoOGuJsei B Kaxaon). MacTtepckue, CBsi3aHHbIE
¢ 06paboTKO# cropaeMblX MaTepHaJsoB B JOMax IpecTapelblX, KHHOTe-
arpax, lIKoJax, Kaybax, TeaTpax M APYTHX 3[JaHHUAX, OPYXKeHHble Ma-
CTepCKHE B CHOPTHBHBIX COOPYXKEHHSX OTAESIOTCS OT APYTHX IoMellle-
HHH NPOTHBONO2KAPHBIMU N€PEropoAKaMH, ABepHbIe MPOEMbl B KOTOPbIX
34lHILAIOTCS MPOTHBONOXKAPHBIMH JIBEPSIMH.

N3zonsiuus asekTponomMenieHnid. DIEKTPOIIUTOBbIE TIOMELIEeHHsT B 00-
LIIeCTBEHHBbIX 3/aHUAX, TpaHC(OpPMATOpHble MOACTAHUHH H aKKyMyJs-
TOPHbIE 3PEJNHIUIHBIX MpPeANPUATHH H30JUPYIOTCS MEPeropojkaMu u3s
HecropaeMblX MaTepHaJoB C NMpeaesJoM OrHeCTOHKOCTH He MeHee 0,75 u.

Bblunc/auTenbHble LEHTPBl OTAENSIOTCS OT APYTHX MOMEUIeHHH Mpo-
THBONOXKAPHBIMH NEpPeropoAKaMu M CHa6GKalTCsl MPOTHBOMNOXKAPHBIMH
TaMOyp-LITI03aMH.

HachilieHHble 371eKTpoOOOpPYAOBaHHEM BEHTHJISILIUOHHBIE KaMephl,
KHHOalNnapaTHble, pUPIPOEKIHOHHbIE TaKKe H30JHPYITCA OT APYrHX
noMeueHu#i, KunoannapaTHas ¢ nomoubio NPOTHBONOKAPHBIX Mepero-
POJLOK pasjeJsieTcsi, B CBOIO o4epe/lb, Ha KHHONPOEKIUHOHHYIO H [lepeMo-
TouHylo. OTBepcTHs /s MPOEKUHH B KHHOANMNApaTHBIX U PHPHPOEKIHU-
OHHO# B3allUIAI0TC aBTOMATHYECKHMH 3aCJOHKaMH.

U3oasuus BCTPOEHHBIX W MPUCTPOEHHBIX MOMEUIEHUH APYroro Has-
HayeHusi. M3onsinus ocyliecTBsieTcsl ¢ MOMOILBIO TVIYXHX HPOTHBOIO-
JKapHBIX [EpPeropojioK; BHIXOABI M3 9TUX [OMEILEHHH YCTPauBaIOTCA
Hapyxy.

B orpesnbHBle NPOTHBONOXKAPHbIE CEKLIUH BBIACJISIOT HEXKHUJbe TIOMe-
uleHusl (MpeAnpUsATHSA TOPTOBJIH, OOLLECTBEHHOTO NMUTAHHS, KOMMYHaJlb-
HOro u OBITOBOrO 0OC/YyXKHBaHUSI HaceJeHHs U Ap.), pasMelLiaeMble
B JKHJBIX M OOLIECTBEHBIX 3JaHHAX, NIOMEIEeHHs Mara3uHoB THna «be-
pe3ka» B FOCTHHHLAX H T. I

Hszoaauusa ckaaackux nomemeHu. CKiajacKue NMOMelleHHs, B KOTO-
PBIX XpaHSITCS CrOpaeMble MaTepHaJIbl, IPeJCTaBJSIOT 60JbIIYIO MOKAaP-
HYI0 omacHOCTb. [103TOMY OHH OTAENSIOTCS OT APYTHUX MOMELLeHUH Mpo-
THBOMOXKAPHBIMH [EPeropoiKaMu ¢ npepejsoM orsecroiikocts ot 0,75
10 1 u. BEIXOAB U3 HUX 000PYAYIOT NPOTHBOMOMAPHBIMH JBEPSIMH.

[IpuMepamMu MOryT CJYXKHTb KJal0OBble W CKJAajbl, pa3MellaeMble
B JOMax IpecTapesblX, KHHOTeaTpax, noj TpuOyHaMu CMOPTHBHHIX COO-
PYKEHHH, CKJIa/ bl OPYKHs U GOENPHUIACOB B CIOPTHBHBIX COOPY2KEHH X,
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| NPHCTPORKH J/Isi XPAHEHHsI KHCJIOPOJAA B JleueGHbIX yupeXKAeHHsAX, Kia-
JOBBIE anTeK, CKJajbl KAy0oB u TeaTpoB (Aekopauni, Gyrapopu, Me-
6esi, peKBH3HTA M Ap.), KHUMOXPAHU/IHIA B OOIIECTBEHHBIX 3/1aHHAX
H Ap.

U3oaauua mycopokamep. MycopokaMepsl, CBI3aHHble CO CKOIMJIEHH-
eM 60JIbILIOr0 KOJIHUeCTBa CropaeMblX MaTepHaJ/OB, MOTYT SBHTbCA OYa-
rOM Mo¥Kapa, I03TOMY OHH HM30JHPYIOTCS OT APYTHX IOMELIeHHH TIJy-
XHMH Orpax[aloIHMH KOHCTPYKUHSIMH C NpPEJeJoM OTHeCTOHKOCTH He
meHee | u u 06ecneyHBalOTCS CaMOCTOSATEJNbHBIM BHIXOAOM HapyxKy.

Ynenenne Ha cekuuu no naowanu. Hanpumep, nojasassl HeceKIHOH-
HBIX JKHJBIX 3JaHHHA JeJsT HA NPOTHBONMOXKapHbe cekuuu no 500 m?
CTEHAMH H3 HeCropaeMblXx MaTepHaJsIoB C IpPeJAesOM -OTHeCTOHKOCTH He
MeHee 1 4, IpoeMbl B KOTOPBIX 3alUILIAIOT NPOTHBONOXKAPHBIMH JABEps-
mu [13]. AHAJIOrHYHBIME CTEHAMH KHHUTOXPAHHJIHUIA [eNdTcs Ha Cek-
UHH Iomaasio He Gosiee 600 M2 u o6beMom He Gosee 1500 Mm°.

B 3ak/iioueHHe pacCMOTPHUM MpHMepbl BHYTpPeHHeH MUIaHHPOBKH 00-
IeCTBEHHBIX 3aHHH.

Ha puc. 8.6 mokasan niaH LOKOJBHOrO 3Taxa JApaMaTHUeCKoro Te-
arpa B r. Hanbuuke. M3oaauuu OoT APyrux IOMeLIeHHH ¢ MOMOULbIO

Puc. 8.6. IlnaH IOKOJLHOrO 3Taka JApaMaTHYECKOro TeaTpa Ha
800 mect B r. Hanbuuke:

1 — ckaaabl M KJajoBble CropaeMbiX MaTepHasoB; 2 — ceitbl CKaTaHHBIX Ae-

Kopauui; 3 — macrepckHe; 4 — pacnpeleauTeNbHOe YCTPOHCTBO; 5 — TpaHc-

¢opmaropras noAacTaruus; 6 — noMmeuiende Aasi AeGeAKH NPOTHBONOKAaPHOro
3aHaBeca; 7 — IIMTOBas CleHbl; 8 — peryastopHas
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IIPOTHBONOXKAPHBIX CTEH C IPeje]OM OTHECTOHKOCTH 1 4 U NMPOTHBOIO-
JKapHBIX JBepel B 3TUX CTeHax B coorBercTBHH ¢ raaBoid CHulla mo
NPOEKTHPOBAHHIO T€ATPOB MNOAJEKAT Ha3BaHHBE TMoMelleHHs. JIBa
CKJIaICKUX TIOMEIIeHHs, He MMeIOIlHe OKOHHBIX IIPOEMOB, cieayer 060-
pyAoBaTh IIaXTaMH [bIMOY/AJeHHS.

Ha puc. 8.7 nokasanbl mJaHBl 3TaxKel yHHBepMara C IMJIOIA/IbI0
TOpProsoro 3aga 1, cocraBastonieit 1690 M2 (tunoBoi mpoekt 272-11-9).
B coorsercrBuu ¢ raapoit CHulla no npoektupoBaHHI0O MarasuHoB, H30-
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Puc. 8.7a. Ilnan ynusepmara c miomazbio Toprosoro 3aia 1690 M® (mepsmiit
3Tax)
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Puc. 8.76. Ilnan ynupepmara ¢ IJOIIaAblo TOprosoro 3ana 1690 M2 (BTopoit
3TaxK)

JALUHH C NOMOIBIO MPOTHBONMOXKAPHBIX TEPErOPOIOK MOAIEKAT: KJa/0-
Bble CrOpaeMBIX H HECrOpaeMbIX MaTepHaJiOB U CropaeMoil ymakoBke 2,
NOMeIeHHsT AJIs1 XpaHeHHs] Tapbl M YIAKOBOUYHBIX ‘MaTepHasoB 3. YKa-
3aHHYI0 H30JISLHI0 HEOOXOAHMO NPEAYCMOTPeTh AJsi AEKOPAaIlHMOHHBIX
MacTepcKHx 4, MallMHHOrO OT/IeJeHHsi 5, BEeHTHJSIHOHHBIX Kamep 6,
: L'-)JIeKTpomnToaou 7 u sapspHoit 8. K HemocraTkaM JgaHHOrO npoeKTa
OTHOCHTCSI pa3MellleHHe CeMH KJaJ0BblX H UeThpex IOMEIleHHil /s
XpPaHeHHsI Tapbl He y HApyXKHbIX CTeH, a TPeX H3 ITHX NMOMeLIeHHH Y
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HapyXXHbIX CT€H, HO 6es IpoeMoOB JJjid BbIIIyCKa JAbiMa B CJjydae [oxka-
pa. HemocraTkom siBJSIETCSl TaKXKe pa3MellleHHe NMOMEIIeHHs C B3phi-
BOOIACHBIM NPOIECCOM — 3apsiiHOR 8—Y riyxoil (6e3 OKOHHBIX Ipoe-
MOB) CTEHBI C BBIXOJIOM B BeCTHOIOJIb, a TaK:kKe COOOILEeHHe 3apsiiHOMH
C BbIJieJIEHHEM BOJOPOJA C 3JEKTPOLUIUTOBOH 7.

Fnasa 9

NMPOTUBOMNO)XAPHBIE MNPEIPAJlbl

9.1. Buabl ¥ Ha3HayeHHe NMPOTHBOMOKAPHBIX Mperpa

[TporuBonozkapHele mperpaabl INpeAHa3HaYeHbl AJS OrpaHHYEHHS
pacnpocTpaHeHuss moxkapa. Ilperpaisl crmoco6CTBYIOT —yMeHBIIEHHIO
pasMepoB MoxKapa H yMeHbIUEHHIO yuiepba OT Hero.

Anann3 1nokapoB MOKa3biBaeT, YTO MPH OTCYTCTBHH HJIH HelpaBUJIb-
HOM YCTpOIHCTBE NPOTHBOMOXKAPHBIX NMperpaj mnoxap GbICTPO paclpoct-
paHsieTcsi, OXBaThiBasi 60JIbIIYIO MJIOMAAb. BesescTBHE 3TOrO MOXKaPHEIE
noJpasjieseHusi He MOTyT OBICTPO JIOKAJH30BaTh MOXKap H MPUCTYIHTh
K ero JHKBUAALHH. BpeMs ke pa3pylIeHUsl CTPOUTENbHBIX KOHCTPYKIHH
B YCJOBHAX TOXKapa oNpejeseH0o HX IpejejaMu orHecTodKocTd. Eciu
MOXKap He yJaercs CBOEBPEMEHHO IOTYUIHTb, BO3MOXKHO OOpyIIeHHe
CTPOHTEJbHBIX KOHCTPYKIIHH, IPH 9TOM yuiepb OT MoxkKapa MakKCHMaJeH.

Pasnnualor obuiye n MeCTHBIE IIPOTHBONOXKApHLIe perpansl. O6mue
nperpajsl npeJHa3HaueHbl JJIs OrpaHHYeHHs OOBEMHOrO paclnpocTpa-
HeHus moxapa. K HUM OTHOCSITCA IPOTHBONOXKApHBIE CTEHBI, Mepero-
POJIKH, TIepeKPbITHS, 30HbI, IKPaHBI, BOJASHbIE 3aBeCHl H MPOTHBOINOXKAp-
Hble pPa3phIBHL.

MecTHble IPOTHBONOXKAPHBIE Nperpaabl IpeAHa3HaueHbl JJs Orpa-
HUYeHHS JHHEeHHOro pacnpocTpaHeHus noxapa. K HHM oTHocsTCs mpe-
rpajbl A OTPAHHUYEHHsI pPACHpPOCTPAaHEHHS TOXkKapa MO MOBEPXHOCTH
H [IyCTOTaM KOHCTPYKLMH (rpeGHH, BBICTYIBI, 10sICA, KPbILIEBbIE 30HH,
nuaparmel, HecropaeMble 3aCBIIKH), Mperpajsl AJsi OTpPaHHYEHHsT pas-
JIUBA KMJAKOCTEH M paclHpoCTpaHeHHs IO HUM moxkapa (06BasOBKH,
6OPTHKH, TapaneTsl, MaHAYCHl, KIOBETH, JPEHa)H), Pa3JHYHbBIE OTHe-
3aj/leprKUBalolHe WHGepbl H 3aCJIOHKH B BO3AYyXOBOAAX H IPOAYKTOIPO-
BOJAAX JJsi TPAHCIOPTHPOBKM TOPIOYHX BEIECTB, IPOTHBONOXKAPHBIE
JIBEpH M NpOuYHe yCTPOHCTBA, FBJSIOUIHECS COCTABHBIMH 3JIeMEHTaMH
OOIIMX NPOTHUBONOXKAPHBIX Nperpaja (CTeH, Meperopoiok) M MoMorawo-
IIHEe BHINOJHATb UM CBOM (DYHKIHH.

B coorBercrBuu co CHuIT 11-2-80 o6uias niomanp NpoeMoB B IIpo-
THBOTIOKApHBIX Nperpajgax MoxKeT AocTurath 25% oT mjomanu mpe-
rpan. OTBepcTBHSI MOTYT OBbITh pAa3MYHBIMH: NpPOEMBl JJs JABepei
H OKOH, /715l IPONyCKa KOHBeHepoB, BO3AyXOBOJOB, Kabese#, Ba/oOB
U T. I. 2 (PeKTHBHAA 3aIUTA ITHX OTBEPCTHH HEPELKO fBJSETCS CI0XK-
HOH HHIKeHepHOH Mpo6J/eMoH.

122




IIpoTHBONOXKapHBIMH NperpajaMyu sIBJASIIOTCS TaK HasblBaeMble Kpbl-
leBbie 30HBI, IDHMEHEMbIe B HACTOSIIEE BpeMsi PeAKO B CBS3H C TeM,
uTO HE COOTBETCTBYIOT KOHCTPYKTHBHBIM CXeMaM H apXHTeKType CoBpe-
MEeHHbIX 3/1aHU#, HEHHAYCTPHAJIbHbl MPH MPOH3BOJCTBE CTPOHTEIBHBIX
paoT 1 HeLOCTAaTOYHO 3((EKTHBHBI B CJydasx, KOrJa Moj MpOTHBOIIO-
JKapHOH 30HOH HAXOJSATCS CropaeMble MaTepHaJbl, TeXHOJOrHYeCKoe
060pyoBaHHe, KOMMYHHKAIIHH.

XOTs1 IPOTHBONOXKAPHbBIE CTEHBl B HACTOsIlIlee BpeMsl SIBJISIIOTCS HaH-
Gosiee pacnpocTpaHeHHBIMH NMPOTHBONOXKAPHBIMH NperpajaMiu, B HEKO-
TOPBIX CAy4YasiX OHHM CO3JAlOT TOMEXH TEeXHOJOrHYecKoMy Ipoueccy.
Tpyanocrn, cBsisaHHBIE € yCTPOHCTBOM NPOTHBONOKAPHBIX CTEH, NMpHBe-
JIH K TOMY, YTO NIPH HOPMHUPOBAHHH IJIOIIA/Iedl MPOTHBONOXKAPHBIX OTCe-
KOB M CeKIHH 3TH IJIOLIAJH NBITAIOTCS JAOBOAHTbL 10 TAKHX DPa3MepoB,
4TO0Bl 3TO 3aBeJIOMO He MeIlaJIo TeXHOJOrHYeCKOMY npoueccy. StuM
MOKHO OO'bSICHUTD CJlyuaH, Korja B aaanuax I u II creneneit oruecroi-
KOCTH - IPOTHBONOXKAPHBIE CTEHBl BOOOIIE He MNpeiyCMaTPUBAIOTCH.
B cBsA3u ¢ 9THM BO3HHMKaeT HeOOXOJHMMOCTb B NpPHMEHEHHH TaKHX IPO-
THBOIIOZKApHBIX Iperpaj, ¢ MOMOIIbI0O KOTOPHIX MOXKHO Obl10 OBl Orpa-
HHYHTH paclpocTpaHeHHe IoXKapa M BMecTe ¢ TeM 00ecneunTb ompeje-
JIieHHY10 cBOOOYy B pa3paboTKe BHyTpEeHHEH MJIaHHPOBKH 31aHusA. Taku-
MH IperpajgaMy MOTYT CTaTh NOJBHIKHbIE 9KpPaHbl B COUCTAHHH C BOJS-
HBIMH 3aBecaMM, KOTOphle pa3pabaThiBaJHCh B HEKOTOPBIX MPOEKTaX,
HO HYXKJAI0TCSl B JAaJbHeHIUell KOHCTPYKTHBHOH pa3paboTkKe u 3KcIe-
pHMEHTAJbHOH IpOBepKe. -

B 31aHusaX MHOrO(YHKIHMOHAJBHOTO Ha3HAUYeHHs TNPHMEHSIOTCS
, TpaHCq:)OledpyeMbIe CTEeHBI.H MepPeropojku, 3TO NPUBEJIO K pa3paboTKe
~ KOHCTPYKIHH TpaHC(HOPMHUDPYIOLIHXCS NMPOTHBONOKAPHKIX CTEH H nepe-
rOpOJOK.

B cBf3H Cc WIHMPOKHM TpHMeHeHHeM OOJerdyeHHBIX KOHCTPYKIHH
CO CropaeMbIM yTeNJIHTeJeM BO3POCJH POJb H IPHMEHeHHe TaKHX MecT-
HBIX TIperpaj, Kak NpoOTHBONOXKAapHbIe N05Ica, 3al0JHEHHE YIaCTKOB KOH-
CTpyKLHH HecropaeMbiM MatepuajoM. llIumpokoe npumeneHue KieeHBIX
JePEeBSIHHBIX KOHCTPYKUHH H OOGJHIOBKH CTPOMTE/bHBIX KOHCTPYKLHH
JPeBECHOBOJIOKHHCTBIMHU ¥ JIPeBECHOCTPYXKEUHBIMH MJIMTAMH COIPOBOXK-
JlaeTcsi MacCoBBIM NMpHMeHeHHeM B HHX Auadparm u Hecropaemblx 3a-
- [OJIHEHHH IIyCTOT M OTCHINOK.

B cBs3u ¢ npuMeHeHHeM B COBpPeMEHHBIX 6JIOKMPOBAHHBIX 3JaHHAX
H NPEeANpHATHAX XUMHUecKOH mpoMmbliyienHoctd [ u II cremeneit orne-
CTOMKOCTH BCTaBOK JJIf Pa3MeIleHHs] Pa3JHYHBIX MOJACOOHO-BCIOMOra-
TeJbHBIX OIepanuil, HabJaI0faeTCs TeHJeHIHUsI K MCIONb30BAHHIO 3THX
BCTABOK B KauecTBe 3((eKTHBHHIX TPOTHBOINOMKAPHBIX Iperpan (cMm.
- puc. 8.3), 3aMeHSIOIUX NPOTHBONOXKAPHBIE CTeHbl. BcTaBKu 06BIYHO ITe-
pepesaioT Bce 3JaHHe H OTAENSIOTCS OT APYTHX €ro yacTed CTeHaMH.
[t nenosib30BaHUs BCTABKH B KayecTBe NPOTHBONOXKAPHOH Nperpajsl
JOCTaTOYHO obecrneyutb IMpejiesibl OTHECTOHKOCTH ee CTeH He MeHee
1,b u, pa3MecTHTb BHYTPH BCTABKH HeENOXKapOOMACHBIE IPOIEeCCH
(a Takke WAaXTh JUPTOB, BEHTHISIHOHHBIE KaMephl, CKJIalbl HEroOpIo-
YHX MaTepHasOB B Heropioueil ymakoBKe), sJeKTpHUYECKHE paclpeenu-
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TeJlbHble YCTPOHCTBA, NPEAyCMOTPETh MOKPHITHE H KPOBJIIO BCTAaBKU H3
HecropaeMblX MaTepHaJ/ioB H BBIXO/(bl Ha KPOBJIIO.

Ilpu npoekTHPOBaHUK NPOU3BOJACTBEHHBIX 3aHHI U MOABAJOB 00JIb-
LIOH njaoniaan B KauecTBe NMPOTHBOIIOKAPHBIX IIperpaja HepeAaKO UCIOJb-
3YIOT 3BaKyallHOHHBIE KOPHIOPHL (CM. puc. 15.4), npugaB HeO6XOAUMYIO
OUHECTOMKOCTh CTeHaM H JABepsSM KOpHIOpa.

9.2. TIpoTHBONOXKApPHbIE CTEHbI

[IpoTuBomOXKapHble CTEHHl SIBJASAIOTCS HaubGOJee pacnpoCTpaHEHHBIM
BHJOM IIPOTHUBOIOXKAPHBIX nperpaj. Mx MoxXHO nojapasiesuTb Ha HeHe-
cyuiue (HaBecHble), CaMOHeCyllHe H Hecyuiue.

Henecymue creHbl BHINOJHSAIOT B OCHOBHOM Orpazjaioliue (yHK-
nuu. CBOIO Maccy OHH IOJIHOCTBIO IepeJaloT Ha KOJIOHHBI KapKaca uyepes
006BsiI30uHBle OaJKH B CTEHAX M3 MEJKHX H3[eJHi U uepe3 OMNOpHBIE
CTaJibHble CTOJIMKH B IIaHEJbHbIX CTeHaX.

CamoHecyIye cTeHbl HecyT cOOCTBEHHYIO MAacCy B Npejesax MoJHOH
BBLICOTH 3/laHHS U NepefaloT ee Ha yHAaMeHTHble 6anku. [laHenbHbBIE
caMOHecyIlMe CTeHbl NMPUMEeHSIOT NpH 60JbIIOH Macce H 6OJbLIOH TOJ-
IIMHE NaHesel, HMEIOIHX CIIOIHOe ceyeHne. CBsA3b 3alOJHEHHS ¢ Kap-
KaCoM OCYLIeCTBJIsIeTCs 'HOKHMH WJIH CKOJb3SILIUMH aHKepaMH, He Impe-
NATCTBYIOIIMMH OCajiKe CTEeH.

Hecymue crensl npuMeHSIOT B 6eCOHapHBIX H HEKOTOPHIX APYTUX
3[IaHHSAX U BHIMOJNHAIOT U3 KHPIUYA, €CTECTBEHHBIX HJIH HCKYCCTBEHHBIX
KaMHe#d M OJIOKOB, a TakxkKe IaHeJeil.

B coBpeMeHHBIX NPOU3BOJACTBEHHBIX H IPaXKAaHCKHUX 3JaHUSX yalile
BCEro NMPHUMEHSIIOT HeCyllHe H CaMOHeCyIlHe NPOTHBONOMXKAaPHBIE CTEHBHI.
HesaBucuMO OT KOHCTPYKIHH IPOTHBONOMKAPHBIX CTEH K HHM
NPeAbABISAETCs P clenu(UIecKuX TpeOOBaHHH: CTEHbl NOJKHBI H3TO-
TaBJHBATbCS H3 HECropaeMblX MarepHaJoB, 006/ajaTb HOCTATOYHOMH
OTHECTOHKOCTBIO H yCTOHYHBOCTHIO, IPABHJIBHO Tlepepe3aTh Cropaemble
H TPYAHOCrOpaeMmble KOHCTPYKUHH H 00sialaTh HOCTATOYHOH JbIMO-
H T'a30HENpPOHHIaeMOCTbIO.

OrsecroiikocTs nporuBonoxapubix cred. Cormacno CHull 11-2-80,
IIPOTHBONOKAPHAS CTEHA JOJKHA BBIIOJNHITHCS H3 HECTOpAaeMbIX MarTe-
pPHAJIOB H UMETh Ipejiesl OTHECTOUKOCTH He MeHee 2,5 u.

Hecymiue creHsl u3 KHpIH4a U KaMeHHBIX OJIOKOB, KakK [paBHJIO,
HMEIOT JOCTATOUYHBIA Ipefes OTHeCTOHMKOCTH. DoJsiee ysI3BUMBI Kapkac-
HBle IPOTHBOMNOXKAPHBIE CTEHBl, COCTOSIHE U3 OOJBUIOr0 KOJHYeCTBA
3JIeMEHTOB.

JLJist TOro 4To6B! YCTAHOBUTD IPE/e] OTHECTOHKOCTH CTEHBI B I[eJIOM,
HY>KHO ONpENeJHTb IpeJe] OrHeCTOHKOCTH KaxJIOTo ee 3JeMeHTa
U KaXKJO0ro y3Jja COuJieHeHHs] i OKOHUaTeJbHOe 3HaueHHe Npejesa OrHe-
CTOMKOCTH NPUHATH N0 HaMMeHbIIeMY 3Ha4eHHIO.

Crnoco6bl onpejesieHusi Mpeies OB OTHECTOMKOCTH KOJIOHH, pHUreJel,
naHesjedl M3BECTHBI, OHH H3ydyaJUCh B NepBOM pasjene. Bmecre ¢ Tem
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NpHU OILEHKE OTHECTOMKOCTH NPOTHBONOXKAPHBIX CTEH HEOOXOAHMO yuH-
. TBIBATh CJeAYyIolee.

[Ipu npHMeHeHHH MeTaJJHYeCKHX KOJOHH (OCHOBHBIX MJIH (haxBep-
KOBBIX) /JIsl TIOBBILLIEHHS Tpefesa OTHeCTOHKOCTH 0 2,5 4 OHH MOABep-
rajorcss orHedamute. CrnocoObl OrHe3alUThl PacCMOTPEHBl B IV 3.
[Ipu samure cjaoem GeToHa TOJIIHMHA OOJHIIOBKH JOJIKHA OBITH OKOJIO
6 cm. Ha puc. 9.1 NyHKTHPOM NOKa3aH KOHTYP 0Oe€TOHHPOBAaHHS MeTaJl-
JUYEeCKO# (haXBepKOBOH KOJIOHHBI 3 BMeCTe ¢ MeTaJJIHUeCKHMH y3JaMHu
. COUJIEHeHHs] 2 KOJIOHHBI W .maHejed 1.

e 2

Puc. 9.1. Vsen cousnenenuss maueseii c
METaJIHYEeCKOH KOJOHHO!

OrHecToHKOCTb pUTeJisi 3aBHCUT OT CXeMBI ero o6orpeBa IpH MOXKa-
pe (puc. 9.2). B mpoTHBONOXKAPHBIX CTEHAX C HABECHBIMH IaHEISMH
3, YKpeIIeHHBIMH Ha KOJIOHHAX 2, phresib 1 B yc/JoBHsX moKapa oborpe-
BAeTCsl C TPEX CTOPOH (cM. puc. 9.2a), mpu 3TOM IpeJe] OTHECTOUKOCTH
puressi HeJOCTaTOueH H He IpeBHIIaer 1,5 u.

YBeTHUHTh Npejes OTHECTOHKOCTH pPHIesNst MOMKHO HECKOJbKUMH
- coco0aMHu: yBeTHUYEHHEM TOJIIIMHBL 3aLIUTHOTO CJ0si 6eToHa, HaHece-
HHEM Ha HHIKHIOIO TPaHb PHTeJsl TEMJIOH3OJSIHE U H3MEHEHHEM CXEeMBI
oborpeBa puress. [IepBolit coco6 HEIKOHOMHYEH, TaK Kak Tpe6yeMax
TOJIIIHHA 3aU[UTHOrO CJ10si 6€TOHA COCTaBJSIET 65 MM.

3a py6exoM NpHMeHSIeTCS 3allluTa HHMKHEH I'PaHH PUTesst JerKHMH
TEMJIOU30JISIIMOHHBIME MaTepHalaMH, HAHOCHMBIMH 110 ceTKe. B kaue-
CTBE TaKHX OTHEe3aU[UTHBIX MAaTepHaJOB IPUMEHSIOT HaMbIIEHHbBIH
ac6ecT, BEPMHKYJUTOTHIICOBYIO LITYKATYPKY, TOTOBbIE TIJTHTH U3 MepJIH-
" Ta uau caaboapMHpPOBaHHOrO BepMuKysauta. C/oii Takoil TemIOoH30Js-
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uuu tosnuiuHoi 20 MM obecneyuBaeT mpefes OTHECTOWKOCTH, paBHbI
25 1.

3HauuTeNbHOE yBeJHYEHHE Hpejesa OTHECTOHKOCTH PHreJist IPOHUC-
XOJIHT IIpH 006OrpeBe ero TOJbKO C OAHOH CTOPOHBI, YTO JOCTHIaeTCs 3a-
NoJIHEeHHeM KapKaca K/aJAKOH U3 KHpIHYaA HJH APYrUX INTYYHBIX MaTe-
puanoB (puc. 9.26). B aToMm ciyuae HHXKHSISI TpaHb puress 1 3akphiTa
KHPNHYHOH KiaaKo# 4.

ITpoBepuThb, HMeeT JIH PUresb NPH OAHOCTOPOHHEM oborpese Tpebye-
MBIH TIpefiesl OTHECTOMKOCTH 2,5 u, MOXKHO CJefylomuM ob6pasoM (cM.
puc. 9.28).
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Puc. 9.2. Cxema oGorpeBa pures:

a — C Tpex CTOPoH; 6 — C OJIHO/H CTOPOHbI; B — CXeMa K pacyeTy OrHeCTOHKOCTH
purensi, o60rpeBaeMoro ¢ OAHOH CTOPOHBI; | — pHreab; 2 — KOJOHHA; 3 — mNaHeJb :
CTeHbl; 4 — 3anoJIHeHHe KapKaca KHPIHYHOH KJaAKoH

]

>
(e iy 1Y

BHauasie MeTofaMH, H3JI0XKEHHBIMH B IIEPBOM pasjene, ONpees-
I0TCA TeMIlepaTyphl Ha Pa3jHYHOM pAacCTOSTHUH OT oborpeBaeMod Io-
BEPXHOCTH PHUresis Mo ucredeHuu 2,5 u moxapa. OnpenensioTcs Temie- |
paTypbl apMaTypHBIX CTepikKHeH, cpeaHeapupMeTHueckKoe 3HaUYEHHE
3THX Temnepatyp t, # KoapPHUIHEHT H3MEHEHHUS] NPOYHOCTH apMaTyph
m,=f(t,). Kpome Toro, omnpenesnsiercs TOJIHHA Pa3pyLIEHHOTO CJIOS
GetoHa §,. PaspylieHHBIM CuHTaercss cJoii 6eTOHa ¢ TeMIepaTypoii,
paBHO# M GOJbIIEH KPHTHUECKOH (m/s 6eTOHA HA IPAHUTHOM 3aloJ-
uurese 500°C, aisi GeroHa Ha M3BeCTHIKOBOM 3amosHutene 600°C).
Haxonurcst pabouasi miMpuHa cxKaToil 30HB 6eTOHAa 3a BBIUETOM pas3py-
HmIeHHoro caos: by=b—3§,.

3areM N0 H3BECTHBIM H3 TEOPHH Kele300eTOHHBIX KOHCTDYKIHH
(opMysaM BBIUHC/SIETCS BeJHYHHA Pa3pyLIAIOLEr0 MOMEHTa:

M, =b.xR % (h,—0,5x), (9.1)
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rae

H
T _M. ? (9.2)
bRep
3aecb M, — paspyuatomuii uarubaouui Mmoment, H-M; x — BricoTa
cKarToit 30HB 6eToHa, M; Ry, — HOpMaTHBHOE NPH3MEHHOE CO-
nporuBnenune Gerona, Ila; h, — paGouass BeICOTA ceuyeHHS, M;
F, — nuomajp ceuenus paboueii apmatyps, M2; Ra — HOpMa-

THBHOE COIPOTHBJIEHHE PACTsiHYTOH apmartypsl, Ila. ;

Bennyuna paspymialoiero MoOMeHTa CpaBHHBAETCsl C BeJHUHHOH
HODMaTHBHOIO H3rubaioiiero MoMeHTta. Eciau paspylralomuii MOMeHT
60JibllIe HOPMATHBHOTO — YCJIOBHE 0e30MacHOCTH BBINOJHEHO.

Mpumep. Omnpepfenuth BO3MOXKHOCTb pPa3pyIUEHHsI pHreJsi KapKacHOH MPOTHBOMNO-
JKapHOH CTEHB! C LITYYHBIM 3amosiHeHHeM (cM. puc. 9.3) uyepe3 2,5 4 OrHEBOro BO3Jeii-
CTBHSl [0 «CTaHJAapPTHOMY» pexHuMy. Puresp usroropieH u3 GeroHa M200 Ha rpaHuT-

HOM 1ie6He (Rn"p=18 MIla) u umeer apmaTypy kaacca A-II (RE =300 MIla).

CymMapHas IJIOLafb CeueHHsi apMaTypHBIX crepxuedt 10,2 cM2 MoMeHT oT HOpMa-
THBHOM Harpyskn ME=60000 H.m. Pemennem renioTexHuyeckoii 3aflaud MOJy4eHO
pacnpe/ieieHHe TeMIepaTyphbl B CeYEHHH PHIeJisi, IOKa3aHHoe Ha pHC. 9.4.

b
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hil
9z
42
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h20
450

Puc. 9.3. Pacyetnas cxema pures

Pemenue. Ilo rpaduky H3MeHeHHS] TeMIepaTyphl IO CEYEHHIO DHre/si HAXOAUM
TOJIUIHHY PA3PYILIHHOro cJ0si GeToHa § mpH KPHTHYECKOi TeMmeparype t,=500°C

H TeMIepaTypbl apMaTypHBIX CTEpXKHeil, MecTa HaXOX/EHHS KOTOPHIX IMOKa3aHel Ha
pHuc. 9.4 NyHKTHPHBIMH JIHHHSIMH:

6p=4,2 cM, caenoBatesnbHo, b, =20—4,2=15,8 cm;
t,=600°C;  t,—325°C; t;=150°C;  t,=70°C.
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CpenHsisi TeMmepaTypa apMaTyphl

t, =L (6004-325+150+70) = 286°C.
4

Kosdunuent u3MeHeHHsI MPOYHOCTH apMaTypHOil cranu kaacca A-II npu 286°C
m,=0,77. :

t,c
TANE
600
500
Lo
Joo
200

100

N t} %l‘

N
T~

U2 4 661071 1618 0,cm

o5 s
/

Puc. 9.4. Vsvenenne TemnepaTyphl IO
CEYEHHIO pHresst uepes 2,5 u moxapa

Bricora cxkaToit 30HB GeToHa

F,R} -10—4-300- 106
x—_ FaRa M = 102-10-4.300-10°-077 __( g0g 4

bR 0,158-18-10°

Pazpymaomuii MOMeHT
Mp=bthn';, (h,—0,5x) =0,158-0,0828-18-106(0,42—0,5.0,0828) =
=89152 H-m>M==60000 H-m.

CrieloBaTeNbHO, AAHHBIN PHresb yAOBJIETBOPSET TPeGOBAHHAM 6e30MACHOCTH H MO-
JKeT GBbITh HCNOJB30BAH B KapKacHOH IPOTHBONOXKAPHOH CTeHEe C IUTYYHBIM 3amoJHe-
HHEM.

Oco6oe BHUMaHHe caefyeT ob6paliath Ha y3Jbl COUJEHEHHUs 3JIeMeH-
TOB IPOTHBONOXKAPHBIX CTeH. BapuaHTHl KpPENJIeHUsI CTEHOBBIX MaHeJs el
K KOJIOHHaM ToOKasaHbl Ha puc. 9.5. Ha puc. 9.5a mokazaHO KpermeHne
U3 YTOJIKOB, PACIOJIOXKEHHBIX' B PA3HBIX IJIOCKOCTSX: OJHH H3 YTOJKOB
IpUBAapeH K KOJIOHHe, Apyro# K maHesau. [Ipu 3amosHeHHH IIBOB yIpy-
THMH MaTepuajaMH YroJioK, IPUBaPHBAEMBIfl K MaHeNH, 3aMeHSIOT CKO-
6o#, ¢ukcupymomei Tonuuny msa (puc. 9.56). Ha puc. 9.5B nokasano
KpemieHHe cKphiToro tuna. OHO COCTOHT M3 JABYX IJIACTHH C BBIpe3aMu
B BHJIe CKOOBI 1 KpIOKOB. CKOOY KpenmsT K KOJIOHHe, a KPIOK — K IMaHe-
au. Mexay coboii maHeTH COeIMHSIIOT AapMAaTyYPHBIMH CTEpPIKHSIMH.
HenmoctaTkoM 3THX y3JI0B COUJIEHEHHST SIBJISIETCSI OTCYTCTBHE 3alIUTH
OT JeiCTBHS BBICOKO TemmepaTypbl. MeTaHuecKue 3JeMEeHTH y3J0B
COUJIEHEHHUsT TPUXOIUTCsS OOETOHHPOBATH HA TOJIIHHY He MeHee 6 cw,
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YTO HEIKOHOMHYHO, YXy/ALIAaeT BHEUIHUH BHJ, OITOMY CIEIHAJHCTHI
paspabaTbiBalOT Apyrue peLieHusl.

[IpuBenem BapuaHT y3sa COUJIEHEHHsI TaHesNed MPOTHBOMOXKAPHOM
CTeHBI C KOJIOHHO#, pa3paboranHoid I'TIM Ne 6 (puc. 9.6). Ilanenn I
KpensiTcsi K 2Kesne300€TOHHBIM KOJIOHHAM 2 ¢ MOMOLIbIO 3aKphITOrO
crbika. CTBIK COCTOMT M3 3aKJaJHOTO 3JeMeHTa 3 NaHesH, 3aKJaJIHOro
3J1eMeHTa 4 KOJIOHHBI M IPUBAPEHHBIX K HHM COEJHHHTEJbHBIX 3JIeMeH-
toB MII-2 u MII-1. Dnement MII-2 BXOAUT B OTBEPCTHE COEJHHUTEb-
Horo asieMenTa MII-1. JIng 3amuThl y3/1a COUJIEHEHUsI CTHIK MEXKIy mna-
HEJISIMH U KOJIOHHOH 3aIOJIHSETCSI CTEKJIOBOJIOKHOM H LIeMEHTHBIM pacT-
BopoM. OmnbITHl MOKAa3aJd, YTO 3TOT CTHIK OOecreuHBaeTr Ipejes OrHe-
CTOMKOCTH NPOTHBOMOXKAPHOH cTeHbl GoJsee 2,5 u. TpynoemkocTs BO3-
BeJleHHd COOPHBIX MPOTHBOIMOXKAPHBIX CTEH M3 KpyNMHOpa3MEepHbIX ma-
HeJsieit B 1,5 pasa MeHblle, ueM KHPIHYHBIX, Macca KOHCTPYKIHH YMeHb-
maercsi B 2,3 pasa.

1-
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=
P

Puc. 9.5. ¥Y3,1bI couJieHEHUsI CTEHOBBIX MaHes el ¢ KOJOHHAMH:

a — C MNOMOIUBIO ABYX YTOJKOB; 6 — ¢ NOMOIbIO YIOJKOB H CcK0G; B — € MOMOULLIO
ClelHaJbHBIX COEJAHHHUTEJbHBIX 3JIEMEHTOB

5 3. 1851 : 129



I~
Mn-2 S[™
12| |20
80
&~
M1 o~ s
4o | 4o 4o
170

Puc. 9.6. VY3ea cousleHeHHs nNaHeNH ¢ KoJioHHOH. Paspa6otano
I'TIA Ne 6

B apyroM BapuaHTe COuJIEHEHHS NaHeJell MPOTHBONOXKAPHOH CTEHBI
C KOJIOHHaMH, pa3pabGoraHHoM [ocxumnpoekroMm (puc. 9.7), maneun 4
HaBelIHBAaeTCsl Ha KOJIOHHY 1, HeCcyulu#i aJeMeHT 3 MaHeJd ONupaercs
Ha ONOpHBIE KOHCOJHM 2 KOJOHHBI. Hecylne sseMeHTH NaHeseidl pasMme-

7
80,120

Puc. 9.7. ¥Y3en couneHeHusi mnaHeau C KoJonHOH. Paspa6otano
TocxuMnpoexTom
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II€Hbl B HHLIAX y BEPXHEro Kpas naHesieit B6/13H 60KOBBIX BepTHKaAJIb-
HBIX KpoMOK. Cnoco6 HaBeCcKH maHeseil Ha KOJOHHBI obecreynBaer He-
~ 06XOAMMYIO TOJBHXKHOCTb NaHesell B TOPH30HTAJIbHOM H BEPTHKAJIBHOM
HanpaBJ/IEHHSIX. Ilocse moHTa)xa KapMaHhl, oﬁpasyemue HHUHLIIaMH [aHe-
- Jleli COBMECTHO C TPaHbIO KOJOHHBI, 3anoJHsAeTCs 6ETOHOM 5 Ha MeJKOM
rpaBuH, CTbBIK CTAHOBHUTCsS CKPBITBIM M 3allHUIEHHBIM OT BO31E€UCTBHS
BBICOKHX TeMIleparyp. \

YcroiiuuBocTh NPOTHBONOMAPHBIX cTeH. [IpoTHBOmOXKapHasi creHa

JI0JI2KHA COXPAHSTh YCTOHYHBOCTb NpPH OOpYLIEeHUH NepeKphITHil, MOKPHI-
. THH, CTeH U APYTHX CTPOUTENbHBIX KOHCTPYKIIHHL.
YcroitunBocTh 06ecrnieunBaeTCst mpexjae BCero OMUpaHHeM NpPOTHBO-
. M0XKAPHOH CTeHBl Ha (pyHAaMeHTHble 6ajKu | MM JeHTOYHBIH yHaa-
MEHT 2, KaK N0Ka3aHOo Ha pHC. 9.8, NpH 3TOM KOJIOHHA HMeEeT CaMOCTOs-
TeJbHBIH QyHZaMeHT. B 3/aHHsIX ¢ MeTa JIHUECKHM HJH 3Keae306eToH-
HBIM KapKacoM NPOTHBONOXKAapHBIE CTEeHbl JOMyCKaeTcsl yCTaHaBJIH-
BaTb HENOCPEJCTBEHHO HA KOHCTPYKIHMH KapKacoB, HO IIPH 3TOM Iipe-
JleJ1 OTHeCTOMKOCTH KapKaca B COYETAHHHU C €ro 3aloJIHeHHeM H y3/aMH
KpenJeHHH A0JkeH ObITb He MeHee 2,5 u.

- : i’»
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Puc. 9.8. Onupanne npoTHBONOXKAPHOI CTEHHI:
a — Ha GyHaaMmenTHYIO Ganky; 6 — Ha JeHTOuHbI dyHmament

[IpoTHBONOKapHBIE CTEHH BO3BOASATCA HA BCIO BHICOTY 3/dHHUA HJIH
COOpYIKEHHsI U Pa3fessioT KOHCTPYKIHH (TepeKphiTHs, MOKPBITHS, (O-
HAPH W Jp.) HE3aBHCUMO OT BO3rOPaeMOCTH 3THX KOHCTPYKIIHH.

Bosbioe 3Hauenue ajsi obecrneyeHHss yCTOHUMBOCTH HMeeT mpa-
BUJIbHOE ONHpaHHE MePeKPHITHH M MOKPHITHH Ha NPOTHBOMOXKApHBIE
crerbl. O6pylIeHHe MepeKpBITHS HAH MOKPBHITHS He JO0JIXKHO NMPHBOJUTH
K paspyleHuio creHbl. OnupaHue NMepeKpHITHA HJM IOKPBITHA Ha IIPO-
THBOMOKAPHYIO CTEHY C 3alleMJeHHeM Hejaomyctumo (puc. 9.9a), onu-
paHue oCyliecTBJsieTcs: uepes KoHcoau pureneii (puc. 9.96, B).
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Ecin NpUMeHHTh PHresid C MOJKAMH HEBO3MOXKHO, INPHMEHSIOTCH
IJINTH TIePeKPHITHE C BBICTyIaMH — HaJKOJOHHbIe MIHTH (puc. 9.9r).
B sToM ciyuae maHesb MEpEeKPBHITHSI OMUPAETCS] HA PHUreJb TOJbKO BHI-
crynamu. O6pylleHHe TaKOi NMaHeJH NPH MoXKape CONPOBOXK/JIAETcs
OTJIaMbIBAHHEM BBICTYNOB NPH COXPAHEHHH I@JOCTHOCTH INPOTHBOINO-
JKapHOH CTEeHHI.

Puc. 9.9. Onupanne nepeKpHTHS Ha MPOTHBOMOXAPHYIO CTEHY:
a — C 3aleMJieHHEeM; 6, B — HA KOHCOJIH; I' — HaJAKOJOHHas MJHTa

Ilpu ycrpoiicTBe KHPNHYHBIX KAaMHTAJbHBIX IPOTHBONOXKAPHBIX CTeH
(puc. 9.10) Takxke He mOmycKaeTcs 3ajesKa GajlOK IepeKpHITHS B CTe-
Hy. Onupanne 6aJOK PEKOMEHAYETCsI OCYLIECTBJSTH C NMOMOIIBIO Me-
TaJIJINYeCKHX XOMYTOB I, KOHcoJIe#l 2 Wiy MHJASCTP 3, B KaUeCTBe KOTO-
PBIX MOTYT CJYKHTb JepeBsHHble OPYCbsl HJIH CTaJbHBEIE IPOGHIIH.
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Puc. 9.10. Onupanue GaJIOK Ha KamHTaJbHYIO KHPIMHUHYIO CTEHY:
a — C 3ajgeakoi; 6 — Ha XOMYTHI; B — HA KOHCOJH; T — Ha IHJSCTPHI

B cayuae ycTpolicTBa KHPHHYHBIX KAaNHTAJbHBIX CTEH B COBPEMEH-
HOM KapKacHOM 3/laHHH HX PasMellaloT B TeMiepaTypHoM (nxedopma-
LHOHHOM) LIBe, KaK IOKa3aHo Ha puc. 9.11. B stom cayyae onupanue
NOKPLITHSI ] cjieBa W cIpaBa OT NPOTHBONOKAPHOH CTEHBI OCYIIECTBIIS-
€TCsl Ha KOJIOHHBI 2 W pUreJiu 3, He CBsI3aHHbIE C cCaMOil CTeHOo#. AHKe-
PHl 4 BHIONHAIOT (GYHKIMIO ofeclneyeHus: KeCTKOCTH U NP 00pyLIeHHH
NOKPHITHS JIOMAIOTCsl Ge3 IMOBPEeXIEeHHSI CTEHHI.
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Puc. 9.11. Pasmemienne npoTHBONOXKAPHOI
CTeHbl B Je()OpMAIHOHHOM LB

YCTOHYHBOCTD NMPOTHBOMOXKAPHOH CTEHBI NPH MOXKape MokKeT ObTh
HapyllleHa NPH OAHOCTOPOHHEeM OOpyIIeHHH NMPHMBIKAIOIIHX K Hel me-
PEKPBITHH H NMOKPBITHi. B 3TOM ciyyae MOXKeT MPOH3OHTH HEBBITOJHOE
- mepepacnpejieJieHHe Harpy3oK H YCHJIH.

[Ipenen orHecTOWKOCTH KapKacHOH NMPOTHBOMOXKAPHO# CTeHBI (pHC.
9.12) MOXKeT yMeHbLIHTbCs BCJEACTBHE TOrO, YTO KOJIOHHA Kapkaca 2
NPH OJHOCTOPOHHEM OOGPYLIEHUH MOKPHITHSI /| BMECTO LEHTPaJbHO-CXKa-
TOi CTAHOBHTCS BHELIEHTPEHHO-CKATOH ¢ 9KCILEHTPHIUTETOM €,. DTO MO-
KeT BHI3BAaTh OOpYylleHHe KOJIOHHbI BMECTe C ee 3aloJHeHHeM 3.

N ey P';'
A i~
Q. ﬂ p:cF.l /A\
> =1 Rnng' F,j’ >
@ ! = / -
b < o=
6afq 02
s =5
Fa
-0

Puc. 9.12. Pacnpeaenenne Harpy3ok H yCHJHH B KOJIOHHE NPH OJHOCTOPOH-
HeM OOpYIIEeHHH NOKPLITHA:
a — cxemMa Harpy)XeHusi KOJOHHbl; 6 — YCHJHS B CEYeHHH KOJIOHHBI

133




Onpene.neﬂue npeaeJaa OrHECTOMKOCTU TAKOH KOJIOHHBI MpOU3BOJHT-
cs caeaywomum obpasom.

CocraBasiercss cuicreMa ABYX ypaBHeHuit. [Ipu aTom cuuraercs, 4to
YCHJIHSI B CKaTOH 30He JOCTHraloT HOPMATHBHBIX 3HAaueHHH, a B pacTs-
HYTOH apMaType MOryT ObITh Pa3JMYHBIMH B 3aBHCHMOCTH OT BeJIHYHHBI
SKCHEHTPHUIHUTETA H HArpy3KH:

N+0,F.—Ric Fi—Rap bx =0; (9.3)

X

N (¢’—=b")4Rs F ab’+Rap bx —0,F.h, =0, (9.4)

’

rie N — cxkumawoouias Harpyska, H; o, — HanpsikeHue B apmarype,
la; R4 — HOPMATHBHOE COMPOTHBJEHHE CXKATOH apmartyph, Ia;
F’, — miouiazb ceueHuss CxKartoi apmartypel, mM?; b — wmupuna
CKaTOH 30HBI 6eTOHa, M.

Pemiasi COBMECTHO JaHHYIO CHCTEMY YpaBHEHHH, ONpeAesioT Hanps-
JKeHHe B PAaCTSHYTOH apMaType 0,, KPUTHUECKOe 3HaueHHe KOo3(dHIH-
€HTa CHHJKEHHs NPOYHOCTH m,,=0,/R2 U MO H3BECTHOH METOIHKE,
H3JI0JKEHHOH B MepBOM' pasjese, HAXOAAT KPUTHUYECKYIO TeMIeparypy
st apmarypHoit cranu: t,=f(m;,).

3aTem peuiaercs TeMJIOTeXHHYECKasi 3a7aya, B X0Je KOTOPO# MO Me-
TOJAWKaM, ONHMCAHHbBIM B MEPBOM pa3jesie, ONpeneasieTcsi npeaesa OrHe-
CTOMKOCTH KOJIOHHBI KaK BpeMsi HarpeBa apMaTyphl J0 KPHTHUeCKO#
TeMnepaTyphl.

Ipumep. TpebGyercsi BBISICHATb BO3MOXKHOCTb NPHMEHEHHS B KapKacHOH NMpPOTHBOINO-
JKapHoii creHe KosioHHBI Mapkn KP-342-14 ceuennem 3030 cm. Cxema 3arpy:KeHHS
KOJIOHHBI TIOKa3aHa Ha puc. 9.12. Pexum noxapa «craHaapTHbiii». [IpofosnbHas cTepx-
HeBasi apMartypa KosiowHel kaacca A-III (35I'C) ¢ HOpMATHBHBIM CONPOTHBJIEHHEM

4 =400 MIla, guamerpom 32 mm. [lromanp cedeHus ABYX apMaTypPHHIX CTepxHell

10,4 cm% Paccrosinne oT GOKOBBIX rpaHell KOJOHHBI 10 IIEHTPa TAMKECTH CEYEHHS apMa-
Typsl @a=a’ =35 mmM. Harpyska na xonconb N=5.10° H, e’=12 cm, h =26,5 cwm.

Kosonna suinosinena u3 6erona mapku M300,. umeromero miotHocts 2200 Kr/M3, Koag-
¢uunent TennonposoanoctH npu 450°C a,=0,00126 m2/u; k=0,615; nopmaTuBHOE

NPH3MEeHHOe COMPOTHBJEHHE R""p=17 MI]a.

Pemenne CocraBisieM CHCTEMY ABYX ypaBHEHHH:
N+4-0,F,—Rg¢ F 3—Rgp bx=0;
’ ’ H r o H _X_
N (e'—a') +Ry; F 30" +Rpybx —=—0,F,h, =0,

HJTH
5-1054-10,4-10-%0,—4-108-10,4-10-%—17.108.0,3x=0;

5-105(0,12—0,035) +-4- 108-10,4-10-4-0,0354+17-106-0,3 . _
2
—10,4-10-*.0,2650, =0.
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’
Tlocaie npeo6pasoBanuii CHCTeMa ypaBHEHHI MPHHHMAET BH/:
10,4-10-%0,—51x+4-0,84=0;. (9.5)
—2,756- 10-90,4-25,5x2+4-0,571 =0. (9.6)

Hs ypaBnenus (9.5):
6,=4,9-10%—0,081- 10°. (9.7)

U3 ypasnenus (9.6):
0,=9,252-10°x24-0,207 - 109,
NpHpaBHseM BBIpAXKEHHS 0,, COKpaTHB Ha 10°%
9,252x%+4-0,207—4,9x+4-0,081 =0,
x2—0,534-0,031 =0;
x=0,256+ ¥ 0,0702—0,031 = 0,2650,198;
x;=0,463 m>h, T. e. 3HaueHne X, ABJSETCH HeAEHCTBHTEJbHBIM, Xp=0,067 M.

HJIH

ITopcrasuB 3HayeHHe X, B ypaBHeHHe (9.7), noayyum:
0,=4,9-10°-0,067—0,081-10°=0,247-10° [Ta=247 MIIa.

KosbdunuenT H3aMeHeHHS NPOYHOCTH
G 247
m,=—2_ = =0,617;
3 RY 400

npu sTomM 3navenud m , t, =550°C.

B cBs3u ¢ TeM, YTO KOJIOHHA 3aMOJIHEHA KJAaAKOH H3 IITYYHBIX MATEPHAJIOB, MOXKHO
CYHTATh, 9TO OGOTPeB €e OCYUIeCTBJAETCS C OAHOH CTOPOHbI, H HCMNOJL30BaTh JJs pe-
IIeHHs TenJoTeXHHYecKoil 3azaun gopmyay A. WU. Skosnesa (cm. § 4.2):

C v
tp, =1250— (1250—t,)erf (_. Ve +53Ac) L

2y ax

Haxonum:
k “a +6 =550
erf _V_Lt& = _17?25_0_ = 0,57.
9 V_at - 50—20

no rabanue 3HaveHuil GyHKUHH erf onpeensem:
m =0,56.
2 Vax
Ipenen ornectoiiKocTH KOJOHHB
_(k YVa,+8,,)* (0615 /0,0012640,035)2
DRI THT T 4.0,00126.0,562

=1

®
/

=2,04u<< 1'11,p R
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BbiBOA: NPH AAHHO¥ CXeMe 3arpyKeHHsi KOJIOHHA He HMeeT J0CTAaTOYHOro mpejesa
OPHECTOHKOCTH M HE MOXKeT OBITh HCHOJb30BaHA B KAapKAaCHOH MPOTHBONOMKAPHOI
cTeHe.

IIpegen orHecTOMKOCTH KamMTaJbHOH INPOTHBONOXKAPHOH CTEeHHI,
BHIIIOJTHEHHOH H3 KaMEHHOH KJaJKH, NMPH OJHOCTOPOHHEM OOpyLIeHHH
NePeKPLITHA HJH MOKPBITUS TaK¥kKe 3HAYHTENbHO YMEHbLIAeTCs.

Ha puc. 9.13 nokasana cxema sarpyKeHHsi KHPIHYHOH NPOTHBOINO-
JKapHOH CTeHbl /10 M Nocje 06pyLIeHHs] HOKPBITHS.

N N

RSTATTRSTRITR. TTRNR RI77
bt et DR

a 0

Puc. 9.13. Cxema 3arpyKeHHs] KHPIHYHOI
NPOTHBOMOXKAPHON CTEHBI:

a — 0 oOpyuieHHs MOKPBITHS; 6 — NPH OJHO-
CTOPOHHEM OGDPYLIEHHH IOKPBITHS

Harpyska or Macchl MOKPBITHSI W COOCTBEHHOH MacChl CTEHBI B CJIYy-
‘yae OJIHOCTOPOHHEro 00pylLIeHHs AEeHCTBYeT Ha CTEHY CO 3HAYHTENbHBIM
3KCHEHTPHIUTETOM, KOTOPBIH B YCJOBHSX MoxKapa enie 6osee yBeaHYH-
BaeTcs B pesyJbTaTe TeMIEpaTypHOTo mporuba CTeHbl B CTOPOHY Har-
peBa. BcaencTBue 3TOro pacrsirMBaloliie HalpsiXKeHHs Ha oborpeBae-
MO# OBEPXHOCTH CTEHBl MOTYT IPEBBICHTb HOPMATHBHOE COIPOTHBJ/ICHHE
KJaJKH, H MPOU30HJeT OOpYILIeHHE CTEHBHI.

IIpoBepuTb, COXPaHHUT JIM KalHTaJdbHAasi CTeHA YCTOHYHBOCTH MpH
OJHOCTOPOHHEM OOpYLIEeHHH, MOXKHO IO ¢dopmyJe: :

A Ne, N Pe’ P

oo '—gi.{u, 98
b e e SRy (98)

rae e,=ey~+e€cz+e; — IKCUEHTPHLUHUTET, M.
B ¢opmynax (9.8) u (9.9): N — narpyska, H; W — Moment co-
NPOTHBJIEHHS KJIaAkH, M3; P — Bec knajaku, H; F — nuomans nomepeu-

HOTO CeueHHsi KaajikH, M2; Rp, — HOpMaTHBHOe CONpPOTHBJEHHE KaAaj-
KH pacTsixkeHHI0 npu uarube, [la.
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HavaabHblfi SKCHEHTPHIHTET €, MOXKHO OIpeleJHTh H3 aHajaH3a
CXeMbl 3arpyKeHusi CTeHbl KaK PAacCTOsIHHe MeXAy JHHHEH aedcTBUS
HanySKH H OCbIO CTEHHI.

CayualHblit 9KCIEHTPHUIUTET €., B COOTBeTCTBHH ¢ rsaBoii CHulla
[0 NMPOEKTHPOBAHHIO KAMEHHBIX KOHCTPYKUMI NPHHHMAeTCsi paBHbBIM:
AJIs1 HECYIIHX CTE€H — 2 CM, IJisd CaAMOHECYIIHX CTeH — 1 cMm.

OKCUEHTPHUHUTET OT AEHCTBHS TeMIepaTyphl €, NPH 3aKpemjeHHH
CTeHBbl TOJbKO B HHUXKHEH ee 4acTH OIpejessieTcs o (popmy.e:

2 _— 2
o, s 1 1 iy altl (12t2 l : (99)
1 Pt 2 S 2

rie p; — pajMyc TeMInepaTypHOi KpHBH3HbI, M~'; [ — pacueTHas AJIH-
Ha 3J1eMeHTa, M; O, 02 — COOTBETCTBEHHO KO3((HUIHEHTH JHHEH-
HOTO pacUIMpeHHus KJAaJAKH INpPU TeMmIepaTypax Ha oborpeBaeMoil
U HeoborpeBaeMoii moBepxHoctsax, °C~1; t;, to — Temneparypsl Ha
oborpeBaemoii u HeoGorpeBaeMoi noBepxHoctax, °C; § — ToJLIH-
Ha KJajJKH, M.

Koadduuuent nuHeHOro pacuiupeHnss KHPIHYHON KJIAJKH 3aBHCHT
or Temmepartypsl (cM. tabma. 9.1).

Ta6auna 9.1.
7 20—100 200 400 ‘ 600 800
g2 CU5¢108 5,6 5,6 6,15 | 6,56 6,39

HopmaTuBHOE compoTHBJIeHHEe KJaJKH pacTsKEeHHI0 Ipu uarube
IPUHAMAETCs M0 JUTEePATYPHBIM AaHHBIM. JLJisi KHPMHYHOM KJIaJKH Ha
IleMEHTHOM pPacTBOpe OHO OpHeHTHPOBOuHO cocraBaser 0,25 MIla npu
HenepeBsizaHHoM ceuenuu u 0,5 MIla npu nepeBs3aHHOM CeYeHHH.

INpumep. [IpoBepuThb, COXPAHAT JH yCTOHYHBOCTH KamNHTaJbHasi KHPNHYHAS NPOTH-
BONOJKAapHasi CTeHa OJHO3TAXKHOrO 3JaHHS NPH OJAHOCTOPOHHEM OOPYUIEHHH MOKPHITHS.
Knanka nmeer nepessizanHoe ceuenue. Tosmuna credsl §=250 MM, Beicota 4,5 M,
Bec 1 moronHoro Merpa ctennl 20 kH. Ha creny ¢ marom b=3 M onupaiorcs c no-
MOLIbIO MuJsicTp GaJjKH, mepeiaBasi Ha cTeHy Harpy3ky mo N=45 kH c skcueHTpH-
nuteroy e, =0,15 m (cm. puc. 9.13). ITo ucrevennn 2,5 u mporpesa TeMnepaTyphl Ha

oGorpeBaemMoil u HeoGOrpeBaeMoil MOBEPXHOCTSX CTeHbl coctaBisior 796°C u 40°C.

Pemenne. Crena siBasieTCsi Hecylleil, O3TOMY BeJHYHHA CJIY4aHHOro 5KCLEHT-
puuuTeTa e, =2 CM.

OKCIEHTPUIIHTET OT JeHCTBHS TEMIepaTyphl

_ (ut—ast) 2 (6,39-10-6.796—5,5- 10 —6-40) 4,52
28 2.0,25
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CyMMapHHIil 3KCLEHTPHIHTET
e, =e,+e,, e =0,1540,024-0,197=0,367 .

MOMEHT CONpOTHBJIEHHS H IJIONIa/b CEUEHHA C YUYeTOM TOro, 4TO Ha OJAHY OajKy
NPHXOAHTCS Y4aCTOK CTeHb IJIHHOH 3 M, COCTaBJISIOT:
bé? 3-0,252 .
W= e R R 0 i 7
6 6

F=b8=3:0,256=0,75 m2

Bec TpexmerpoBsoro yuactka ctensl P=20-3 =60 xH.

HopmaTHBHOE CONPOTHBJIEHHE C y4eTOM KO3((HIHEHTa CHHXKEHMS HNPOYHOCTH Iie-
MEHTHONECYaHOro pacTBopa npu Temmepatype okoso 800°C m,=0,45 cocraBaser:

o =05:0,45=0,225 MIla,

Hanpsixenus:
Ne, N Pe’ P 45-10%-0,367
0= iy 2 o ==
W F W I3 0,031
. 108 .108 L1038 :
e o' 0019 799839 Ma ~ 0,8 MIla > R", =
0,75 3.0,031 0,75 ;
=0,225 MIla.

Kak BuaHO H3 pacuera, mpH OJHOCTOPOHHEM OGDYUIEHHH NOKPBITHA JaHHASA KHp-
NHYHasl CTeHa MOxKeT Oo6pyumHTbess. Heo6XOAMMO yBeNHUHTb TOJIIHHY CTEHbl HJH
YMEHBIIHTb Harpysky Ha Hee. MIOXKHO TakXe IPHMEHHTb apMHPOBAaHHE KHPIHYHOM
KJaJIKH, KOTOpOe yBeJHYHT CONPOTHBJEHHE KJalAKH H3rHOY.

Tlepepe3anne MPOTHBOMOXKAPHOH CTEHOH CTPOMUTENbHBIX KOHCTPYK-
uui. IIpu nepepesaHun HapyKHBIX CTeH, MePEKPHITHH W MOKPBITHI MPO-
THBOINOXKAPHBIMU CTE€HAMH [OJIKHBl YUHTBIBATHCS CJIeAyIOUIHE MOJOXKe-
HHS.

Ecan xorsi Gbl OAMH H3 3J€MEHTOB MOKPBHITHS, 32 HCK/IOUEHHEM
KPOBJIH, HJIH HeCyl[He KOHCTPYKUHH KDBIII BBINOJHEHbl H3 CrOpaeMbIX
MaTepHaJsoB, TO NMPOTHBONOXKApHAsi CTeHA [JOJI2KHA BO3BBILIATLCS Haj
KposJjeit Ha 60 cMm. Ha puc. 9.14 nokazaHo BO3BHILIEHHE KamHTaJbHOH
NPOTHBONOXKAPHOH CTeHbl / HaJ TOKPHITHEM IO NMPOMHIHPOBAHHOMY
CTaJbHOMY HAacTHAY 3 ¢ YTeMJIHTeJeM M3 CropaeMbiXx MmarepHaaoB 2.
Ecau Bce 3/1eMeHTHI MOKPBITHS, 32 HCK/IIOUEHHEM KPOBJIH, HJIH HECyIIHe
KOHCTPYKIIHH KPBILI BBIITOJHEHBl H3 TPY/AHOCrOpPaeMbIX H HECropaembixX
MaTepHaJIOB, BBICOTA BO3BBILIEHHS CTEHBI HaJ KPOBJIEH MOMKeT ObITh
yMenbiieHa 10 30 cM. Eciu Bce 3/1eMeHTHI NOKPBITHSI H KPBILIH BBIMNOJ-
HEeHbl M3 HecropaeMblX MaTepHaJ/iOB, NPOTHBOIOMKApHBIE CTEHBl MOTYT
He BO3BBIIIATHCS HaJ KPOBJEH. ‘

B 31anusix ¢ Hapy>KHBIMH CT€HaMH M3 CropaeMbiX H TPyZAHOCropae-
MBIX MaTepHaJIOB IPOTHBONOXKAPHBIE CTEHBI TOJIKHBI BHICTYNATh 3a TJIO-
CKOCTb HapyXHBIX CTeH, 3@ KapHHU3bl U cBechl KphlH Ha 30 cMm.
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Puc. 9.14. Bo3sbilleHHe NpOTHBONOMXKAp-
HOH CTEeHbl Haj NOKPBITHEM CO cCropae-
MBIM yTeIJIHTeNeM

ITpu ycrpoficTBe HapyKHBIX CTEH H3 NPOQUIHPOBAHHBIX MeTaJlIHye-
CKHX JIHCTOB, acOecTOLeMEeHTHbIX TaHesel ¢ yTeluTeJleM H3 cropae-
MbIX HJIH, TPYJAHOCTOpaeMbIX MaTepPHaJoOB JHOO C JIEHTOYHBIM OCTeKJe-
HHEM NPOTHBOMOKApHbIe CTEHbl JOJIKHBI Pas3/leNsiTh HX, He BbICTyNas
3a HapYKHYIO IJIOCKOCTb CTeHbl (puc. 9.15).

a 1]

Puc. 9.15. ITepepesanne npoTHBONOXKAPHOIl CTeHOI:

a — HapyXKHBIX CTE€H CO CropaeMblM yTenjurenem; 6 — JIEHTOYHOrO OCTEK-
JeHHs

'asonenpoHunaemMocTh NMPOTHBONMOMXKAPHOH cTeHbl. [IpoTHBOMOKAD-
Hasi CT€Ha He JOJI’)KHA NMPONMYCKaTb OTOHb H NPOAYKTHI IOpeHHS.

C 3T0ii 11e/1bI0 CTHIKH B KapKaCHBIX [POTHBONOXKAPHBIX CTEHAX TIla-
TEJIbHO 3a/eJIBIBAIOTCS 1IeMEHTHBIM pactBopoM (puc. 9.16).

B npoekTHOH JOKYMEHTAlHM CJeLyer NpelycMaTpHBaTh 3aloJHeHHe
OTBEPCTHH MeXJy MoJKaMu NJAHT 4 i BepXHell rpaHblo naHeau 3 cjoeMm
2 6etona mapku He Huxe 100 (puc. 9.17). Has obecneueHust }KeCTKOCTH
y3en 3a/eJKH apMUpyeTcsi aHKepamu .

5 B* ) 139



[Tpu npuMeHeHHH MPOTHBONOMKAPHBIX CTEH H3 IITYYHBIX MaTepHaJoB
HeoOX0AMMO YYUTHIBATh UX 6OJbLIYIO rasonpoHunaeMoctb. OHa Xapak-
TEpPU3yeTCs] CONPOTHBJEHHEM BO3AYXONPOHHIIAHHIO, KOTOPOE pPaBHO
nas 6eroma  7-106  (m2.c.Tla)/kr, a [ KHPOHYHOH KJIaAKH
0,7-10%(m2-c-ITa) /xr, T. e. B 10 000 pa3 meHbuie, yeM pJs 6eTOHA.

Puc. 9.16. 3agenka CTHIKOB B MaHeJsAX:
a — BepPTHKAJIbHOro; 6 — TOPH30HTANIBHOTO

1 Cmeknobonokwo 1

)
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Puc. 9.17. TepmerHsauusi mycToT MeXxAy peGpaMH IUIHT

[TosToMy nmpoTHBONOXKApHBIE CTEHBI M3 LITYYHBIX MaTepHAJOB, Ha-
npuMep, U3 KHPNHYa, HeOOXOAHMO OIUTYKATYyPHBATb C 00EHX CTOpPOH.
[Ipu TosIMHE CJIOs IITYKAaTypPKKH 15 MM CONpOTUBJEHHE BO3AYXONPOHHU-
1aemoctd yBeanuuBaercss B 190 pas.

Oco6oe 3HaueHuHe JJisi obecreyeHHsi ra30HENPOHHIIAEMOCTH TPOTH-
BOMOXKApPHBIX CTeH HMeeT repMeTH3alHus MeCT [pPOXoJa dYepe3 CTeHH
KOMMYHHKauu# (TpybonpoBoIOB, BO3AyXOBOJAOB, Kabese#, OTBepCTHH

140




ISl IPONyCKa BaJiOB, TPAHCIOPTEPOB M T. I.) M TepMETH3AallHsi MeCT
NPUTBOpA MPOTHBOMOXKAPHBIX JBEpeil H BOPOT.

9.3. Tpanchopmupyemble NPOTHBONOXKAPHBIE NEPEroposKH

B HacTosilliee BpeMsi OTYETJIHBO NPOSIBJISIETCS] TEHIEHLHS K MPOEK-
THPOBAHHIO YHHBEPCAJbHBIX OOLIECTBEHHBIX 3[aHHUHl MHOTOLENEBOro
HA3HAUeHHs, B KOTOPBHIX TOMELIeHHs] B TeUeHHe HECKOJbKHX YacOB MO«
ryT OBITH TPaHC(HOPMHPOBAHBI [/ HCNOJNb30BAHHMS MO APYroMy Ha3Ha-
yeHuo (puc. 9.18).

K uncny ynuBepca/ibHBIX OOIIECTBEHHBIX 3JaHHH OTHOCATCA: 3pe-
JIHIIHO-CIOPTHBHBIE 3[aHHS C 3aJaMU GOJIbLIOH BMECTHMOCTH, KHHOKOH-
LepTHbIe KOMIIIEKChl, KHHOJEKTOPHH, K1yOhl, 1oMa U ABOPULI KYJbTYDH
C YHUBepCaJbHbIMH 3aJIaMH.

ITpu pexoncrpykuun Teatpa npambl u KoMeanu Ha TaraHke mnpeny-
CcMOTpeHa TpaHCc(hopMalysi CLLeHHUeCKOTO H 3PHTENbCKOr0 KOMIJIEKCOB,
N03BOJISIIOIIAS B KOPDOTKOE BpeMs IpeBpauiath OOBIUHYIO TIJyOGHHHYIO
CIleHy B MaHOPAMHYI0, IOJIyOCTPOBHYIO M B clieHy-apeHy (puc. 9.19).
DT0 OTKpHIBaeT LIHPOKHE BO3MOXKHOCTH JJIsi MMOHCKOB HOBATOPCKHX
IIOCTAHOBOYHBLIX pelleHHil. MHOrOyHKIHOHAJIbHOE HCIOJb30BaHUE 3a-
JOB TakxKe ob6ecrneuynBaeT HX BHICOKYIO 3KOHOMHUECKYIO 3(dexTus-
HOCTb.

[Ipu npoekTHpPOBaHHH TPaHC(HOPMUPYEMBIX KOHCTPYKUHE ocoboe
BHUMaHue obpamiaercss Ha HX OrHECTOHKOCTb M Ia30HENPOHHIIAEMOCTh,
MOCKOJIBKY OT 3THX INOoKasaTesneHd 3aBHCAT 06e30MaCHOCTb 3pHTeseH
H TO3KapHBIX, BO3MOXKHbIE pa3aMephl noxkapa u yuiepb or Hero. K tpanc-
(hopMHpPYEMBIM CT€HAM IpeLbSABIASIOTCS TPeOOBaHHsI, KaK K POTHBOIMO-
JKapHBIM TI€PeropoaKam.

B nacrosiee BpeMsi HaKOMJEH HEKOTOPHIH OMBIT INPOEKTHPOBAHHS
TaKuX cTeH. B KauecTBe mpuMepa MOXKHO NMPHBECTH KOHCTPYKIHIO aKy-
CTHYECKO# TpaHchopMHPYyeMO#i CcTeHBl crnopTkoMmiiekca «Oaumnui-
ckuil» B MockBe, pasdpaboraHHylo ynpaBieHneM «Mocnpoext-1» (puc.
9.20).

TpanchopmMupyemas creHa uMeeT BBICOTY 24 M u anuHy 152 M
U cocToUT M3 26 maHesel 5, KOTOphe CKIAJUPYIOTCs B ABYX ceilpax I
(mo 13 maneneit B KaxJoM cefidpe) mpu MOMOIIM JABYX TPAHCIOPTHHIX
MalluH 2, MepeABHralolUuxcsi mo Hanpasisiomum Gankam 3. Kaxnas
naHeJb HUMeeT IeHTPaJbHBI} CTaJbHOH Kapkac, BHIIOJHEHHBIH B BHJe
IPOCTPAHCTBEHHOH MEeTAJIIOKOHCTPYKIHH M3 CTaJbHBIX Ipoduiei.
OtrnenpHble NMaHe W HMEIOT /BepHBle mpoembl 4 ¢ pasmepamu 0,9X
X 2,08 M, 3aniuiieHHbIe IPOTHBONOXKAPHBIMH JIBEPSIMH.

Ilo HapyXHBIM CTOpOHaM Kapkaca HaBeLIMBAIOTCS aKyCTHUeCKHe
HIUTHl, OJHOBPEMEHHO BHINMOJHSIONIHE OrHe3zamuTHble (QyHkuuu. Kax-
JbIH aKyCTHUECKHH LIUT MMeeT KapKacC M3 I'HYTHIX CTAJbHBIX Mpoduiei
7, 3amuTHi ¢ 00EHX CTOPOH CTAJbHBIMH JIHCTAMH = TOJUIHHONW 1 M
1,2 MM. BHyTpH Kapkaca yJioxKeHbl MHHEpaJOBaTHbIE MOJYKECTKHE TJIH-
Thl W3 6a3aJbTOBOrO BOJIOKHA. JIMIleBasi TOBEPXHOCTb aKyCTHYECKHX
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LHTOB 3aKPbITa NMPOCEYHO-BBHITAAHBIM aJIOMHHHEBBIM Jjinctom 6. [Ipo-
CTPAHCTBO MEXKAY IPOCEYHO-BHITSKHBIM JHCTOM U CTAJbHBIM JIHCTOM
Hapy»KHOT IOBEPXHOCTH LIUTA 3aMOJHEHO MaTOM 8 TOMIHHOH 25 MM H3
CYNepTOHKOrO CTEK/JOBOJIOKHA, 06ePHYTOr0 CTeKJOTKaHbIO.
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Puc. 9.18. Cxemsl TpaHc(OpPMAUHH YHHBEPCAJbHOrO 3peJHIIHO-
CNOPTHBHOTrO 3aJ1a:

la — aas copeBHOBaHHMit MO GOKCY; 6 — TeHHHCY H BoJelGosy; B — BeJO-
CNOPTY Ha TpPeKe; I — s GajeTa Ha JbAY; X — JAJSl KOHUepTa; e — Jjs
- ) npemonctpanun GHIBMOB
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Puc. 9.19. Tpancdopmaius sana B Tearpe Apambl U KOMeJIHH Ha
Tarauke:

- E I’ﬂyC\HHHaﬂ cueHa; 6 — maHopamHas clleHa; B — [OJYyOCTPOBHas cue-
Ha; I' — CleHa-apeHa

IIpeaycMoTpeHo ABOIHOe YyNJOTHEHHe NMaHesell 10 BCeMy MepHMeT-
py. C oaHoro 60KOBOro topua ylJOTHEHHE HMeeT B CeYeHHH GopMy
BBICTYNA, 1O KpasM KOTOPOTO Ha BCIO BHICOTY IaHeJIH MPOXOAAT KpPYyr-
Jible IIHYpHI-BCTaBKH 9 auamerpom 40 MM H3 IOPHCTOH pEe3HHHL.
Ha gpyrom 60koBOM TOplLEe VIJIOTHEHHE HMeeT (GOpMYy BIaHHH,
B IIEHTPaJIbHOM YacTH KOTOPOH TaK)Ke HMeeTcss BCTaBHOH WIHYp 9 u3
MIOPUCTOl TEPMOCTONHKOH pe3HHbl HA OCHOBe HaupHTa. TopueBble YIIOT-
HEHHsI TeDMETHYHO NMPUMBIKAIOT K aKyCTHYeCKHM IIHTaM. B HuXHel
YacTH NnaHeJH yIJIOTHEHHEe BHIIIOJHEHO B BH/e ABYX moayuiexk /0 u3 mo-
PHCTOil TepMOCTOMKOH pe3nHbl cedeHHeM mo 65X70 MM, 00epHyTHIX
CTeKJOTKaHbIO.
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Puc. 9.20. Tpancdopmupyemas cTeHa CHOpTKOMIUIeKca «OJuMIHICKHI»




JLisi yIUIOTHEHHsI BepXHeH 4acTH [aHejed Ha IepeaHHX KpPOMKax
NOTOJIOUHON IeJH 3aKpelvieHbl MOAYLUIKH U3 MOPHCTOH PEe3uHBl, TaKkKe
00epHyTble CTEKJOTKaHblO, a Ha NMaHeJsIX HMEIOTCS HaKMMHBIE 0T6Op-
TOBKH.

IIpu c6opke maHesell TOpPILEBOE repMeTHUECKOE YIJIOTHEHHE CMeX-
HBIX MaHesjel obecmeunBaeTcs ABYMsl KJIHHOBBIMH MeXaHH3MaMH, ycTa-
HOBJIEHHBIMH HAa BCeX MNaHeJsXx.

K/HHOBOW MeXaHH3M COCTOMT H3 JBYX YacTel, 3aKpeIJIeHHBIX Ha
CMEeXHBIX MaHeJsiX, — OJHAa YacTh BHINOJIHEHA B BHJEe KJIHHOBLIX Hall-
paBasitomiux 11, a apyrast B Bujae poaukoB 12, Bo Bpemsi onyckaHus
NaHeJH POJHKH BXOIAT B KOHTAKT C KJIHHOBBIMH HAaIpaBJISIIOIIHMH
YCTAHOBJIEHHO! NaHEeJH, PH 9TOM NMPOUCXOAHUT CONHKEHHE U YIJIOTHe-
HHe 60OKOBBIX BCTAaBOK W3 MOPHCTOH pE3HHBl, a Takke Aedopmaius
BEDXHEr0 W HHUIKHEro YIJIOTHEHHI.

Jsi yIJIOTHEHHSI TOPIIOB CTEHBI HA KPAaWHHX NMAHEIsX HMEIOTCs MO
BCell BBICOTE HAXKHMHBIE YTOJKH, KOTOPBIe KJIHHOBHIMH MeXaHH3MaMH
HNPUKUMAIOTCS K TIOAYIIKAM H3 MOPHCTOH pe3uHbl, 06€PHYTHIM CTEKJO-
TKaHbIO M 3aKpeNJieHHbIM Ha KpasiX BePTHKAJbHOH 1eJH GOKOBBIX Kap-
MaHOB. Bnosb cTeHBI B 3aJse ¢ ABYX CTOPOH NMpEeAyCMOTpPEHAa JApeHYep-
Hasi CHCTeMa OpOLIEHHST CTEHBHI. :

Ucneranus Bo BHUWUIIO MBJI CCCP mnokaszanu, 4YTO mpeaen
OTHECTOMKOCTH IO NMPH3HaKy Mporpesa mpesblllaer 2,5 4, a Mo NpusHa-
Ky TOTepH Hecylled CNoCOOHOCTH Kapkaca paBeH 1,4 u. ¥Y3ibl repme-
TH3aIHH 06eCneuyuBalOT ABIMOHENPOHHIIAEMOCTb.

9.4. IpoTnBoNoOXKapHbIE MEPEKPLITHS

[IpoTHBONOXKapHBIE TIEPEKPHITHS NpeJHa3HAUEHBl 151 OrpaHHYeHHs
- pacmpocTpaHeHHs MmoxKapa [0 3/1aHHI0 B BEPTHKAJIbHOM HaIlpaBJeHHH
H YCTPauBAaIOTCSl B CJAEAYIOUIUX CJAydasx.

Eciu nmomanns nmepBoro sraxa MexXAy NPOTHBONOXKAPHBIMU CTeHa-
‘MH MHOTO3TaXHOTO 3JaHHsl IpPHHATA IO HOPME JJs OJHO3TaXKHOTO
3/laHHUs1, TO IEepeKPBITHE HaJ MEePBBIM 3TAXKOM J0J/KHO 6HITH 6e3 mpo-
€MOB C IIpeiesioM OTHecTOMKocTH He MeHee 2,5 u [17]. Takue xe mepe-
'KPBITHSI YCTPAUBAIOTCs, KOTJAa OHHM COeIMHSIIOT YacTH NPOTHBONOXKAp-
HOH CTeHBI, CMEIIeHHOH ¢ BepTHKAJbHOH OCH.

[IpoTHBOMOKApHBIE MEPEKPHITHSA NPEAyCMaTPUBAIOTCS HaJl NO/BaJb-
HBIMHM M IIOKOJBHBIMH 3TaxkaMu. [Ipenes OorHecTOHKOCTH NepeKpHITHH
' IPUHHMAIOT paBHBIM 1 u B 3naHusx | cremenu orHecroiikoctu u 0,75 u
B 3nanusx [1—IV creneneit oruecroiikoctu [18].

- Tam6yp-ui03bl M 3BAaKyalHOHHBIE KOPHJIOPH TaK¥Ke JOJIKHBI
HMeTh TPOTHBOIOXKApHBIE MEPEKPBITHS C NPEeIesoM OrHeCTOHKOCTH He
Menee 0,75 u.

IIporuBono:kapHoit mperpajfoli, oOrpaHHYHBaIOLIEed pacnpocTpaHe-
HHe 1oKapa 10 BEPTHUKAJH, SBJAAIOTCA TaKxkKe TEeXHHUECKHEe 3STaxkHu.
ajuuue JABYX NepeKpHITHH TpejcTaBiasier co60# 06beMHYIO Nperpany
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U MOKeT OBITh PEKOMEHJOBAHO BO BCEX CJydYasX, KOrJa MOSBJSETCH
He0OXOAMMOCTb B HA/eXKHOM pas/ieleHHH 3/laHHS Ha OTCEKH IO Bep-
THKAJIH.

TlporuBonOXKapHble MEPEKPBITHS MOJKHBI H3rOTABJAHBATHLCH H3 He-
CropaeMblX MaTepHaJioB, Kak MPaBUJIO, HE HMETh IPOEMOB H OTBEPCTHI,
gepe3 KOTOpbIE MOT'YT NPOHHKATh IIPOAYKTHl TOPEHHS MpPHU TOXKape,
U JOJIXKHBI IPHMBIKATh K TJIYXUM (HEe HMEIOIIHM OCTEKJEHHS) yqaCTKaM
HApYKHBIX CTEH.

9.5. MecTHble NpoTHBONOXKAapHbIE Nperpaabl

MecTHble NPOTHBOMOXKApPHBIE Nperpaibl NpeAHa3HauYeHbl 1Js Orpa-
HUYEHHS] JUHEHHOTO pacnpocTpaHeHus moxkapa. DTH Nperpajasl BHYTPH
31aHKus 0OBIUHO SBJASIOTCH 3D (PEKTHBHBIMU B TeueHHe HeGOJbILIOro Bpe-
MeHH J0 MOMEHTa, KOrja HacTymnaer 00beMHOe PacIpOCTpaHeHHE MOo-
Kapa.

MNperpansl, OTpaHHuMBaiOUIKE PACMPOCTPAHEHHE NOXKAPA MO NMOBEPX-
HOCTH M MyCTOTAM KOHCTPYKUMiA. L1t OrpaHHYeHHs PAacHPOCTPaHeHHs
MozKkapa 1o HOBEPXHOCTH CrOpaeMbIX H TPYAHOCTOPAeMBIX KOHCTPYKIHH
OT/e/IbHbIe YYACTKH 3THX KOHCTPYKUHE BBINOJHSIOT H3 HECropaeMblX
MarepuasioB, yCTpaWBas Tak HashiBaeMble IMPOTHBONOMKAPHBIE MOsCA.
Jlasi Toro yToGBI MOSIC MOT OrPAHHYHTL PACIPOCTPAHEHHE MOKapa, ero
HIMPHHA, J0JKHA ObITh 0K0JI0 4 M (puc. 9.21). Ilosic MOXKHO 3aMEeHHTh:
IPH TOPU3OHTAJNLHOI MOBEPXHOCTH (HANpUMeEp, KPOBJIsi) HECTOPaeMBIMH
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Puc. 9.21. MecTHble mperpajbi:

a — mnosic; 6 — BbicTyn H rpeGeHb; B — KO3bipeK; | — cropaembie HJH TPYA-

HOcropaeMble Orpa’kAalouine KOHCTPYKIHH; 2 — MPOTHBOMOXApPHBIA mosac; 3 —

rpeGenb; 4 — BBICTYN; 5 — 3MaHHE M3 JIETKHX METAJJIHYeCKHX xouc'rpymnﬂ. :

6 — wmacasublii TpaHcHOPMATOp HAM KOHIAMIHOHep; 7 — 3allUTHAs CTeHKA;
8 — 3amUTHBIA KO3BIpEK
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rpebuamu  Beicotoét 0,6 M mpu cropaemoit mnosepxHoctu u 0,3 M mpu
TPYAHOCrOpaeMoil, a pH BEPTHKAJIbHO! INOBEPXHOCTH (HampuMep, CTe-
Ha) — HecropaeMbiM BeicTynoM uupHHO# 0,3 M. O6bIuHO rpeGHH H BhI-
CTyllbl IPHMEHSIOTC BMECTE C MPOTHBONOXKAapHBIMH CTEHaAMH.

J1s1 orpaHuYeHusl pacnpoCcTpaHeHus noxapa Mo cropaeMoi Kposie
INpUMEHSeTCs CJOH rpaBusi ToMUIHHONH 20 MM.

PoJib MecTHOH mperpajbl MOXKET BBINOJHHTb KO3bIDEK H3 Hecropae-
MOro MartepHuaJja, YCTAHOBJIEHHBIHI Ha BEpPTHKAJbHOH KOHCTPYKUHH H3
CropaeMblX HJIH TPyAHOCropaeMblx matepua/nos. Hanpumep, B 3naHusIX
U3 JIerKUX MeTa/JIHYeCKHX KOHCTPYKIHH TPH pasMeIleHHH Y HapyXKHbIX
CTeH MaCJSHBIX TPaHC)OPMATOPOB/H PACIPEACTHTENbHBIX YCTPOHCTB
C MacJ/IOHAMOJHEeHHBIM 000pYy/A0BaHHEM M KOHJIHLHOHEPOB ¢ MACJSHBIMH
(UIbTPAMH HaJ HUMH YCTAaHABJIHMBAETCH KO3BIPEK W3 HECrOpaeMHBIX Ma-
TEPHAaJIOB, BBHICTYNAIOUIHH 32 IJIOCKOCTb CTEHBI He MeHee yeM Ha | M
(puc. 9.218).

Jlst orpaHHYyeHHsi PacHpOCTPaHeHHsl MO¥Kapa IO IMyCcTOTaM CTPOH-
TeJBHBIX KOHCTPYKUHI NMPHMEHSIIOTCS AuadparMel U Hecropaemble 3a-
chinkd, Hanpumep, mycToThl B COBPEMEHHBIX JEPEBSHHBIX MOKPHITHAX
pasaensioTcss TPYAHOCTOpaeMbBIMH AuadparMamu, yCTaHABJIHBAaeMBIMH
yepes kaxzabie 6 M. [Taomans Mexay auadparmMaMu He [OJIKHA mpe-
Builuath 54 M2 [18].

[TycTOTH MeXAy HECrOpaeMBIMH CTeHAMH HJIH MOTOJIKAMH H Cropae-
MO#H OOGJIHIIOBKO#H 3aMOJMHAIOTCS HECTOPAeMBIMH aKyCTHYECKHMH MaTepH-
aJlaMH WJIH PasfessiioTcsi TPYAHOCTOpaeMbIMU quadparMaMu Ha OTCEKH
nionanpio He Gosee 3 mM? (puc. 9.22).

B nokpeITHSX 31aHUH M3 JETKHX MeTaJJIHYeCKHX KOHCTPYKLHH my-

CTOTH pebep HACTHJA 3aNMOJHSIOTCS HecropaeMbIMH MaTepHajaMH Ha
AauHy 250 MM B MecTax NpPHMBIKaHHSI HaCcTHJA K CTeHaM, JedhopMalH-
OHHBIM IIBaM, CTeHKaM (oHapeil, a TakXKe C KayKJOH CTOPOHBI KOHbKa
H eHJIOBHI.
" B MHOrOC/IOHBIX KOHCTPYKUHSX CO CTOPAeMBIMH yTeITHTEAMH
C IIeJbI0 OrPAHHYEHHS] PACIPOCTPAHEHHs! MOoXKapa MPHMEHSIOT MPOTH-
BOIOXKApHbIE TOsICA M3 HECropaeMblX MaTepHasoB. Tak, B HapyXHBIX
CTeHaX JBYX3TaXKHBIX 3JaHUH M3 JIerKHX MeTa/JIHYeCKHX KOHCTPYKUHH
rOPU30HTAJbHBIE IPOTHBONOKAPHBIE MOsica IIHPHHON He MeHee 60 cm
YCTPauBaIOTCS Ha YPOBHE NMEPEKPBITHS MeXKAY IepBBIM H BTOPHIM 3Ta-
JKaMi. B 3/aHHSIX XOJIOAHJIBHHKOB TEIJIOH3OJSIIUS pasjensercs mnpo-
THBOTIOJKAPHBIMH TOSICAMHU LIHPUHOHA He MeHee 50 CM MO3TaXKHO H Ha
orceku miomaasio He 6omee 500 M2 npu cropaemoit u 1000 M2 npu Tpya-
HOocropaeMo# Temousonsnuu. IIpoTHBomoxkapHble mOsica JIOJKHBI
MJIOTHO TPHMBIKATh K HErOPIOUHM KOHCTPYyKuusiM (puc. 9.23).

Mperpaabl, orpaHNuMBalOLIHe PA3JHUB XKuAKOcTeH. Bokpyr oraennb-
HbIX Pe3epByapoB WJIM I'PYII pe3epByapoB ¢ FOPIOYHMH H JIETKOBOCIJIA-
MEHSTIOIUMHCS KHIKOCTSIMH yCTpauBaercss oOBaJioBaHHe, KOTOpoOe
B cJydyae aBapHH HCKJII0YaeT pacTeKaHHe KHIKOCTeH IO TepPHTOPHH.
Boicora o6BajioBaHus He MeHee | M, IIHpHHA €ro NMoBepxy He MeHee
0,5 M. BMecTo 3eMJIIHOrO Bajia MOXKET yCTPAuBaThCsi GeTOHHAs HJIH
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Puc. 9.22. Jletanb OTAeJKH CTEH H IO-
TOJKOB C BO3JAYWIHOH MpOC]O#Koil (my-

CTOTaMH) :
a — oTaeJKa CTeH; 6 — OTJeJIKa IOTOJIKOB;
1 — pepeBsinHble NpoGKH; 2 — creHa; 3 —

JAepeBsiHHbie GPYCKH, NMOABEPruyThie rayGoKoil
NPONHTKE aHTHIHPEHAMH, WM KapKac H3 Me-
Taana; 4 — JPeBeCHOCTpyKeuHasi IJHTa, Ae-
peBsiHHasi pefiKa HJH JPEBECHOBOJIOKHHCTBIE
NJHTH, o6pabaTbiBaeMble OTHE3AUIHTHBIMH CO-
craBamMu; 5 — nycrora TouaufuHON 60 MM,
pasjeasieMast AnadparMaMu Ha y4acTKH ILIO-
manpio He Gosee 3 M? (nmycrora MoxKeT GHITH
3anojiHeHa HEeropioYHMH MaTepHajJaMH, NpH
sTom nuadparma He ycraHaBiHBaercsd); 6 —
nepekpbiTHe

KaMeHHasi cTeHa BhicoTOi 1 M. O6BajoBaHHE [OJKHO BMECTHTh BCIO
PasJIMBIIYIOCSI U3 pe3epByapa JKHAKOCTb H OBITh pacCYHTAHO Ha THI-
paBJHuecKoe JaBJIeHHe XKHIKOCTH.

Oco6enHo 60JbIIYI0 OMACHOCTb MPEACTABJSIET PA3JIHB KHIKOCTel
BHYTPH IPOHM3BOACTBEHHOrO 3JaHHs, COOPYXKEHHS M Ha dTaxkepKax.
Ilpu orcyrcTBHE nperpaj KHAKOCTb pa3jHBAeTCs MO  BCeM 3TaxKaM,
NPOHHKAET B NEePexo/ibl, JeCTHHUHbIE KJIeTKH, pacTeKaeTcs Mo 6OJbILOH
TeppUTOPHH. B pesy/brare moxkap GHICTPO PACHPOCTPAHSIETCS B CMeX-
Hble 3TaXKH, Ha CMEXKHBIe 3J1aHHUsI H COOPYKeHHs. BoJpllyio omacHOCTb
NpejCTaBJsIeT Pa3/IuB U JJI51 KH3HHU JIIOJeH.

ITpu pasmenleHun B 3[aHUSIX aNNapaToOB M eMKOCTeH, COmepKallux
JKHJKOCTH H CXKHKEHHbIe ra3bl, IPeAyCMaTPHBAIOTCS PeIleHHs 10 orpa-
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Puc. 9.23. TlpoTuBonoKapHble NeHOGETOHHbIE MOsACA B HApY»KHBIX CTEHAX XO0JO-
JIMJIbHHKOB H3 TaHeJeii:

| — naHeaum HapyXKHBIX CTEH XOJOAHJbHHKA; 2 — 3aJuBKa GeToHomM Mapku 200; 3 — ka-
nuTesb; 4 — 3aKJajHas JeTajb B IJIHTE JJIA KPeNJIeHHs CTEHOBBLIX naHejeil; 5 — aHKep-
Haf NeTas NnaHeaH; 6 — aHKep AJs KpeNJieHHs NaHeJH K NepeKpbiTHIO; 7 — IMPOTHBOIO-
bkapHbI 1eHOOETOHHBIH mosc; 8 — apmoGeTOHHas KOpKa H3 GeroHa mapku 200, apMupo-
BaHHad ceTKo#; 9 — tepmousonsuusa; 10 — achaabrobGeron; 11 — mnapousonsnus; 12 —
3anoJiHeHue MHHepaJbHON NpoOKo# mo Mmecty; 13 — KenesoGeroHHas nJauTa; 14 — ue-
MeHTHBIH pacTBop cocrtaBa 1:2; 16 — Meraianuyeckas cerka; 16 — mos
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HUUYEHHIO Pa3J/iiBa JKUJAKOCTH B C/yyae aBapHH. Y4acCTKH HepeKpbITHi
H IJIOIIAJ0K MOJ 3THMU annapataMd U eMKOCTAMH JA€J1al0TCAd TJIyXHMH
H OrpaHHYMBAIOTCS GOPTHKAMH H3 HECropaeMblX MaTepHaJiOB BBHICOTOH
14—15 cMm. BmecTo 60pTHKOB J0NYyCKaeTCs yCTpauBaTh MOJJIOHBI HEMo-
CPeACTBEHHO MOJ amnmnapaTaMd H €MKOCTSAMH C JKHAKOCTAMH. Bopruku
YCTaHABJIHUBAIOTCS TAKXKe B HHXKHEH 4aCTH OTrpakJAeHHiI HaJ3eMHBIX OT-
KPBITBIX NEPEX0J0B, pA6OUHX H CMOTPOBBIX MJIOILA/0K, JECTHHI H MOH-
Ta)HBIX NMpoeMoB. Ha BbIXOJax K JIeCTHHLAM HJH HAapyXKy yCTpauBa-
joTest manaychl. BopTuku uenecoo6pasHo NPUMEHATb H IPH XPaHeHHH
TBEP/JAbIX TOPIOYHX BELIECTB, KOTOpble TIPH MOXKape IJIaBsTCS M pacTe-
KalTcs (Kayuyk, KampoH, NOJUCTHPOJ W Ap.). M3 mojaaoHOB u mpo-
CTPAHCTB, OTPaHUYEHHBIX OOPTHKAMH, CJeAyeT NpeiyCMaTpHBaTh OTBOJ,
ZKHJIKOCTEH.

K coxkaneHuio, B HoOpMax IPOeKTHPOBAHHS He YKa3blBaKOTCS IJIOILA-
Ii CEKLHIl, KOTOpble AOJKHBI OrpaHuyuBaThcss Goprukamu. [lo mHue-
Huio M. §1. PoiitmaHa, 3Ta mjouajib, HCX0Ad M3 BO3MOXKHOCTH yCIell-
HOTO TYILIeHHs Mo)apa MNepBBIMH NPHOBIBIINMH TMOApPa3AeeHHsIMH,
He AoJiKHa npesbimiath 500—600 M2

Jlas orpaHuuyeHns pacnpoCcTpaHeHHs NMoxapa Mo pasyuBLIeHCs KU/ -
KOCTH MPUMEHSIIOTCS TakxkKe 3achilKH. Tak, B COOPYXKEHHAX MPOMBbILI-
JIGHHBIX TMpeJANpHSATHI B KaHajaX [Js TNPOKJIaAKH TpybonpoBoIoB
C XKHAKOCTSIMH MOJ CTEHAMH CMEXHbIX MOMEIIEeHHI ycTpauBaloTcs 3a-
CBHIIKH TIeCKOM Ha JJIHHY He MeHee 1 M B KajX/Jyl0 CTOPOHY OT OCH CTe-
Hbl. Uepes kaxasie 80 M mo AJHHe KaHaja YyCTpPaMBAIOTCS NecuaHble
OTCBINKH (TMepeMblUKH) IJUHOH He MeHee 2 M.

K apyruM MecTHBIM NperpajgaM OTHOCATCS aBTOMAaTHYECKHEe OrHe-
" 3ajiepaKHBalOLIMe KJIamaHbl, KOTOPble YCTAHABJAHBAIOTCS B MeCTax Mepe-
CeUeHHsi BO3JYXOBOJOB BEHTHJISIMOHHBIX CHCTEM NPOTHBOMOXKAaPHBIMH
CTEHAMH.

B kaHasnax 1moj NPOTHBOMOXKAPHBIMH CTEHAaMH H TNeperopojakami,
pasiensioUlMMH CMeKHble TMOMeIleHHsl C NMPOM3BOJACTBAMH KaTeropHi
A, B, B u E, npeaycmarpuBaiorcs riayxue auadparMbl U3 HeCropaeMblx
MaTepHaJOB C NpeaejaMH OrHeCTOHKOCTH, COOTBETCTBYIOIIHMH OTHe-
CTOMKOCTH CTE€H H IIeperopojok, Ho He MeHee 0,75 u.

Fnapa 10

3AILUTA MPOEMOB
B MPOTUBOMO)XAPHBIX NMPEIPAIAX

10.1. 3amuTa ABEPHBIX NMPOEMOB

JIBepHble MPOEMbl B MPOTHBOMOXKAPHBIX Mperpajax AOJKHbI 3allu-
IATbCSI MPOTHBOMOKAPHBIMH [IBEPSIMH B HECTOPAaeMOM WJIH TPYAHOCTO-
paeMOM HCIIOJIHEHHH H HMEThb Npejesbl OrHeCTOHKOCTH He MeHee 1,2 y
JJisi ABepeil B NMPOTHBOMOXKApHBIX cTreHax H 0,6 4 — B MpoOTHBOMOXKAp-
HBbIX MeperopojKax.
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Hecropaemble NPOTHBONOXKAPHbIE ABEPH, KaK NMPaBHJ/IO, BBINOIHAIOT-
51 ¢ OOIMBKOH H KapKacoM H3 MeTaJja, 3aM0JJHEHHBIMH TeNJa0Hu30-

asuueil 1ub6o 6e3 Hee.
Meraaauyeckie MPOTHBONOXKAPHbIE ABEPH Oe3 TeNIOU30/ALHH (pHc.
10.1) umenn BHAuaJjie MIMPOKOE NMPHMEHEHHE 6siarojiapa mMpocToTe H3ro-
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Puc. 10.1. Meraanuueckue /[BepH:

a — oauHapHasi; 6 — aBofiHasA; B — C 3allOJIHEHHEeM H3 MHHepaJbHOH BaThl; I — C 3an0J-

HeHHeM AacGECTOBEPMMKYJHTOM HJHM IEPAHTOM; J — H3 BOJHHCTON CTalW; e — ABepb-

KAaMo3H; | — JBepHble MOJOTHHIA; 2 — MOJABHIKHbIC 3BeHbs; 3 — Hanpapjsiomas; 3 —

Gapaban; 5 — HHXKHSA Tpasepca; 6 — BoAsHas 3aseca; 7 — o6wuBKa; 8 — Kapkac;

9 — rtenjiousonanusa; 10 — pebpa ¥KecTKocTH; |l — npokaajika H3s ac6ecra; 12 — BoJ-
HHCTas cTajb; 13 — acOGecTOBhIH KapToH
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TOBJIEHHSI, BO3MOXKHOCTH OT/EJKH IOBEPXHOCTH M IPHAAHHS XOPOLIEro
BHEIIHero BHJA.

OJlHaKO OIBITHI MOKAa3aJH, 4TO 3TH ABEPH HMEIOT HEBBICOKHH npemena
OTHECTOHKOCTb M3-3a OBICTPOro Nnporpesa MOJOTHHIL U 3HAYUTENbHOH HX
nedopMauuu IpH JEHCTBUHU OTHS.

OpunapHas Merajnuueckas aepb (puc. 10.1a) B ycaoBHsAX moxKa-
pa HarpeBaeTcss HACTOJIbKO, 4TO cama IpeBpallaercss B MCTOYHHUK Tell-
JIOBOrO H3JYy4YeHHsI U CHOCOOHA BOCHJIAMEHHTb CropaeMbie MaTepuaJbl,
pacnoJoxeHHble oT Hee Ha paccrosiHuu 0,9 M. Kpome toro, ona 6wicTpo
TepsieT MPOYHOCTh H, Ae(POpPMHPYSCh, OTXOAUT OT ABEPHOH KOPOOKH Ha
10—12 cm. Uepes o6pa3oBaBiInecs: OTBEPCTHS I0Kap paclpocTpaHseT-
Cs B CMeXKHble MoMelleHHsi. B ycOBepIIeHCTBOBAHHBIX KOHCTPYKIIHSX,
KpOMe IBEePHBIX NeTe/b, IPHMEHEHO JONOJHHTEeIbHOe KPelJeHHe ABepei
C MOMOIIBI0 BBIABHXKHBIX 0OO0JITOB M IIEKOJ [, YAEPKUBAIOUIUX MOJOTHH-
e B Kopobke B 5—6 Toukax mo mepumerpy. B stom cayudae nBepu
BbIJIEPKHBAIOT BO3/leHCTBHE MOXKapa B TeueHHe 2—3 4 6e3 CyliecTBeH-
HBIX feopMauui, 0JHAKO pacKaJsIoTCs A0KpacHa.

C Takoil cHCTeMO#l KpemyeHHsi OoJsiee mpHEMJEMble Pe3yJbTaThl 10-
CTHUTaJUCh NPH MCHOBITAHHH JABOMHBIX MeTaJIMYeCKHX JBeped (pHC.
10.16). Beimosinsasi posib 9KpaHa, nepBas ABepb 3allHllaeT BTOPYIO, OA-
HAaKO M B 3TOM CJyyae BTopasi J[Bepb HarpeBaeTcs /[0 HeJONYyCTHMO
BBICOKOH TeMIepaTyphl. -

HBepu-xkanio3u (puc. 10.le), mupoko nmpuMeHsieMble 32 pyOeKoM,
H3TOTaBJUBAIOTCS] U3 MOABHKHBIX THOKHX 3BeHbeB 2. B yc/0BusIX mozxKa-
pa OHH Ae(pOPMUPYIOTCS HE3HAYHTEJNbHO, HO NPOrPEBAIOTCA TaK Ke
OBICTPO, KaK H OJHHApHBIE IBEpH.

W3 cka3aHHOro cJenyeT, 4TO NpPHMEHeHHEe MeTaJlJIMUeCKHX [Bepel
6e3 TenJIoH30JISIHH [JIs 3aIIUTHl POEMOB B IMPOTHBOMOXKAPHBIX CTe-
Hax J0NYyCTHMO TOJIBKO HpPH yCTpPoiicTBe BOASHBIX 3aBec 6. Kak moka-
3aJu 3apy6ekHble HCC/Ie0BaHUs, TaKOe OPOILeHHe NP YCIOBHH PaBHO-
MEpPHOr0 M HENpPEePBLIBHOIO PACHbIIEHHs] BOJBI C MOMOUIbI aBTOMAaTHYe-
CKHX CpPEJICTB HCKJIOYaeT BO3MOXKHOCTb PpaclpoCTpaHeHHs IoxKapa
yepe3 JBEPHOH IIpoeM.

Haubosblllee pacnpocTpaHeHHe MOJYUYHJIH NPOTHBONOMKAPHBIE JBe-
pu (puc. 10.1B, r) ¢ O6GMIMUBKON 7 W3 JUCTOBOH CTAJU TOJIIMHOH 1—
1,6 MM u kapkacom 8 u3 cTajbHOro Npodu/asi. BHyTpeHHHE NOJOCTH
MOJIOTHHUI 3amoJHAITCA acbecToM, MHHepaJbHOH BaToMH, acOecToBep-
MHKYJIUTOM, IEPJHTOM H JAPYTHMH HECropaeMbIMH TelJIOH30JISIIHOHHBI-
MHu matepuanamu 9. Ognako asepu toamuHoi 30 mm (puc. 10.1B) yxke
uyepe3 0,5 u moxapa mporpeBaroTCs 0 BLICOKO# TeMmepaTypbl. Kpome
TOT0, HX HpOru6 AoCTHraer 75 MM, 4TO OOBSACHSETCSH 3HAUHTE/IbHBIM Le-
pemajoM TeMIepaTyphl MexKJay OOLIMBKAaMH TOJOTHA H OTHOCHTEJbHO
MaJjioH TOJILIHHOM MOJIOTHA. Y SI3BUMBIM MECTOM SIBJISIINCH TaK¥Ke MecTa
CThIKa IMOJIOTHHI C KapKacoM, 06pasyloniie TelJa0BOH MOCTHK H NPHBO-
Jslie K GBICTPOMY IPOTrpeBY OOBSI3KH.

Has nonydyeHus: HeOOXOAMMOro Ipejesa OrHeCTOHKOCTH CJeayer
BBINOJHUTL psifi TpeGoBaHui. TosiuHa ABepH, Kak MOKa3aJH HCCIAeH0-
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Banug BUIITII u BHHUUIIO MBJ[ CCCP, pnonxHa ObITb He MeHee
52 MM. YTenaurenem JJs ABeped, yCTaHaBJIMBaeMblX B IIPOTHBONOXKAP-
HBIX NE€PEropojikax, MOMKET CJYXKHTb MHHepaJibHasi BaTa Ha Heropoyen
cBsi3Ke. B [1Bepsix, ycTaHABJIHBAEMBIX B [POTHBOMNOXKAPHBIX CTE€HAX, /JIs
obecneyeHus npejiesia OrHECTOHKOCTH 1,2 4 JOJIKHBI IPUMEHATbCA Goee
3¢ (HeKTHBHBIE TEIIOH30JAIMOHHBIE MaTepHasbl, HalpHMep, MepPJHT
Hian ac6ectoBepMHUKYJHT. C LeNbl0 yMeHbIIEHHs TeMIIepaTypHBIX e-
(Gopmauuii Kapkacy JABepH NpPHIAETCS KECTKOCTb MyTeM [pHBApPKU
yroaikoB 10 yepe3 250 mM. KpoMe Toro, Mexkay Kapkacom H OOLIHBKOM
NoMelLlaeTcs TeNJIOM30JsIIHOHHAs npokaajaka /1 u3 acb6ectoBoro kKap-
ToHa ToJuHOR 10 Mm (puc. 10.1r).

CrpeMJieHHe YMEHbLUIUTb TEMIEPATYPHYIO HeOopMalHIO ABEpel MpHu-
BeJIO K pa3paboTKe KOHCTPYKLHH, COCTOALLEH M3 BOJHHCTBIX CTaJbHBIX
auctoB 12. [losOTHHUIA CKJIENBIBAIOTCS M3 JBYX BOJIHHCTBIX JIHCTOB,
MEeXK/1y KOTOPHIMH Momeniaercss ac6ecToBelii kapton 13. as obecneue-
HHSl Y ABEPH KECTKOCTH B J1}060M HampaBJeHHH pebpa OJHOrO BOJIHHU-
CTOrO JIHCTA pacnoJiaraloT = BepPTHKAJbHO, a APYroro TrOpHU30HTAJBHO.
JIBepb npakTHuecKH He AedopMHpyeTcsi NpH BO3JAEHCTBHHM MOXKapa
u Gsarofiaps HaJHYUIO TENJIOH30JSLUHMH U BO3JYLIHBIX NPOCIOEK HMeeT
npejen oruecroikoctu 0,75—1 u.

Pacuer npejesoB OrHeCTOHKOCTH NMpPOTHBONOMKAPHBIX JBepeil CBO-
JIUTCS K PEelIeHHI0 TeIVIOTEXHHYECKOH 3aJaud U MPOM3BOAUTCS METOo/a-
MH, H3JI02K€HHBIMH B IIEPBOM pasjie/ie yueOHHKA.

JIBepu B TPYAHOCrOPaeMOM HCIOJHEHHH BBHINOJHSIIOTCS H3 JepeBa,
3allHIEHHOr0 OT BO3JeHcTBHsI OrHg. Haubosblee pacnpocTpaHeHHe
NOJIYUHJIH JepeBsiHHbIe ABEPH C MeTaJJIHyecKoil OGILIMBKOH mo ac6ecTo-
BoMy kaprony (puc. 10.2). HccanenoBanus BHHMHIIO u BUIITII
MBJI CCCP noxkasa/nu, 4To TaKHe JABepH HMEIOT BHICOKHI Ipejes OrHe-
cToiKocTH. ['yxasi Merasinyeckasi OOMIMBKA H30JHPYET JPEBECHHY OT
BO3/lyXa, 3aTPY/AHsET ee ropeHHe, a 6sarofapsi ac6ecToBOil NMPOKIaiKe
H MaJioHl TemJOoNpOBOJHOCTH APEBECHHBI NMOJIOTHHIIE IPOTPeBaeTcs: Mejl-
JeHHo. CKOpOCTh NMepeyrJuBaHusi APEBECHHbI MO/ OOGIIHBKOH He MpeBbI-
maer 0,5 MM/MHH, II0O3TOMY TEOpeTHUYECKH Mpejes] OrHeCTOHKOCTH
0,75 u oGecneunBaercss nmpu TouuiuHe ABepH §=vt=0,5-45 =~23 MM,
a npenen orHectodkoctd 1,6 u — npu tonumuHe §=0,5:-90=45 mm.

B peficTBUTENIBHOCTH TOJIIHHA [Bepell MpHHUMaeTrcsl OoJbIUeH.

[Ipenen orHeCTOMKOCTH ABEpeH MOMKET HAaCTYNHTh MPekKAeBpeMeHHO,
ecqd JepeBsiHHasi KopoOka He o6MTa TaK »Ke, KaK JBepb, JHCTOBOH
cTajblo Nmo cjaoip acbecra. Jpyroi npuHuHHOH NpexJeBPEeMEHHOro Ha-
CTYIJIEHHs! IIpejiesia OTHECTOHKOCTH SIBJISIETCSl OTCYTCTBHe B OOLIHBKE
OTBEPCTHH MAJIs1 BBIIYCKa ra3o00pas3HbIX NPOAYKTOB pPa3siOKeHHS Ape-

- BecuHbl. B 3TOM ciiyuae ropioude mpoAyKTHl NOJ GOJBLIMM JaBJIeHHEM
H HarpeTble 1O BBICOKOH TeMIepaTypbl INPOXOAST uepe3 IOJOTHHILE
JAPEBECHHBI, HEMJIOTHOCTH OOLIMBKH H BOCIJIAMEHSIOTCS CO CTOPOHBI
HEe TOJIbKO o6orpeBaemMoii, HO U Heo6orpeBaeMOH MOBEPXHOCTH, YTO CHH-
XKaeT mpejes OTHECTOHKOCTH.
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[TosToMy suCTHl OOIIMBKH CJEAyeT COeJHHATb BHAXJecTKy, G6e3
¢dasbla, niH ycTpauBaTh B OOLIHBKE NpPeAOXPAHUTENbHblE OTBEpPCTHUS
njomanbio, pasoi 0,5% mnsowmwanu aBepHoro nosotHuma. IIpexoxpa-
HUTeNbHbIe OTBEPCTHSI yCTPAUBAIOTCH HA TOH MOBEPXHOCTH ABepeH, Ko-
TOpasi MOXKeT MOJBepraTbCsi BO3JAEHCTBUIO OTHsl, H 3aKPBIBAIOTCS CTAJb-
HbIMH HaKJaJKaMHu, MPUNAsSHHBIMU CIJIABOM C TeMIepaTypoi mJaBJie-
Hust okosio 300°C.
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Puc. 10.2. JlepeBsinHasi ABepb ¢ MeTaJUIHYECKOH OGIUHBKOI:
1 — creHa; 2 — wTyKatypka; 3 — npokjaajaka; 4 — JABepHas KopoOKa; 5 —
acGecToBbIH KapToH; 6 — oésgaxa ABepH; 7 — JAMCTOBas CTajdb;, 8 — J0CKa

[Ipu cThIKe BHAXJIECTKY HJH YCTPOHCTBE IpeJOXPaHHUTEbHBIX
OTBEPCTHH TPOAYKTH pPasjIOKeHHsl MOJy4yaroT OecnpensiTCTBeHHbIH
BBIXOJL Ha oborpeBaeMyl0 CTOPOHY M LieJMKOM cropatotr (puc. 10.3).
[Ipenen oOruecTOMKOCTH TaKHX JBepeil B 3aBHCHMOCTH OT TOJILIHHBL
JApeBecHHbl O,, U TOJIIHHB acbecTta O,,; MOXKHO ONPEJEeJHTb 10 HOMO-
rpamme BHUHIIO (puc. 10.4).

Bo B3pbIBOONMACHBIX NMOMENIEHHSIX IPUMEHSIOTCS ncxpo6esona£nue
JBEpPH, B KOTOPBIX JJisl MpeAylpexaeHuss HCKPeHHS OT MeXaHHUYeCKHX
BO3JI€HCTBUH BCe TPyJAsLIHeCcs 4aCTH, a TaKXe KPOMKH MOJOTHA 3ally-
LIAIOT JaTyHbIO HJH APYTHMM LBETHBIM MeETaJJIOM.
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Puc. 10.3. Beigeaenue mpo- Puc. 10.4. 3aBucumoctb mpe-
JNYKTOB TOPeHHSI H pasjoxKe- JleJia OrHECTOMKOCTH OT TOJ-
HHS TIPH BO3/IEICTBHH Ha NPO- LIHHBl JIDeBECHHbl M ac6ecTa
THBOMNOXKAPHYIO JABepPb BBHICO- (mauum 1, 2, 3, 4 coorsert-
KO#i TeMrepaTyphl CTBYIOT TOJIIMHAM CJOS ac-

6ecra 12, 9, 6 u 3 Mm)

d

M3-3a oTcyrcTBHSI CTAHAAPTOB NPOTHBONOXKApHbIE JBEPH H3roTaB-
JIUBAIOT PA3/JMYHBIMH M He BCerja palnHoHaJbHBIMH crnocob6amu. Mcmbl-
rauuaMu BHUUIIO ycraHoB/ieHO, YTO KOHCTPYKUHIO JBepeil MOIKHO
YIPOCTHTb, H3rOTOBJISIT UX HA TBO3AAX H3 IJIOTHO NMPHUTHAHHBIX HOCOK,
pacmnoJiarasi OJJHH CJIo#i BEpTHKAaJbHO, a Apyroi ropusontanasHo. [Ipenen
OTHeCTOWKOCTH JBepeil ¢ MeTaJJIMueCcKoil OOIIMBKOH HacTylaer B pe-
3yJibTaTe IIOCTENEHHOro NepeyraHBaHHs BCeH Macchl apeBecHHbl. OHH
H3TOTOBJISIIOTCA U3 JOCTYNHBIX MAaTepHaJioB, IPOCTBI MO KOHCTPYKIIHH,
He 1e(OpPMHPYIOTCS MPH JEHCTBHH OTHA H HMEIOT JOCTAaTOYHO BBICOKHH
npejes orHecTokocTH. HenoctarkaMu ABepedl JaHHOTO THIIA ABJSETCSH
HepOBHAas NOBEPXHOCTb OOLIMBKH, 3aTpyJHAIOLLAS OTAENKY, U HEHHAY-
CTPHAJIBHOCTh KOHCTPYKLHH IOJOTHHLILA.

JlepeBsiHHBIe MPOTHBOMOXKApPHbLIe ABepH 6e3 MeTaJJTHYeCKOH OOIIHB-
Ku (puc. 10.5) m3roraBiuBaloTCs M3 jJepeBAHHbIX GPYCKOB 3, moaBepr-
HYTBIX TJIy6OKOH NpONmHTKe aHTUNHpeHaMH. TosmuHa aBepeil 0OBLIYHO
cocraBasier 60 mMm. JIBepu 06JHIOBLIBAIOTCS AeKOPAaTHBHOH ¢aHepoit 2
¥ HAaBELIHBAIOTCS B AepeBsiHHbIX KopoOkax /. [TosotHuia aBepeii cKiaeu-
BAIOTCSl H3 COCHOBBIX OpPYCKOB, OOJUIIOBEIBAIOTCA (paHepo#, TakuM obpa-
30M, OHH NPEJCTABASIOT COOOH CIVIOWIHON KjaeeHbld wut (puc. 10.5a).
[TonorHule ABepH MOXKeT ObITh TaKXKe 3aMoJHeHO MHHepaJsbHOH BaTOH
5, B 9TOM cJayyae AJisi IPEJOTBPALeHUsT BbIMAJaHHsl YTENJIHTENs MpH
nporopaHiu paHepHO# 06JHIOBKH € KaxJI0H CTOPOHBI ABEPH yCTaHas-
JuBaetcs crajbHas cerka 4 (puc. 10.56).
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Puc. 10.5 Y3/bl MpOTHBONOXKAPHBIX ABepell H3 OrHe3allUINEHHOH Jpe-
BE€CHHBI!
a — CNJIOUHOrO ceyeHHst; 6 — 3amOJHEHHOH MHHepaJbHOI BaTOH

HcenbiTanus mokasasu, 4TO BCe TPH THUIA JABeped pPaBHOLEHHBI 110
OTHEeCTOHKOCTH. . =y

IIpenen OrHecTOMKOCTH [epeBsHHBIX JABepeil 6€3 MeTaNJIH4YeCKOi
OGUIMBKH MOXKHO ONpeNeaHTb 1o dopmyJe:

PR A (10.1)
v
rae a — Ko3(puIHeHT, 3aBUCSLUIHA OT KOHCTPYKLUHH ABEPU H paBHBI:
JIIS1 CIJIOUIHBIX KJeeHbIX ABepeill ¢ (haHepHOi o6aunoskoit 0,75,
a s moJotHUI 6e3 (paHepHOH OOJHIIOBKH CO CTHIKOBAHHEM J0COK
B 4eTBepTh WK B WMyHT — 0,5; § — cymMMapHas TOJILHHA JpeBe-
CHHBI, MM; V — CKOPOCTb NepeyrJiuBaHus, MM.

Corsacuo uccaenosanuasm BHUHWIIO u BUIITII MBJI CCCP, cko-
pPOCTb TepeyrauBaHus OTHE3aUUIEHHONH [PEeBECHHbI 3aBUCHT OT TOJIIIH-
Hbl ee cyos (puc. 10.6).
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Puc. 10.6. 3aBHCHMOCTH CKOPOCTH NEpPeYrJHBAHHS [APEBECHHBI OT TOJIH-

Hbl ABEpH

[IpenMyuiecTBaMu /Bepeli M3 OrHe3aLUI[EHHOH JpPEBECHHBI SIBJISi-
I0TCSI MaJiasi Macca, OTCYTCTBHE TeMIepaTypHbIX JepopManuii IpH BO3-
HNeHCTBHU MoxkKapa, HeboJIbIlasi CTOUMOCTh. HenocTaTok 3THX ABepel —
BO3MOXKHOCTb MECTHOTO NepeyrJaUBaHus MOJOTHHUIA B CTHIKAX JepeBsiH-
HBIX 3JIEMEHTOB WJH B MECTax KpeIllJIeHHsI MeTaJJIHYeCKHUX JeTaJjieil Ha-
BECKH M 3aKpBIBaHHs. [[Jis1 yCTpaHEHHsI 3TOrO HeloCTaTKa 1enecoobpas-
HO BBINOJIHATDH IOJIOTHHINE B BH/E KJIEEHOH CTOJSPHON MJIHTH ¢ (aHep-
HO# OGJIMIIOBKOH, a MeTa/JINYeCKHe JeTaju H30JHPOBATh OT APEBECHHBI
HECropaeMbIMH TEMJIOU30JISIHOHHBIME NPOKJIaaKaMu. [[BepHasi KOpoOKa
JI0JI?KHA OBITh JEPEeBSIHHON W TaK¥Ke MOJABEpPrHyTa rJyOOKOH NpONMHTKE
aHTunupeHaMu. IIpuMeHsITh MeTaJIHYeCKyI0 KOPOOKY He HOIyCKaercs,
TaK KakK OHa GBICTPO MPOrpeBaeTcsi, YTO MPHBOJHT K NpPEK/eBPEMEeHHO-
My HepeyrJauBaHHIO ABEPH B MeCTax IPUTBOPA.

YcerpoiicTBa JJisi  CaMO3aKPbIBAHHSI NPOTHBOMOXKAPHBIX JABepei.
B coorBerctBuu co CHuII 11-2-80 Bce mpoTHBONOKapHBIE IBEPH HOJK-
HBI 000PY0BAThCS YCTPOHCTBAMHU AJSI HX CaAMO3aKpbIBaHHS.
- HaBecHple mnpoTHBONOXKApHBIE JBEpPH, He NpeJHA3HAUEHHBIE JJIsI
3BaKyalluH, MOTYT 060pyA0BaTbCS OOBIYHBIMH JBEPHBIMH 3aMKaMH

e HaK!IalIKaMH, ynepxmsaloanH JABEPb B 3aKDBITOM COCTOAHHH
(puc. 10.7).

B nBepsx, npeaHasHauyeHHBIX JJIs1 9BaKyalluH, 3aMKH He yCTaHaBJIH-
BAIOTCS, a NpeJyCMaTPHBAIOTCS CIlelHaJbHble YCTPOHCTBA AJIs caMo3a-
KpPbIBaHHS. /

BapuaHT Takoro ycTpoicTBa AJsi HABECHOH NPOTHBOIOMKAPHOH JBe-
pu noxasaH Ha puc. 10.8. B o6piuHOE BpeMms Bec 'MaJjoro npoTuBoBeca 7
HeJO0CTaTO4YeH JJsi 3aKpbiBaHHs MOJOTHHILA 2, U ABepb OTKpHTa. [IpH
BO3HMKHOBEHHH IOXKapa JIETKOIVIaBKHH 3aMOK 3 IJIaBUTCS, pbiyar 4
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NOBOpayHBaeTcs Ha ocH (pbluar 4 HaXOAMTCS HA OJAHOH OCH ¢ OJOKOM
), 4TO NPHBOJMT K NajeHHIo GOJBIIOro NpoTHBoBeca 6 Ha Maablil. [lox
BECOM JIBYX I'DY30B /IBepb 3aKpbIBaeTcs.
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Puc. 10.7. JlBepHoii 3aMOK ¢ HaKJaAKOii

|

CaMo3akpbIBaHHe JABepeill MOXET JOCTHraThCsl YCTAHOBKOH BHHTO-
BbiX JABepHBIX neresb (puc. 10.88). B oTinune OT OOGBLIUYHBIX NETEJNb
BHHTOBbIE NETJIM HMEIOT HAKJOHHBIE CKOJb3sliue noBepxHocTH. [lox
JleficTBHEeM Beca JIBepH BO3HHKAeT Bpallaloliuil MOMEHT, 06ecrneynBaio-
IMH caMO3aKpblBaHMe J[BEePH M I[JIOTHOE INPUIKATHE ee K JABEPHOH
KOpoOKe.

B orpenpHBIX cayyasix AJs caMO3aKpbIBaHUSl HaBECHHIX JBepel Mo-
I'YT HCIOJb30BATbCs LIMPOKO TNpHMeHsieMble [BepHble 3aKphiBaTesu
¢ MacasHeiM amoptusatopoM (puc. 10.8r). Opnako, yuuTHIBasi, 4TO
TaKHe 3aKphiBaTe/NH HMEIOT CropaeMblil KOPIIyC, HX CJedyeT YCTaHaBJIH-
BaTh CO CTOPOHBI HEII0XKAPOOMAaCHOTO MOMeIlleHHUS.

CaMo3akpbiBaHHEe pa3JBHXKHBIX JBepedl obecrneuuBaercs yCTPOil-
CTBOM, NMOKa3aHHBIM Ha puc. 10.9a. JIBepHOE MOJOTHHIIE 5, MOABEIIEeH-
Hoe Ha 6sokax 4 K HaKJOHHOH HampasJsiiouleii 6ajke 2, yaepKHUBaer-
Cs1 KOHTprpysoMm 6. B cayuae mnoxapa 3akpenyieHHBIH Ha MOJIOTHHILE
JIBEpH JIErKOMJIaBKHH 3aMOK 3 IJIAaBUTCS, 3TO MPHUBOAHT K OCBOGOK/e-
HHIO Tpoca, MajeHUI0 KOHTPrpysa 6 U 3aKpbIBAHHIO ABEPHOTO NpoeMa.
Hanpasienue ABHXKeHHsI MOJOTHA JABepH obecreyuBaeTcss POJNUKOM 4,
a MJIOTHBIE NPUTBOpP — ynopamu 1.

AHaJIOrHYHBI/ IPHHHUIN HCIOJNB30BAH B YCTPOHCTBE caMO3aKpbIBaHHS
N0/IbeMHO-ONYCKHOH mpoTUBONOxKapHo# aABepu (puc. 10.96), oxnako
s obecrieyeHust 6€30MAaCHOCTH NPeAyCMaTPHBAIOTCSl ABa KOHTPrpysa.
[Tpu nuiaBjeHHH JIETKOIVIAaBKOro 3aMKa 4 MOJIOTHHIE [IBEpPH OCBOGOXK-
JlaeTcs TOJIbKO OT MaJjioro KoHTprpysa I. Bozbiioit KoHTprpys 6, Ha-
JI€XKHO 3aKpelJieHHBIH B y3Jje 3, obecrneynBaeT CpPaBHUTEJbHO Me/JeH-
HOe ONyCKaHWe MOJIOTHHIIA [ABEePH 10 HANpPaBJSIOUUM Yepe3 CHCTEMY
6J10KOB 2 U TPOCOB .

10.2. 3amuTa OKOHHBIX NMPOEMOB

B Hacrosiiee BpeMsi He CYyIIEeCTBYeT CBETONPO3PauHbIX CTPOHMTEJb-
HBIX KOHCTPYKLHU, HMEIOUUX Npejies] OPHECTOHKOCTH MO MPH3HAKY Mpo-
rpeBa 0,6—1,2 uy. TlosToMy BHYTpEHHHE MpPOTHBONOXKAPHLIE CTEHHl

158




Puc. 10.8. OnHonosibHasi HaBecHasi JiBepb C MeXaHH3MOM CaMO3aKpbIBa-

HHA:
a — o6umui BHA ABepH: | — ropH3OHTAJbHBLIN POJHK; 2 — TpPOC; 3 — Jerkomnjas-
KHH 3aMOK; 4 — pbluar; 5 — BepTHKaJbHbIH POJNHK; 6 — OGOJLLUIOH NPOTHBOBEC;
7 — wMaablii npoTuBoBec; 6 — MJaH JABEPH; B — BHHTOBAs HETJS; I' — MeXaHH3M
CaMO3aKpblBaHHA HaBeCHbiXx ABepefi: | — cepbra; 2 — peryaupyemslit poiyar; 3 —

BCIIOMOraTeJbHbI phiuar; 4 — KBaJApaT KpuBowuna; 5 — ¢ukcarop; 6 — ruaBHblit
pbluar; 7 — Kpblika; 8 — KJawo4; 9 — npyxHHa

M IIPOTHBOMNOXKApPHBIE MEPEropoiKH He JOJIKHBI HMETb OKOHHBIX Mpoe-
MoB. Takue mpoeMbl yCTpaHBAIOTCA TOJNBKO B HAPYXKHBIX IPOTHBOIO-
XApHBIX CTEHAaX C Ie/1bI0 YMEeHbIIEHHS PA3PBLIBOB MeX/y 3JLaHHSMH HIH
NP NPUMBIKAHUM 3JaHHH MOJ YIJIOM IIPH PacCTOSTHUHM MeXKAy OKHaMH
MeHee 4 M.
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Puc. 10.9. ¥YerpoiicTBo 4451 caMO3aKphLIBaHHS ABepeii:

a — pasaBHKHON aBepu: | — npuTBOp; 2 — Ganka; 3 — JIErKONJAaBKUH 3aMOK;
4 — poauku; 5 — aBepb; 6 — mnporuBoBec; 6 — MOABLEMHO-ONYCKHOH ABepH: | —
rpys; 2 — GJOKH; 3 — KpemJeHye Tpoca; 4 — JerkonJgaBkKas TMJacTHHa; 5 —

Tpoc; 6 — npoTHBOBec

JIJ151 Takoro ocTeKJeHHsI MpeJes OTHeCTOHKOCTH yCTaHaBJIHBAETCS
He [0 NPH3HaKy HpOrpeBa, a IO NMpH3HaKy paspyueHus. Hccaenosa-
Hugs BHHUHUIIO MBJI CCCP mokasa/jii, 4TO B Ka4eCTBE OCTEKJIEHHS
JIOTyCKAeTCsI IPUMEHSTh TOJbKO IYCTOTENble CTEKJOOJOKH MpH yKJIaj-
Ke HX Ha L[EMeHTHOM pacTBOpPE U C apMHPOBAHHEM TOPH30HTAJBHBIX
IIBOB HJIH apMHPOBAaHHOE CTEKJIO B HErOpIoueM Mepemnsere IPH Kpeme-
HHH CTEKOJI CTaJbHBIMH UIMJIHHTAMH, KISIMMEPaMH, KJIHHOBBIMH 3aXKH-
MaMH HJIH YrOJKaMH.

10.3. 3amura TEXHOJOrMYECKUX MPOEMOB

B npou3BOJACTBEHHBIX W CKJIAACKHX 3[aHHAX H COOPYKEHHAX IIPo-
THBOIOXKAPHBIE CTEHBI MOTYT HMETh OTBEPCTHS JAJSI MPOMYyCKa pasJiuy-
HBIX KOHBeilepOB H TeXHOJIorHuecKux JuHuil. Hajnexuas samura mpo-
€MOB IIpe/ICTaBJseT CAOKHYI0 HHKEHEPHYIO IpobeMy.

IIpn TpaHCIOPTHPOBKE CHIIYYHX MaTEPHAJOB MOKET NPHMEHSThCS
nepecoinuoe ycrpoiictBo IIpomsepronpoekra (puc. 10.10). Kouseiteps
I u 8 pacnosaraioTcsi Mo 0o6e CTOPOHBI POTHBOMOXKAPHOH CTEHH 9,
nepecelaHie CHIIy4ero MaTepuajsa ¢ OJHOTO KOHBefiepa Ha JApyroi
OCYIIIECTBJISIETCSI CAMOTEKOM 10 MepechnHOMY KOpoOy 10 u HachIHOMY
JIOTKY 2.

IIpu BO3HMKHOBEHHMH MO)Kapa IJAaBHTCH JIETKOMJABKHH 3aMOK 6.
B pesysabrate 0cBOGOXK/IEHHS Tpoca &5 M AeHCTBHS OTRKHMHOIO phIYa-
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ra 8 wmubep 4 mepekpbiBaeT CeyeHHe MEPeChTHOro Kopoba, npesoTBpa-
1asi pacnpocTpaHeHue moxapa yepes3 NPOTHBONOKAPHYIO CTEHY.

Yro6Bl He AOMYCTHTb PACHPOCTPAHEHHS TOXKapa BCJeICTBHE MPO-
rpesa MeTaJlJIMYeCKHX IepechilmHOoro Kopoba 10 u npesoXpaHUTeNbHOMH
KOPOOKH 7, HX 1LeJ1eco00pa3HO MOKPHIThH CJ0EM TelIOH30/AIHOHHOrO
Mmatepuasa. CoOOTBETCTBYIOULYIO TeMJIOH30/SIHIO, HampuMep, CJOH
acbecTOBOrO KapToHa, JOJKeH HMeTb H luubep 4.

Tpancnoprtepsl, nepeMeniaoniye ChlMyyne WK LITYYHblE MaTepHaJIbl
CO CPaBHHUTEJNBHO HeGOJBUIHMHU padMepaMu, MOryT o6ecrneunBaThes MPo-
THBONOXKAapHBIMH Kinananamu tuna HC3-11AM (puc. 10.11).

[IpuHIMD JKefcTBHSI 3TOTO YCTPOHCTBA 3aKJIIOUAETCS B TOM, 4YTO IPH
NJIaBJIEHHH JIErKOMJIABKOrO 3aMKa 2 KJalaH § yke He yAepKUBaercs
KOHTPrpy3oM I W IOJ JaBJIeHHEeM rpy3a 3, 3aKpellJIeHHOro Ha pblyare 4,
3aKpbiBaercs,, npuxKuMascb K pame 7. [Ipu stom kymnauyok 8, 3akpen-
JIEHHBIH Ha OCH KJIallaHa, HAa)KUMaeT Ha IITOK KOHEYHOrO BHIK/II0UATEs
6, octaHaB/IMBas TPAHCIOPTEP.

IIpoBenennsie BHUUIIO MBI CCCP ucnbiTanusi nmokasajad, 4TO
115 obecnieueHust TpebyeMoro npejena oriecToikoctu 1,2 4 Heo6xoau-
MO J0OHTBCS HCK/IIOUEHHS 3a30POB H HEMJOTHOCTEH B IPHTBOpPE IMOBO-
POTHBIX KJIANMaHOB, MPELYCMOTPETh JONOJHHTE/NbHbIE 3aKpbIBAOIIHECs
HalleJbHHKH Ha TIOBOPOTHBIX KJalaHaX, KOTOpble Obl cpabaThiBaJju MoC-
Jle BHIFOPAHHA U OOpYLIEHHS TPAHCHOPTEPHON JIEHTHI, HJIH MPELyCMOT-
peTb Ha BEepXHEM M HHXKHEM TOPLAaX MOBOPOTHBIX KJIallaHOB HPHCHIOCOO-
Jgenusi, oopybaroliiue TPAHCIOPTEPHYIO JIEHTY B MOMEHT 3aKpBIBAHMS

Puc. 10.10. TTepeceimnoe ycTpoiicTBO
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Puc. 10.11. ITporusonoxapuuii knanan HC3-11AM

KjaanaHa. Kpensienne knanaHa 6oJTaMH He CJAeAYeT JeJaTh CKBO3HbBIM.
Knanas fo/KeH HMeThb TEMJIOH30JSIHI0, 00eCIeuHBaIOLLYI0 ero npejesn
OTHECTOMKOCTH He MeHee 1,2 u.

ITpoeMbl 1711 TPaHCNOPTEPOB, NMepeMelalonX H3/e/Hsl 3HAUHTEb-
HBIX pasMepoB, OOBIYHO 3alIULIAIOTCS Pa3[ABHXKHBIMH 3aCJOHAMH
(puc. 10.12), koTOpble yCTpOEHBl TAaK Ke, KaK ONHMCaHHBbIE Bhillle pas-
JIBHKHBIE IIPOTHBONOXKAapHBIEe ABepH. ITocKOJbKY 3acioHBl He obecle-
YHBAIOT MJIOTHOTO' IepeKpbiBaHHS JIpoeMa, yCTpauBaeTcs BOJAAHadA
3aBeca.

Jlezkonnalkas nnacmuna
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Puc. 10.12. PasaBuKHbIE 3aCJOHB C BOASHOH 3aBecoil
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B Tex cayyasx, Korja Io TeXHOJOIHYeCKHM COO6paKeHHAM IpoeM
HeJlb3sl TEePEeKPBITh NPOTHBONOXKAPHBIMH iBEPsSIMH, 3aCJ0HAMH, Nepechl-
[IOM WJIHM 3a*KHMHBLIMM KJallaHaMH, OH 3allHlllaeTcs BOASHOH 3aBeco
C pacxojomM Bojabl He MeHee 1 j/(M2-c) B TOHHeJe [JIMHOH He MeHee
4 M (puc. 10.13).
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Puc. 10.13. Tonnesas ¢ BOASIHOH 3aBecoil

PacnpocrpaHeHue moxkapa MOXKeT NPOHCXOAHTb M uYepe3 MeJKue
OTBEPCTHUSl IJisi NPONyCKa BO3JAyXOBOAOB, Tpyb6onpoBoaoB, Kabeseil,
NpOBOJIOB, BaJOB H T. I

B.coorBerctBun co CHull 11-2-80 mecta npoxoza KOMMYHHKAIHii
yepe3 MPOTHBOMOXKAPHYIO CTEHY AOJKHBl TLIATEJbHO 3a/esblBaThCs
LeMeHTHBIM pacTtBopoM. Kpome Toro, Ha BO31yXOBOAax B MecTax Ipo-
X0Ja 4epe3 MPOTHBONOKAPHYIO CTEHY YCTAHABJIHBAIOTCA OrHe3a/epiKH-
BaloL[{e aBTOMAaTHUeCKHe 3aCJOHKH. OHAaKO ¥ NpPH HaJeXHO# repme-
TH3allMH MeCT MNpOX0Ja BO3JYXOBOJOB, TPyOONPOBOAOB H OCOOEHHO
Kabesell BOSMOXKHO paclnpoCTpaHeHHe N0 HHM IOXKapa 3a CyeT TeIJo-
npoBoAHOCTH. [103TOMY y4acTKH 3THX KOMMYHHKAlLUH, MPUMBIKAIOLLHeE
'K IPOTHBONOXKApHOH CTeHe, Leseco0b6pa3HO 3allHIlaTh CJIOEM TeIo-
H3OJISIILHH.

JIyullluM pelleHHEM sIBJISIETCS TAKOE, NIPH KOTOPOM KOMMYHHKAIHH,
NPOXO/siliie yepe3 MPOTHBOMOMKAPHYIO CTEHy, TPYNIHPYIOTCS H IMOMe-
IAIOTCsi B TOPH30HTAJBHYIO LIAXTy, BHITOJHEHHYIO H3 HeCropaeMblX
MaTepHaJoB C COOTBETCTBYIONIHM NIPEeJOM OrHECTONHKOCTH.

Mecra mpomnycka BaJIOB 4epe3 NPOTHBONOXKApHbBIE CTEHbl, K KOTO-
pHIM TIpeAbsiBJIsieTcsl Tpe6OBaHHE TIa30HENPOHHIIAeMOCTH, TepMeTH3H-
PYIOTCS CaJIbHHKOBEIMH yIJIOTHeHHssMH (puc. 10.14). :
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Puc. 10.14. CanpHEK Baja NpH NPONYCKe ero uepe3 MPOTHBOMOXKAp-
HYIO CTeHY:
1 — npHKHMHOe Kosblo; 2 — Mydra; 3 — ac6GecroBasi HaGHBKa

Fnasa 11

NMNPOTUBONMO)XAPHBIXN 3AHABEC

11.1. HasHaueHue NMPOTHBOMNOKAPHOrO 3aHaBeca
M TpeGOoBaHUS K HeMy

IIporuBonoxapHBl 3aHaBeC NpeJHAa3HAUeH MJs1 3aLIUThl NOPTAJb-
HOro IpoeMa B IPOTHBOIOXKAPHOH CTeHe, OTAeJdAoulell CIeHHYeCKHH
KOMILJIEKC 3DEeJIHIIHOTO NPEANpHSATHS OT 3PHTEJbCKOr0 KOMILJIEKCa.

Heo6xouMoCTh yCTPOHCTBA INPOTHBOIOXKAPHOrO 3aHaBeca B 3pe-
JIMIIHBIX NPEANPHSATHIX MOATBEPKIAETCS aHAJU30M I102KapOB U Pe3yJib-
TaTaMH HayyHBIX HCCJIEJOBaHUH.

IIpuuynuno# OBLICTPOTO pasBHTHA MOXKapa B CIEHHYECKOH KOpOOKe
3PEJHIIHOrO MPEeANPHUSTUS SABJASETCS HajJuyhe O60JbIIOTO KOJHYECTBA
noxapHo# Harpysku. Tak, B cueHHyecKoi KopoOke kiay6a Tuna K-6-500
BMecTuMocThi0 500 MecT MoxKeT HaxoAHuThCA 2293 M2 unu 600 kr TKaHel
B BHJE JeKOpauuil U «omexkabl» cueHbl 1 okoso 10000 Kr npeBecHHB
B BH/Je IIaHIIETa, TraJjepeil, NepexoJHbIX MOCTHKOB M KOJIOCHHKOB,
JIuHefiHasi CKOPOCTh PAacHpOCTPAHEHHs NJIAMEHH IO JepeBSHHBIM KOH-
crpykuusm cocraBasier 0,33—0,44 M/MHH, 0 AeKOpPaLUHUsIM H OJAEKIE
cuedsl — 0,4 M/MHH B TOPH30HTAJbHOM HalpaBJeHdHH H 18 M/MuH mo
BepTHKaJad. [103TOMY mOXKap B CIEHHYECKOH KOpoOKe OBICTPO pa3BHBa-
ercss. Onerrer BUIITII MBI CCCP nokasaji, 4TO IpPH OTCYTCTBHH
IIPOTHBONIOKAPHOrO 3aHAaBeCAa HHTEHCHBHOCTb TEIJIOBOTO  H3JIyYeHHS
yxe uepe3 0,5—0,6 MHH NoxkKapa CTAHOBHUTCSI ONMACHOH I/ 3puTee,
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yepe3 1—1,5 MHH HacTynaer NoJiHasi MOTePsi BUAHMOCTH B 3PHTEJIbHOM
3ajie. C yMeHbIIeHHEM BMECTHMOCTH 3PEJNHLIHOTO NPeANnpUSATHS BpeMs
MOSIBJIEHHST ONMACHBIX (haKTOPOB IOXkKapa yMeHbIaercs, T. €. OIaCHOCTb
JJ1s1 3pUTeJiell mosiBasercs panbuie. ITosTroMy npoTHBONOXKapHBINH 3aHa-
BeC 1eJeco00pa3Ho yCTpauBaTh BO BCEX 3PENHILHBIX, TNPeANPHATHAX
¢ KOJIOCHHKOBOH CII€HOH He3aBHCHMO OT WX BMecTHMocTH. OHAKO mpe-
JIeJIbl OTHECTOMKOCTH 3aHABECOB MOTYT OBITh PA3JIHYHBIMH.

B spenumHbIx npeanpusatuax BMmecTuMoctbio 800 mect u Gogee,
NpeACTABJSIOMHUX C000MH, KaK NPaBHIO, aPXUTEKTYPHYIO IIeHHOCTb,
(YHKIHOHAJIbHBIM Ha3HAaueHHeM 3aHaBeca sBJISIeTCS He TOJbKO obecme-
yeHre 6e30MacHOl 3BaKyalluH JIIOAeH, HO U COXpaHeHHe 3/aHHs.

3penuniHble NpeAnpHATHS BMecTHMOcTbio MeHee 800 Mmect, cTpos-
IHeCsI 0 THIOBBIM NPOEKTaM, apXHTEKTYPHOH LIeHHOCTH, KaK IpPaBHJIo,
He NpeacTaBssiiorT. I103TOMy BO3MOMKHO OrpaHHYHMTh (QYHKUHOHAJIbHOE
Ha3HaueHHe 3aHaBeca obecrmeueHHeM 3IBaAKyallHH JI0Jed W NperoTBpa-
LleHHEM PacNpOoCTpaHEeHHUs MoXKapa B 3PUTENbHBI 3aJ 10 60eBoro pas-
BEPTBHIBAHMA MOKAPHBIX NMOJApa3aeneHuii. [{/si TaKHX NPOTHBONOXKAPHBIX
3aHaBeCcOB NpeJies OTHECTORKOCTH MOkeT O6bTh yMeHblieH 10 0,5 u.

Has Toro uro6bl TNPOTHBOMOMKAPHBIA 3aHAaBec BHINOJHAT CBOH
(GYHKLMH, OH JOJIKeH YIOBJETBOPATh psify TpeboBaHuit, copmyaupo-
BAHHBIX B CTPOUTEJIbHBIX HOPMAaX U NPaBHJIAX.

3aHaBec CJeyeT U3rOTaBJIHBATh W3 HErOPIOUMX MaTepHAJIOB, He BHI-
JeJSIOMHUX NPU HarpeBaHHH TOKCHYHBIX IMPOAYKTOB pas3JIOXKeHHS.

3aHaBec mosKeH 06JajnaTh JIOCTATOYHOH MeXaHHYECKOH IIPOYHO-
CTBIO. YCTAaHOBJIEHO, YTO B HAYaJbHOH CTAaJHH PAa3BUTHS MoOxKapa Ha
ClleHe [aBJIeHHe BO3HHKaeT CO CTOPOHBI CLeHbl BCJEACTBHE TEIJOBOIO
paclIHpeHHs NMPOAYKTOB IODeHHs, a NPH pas3BHBIIEMCS NOKape H OT-
KPBITHIX ABIMOBBIX JIIOKaX — CO CTOPOHBI 3PHTEJBHOTO 3aJ1a BCJEICTBHE
NeHCTBHS TDABHTALHOHHBIX CHJI.

Pacuersl nmokasaJnu, yTo TEOPETHUECKH AaBJIEHHE Ta30B BCJEICTBHE
HX TemsioBoro pacmupenus nocruraer 3800 ITa. Ho B pefictBHTEIBHOCTH
H36HITOYHOE 1aBJIeHHE CTPaBJHMBAETCS Yepe3 MHOTOYHCJIEHHble HEeIIOT-
HOCTH B CTPOHTEJbHBIX KOHCTPYKUHSAX H Yepe3 JBepH, KOTOpHIe OTKpbI-
BalOTCsA yxKe IpH nepenane naBjeHus okono 20 Ila, a mpouecc uHTeH-
CHBHOTO pAaCHIHpPEHHsI ra3oB 3aKaHUHBaercs uepe3 b MHH mMoxKapa.
[TosToMy naBiieHHe ra3oB BCJEACTBHE HX TEPMHUECKOTO paCIIHpEHHS
DM pacyerax 3aHaBeca He YUHTHIBAETCS, a YUHTHIBAETCS TOJIBKO I'pa-
BHTAIlHOHHOe faBJyieHHe. OHO 3aBHCHT OT TeMIepaTyphl ra3oB B o6beMe
CIleHBl, BLICOTHI CII€Hbl H COOTHOLIEHHS IJIOIIAafied CeYeHHH MPHUTOUHBIX
H BHITSKHBIX OTBepCTHH. MakcHMaJ/IbHBIM JAaBJeHHe 6YIeT MpH 3aKphi-
THIX NPUTOYHBIX NpoeMax (JABEPHBIX TNpoeMax, MOPTaJbHOM IIpoeMme)
H OTKPBITBIX JBIMOBHIX JIIOKax. IIpH 3TOM IJIOCKOCTb PaBHBIX NaBJIEHHH
(ITPJ1) HaxoxuTCst MPHMEPHO HA YPOBHE ABIMOBHIX JIOKOB (puc. 11.1),
H TOPH30HTAJIbHOE [ aBJIeHHe Ha 3aHaBeC PaBHO:

Ap=qn=ghen (pn_pn.r), (l 1 . 1 )
Tle , — HOpDMAaTHBHAas TOPH30HTAJbHasi Harpyska Ha 3aHasec, Ila;
g — yCKOpeHHe CBOOOJHOro majeHusi, M/c?; h,, — BHICOTA CLEHH-
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YyecKOH KOpOOKH OT MJIaHUIeTa MoJia [0 OroJ0BKa JbIMOBBLIX JIIOKOB,
M; P, Pnr — COOTBETCTBEHHO IIJIOTHOCTH Ia30B B 3pHTENbHOM 3aJie
H B 00'beMe ClleHHYeCKOi KOpoOKH, Kr/M>.

l'Ipu TeMmneparype B 3puresbHOM 3aje 18°C, a B o6beme cueHHue-
CKOi1 K0p06KH 1000°C, umeem:

AP =q, = 10h,,. (11.2)

ﬁ :/Inﬂﬂ.

(N — ] L====-r
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P L =
nr \\tﬂ =
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I F
aP-g=ghe, (s por)
Puc. 11.1. CxemMa K pacyeTy AaBJieHHs Ha NMPOTHBONOXKap-

HBIH 3aHaBeC

J1s Toro yToOBl TEMJOU3OJALHS 3aHaBeca He paspyuianach B pe-
3yJabTate JAedopMaluii, 3aHaBeC J0JXKeH o6sagaTh AOCTATOYHOH XKeCT-
KocTbl0. Eciii Tenfou3ossiuusa BBIMOJIHEHA U3 XPYNKHX TEMNJIOH30JSLH-
OHHBIX MJIHMT (coBesuTa, acGecToueMeHTa, acGOBepMHKYJHTa H Jp.)
U OLUITyKaTypeHa, TO AJs NpeAoTBpalleHuss o0Opa3oBaHHS TpPeLHH
M TOBpEX/EHHS TeMJOH30JSAUHH XKECTKOCTb AOJKHA ObITb 3HAYHTE/b-
HOH; B 3TOM cJyuyae 1nporu6 3aHaBeca He [JOJKEH [peBbILIaTh
1/250 nponera. I1pu ru6Ko# TEMIOH30IALHHN U3 3/1AaCTHUHLIX PYJOHHBIX
TENJOH30MAUHOHHBIX MAaTOB NMPOTrHO HEe HOPMHpPYeTCs.

3aHaBec JoJKeH 06JiafaTh OrHecTOHKOCThIO. [lpenesn orHectoiiko-
CTH 3aHaBeca B 3peJHUILIHBIX NMPeANpHATHAX ¢ KosaudectBoM MecT 800
H Gosiee qo/KeH OBITh He MeHee | u u ompenensiercss pacuetom [23].

3aHaBec He JOJIXKEH MPOMYCKAaTh MPOAYKTbl TOPEHHSI H3 CIIeHHYe-
CKOH KOPOOKH B 3pUTEJbHBIH 3aJi, IO3TOMY €ro KOHCTPYKIHS AOJKHA
obecrneynBaTh repMeTHUYHOCTD.

MexaHu3M nepeMeleHHs 3aHaBeca [JOJIKeH OBbITb HaJeXHBIM.
C 3T0i1 Lesqbl0 3aKpbIBaAHHE MOPTAJLHOrO MPOEMa OCYILeCTBJSETCH H3
HecKoNbKUX MecT. Kak OblJIO OTMEYEHO, OMaCHOCTb AJSl 3pHTesel mep-
BBIX PSJOB MOXKeT MOSBHTbCs yike uepe3 0,5—0,6 MuH moxkapa, nosrto-
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My 3aHaBeC HOJIKEeH NOCTAaTOYHO ObICTPO MepeKphiBaTh MOPTaJbHBI
npoem. . ;

IlpeaycMaTpuBaeTcss TakxkKe OpolleHHe 3aHaBeca C IOMOILBIO ApeH-
yepHbIX cucteM. Pacxoj Boabl fo/KeH ObiTh He MeHee 0,5 i/c Ha 1 M
IIMPHHBI NOpTaJa MpH ero BeicoTe 40 7,0 M H He MeHee 0,7 j/c mpH
BeicoTe Gojee 7,5 M.

11.2. YcrpoiicTBO MPOTHBOMOXKAPHOro 3aHaBeca

[IpoTuBONOXKapHBIE 3aHABeC COCTOMUT M3 KapKaca, TeIJIOU30JsALHH,
y3JIOB TepMeTH3allid H MexaHH3Ma IepeMelleHHS.

Kapkac 3anaBeca JoJiKeH 06/1aflaTh JOCTATOYHBIMH IPOYHOCTBHIO
U KecTKoCTblo. MOHTaXKHasi cxeMa Kapkaca NpPOTHBOIOXKApHOTrO 3aHa-
Beca nokasaHa Ha puc. 11.2a.

JauHa noprasbHOro npoema GoJibliie €ro BBICOTHI, B CBSI3H C ITHM
B COBPEMEHHBIX KOHCTPYKIHMAX 3aHABECOB B Kau€CTBe OCHOBHOIO Hecy-
LIEro 3sJjleMeHTa IPHMEHSIOTCS He IOPH3OHTAJbHble, a BEePTHKaJbHbIE
OaJsKu.

Harpyska ot naBieHHsi POAYKTOB rOpeHHs] BOCIPHHUMAETCH TOpH-
30HTaJbHBIMH CBS3SIMH [ M INepefaeTcss Ha BepTHKaJbHble Gaaku 2,
a ¢ BepPTHKAJbHBIX 6a/0K — Ha rOpH30HTA/bHble 6aJKH OOBA3KH 3aHa-
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Puc. 11.2. MonTaxXHast H pacyeTHBIE CXeMbl KapKaca:
a — MOHTa)Hasfi cxema Kapkaca; 6 — pacueTHasi cXxemMa rOPH3OHTaJbHOH OGajKH
06BA3KH; B — pacyeTHassi cxema BepTHKaJ’leOﬁ 6anku; r — pacueTHaa cxema
I‘OpHBOHTaJ‘[bHOﬂ CBfI3H

L
2
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Beca 3. Jlasa obGecneueHHusi reoMeTPUUECKOl HEHM3MEHseMOCTH Kapkaca
NPUMEHSIIOTCS TaKiKe JHaroHasbHble cBsi3H 4. HesHauuTeJbHO Harpy-
JKeHHBbIe CBSI3H BBINOJIHSIIOTCS H3 YrOJIKOB, BepTHKaJbHble OAaJKH — H3
LIBEJJIEPOB, a FOpPH30HTaJbHasi O0OBSI3Ka 3aHaBeca, HCHBITHIBAOLLAS
3HAUUTENbHYIO HAI'PY3KY, — U3 JABYTABPOB C 0OJbIIOH BHICOTOH CeYeHHsI.
Bce aneMeHTH KapKaca TIIATeJbHO CBAapHBAIOTCS JAPYT C APYrOM.

MerosuKa pacuera Kapkaca NPOTHBOIOXKAapHOrO 3aHaBeca 3aKJio-
yaercsd B caeaymomeM. 15 ynpolieHds: pacyera H co3JaHusl HEKOTOPO-
ro 3anaca INpOYHOCTH KapKac pPacCUUTBHIBAIOT 1O OTJAeJbHBIM 3JeMeH-
TaM, CUHTAs UX LIADHUPHO CBSI3aHHBIMU MexKAy coboil. BHavase ananu-
3HpyeTcss KOHCTPYKTHBHAS cXeMa KapKaca, BhIsCHseTcs xapakrep pabo-
THI €I0 3J1eMEHTOB H Pa3pabaTHIBAIOTCS pacyeTHble CXeMbl 3THX 3JIeMeH-
TOB. IIpuMepsl TakKuX pacueTHHIX CXeM NpHBeJeHbl Ha puc. 11.2.

CymHocTh KOHCTPYKTOPCKOTO pacyeTa 3ak/l04aercss B TOM, 4TO IO
H3BeCTHHIM (pOpMyJaM CONPOTHBJEHHS MaTepHaJoB, B KOTOpBIE s
yuera BO3/JeHCTBUS TeMIepaTypbl BBeAeHbl KOI(M(OUIHEHTH m, U B, OI-
penensiorcss TpebyeMble MOMEHTHl conpoTHBiaeHHS W,, H MOMEHTHI
MHepUHH J,, 271eMeHTOB Kapkaca:

Wop= L ; (11.3)

mR

| 4
Wi i e R (11.4)
384 B.Efm

TP

3areM IO COpTaMeHTaM NPOKATHOH CTaaH MOAOHPAIOTCS HeoOXOu-
Mble NIpoduIN 371eMeHTOB KapKkaca. [Ipu IpoBepoyHOM pacuere ompeje-
JSIOTCS BeJMUYHHBl HANpsSKeHH# H Nporu6oB 31eMeHTOB Kapkaca, CpaB-
HHBAIOTCS C AONYCTHMBIMH BeJHYHHAMH:

AL L S (11.5)
™
5 qnl
g gl G SHIEG R 11.6
B e EE T bty

H JesaeTcs BbIBOJ 00 HX COOTBETCTBHH TpeéoBaHHSIM 6€e30MacHOCTH.

PaccMoTpuM MeTOAMKY ONpeJeseHHs HCXOAHBIX JaHHBIX JJsi pac-
yera.

KoathdHuuneHT H3MEHEHHS NMPOYHOCTH My U KO3(PPHUIHEHT H3MeHe-
HHSI MOAYJISl yIPYTOCTH [y YUUTBIBAIOT BJMSIHHE Ha MeXaHHYECKHEe CBOH-
CTBA CTaJu IOBLILIEHHOH TeMmepaTypsl, Kotopas corjacio CHully mo-
Ker jocturath Ha kapkace 200°C. Ilpu 200°C m,=0,85; B,=0,8.

PacuerHoe conporuBseHHe cranu R u BennunHa MOAYJs YIPYroCTH
E npunumalorcesi no riaBe CHulla no npoeKTHpPOBaHHIO CTaJbHBEIX KOH-
cTpykuuid. Moay/ab ynpyrocTH IpH HayaJapHOH Temnepatype E=2,1X
X105 MIla.
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HpPI pacuere I‘OpI/I30HTaJIbHOI7'I CBSI3H IIPHHHUMAETCs, YTO OHA sABJIACT-
csa cBOGOJHO ONEPTOH M HAXOAHUTCS IOJ, PaBHOMEPHO paclpejeseHHOi
Harpy3KoH, nmepegaBaeMod ¢ Ipy30BOH muouiafgku wupuHoi b. Pacuer-
Hasl HarpyskKa Ha METp LIHPDHHBI CBA3H COCTAaBJSAET!:

q=qanb,
rne q, — HOpMAaTHBHAs FOPHU30OHTaJibHAasi Harpy3ka Ha 3aHaBec, ompe-

pensiemasi no ¢opmysie (11.2), Ila; n — xoappuuuent neperpys-
KH, NIPUHHMAaeMblii paBHbIM [,2.

pacquHaﬂ BeJIHUHHAa PI3FPI6aIOII1eFO MOMeEHTa:
2

ql3

8

M=

B cBsi3u ¢ HE3HAYHUTENbHOH AJNHHONH rOPU3OHTAJIbHAS CBSI3b HA JKECT-
KOCTb OOBIYHO He PaCcCUHUTHIBAETCSI.

ITpu pacuere BepTHKaJbHON GaJiKu NMPUHUMAETCS, YTO OHA SBJISETCS
cBOOOAHO ONMEPTOH U HAXOAUTCS MOJ PAaBHOMEPHO paclpej/e/eHHOlH Ha-
IPy3KOil ¢ Ipy30BO# MJOLIAAKH IMHPHHOH a. [as 3Toil Ganku

2
q=(aNna; M=%l2 .

Honycrumelii nporu6 BepTHKAJbHOH 6GajJkH NPHU HCINONb30BAHUH
XKECTKOH TeIJIOH30JISIIHH

1
250

Ilpn pacuere ropH3oHTa/JbHON O6ajKH OOBSA3KH NPHHHMAETCSs, UYTO
sra Gajika sBJsieTcsi CBOGOJHO ONMEepTOi M Ha Hee JeHCTBYIOT COCpeno-
TOYEHHble Harpy3KH T BePTHKAJ/bHbIX 0aJOK, paBHble ONMOPHBIM peak-
uusiMm P atux 6aJoxk.

MakcuManpHOe 3HayeHHe H3rHb6aloulero MOMeHTa B cepelHHe INpo-
Jiera NpPUMEHHTENbHO K cxeMe «6» Ha puc. 11.2 paBHo:

M=4aR—3aP—2aP—aP =4aR—6aP.

Ilpu pacuere GaJKM Ha KeCTKOCTb BEJHYMHY (, ONpeAeJsiOT Kak
5KBMBAJIEHTHYIO DaBHOMEPHO paclpejie/ieHHYl0 Harpysky, cO3Aaioulyio
TaKOH e M3ruOalolHil MOMEHT, KaK H MOMeHT M oT JeicTBus cocpe-
JOTOYEHHBIX cua P:

[2.

fnon=

qn,axnnl;‘! =M M
8 : nl;

Honyctumasi BejquunHa nporu6a NMpH HCIOJNb30BAHHH JKECTKOH Tell-
JIOH30JISILLHH:

OTKYAaA (n oxs=

SEAF P

xom — .

250
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TNpumep. TpeGyercsi NpoBepHTH OCHOBHbIE KOHCTPYKTHBHBIE 3JIeMEHThI AJIS1 Kapkaca
3aHaBeca, MOHTaXHasi H PACUETHbIE CXEMbl KOTOPOFO NOKa3aHsl Ha puc. 11.2. Bricora
cuensr 30 M. Martepnan kapkaca — cragb Mapku B cr.3cn5-1. Temsonsonsuus kap-
Kaca KeCTKas H3 COBEJIMTOBBIX IIHT, MOKPBITHIX aC60}1HaTOMHTOBOﬁ IHTyKaTypKOﬁ.

Pemenne. 1. OnpenensieM HCXONHBIE AAaHHBIE AJs pacueTa.
HopmaTtHBHOE rOpPH30OHTAJIbHOE JaBJeHHe Ha 3aHaBec:
q,=10h, =10-30=300 ITa.

Kos(pduuuenT H3MeHeHHS NPOYHOCTH H MOAYJS  YOPYrOCTH  CTajd  MapKH
B Cr. 3cnd-1 npu 200°C m,=0,85; B,=0,8.

Havanpssiii Mmonyss ynpyroctu cranu E=2,06-10'! [Ta. PacueTHoe conmpoTHBJIeHHE
craan R=2,4-108 Ila.

Mo copramenTy ompejeJsieM reoMeTpHYecKHe XapaKTEPHCTHKH 3JEMEHTOB KapKaca.
Y ropH3oHTa/bHON Ganku 06BsisKM 3 AByTaBpa Ne 33a W=721 cm?, J=11900 cm*.
Y BepTHKasbHON Ganku H3 mBeayepa Ne 16a W=108,3 cm®, J=866 cm*. ¥ ropuson-
TaJbHOH cBA3H H3 yroska 63X63X6 mm W=1076 cm®.

2. OnpenenseM HanpsiKeHHs B CEUEHHH TOPH3OHTAJILHOH CBSI3H:

% ba? 00-1,2-1,43-1,8
Mk s L —208 H-w;
8 8 8
2
o= - = . =0,194-108 TTa<<Rm,=2,04-108 ITa.
W 10,76-10-5
3. OnpenenseM HanpsyKeHHsS H NMPOrHO JJS BepTHKAJbHON GajKH -
3 al? 300-1,2-1,8.7,882
¢ Vgt N and TG s O —5030 Hom;
8 8 8
1 7,88
B e il oo Bl T s 101082
AT 250
M ' 5
0= == i =0,46-108 ITa<<Rm,=2,04-10° Ila;
w 108,3-10—6
i 5 q,l e 5 300-1,8-7,88* i
384 B.EJ 384 0,8-2,06-10'-866-10—8

=0,019 M < f,,,=0,032 m.

4. OnpenensieM HanpsizKeHHs M NPOruG VIS OPH3OHTANbHON GaJKH OGBA3KH:
qls q,nal? 300-1,2-1,8-7,88

2 2 9
VOMIETE. \TGRTPTINL e ST T
2 2
M=4aR—6aP=4-1,8-8936—6- 1,8/2553 = 36767 H; .
8M 8.36767 et
qn,a}m= nlglz i 1’2.14’42 L2 /Mv
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G G876

o g
767
o= 0 __ 37T _(51.10°TTa < Rm,=2,04-10° Ta;
W 721410~
sy B g, 5 1182-14,4* %
384 883 1 84 0,8-2,06-10"-11900- 10~*

= 0,034 M < I, = 0,0576 m.

W3 pacuera caenyer, 4To (aKTHYECKHE BeJHUMHBI HaNpsi’KeHHH W NPOruGoB Aast
3JIEeMEHTOB KapKaca MeHbille, 4eM JONYCTHMEIE BeJIMYHHBI, CJeNOBaTeJbHO, KapKac
NPOTHBONOXKAPHOrO 3aHaBeca YAOBJAeTBOPAET TpeGoBaHHAM Ge30MmacHOCTH.

Tenaousonsiuua kapkaca 3anaseca. TenoH30/91HsT IPOTUBONIOXKAD-
HOTO 3aHaBeca TMpejHa3HayeHa AJIs 3allMTHl KapkKaca OT Ieperpesa,
NPUBOJSLIEr0 K IOTepe IPOYHOCTH M HapylleHHI0O (OpMbl Kapkaca
BCJIe[ICTBHE ero KopobJsenusi. Kpome Toro, cjoii TeNIOH30MSIUA 10JKEH
IpensTCTBOBATh. POHUKHOBEHHIO NPOAYKTOB TODEHHsI H3 CILeHHYeCKOH
KOPOGKH B 3pHTe/bHBIHA 3aJl.

Tensonsonsinusi fo/KHa OBITb Heroploueid M He Bbllegsiouleil Npu
HarpeBaHHH TOKCHYHBIX BellecTB, 006/1a1aTb MaJoH TenJonpoBOJHOCTbIO
H ra3oHeNpoHHIlaeMocThio. Tensousosuusi 6bBaeT KecTKoi H rubKofi.

JKectkasi TenJIOH30JSLHSA  HAHOCHTCS  CJelyloUlHM  00pasoM
' (puc. 11.3).

Puc. 11.3. Tennonsonauus npoTHBONOXAaPHOrO
3aBaBeca

K xapkacy 3aHaBeca 2 npHBapHBaeTCsi BOJHUCTAS CTaJb 3, HA KOTO-
PYIO YKJIaAbIBAIOTCS TENJIOH30JsILHOHHBIE MJIHTH 4, M3rOTOBJEHHBIE HA
OCHOBE COBEJIHTa, BEPMHUKYJHTa, acbecTolleMeHTa, MepJHTOLeMeHTa
H Apyrux marepuanoB. Ha nauThl ykaaaeiBaercsi oG’beMHasi MeTa nue-
ckas ceTka 5. Yepe3 cmenuasbHO BHICBepJIEHHbIE B BOJHHCTOH CTaJH
OTBEPCTHsSI NMPONYCKAKWTCSA CKOOKH I M3 CTaJbHOH NPOBOJIOKH, KOTOpHIE
NPOXOJAAT Yepe3 BCIO TEMJIOU30JsAHI0. KOHIB CKOGOK CKPYYHBAIOTCSH
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nockoryb6uamu. ITocse 3T0ro Ha ceTky HAHOCHTCS CJIOH IUTYKATypKH
6 tomuuno#i 10—15 MM u3 ac6opuatomura, nepauronementa. llryka-
TypkKa obeclieyHBaeT Ta30HENPOHHIIAEMOCTb TEIJIOU30JASAUUH. UYUToOI
LITyKaTypKa He paspyliHaach OT OPOLIEHHsST BOJOH TPH CiydaiiHOM
BCKPBITHH TOJIOBOK BOJSIHBIX 3aBecC, ee MOKPHIBAIOT IPOMACJeHHOH
TKaHbIO.

ToJHHY TenIOH30JSLUN ONPeIesasIOT Ha OCHOBAHHH TemJIOTeXHHU-
YecKoro pacuera, KOTOPbIH yA06HO MPOBOAUTb METOJOM KOHEUHBIX pas-
HOCTeH, H3JIOXKeHHBIM B IepBOM pasjese yueOHHKA. Y CJIOBHS IPOTpeBa
npuHHMaloTes caeayomumu. Temneparypa cpeasl ¢ o6orpesaeMoH CTo-
POHBI 3aHaBeca H3MEHSeTCS MO «CTAaHZAPTHOMY» pexHMY, a AOIYCTH-
Mas TemIepaTypa Ha MOBEpPXHOCTH KapKaca yepe3 1 y ¢ MOMeHTa Haua-
Ja noxapa He go/kHa npesbimiath 200°C. Ilpu Gosbliei Temneparype
BO3HHKAaeT OMAacCHOCTb KOpoOJsieHusi 3aHaBeca. J[lis rHOKHX 3aHaBeCcOB
(MeMOpaHHOroO M BAHTOBOIO ), Y KOTOPBIX OTCYTCTBYET 3KECTKHH KapKac,
npejea OTHECTOHKOCTH ONpeessieTcsi M0 MPH3HAKY IIOsIBJIEHHS Ha He-
oborpeBaeMoOi NMOBEPXHOCTH KPUTHUECKOH TeMIlepaTyphl.

Mexanu3m nepemelieHHsi NMPOTUBOMOXKAPHOrO 3aHaBeca. MexaHH3M
nepeMelleHUs 3aHaBeca JOJKeH ObITb 6e30TKas3HbIM B paboTe u obec-
IIeYHBATh J0CTATOYHO OLICTPOE MNepeKphiBaHHEe IIOPTaJbHOTO Ipoema.
3aHaBechl OBIBAIOT MOJABEMHO-OMYCKHBIE U pa3aBHKHBIE (puc. 11.4).
ITosmotHo 3aHaBeca / ¢ MOMOLIBIO CHCTEMBI TPOCOB 2 H GJIOKOB 3 COE/H-
HfieTCst ¢ KOHTPrpy3om 4 u Jje6eakoil 5. 3akpbiBaHHe INOPTaAJIbHOIrO
IIpoeMa OCYLIeCTBJISIeTCS MPH OCBOOOKAeHHH TopMo3a Jebeaku. Cko-
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Puc. 11.4. Cxembl MeXaHH3MOB IepeMellleHHsI IPOTHBONOMXKAPHBIX
3aHaBECOB:
a — MNOABEMHO-OMYCKHOIO OJHOMOJIbHOTrO; 6 — NOABbEMHO-OIYCKHOr0 ABYIOJb-

HOro; B — PpPas3sABHIKHOIO OAHOMOJIBHOIO;, I — Pa3ZBHKHOIO JABYIOJIBHOIO
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POCTb IlepeMelieHHUsI 3aHaBeCa peryJupyercs CcrneuHaJdbHbIM CKOPOCT-
HBIM TOPMO30M. JleficTBHe TOPMO3a OCHOBAHO Ha CONPOTHBJIEHHH HAXO-
JSILIET0Cs B €ro KopIyce Macsa Inpy nepeMenieHiy JonacTsaMu TopMo3a.
Ha koHTprpyssl 06bIuHO nepepaercsi 859, mMacch 3aHaBeca.

OTKpBIBaHHE NMOPTAJBHOrO MpOeMa OCYIIEeCTBJsIETCs JeGeaKoH, mpH
. 9TOM KOHTPrpy3 MOJHMMAeTcs B UCXOAHOE IOJOXKeHHe, 3anacas MoTeH-
I[HaJbHYI0O 3HEPruio, HeoOXOAUMYIO AJIS TMOCJEAYIONero 3aKpbiBaHHs
MOPTaJbHOrO IpoeMa.

CrpoutesbHble HODMBl W IpaBHJA NPENbABJSIOT K MeXaHH3MY Ie-
peMenenus psij Tpeb6oBaHuil. Ilpu 3aKpbIBaHHH MOPTAJIbHOrO Mpoema
3aHaBeC JI0JI2KeH NPHUXOAMUTh B JBHIKEHHE OT JEHCTBHSI CHJBl THAKECTH
co cpeznHeil ckopocThio He MeHee 0,2 M/c. PykoaTky jas pyuHoro (6e3-
TOPMO3HOrO) IyCKa 3aHaBeca YCTAHABJIHBAIOT HA IJIAHLIETE CLEHHL.
JucraunuoHHOe 3JeKTpoyNpaBJieHHe ABHXKEHHEM 3aHaBeca IpejpycMar-
pHBaeTcs M3 TPeX MeCT: H3 IOMeLIeHHs MOXKapHOro MOoCTa, C IJIaHIIeTa
CLIeHbl U U3 MOMelleHHs JebeJKH 3aHaBeca. 3aHaBec J0JXKeH HMeTb
3BYKOBYIO CHTHAJIM3aIIHIO, OMOBELAIONIYI0 O ero HoJbeMe U CIyCKe.

Y. IBYMOJNILHOTO TOJbEMHO-ONyCKHOrO 3aHaBeca (puc. 11.46) Heo6-
XOAMMO TPEAyCMaTPHUBATh 3ALIHTYy OT BO3JEHCTBHSI BBICOKHX TeMIepa-
TYp TPOCOB H OJIOKOB, a Takxke 6aJjloK IojBeca.

lFepmernsauus kpomMoxk 3anapeca. [l orpaHuueHuss IPOHUKAHUS
JAbIMa Yepe3 IIeJd U HEMJOTHOCTH B MeCTaX CONpsIXKeHHs 3aHaBeca
¢ TOPTaJbHON CTEHOH W IJIAHIIETOM CILEHBl NPHMEHSIIOTCS ClellHaJbHble
TeXHHYECKHe peureHds. TpaauuuoHHBIe C€MOCOOBI BHINOJHEHHS Y3JI0B
repMeTH3alHH NMoKa3aHbl Ha puc. 11.5.
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Puc. 11.5. T'epmernsanuss KpOMOK 3aHaBeca:
a — BepxHeil; 6 — HHXKHell; B — GOKOBOH
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I'epmernsanus BepxHeH KDPOMKH 3aHaBeCa OCYIIECTBJSIETCS C MO-
MOILbIO NecoyHOro 3atBopa. [Ipu onyckanuu 3aHaBeca CTasibHas 1MOJO0-
ca 2, npuBapeHHas K ero o6Bsi3ke I, MOrpy:KaeTcs B cJIOi necka J, Ha-
XOJSIIErocsi B KOPHITE, 06pa3yeM0M BBICTYIIOM CTEHBl H CTaJIbHBIM
yroakoM 4. Cioii mecka HeNmpoHHLAeM /sl NPOAYKTOB ropeHus. s
3alUTHl OT JeHCTBUS BBICOKOH TeMIlepaTyphl Ha BEPXHIOI0 KDOMKY 3a-
HaBeca HAHOCHTCS TEIVIOH3OJISIHS 5.

Fepmern3auusi HUXKHEH KDOMKH 3aHaBeca OCYLIECTBJSETCH C TI0-
MOILbIO 3JACTHYHOH HEroprouei «MOAYLIKH», U3TOTOBJEHHOH H3 acle-
CTOBOI'0 BOJIOKHA 6, 06€PHYTOr0 HECKOJbKHMH CJI0SIMH acOecTOBOH TKa-
uH. «[logymka» npubuBaercsi rBO3ASIMH K AepeBAHHOMY 6pycy 7, KOTO-
puiii 6oatamu 9 npukpensieH K HUXKHeil o0Bs3ke 8 saHaBeca. «Iloaymi-
Ka» CMsryaer yiap I[OJIOTHa 3aHaBeca O IUIAHLIET CIEeHHl H, OyayuH
IJIOTHO NPUKATOH K IJIaHIIeTy, o0ecliednBaeT XOpOIIyI0 IepMeTH3a-
gui0. J1Jisi Toro 4To6hl MOXKAap He pacnpoCTpaHsICs MoA muaHuerom 11,
N0/l 3aHaBecOM MOJKHA yCTpauBaTbCcsi INPOTHBONOXKAapHasi creHa 12,
Cnoii Tenyionsossiuuu 10 CayXKHT AJsi 3alHTHL y3Ja OT Neperpesa.

[epmernsauusi GOKOBBIX KPOMOK 3aHaBeca OCYIULECTBJSETCS K Mo-
MOIIbIO JJAaGHPHUHTHOTO YIVIOTHEHHS,, 006pa30BaHHOIO MABYMs MMapaMil
yrosakoB. OfHa napa yroJakoB I3 nmpuBapHBaeTcss K 06Bs3Ke 3aHaBeca,
a apyras napa I4 — x 6ankam /7, 3aMOHOJIMYEHHBIM B INOPTAJbHOM
cTeHe [5. Mexay yrojkaMu obpasyercs 3a3op mHpHHOH 5 MM. Kpome
TOTO, U3 YroJiKa H JIUCTAa YCTPaHBaeTCsl HalleJbHHK /8 ¢ TakuM e 3a-
3opoM. Ilpu mpoxoxkaeHun JaGUPHHTA NMPOAYKTHI TOPEHHS NOCJEN0Ba-
TeJbHO HPOXOIAT TPH Liesu. JITaGUpHHTHOE YIJIOTHEHHE HMeeT 60JbLIoe
I'H/IpaBJIHYECKOe CONpPOTHBJIEHHE.

JI1si KoMIeHCallMyd TeMIepPaTypHOro paclIHpeHHusi KapkKaca Mex1y
KOHLIAMH YTOJIKOB YCTpaHBaeTcsi 3a30p, BeJHYHHA KOTOPOTO @ ompeje-
JIIeTCSl ¢ Yy4eTOM TeMIepaTypHOil nedopMalu Kapkaca HOpH Harpese
ero 1o 400°C. Co CTOpPOHBI CII€HBl y3J/IBl TeépMeTH3alMH 3alHIIAKTCA
Tennousoaanueir 16.

.
11.3. TeHpeHuun B 00J1aCTH KOHCTPYHPOBAHHUS
NPOTUBONOXKAPHOrO 3aHaBeca

TpaauuuoHHble KOHCTPYKUHH TPOTHBOMOXKAPHBIX 3aHABECOB HMEIOT
CYlleCTBEHHBIE HeJOCTATKH.

Hecyuiue a1eMeHTH Kapkaca sanaBeca paccuHTHIBAIOTCS Ha Haubo-
Jiee HEBBITOAHBINH BuJ paboThl — u3ru6. DBcaencTBue 3sTOro saHasec
uMeer GOJBUIVIO Maccy, JOPOr H BecbMa Heya00eH B 3KCIUIyaTalHH.

l13-3a GoJiblllol Macchl 3aHaBechl He o0ecreyuBaloT OBICTPOro 3a-
KPBIBAHUS IOPTAJILHOTO MPOEMa, HCKIIOUeHa TeXHHYeCKas BO3MOKHOCTD
HX aBTOMAaTHUYeCKOro omyckauus. He yjgaercs usroraB/iHBaTh 3aHaBeCH
3aBOJICKHM CIIOCOG0OM M TPAHCIOPTHPOBATbL K MECTy CTPOHUTE/bCTBA.

CsapHble KeCcTKHe KapKachl TPaJHIIMOHHBIX 3aHAaBECOB IpPH Harpe-
BaHHU B YCJOBHSIX NMOXKapa 3HAYUTENbHO Ae(OpPMUDPYIOTCS IPH HEPaABHO-
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 MEpHOM IIporpeBe KapKaca, 4TO BbI3bIBA€T €ro paspylleHHe H OTCJoe-
. HHE TeIJIOH30JIALHUH.

HenocraTku TpaaHIHOHHBIX KOHCTPYKLHi NPOTHBOMOXKAPHBIX 3aHa-
BECOB BBHI3BIBAIOT HEOOXOAHMMOCTb B pa3paboTKe HOBBIX HX BHJI0B. Kom-
CTPYKIHH TaKHX 3aHaBecOB paspabarhiBaiuch [MmporeaTpom npH yua-
crun BUTITIO u BHHUHUITIO MBI CCCP. HauboJsee nepcrneKTHBHbL
3aHaBeChl MeMOPaHHOTO H BAHTOBOT'O THIIOB.

Mewm6paHHBIH MpoTHBONMOXKAPHBIA 3aHaBec (puc. 11.6) cocrout u3
II-o6pasnoit cBapHOi pamMbl /—2 1 cBapHOH MeMOpaHBI H3 CTaJbHBIX
~ auctoB 8 tosmuHoi 1 MM. Ilocse cBapku Ha MeMOpaHy HaHOCHTCSH aH-
THKOPPO3HIHOE MOKpPBITHE, XKeJaTeJbHO Heropiouee.
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Puc. 11.6. ITpoTHBOnOXapHbLIi 3aHaBec MeMGPAaHHOrO THNA

Tennousonsiuus 3aHaBeca ABYXCTOPOHHSIA M3 ABYX CJoeB 4 TemJo-
usonsiuuonnoro Marepuana ATHMCC-15 na OCHOBe IITamneabHOTO
CTEKJIOBOJIOKHA C NPOKJIAAKOH MeX/y HHMH NATH CJOeB MSTOH aTioMH-
HueBOH (osbru. CHapyXKH NPOKJIaAbIBaeTCss OAHH CJIOH ac6ecToBoro
HEeTKaHOro mMatepHuasa o. [Isis 3amuTe OT MeCTHHIX nedopmanuii nake-
Ta Ha HEero yKJajblBaeTcs MeTa/JIHyecKast CeTkKa CO BCIMYYHBAIOUIHMCSH
nokpbiTieM BITM-2 uiau npukaeeHHOH TEPMOCTOHKHM KJjeeM CTeKJO-
TKaHbIO.

BepxHuil rOpH30HTAJbHBIN CTEepPKEeHb paMbl / cOCTaBjieH W3 ABYX
yrosikoB paamepoM 75X 75X 6 mm. Ha BepxHeM ropH3OHTaJbHOM CTepK-
He paMbl YCTAHOBJIEHO IPOKJIAJOYHOE YIJIOTHEHHE.

¥Y3es yNJIOTHEHHsSI COCTOHT M3 CTAJIbHOTO JHCTa 8 TOJIIHHOH 2 MM,
KOTOPBIil ¢ TOMOMLIBIO YroJiKa H 60JTOB /0 KpenmuTcsi K NOpTabHOH cTe-
He. K Jamcty ¢ momoimibio GONTOBHX coeiuHeHHit 9 u I/ npukpenseHa
«TMOAYIIKa» U3 acOECTOBOTO MyXOBOro HIHYpa 7, OOTAHYTOTO HECKOJIbKH-
MH CJIOSIMH CTEKJOTKaHH 6.
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BokoBbie cTep:kHE paMbl 2 cBapHble H3 NPOKATHHIX npoduieii. Tas-
poBHIii TpefeHb CTOEK BXOAHT B KOPOOKY HampaB/SIOIHX «B 3aMOK»,
obpasys nabupuHTHOe yniaoTHenune, O HOBpeMeHHO rpefeHb HCKI0Yaer
BO3MOJKHOCTh MNajieHHsl MOJOTHA 3aHaBeca MpPH paspylIeHHH TPOCOB
BO BpeMsl moxapa. I'epMern3anus HHXKHEHl KPOMKH 3aHaBeca ocylie-
CTBJISIETCS] C TIOMOILBIO 3/1AaCTHYHON «IOAYIIKH®, COCTOsILIEN U3 ac6ecTo-
BOrO BOJIOKHa /3, OOTAHYTO#l ABYMsI cJossMu ac6ecToBoil TKaHH 14 u
6ostamMu [5 MPUKPENJIEHHOrO K HHXKHEMY NOscy MeMOpaHbl, yCHIEHHOH
cTaJbHOU nonocoi 12.

BanToBbiii mpoTHBONOXKAapHBIH 3aHaBec (puc. 11.7) umeer [1-o6pas-
HYIO CBapHyl0 paMmy. BokoBble CTep:KHH pambl 2 TaBPOBOTO CeYEHHS.
Bepxuuit crep:keHb pambl ! BBINOJHEH H3 TPYOH Auamerpom 120 mwM.
CoeuHeHHe BepXHEro CTepiKHs U OGOKOBBIX CTOEK IPOHM3BOJHMTCA IpPH
IIOMOILIH JIBYX KOCHIHOK & H 6OJTOB 6.
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Puc. 11.7. TlpoTHBOMOXKapHbIi 3aHaBeC BAHTOBOrO THIA

Tenonsonsiuust ¥ y3/abl repMeTH3alUH 3aHaBeca TakKHe Ke, Kak
y MemOpaHHOTO 3aHaBeca. [IpuHIHNHAIbHOE OTJIHYHE 3TOrO 3aHaBeca
COCTOHT B TOM, YTO CTaJIbHAsl CBapHasi MeMOpaHa 3aMeHeHa CHCTEMOH
TpocoB, obpasyloumux cerky ¢ siueiikamu 500500 mm. BeprukaabHbie
Tpochl 3 AHaMeTpoM 6 MM SIBJISIOTCS pacnpelesHTeJbHHIMH M HeCyT
TOJIbKO HE3HAUNTE/NbHYIO BePTHKAJbHYIO HAPY3Ky OT MacChl TEMJIOH30-
JSIMU NOJIOTHA 3aHaBeca. Harpyska or JgaBjieHHs] NPOAYKTOB TOpeHHS
BOCIIDHHHMAeTCsi TOPHU3OHTAJIbHBIMH TpocaMu 4 amameTpoM 9,5 MM
H TiepejlaeTcsi Ha BepTHKaJbHble GOKOBBIE HampasJsiouine 2, KOTOpble
3aBejleHBl «B 3aMOK» cToek [1-06pasHoii paMBl 3aHaBeca.

®parmeHThl MeMOPaHHOTO M BAHTOBOI'O 3aHABECOB HCIBITHIBAJIHCH
Ha orHecroiikocTs Bo BHHUUIIO MBJI CCCP. Brisio ycraHOB/IEHO, 4TO
Ipejes OTHeCTOMKOCTH MOJIOTHA MeMOpaHHOTO 3aHaBeca paBeH 1 u,
Y BaHTOBOrO 3aHaBeca Ipejies orHectoiikocTu cocraBus 0,5 4, ofHAKO
TyTeM YBEJHYEHHs TOJIIHHBI TEIJIOH3OJSIIIHU €ro TaKXkKe MOXKHO J0Be-
ctH 1o 1 4.

[TpenMy1iecTBa HOBBIX KOHCTPYKLHE IPOTHBOIOXKAPHBIX 3aHABECOB
oueBuAHb. OHH He NMOABEpPIKEHbl KOPOOJEHHIO TNPH HarpeBe, HMEIOT
JIBYXCTOPOHHIOK H30JISIIMI0 U MOTYT YCIIELIHO BBINOJHSTH CBOH (DYHK-
IIHH NIPH OTHEBOM BO3/IeHCTBHH KaK CO CTOPOHBI CLEHBI, TaK H CO CTO-
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POHBI 3pHT€JIbHOI‘O 3aJia, OHM Jierue TpaJuMIHOHHBIX 3aHaBeCOB: MeM-
6panHblii — B 3,8 pas, BaHTOBHIH — B 6 pas. [TonoTHa 3aHaBecoB MOTyT
M3TOTOBJISATHCSI 3aBOJCKHM IyTeM M TPAHCIOPTHPOBATHLCS CBEPHYTHIMH
B pDYJIOH. Ha HYJI€EBOM IJlaHe IOJIOTHA 3aHUMAalT BJABOE€ MEHbIle MecTa
IO LIHPHHE, YTO pacIIUpseT NOCTAaHOBOYHble BO3MOKHOCTH. HoBble 3a-
HaBeChl JlellleBJe TPAAHIHOHHBIX 3aHaBeCOB: MeMOPaHHBIH MPUOIH3H-
TesibHO B 3,8 pa3a, BaHTOBBIH — B 6 pa3. OpHaKO AJsT TOTO 4TOOH yOe-
JIUTbCS B HAaJEXKHOCTH MeMOpaHHOIO U BAHTOBOIO 3aHaBeca, HEOOXOAHU-
MO BBISICHHTb HX 3((PEKTHBHOCTD B MpoOLecce KPYyNHOMAcCIUTaOHbIX OrHe-
BbIX ONBITOB B peaJsibHbIX YCJOBHSIX IIO0XkKapa B CLEeHHYeCKOH KopoOke
3PEJNHILHOIO IpeANnpHATHS.

Fnasa 12
NMPOTUBOIIO)XAPHBIE PA3PbIBbI

12.1. HopmupoBaHHe NMPOTUBONOXKAPHBLIX Pa3pPbiBOB

ITpoTuBONOXKapHBIe Pa3pbIBBI NpeAHA3HAUEHDI IS MPeAyIpexK1eHHs
BO3MOXKHOCTH pacHpoOCTpaHeHHs MoxKapa Ha cocejHHe 3[aHHS H COOPY-
JKEHHs 10 MOMEHTa BBEJEHMS CHUJI U CPEJCTB Ha TYUIEHHE MoxKapa M 3a-
HIHTY CMeXHBIX 00BEKTOB, a TaKXKe JJ1s1 0OecreueHHs yCIelHOro MaHeB-
‘PHpPOBaHHS NOKAPHBIX MOApa3aeneHui. Takum 06pasoM, pa3pbiBbl MexK-
Jy 3/1aHHSIMH H COOPYKEHHSIMH MOXKHO paccMaTpuBaTh Kak OJHH
U3 BHJOB IPOTHBONOXKAPHBIX Mperpan. .

TpeboBaHHsT K MPOTHBOMOKAPHBIM pa3pbIBaM COJEPKATCs B riaBax
CHulloB. Tak, OCHOBHBIM JOKYMEHTOM IO NJIaHHPOBKeE, 3acCTpOiike ro-
pOZOB H HacejqeHHBIX MecT siBasercs ryiaBa CHull 11-60-75; mo mpoek-
THPOBAHHIO TeHepaJ/IbHbIX IJIAHOB MPOMBIIJIEHHBX TNPeANpHATHH —
CHull 11-89-80; cenbckoxossiiictBeHHBIX mnpeanpusaTuit — CHull
11-97-76; cknanoB Hedtu u HedrenpoaykroB — CHull I1-106-79. Tpe-
6oBaHHS K pa3pbiBaM, pasBHBAIOIIHE H JAONOJHSIOUIHE MOJOXKeHHS
CHulloB, umerorcst Takke B BEIOMCTBEHHBIX HOPMATHBHBIX JIOKyMeH-
Tax, YKa3aHUdIX H HHCTPYKIHAX OOLIErocyAapCTBEHHOTO H COIO3HO-pec-
ny6JaHKaHCKOTO 3HaueHus. . Kak mpaBHiio, MexXoTpacjeBble M OTpacJe-
Bble I'JIaBbl CTPOUTEJNbHBIX HOPM H NMPABHJ pPEraaMeHTHPYIOT BeJHYHHY
paspbiBa MexX1y 3JaHHSMH H COODYXKEHHSIMH B 3aBHCHUMOCTH OT HX
Ha3HayeHHsi, NOXKAapPHOH ONACHOCTH H CTENeHH OTHeCTOHKOCTH.

Crennanu3npoBaHHble U BeJOMCTBEHHBIE HOPMATHBHbIE JOKYMEHTHI
Pa3BHBAIOT MOJOXKEHHsI MeXKOTpaceBbix U orpacieBnx rias CHullos,
B GOJIbIIIEH CTEMEHH YUHTHIBAIOT OCOOEHHOCTH HPOEKTHPYyeMbIX O0bek-
TOB H HOPMHDYIOT pasphIBbl C YY4€TOM JONOJHHTENbHBIX (DaKTOPOB:
(hU3HKO-XMMHUECKUX CBOHCTB mepepabaTbiBaeMBbIX HJIH XPaHUMBIX Be-
mecTB, crmocoba INPOM3BOACTBA, BHAA M HAaMMEHOBaHHs YCTaHOBOK
T I
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HopMbl cogepzkar TakXke yKasaHHs O COc06aX KOMIEHCAUH HEI0-
cTarpoulel BeJHYHHBI NPOTHBONOXKAPHBIX Pa3pbIBOB.

Ywmenbliienue TpebyeMoii BeJMUHHBI IPOTHBOMOXKAPHOrO pasphiBa
BO3MOXHO IIDH HAJHYHK B 3[aHHSX aBTOMATHYECKHX CHCTEM IOXKapo-
TYLIEHHs MJIH T0XKapPHOH CHTHAJIM3alMH; CHHKEHHUH NOXKAPHOH Harpys-
KH WJIH T0XKAapHOH ONACHOCTH MPOH3BOJCTB; CHHXKEHHH BMECTHMOCTH
CKJ1aJIOB UJ1H M3MEHeHHH crnocoba XpaHEeHHs BEeIeCTB; MOBLIIEHHH CTe-
[eHH OTHECTOMKOCTH 3JaHHH H COOPYXKEeHHH.

Paccrosinne Mexy NpOH3BOJACTBEHHBIMH 3JaHUSIMH H COOPYKEHHS-
MH He HOPMHpYeTcs:

a) ecqM CymMMa Iowmlajed TMoJoB ABYX M 6oJjiee 3[aHHH HJIH COOPY-
kenuit 111—V creneneit orHecTOMKOCTH He NpeBHIIAET MJIOLIAAM I10Ja,
JIONYCKaeMOH Mexk 1y IMPOTHBOMOXKAPHBIMH CTeHAMHK 10 Haubojee Moxa-
pOONacHOMy MPOH3BOACTBY H HU3IIEeH CTENEeHH OrHeCTOHKOCTH 3AaHuH
H COOpPYKEeHHH;

6) ecan creHa Gosiee BBICOKOTO WJIM IIMPOKOTO 31aHHS HJIH COOPY-
JKEHHs, BHIXOASAILASE B CTOPOHY APYrOTO 3[aHHs, ABJSETCS MPOTHBOIO-
JKapHOH;

B) ecsu 3aHus u coopyxkeHus 111 cTeneHH orHecTOHKOCTH HE3aBH-
CHMO OT TOKapHOii OaCHOCTH Pa3MelllaeMblX B HUX IPOU3BOJICTB HMEKT
NPOTHBOCTOSIIHE TVIYXHEe CTEHBl MJIM CTEHBI ¢ IPOe€MaMH, 3aNOJIHEHHbI-
MH CTeKJ06JJOKaMH WJIH apMHPOBAaHHBIM CTEKJOM C IpejiesJoM OrHe-
cTroiikocTd He Menee 0,75 u;

r) maag 3gaHuii u  coopyxkenuit I u Il creneneii’ orHecToHKOCTH
¢ npousBoictBaMu Kareropui I u [L.

IIpu paspabarke TpeGoBaHuii B 06/aCTH HOPMHPOBAHHMS BeJUUHH
NPOTHBONOXKAPHBIX Pa3pbIBOB YUUTHIBAKOTCS TeXHHKO-9KOHOMHYECKHE,
CaHMTapHble W MPOTHBONOXKAapHble TpebGoBaHus. OQHAKO mOC/HeqHHE
MOJUAC IPOTHBOPEUUBHL. YMEHbIIEHHE MPOTHBONOXKAPHBIX Pa3pbIBOB
JlaeT CYLIeCTBEHHbII SKOHOMHYECKHH 3D (PeKT eauHOBPEMEHHBIX KalH-
TaJbHBIX H SKCIIYATALHOHHBIX 3aTpPaT H3-3a YBEJHUYEHHS IIOTHOCTH
3aCTPOHKH, YMEHbUIEHHS MPOTAXKEHHOCTH TEXHOJOTHUECKUX H JOPOXK-
HBIX KOMMYHHKAaIHH, 3aTparT Ha 6JaroycTpofCcTBO TEpPHTOPHU H T. L.
BMecre ¢ TeM yMeHbllIeHHe pPa3phIBOB MeXKAY 3JaHUSMH H COOPYIKEHHSs-
MH CBSI3aHO C YXYALIEHHEM CaHHTAPHO-TMTMEeHHYEeCKHX YCJIOBHH H CO-
3JJaHHEM YTIPO3Bl BO3MOXKHOTO paclpoOCTPaHEHHs MOXKapa B cjaydae ero
BO3HHKHOBEHHSI.

ITpoekTHpys reHepasbHble MJIaHBl, HEOOXOAHMO CTPEMUTHCA K TOMY,
yTo6Hl TIPH PAIMOHAJbLHON MJOTHOCTH 3aCTPOMKH COXpaHsach Heo0Xo-
JUMas BEJIHYMHA NPOTHBOMOKAPHBIX Pa3PBIBOB MJIH 0€301acHOCTb obec-
TneyuBaNach JAPYrHMH TeXHHYECKMMH pelleHHsMu. Pelenue 3To# 3axa-
YK BO3MOXKHO HA OCHOBE pa3pabOTKH HAayuHO 0OOCHOBAHHBIX NMPHHIHIIOB
HOPMHUPOBAHHSI BEJHUYHHBI NPOTHBONOXKAPHLIX Pa3phIBOB.

HopMbl persiaMeHTHPYIOT Tak:Ke TpebOBaHHS K B3aHMHOMY paclio-
JIOXKEHHI0 0OBEKTOB MO MX MOXKAPHOW OMACHOCTH OTHOCHTEIbHO Npeob-
JlaJlalolero HampaBJeHus BeTpa U pesnbeda MECTHOCTH, COCTOSHHIO
MOJ'’be3/I0B, AOPOT H BOJOHCTOUYHHKOB, pasmemeﬂmo MOXKApPHBIX JIeMNo
HoT. N
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12.2. OGocHOBaHHE BEJWYWH NMPOTHBOMOXKAPHBIX Pa3pbIBOB

Meroja pacuera NMPOTHBONMOXKAPHBIX PA3PBIBOB C yueToM TpeboBaHui
3KOHOMHKH W MOXKapHOH 6e30IacHOCTH MOXKeT ObiTh ONpejesieH Ha Oc-
HOBe aHaJjii3a MPHYHH pacnpoCcTpaHEHHs TMoxKapa MexXAy 3JAaHHAMH
H COOPYXKEHHSIMH. :

[IprunHaMu pacnpocTpaHeHHs NOXKapa Ha NPOMBIIIJIEHHBIX OObek-
Tax MOTYT ObITb IIEPEHOC TEIJIOBOH SHEPrHH IyTeM JYYHCTOIO H KOH-
BEKTHBHOTO TelJ/J000MeHa, B3DBIBLHI B TEXHOJOTHUECKOM 060pyLOBaHHH;
BBIOpPOC, BCKHIIAHHE WJIH PA3JIHB TOPIOYHX JKHJKOCTeH TIPH TOpEeHHH
B pesepByapax; H3JIMIIHAS 3arasoBaHHOCTb CPeJibl U NEePexXoJ] OTHs IIOo
napo- UJH Ta30BO3AYIIHOH Troployedl CcMeCH Ha Heropsiliufi o6DbekxT;
3aMasyuyeHHOCTb H 3aXJIaMJEHHOCTb TEPPHUTOPHH.

[Tpu o6ocHOBaHMH MPOTHBOMOMKAPHBIX PA3PLIBOB MEXy 3AaHHAMHU
H COOPYXKEHHSIMH YYHTHIBAIOT TOJBKO JyuyHCTHIH Tennaoobmen. Koxpek-
THBHOH COCTAaBJSIOLIEeH TENJIOBOrO MOTOKA IpeHeOperamT MO CJAeLylo-
LIUM NIPHYMHAM: BO-NEPBHIX; IIPU II0XKapax OHa Bcerja HalpaBJjeHa
BBEDX U He BJIHSIET HA CTeNeHb HarpeBa 06/yyaeMoro o6bekra, BO-BTO-
pBIX, IPH BETPOBBLIX HAMOpax B CTOPOHY 06JydaeMOro oGbeKTa MJIOT-
HOCTb TeIJIOBOTO NOTOKA HECKOJbKO ocjabeBaer 3a CyeT yMeHbIUEHHH
pasMepoB H3Jy4alolell MOBEPXHOCTH NPU HAKJOHE IIJIAMEHH U yBejHye-
HHUSI 3aJbIMJIEHHOCTH Cpeibl Mexay oObekramu. HckiaoueHueM sBJIs-
I0TCS OT/JeJbHbIe N02Kaphl Ha OTKPHITOH MECTHOCTH, KOT/a IPH CHJIbHBIX
BETPOBBIX Hamopax nJjaMs HAaKJIOHSETCS HaCTOJbKO, 4TO B OrHe OKa3bi-
Baercd 00JyuaeMbli OODBEKT.

H3BecTHBI ciiyyaH, KOria HOBble OYaru NMoxKapa BO3HHKAJH OT yNaB-
KX HCKpP M TOJIOBHEH Ha 3HAYHTEJBHOM pAacCTOSHHH OT TOpSAILEro
o6bekra. OHAKO MOXKAaphl IPH 3TOM Pa3BHBAIOTCHA HACTOJLKO MeJJIeH-
HO, YTO WX JIHKBHUAAIHsI OCYLIECTBJ/ISIETCS IMEePBHYHBIMH CPEJACTBAMH IO-
)kaporyuienus. VckiioueHueM SIBJSIIOTCS CeJNbCKOXO3AHCTBeHHble 00b-
eKTHI, CBSI3aHHBIE C OTKPBITHIM XpaHeHHeM H IepepaboTKOH BOJIOKHH-
CTHIX BeLIeCTB (XJONMKa, TpecThl JyOsHBIX KyJbTyp, CeHa, COJIOMBI
H T. I..), KOTJa He0O6XOMMO NIpH pacyeTe NMPOTHBOMOXKAPHBIX Pa3phiBOB
YUYHTHIBaTh MCKponepeHoc. [lJisi APYrHX O6bEKTOB yueT HCKponepeHoca
NpH HOPMHPOBAHHH Pa3pHIBOB 3KOHOMHYECKH HeompaBiaH. UYro Kaca-
eTcsi JAPYTHX TepeuucJeHHbIX NpPUYHH paclnpocTpaHeHus IoXKapa,
TO TMpaBHJIbHAS SKCMJIYaTallHsi TEXHOJOTHYECKOro o60pylOBAHHS H BHI-
MOJIHEHHE PEXHUMHBIX TDeGOBaHHi MOXKapHOH 6e30IaCHOCTH NO3BOJSAIOT
He MPHHUMATh HX BO BHHMaHHe NPH PeIleHHH JaHHOTO BONpOCaA.

, B ocHOBY Merosa 06GOCHOBaHHSI BeJIMYMH MPOTHBONOMXKAPHBIX Pa3Phi-

BOB MEX/y 3JaHHSIMH M COOPYKEHHSIMH TMOJIOKeHa KJaacCcHyeckas Teo-
pust Temyioo6MeHa usayuenueM. CyIIHOCTD 3a7a4H CBOAUTCA K COMOCTAB-
JIEHHIO peasibHOM (majaioleil) MIOTHOCTH TENJOBOTO NMOTOKA s 06.y-
4aeMOro 06bEKTa (ua; C MAKCHMAJIbHO AOMYCTHMOH (yon. ¥ CJOBHE Oe€3-
ONaCHOCTH BHINIOJHAETCS, €CJIH:

QxS om- (12.1)
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Teopernueckoe omnpejeseHne BETHUHHBl (n,, CBOAHTCS K OIpejeJie-
HHIO TJIOTHOCTH TEIIOBOTO IIOTOKA HAa NMOBEPXHOCTH JAHATEPMHYHOTrO
sneMenTa F, npu usayuarmmieii nopepxsHocta F;. Cxema Temnoo6MeHa
noxkasaHa Ha puc. 12.1. Pasobbem uamyuaroulyio nosepxHocts F; Ha
6ecKOHEUHOe MHOXKECTBO 3jieMeHTapHbX miomanok dF;, tak uto

F,=2XdF,. __ (12.2)
0

Puc. 12.1. Cxema Jy4HCTOrO Tema006-
MeHa

Oueprusi Q,—p, H3/nyyaeMmas 3a €IMHHIY BPEMEHH NOBEPXHOCTHIO
dF, B npesenax npoctpaHcTBeHHOTO yria dw;, onpejensiercss mo ypas-

HEeHHIO - -
d2Q|_2=qBCOSBldﬁ)1dF|. (123)

WM HTEeHCHBHOCTD M3JIyYeHHs] CepPOro Tesia B HOPMaJbHOM K IOBEPXHO-
CTH H3JIydeHHs HallpaBJIEHHH (, BbIPAXKAETCs ypaBHEHHEM:

4
qu=2% (——T‘ : (12.4)
T\ 100
rje
T] 4
£10 — i 12.5
100 100 q ( )
3/1eCh s; — CTeleHb YEPHOTHl H3Jydalolledl NOBEPXHOCTH; Op — KOH-

CTaHTa M3JyyeHHs aOCOJIOTHO uepHoro Ttena, Bt/ (M2-K%);
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T, — temnepatrypa usayuawouieéi nosepxnocts, K; g, — uHTe-
rpajbHasi (CpeJHEeNnOBEPXHOCTHAN) IJIOTHOCTb TEMJOBOTO MOTO-

Ka, Br/m2.
C yueroMm cxeMbl Ha pHC. 12.1 NpoCTpaHCTBEHHBIH YTroJl ONpeIeTHT-

Csl IO ypaBHEHHIO

dFscos
S L (12.6)
S2
TR S - paCCTOﬂHHe Me}K]ly HeHTpaMH SJIeMEHTaprIX IIJIOUIa 10K

dF, u dF,.
[ToncraBuB B ypaBHenue (12.3) 3nauenus ¢, ¥ do;, moayyum:

T) \4 cosP;cosPe
L . L ‘ dF,dF,. 12.7
i s? AR

C yuerom paBeHctBa (12.5) ypaBHenue (12.7) mpeobGpasyercs:

A0 e, OSPIC0SP p e (12.8)
nS?
Pasjenus o6e yactu ypaBHenus (12.8) na dF,, moayuum:
2
Qs i gys casfh00sPs « (12.9)
dF, nS2
HJTH
B g RBPro0Shs | (12.10)

nS?

[TpounterpupoBaB ypaBHenue (12.10) mo miomazu F,, monyunm
HCKOMYIO BEJHYHHY IJIOTHOCTH TeIJIOBOrO IOTOKA HAa IOBEPXHOCTH
szI

cosf cos
e 4 oo S0P g (12.11)
nS?
¥i

5‘ cosP cosPs

Bripaxenue
nS?

dF, mpeacraBasier coboii Koad-
Fi

dunHeHT 06/yueHHOCTH MOBEPXHOCThIO F| aneMenTapHoOil miomaiky Ha
noBepxHOCTH Fy:
cosf; cosPs

e dF=q¢. (12.12)

Fi

Takum o06pasoM, MNJIOTHOCTb MNajalouiero Ha obJuyuyaeMbli 00beKT
TEIJIOBOrO IOTOKA ONpeJessieTcss Kak MPOH3BeJeHHe HHTerpaJ/bHOM
IJIOTHOCTH M3Jy4yeHHUs Ha KO3(PHUIHEHT 06/1yueHHOCTH:

Qiae—qa - (12:13)
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C yuerom yc/0Bus1 6e3onacHoctd (12.1) umeem:
QuP<Gon- (12.14)

Mckomas BesMuMHA NPOTUBONOXKAPHOTO pasphiBa BXOJAUT B KOI(PdHu-
uueHT o6aydeHHocTH . OHa 6yaerT y/a0BJEeTBOPSATh TpeGOBAHUAM IIO-
JKapHOH 6e30MacHOCTH U 9KOHOMHKH NPH COOJIOJ€HHH PaBEeHCTBA:

i Jron=(aP. (]215)

Takum o6pasoMm, ijs onpejeseHHs] BeJHYHHBI NPOTHBONOMKAPHOTO
pasphiBa MeXAy 3JlaHHSIMH H COODYKEHHSIMH HeoOXOAMMO pacmnoJararthb
HaJeXHbIMH HCXOJAHLIMH JIaHHBIMH IO JIONYCKaeMOH HHTEHCHBHOCTH
o6snyueHus1 AJs1 OOBEKTOB pPa3JHYHOIO Ha3HAueHHsl, HHTerpaJbHOH
HHTEHCHBHOCTH M3JIyUeHHs] MJaMeHH NPH TOPeHHH MaTepua/oB B pas-
JHYHBIX YCJOBHSIX, @ TaKke IO pasMepaM H (opMe H3/1y4yarOUIHX
NOBEePXHOCTeH, BANUAIOIHNX HAa KOI(DHIHEHT 06JyUyeHHOCTH.

12.3. ®akropbl, BAHSIOLMEe HA BeJHYUHY MPOTHBOMOXKAPHBIX
pa3pbiBOB

Jdonyckaemas MHTEHCHBHOCTb 00ay4eHud. [lomyckaeMas HHTEHCHB-
HOCTb 00JIy4eHHs SIBJIsIeTCSl SKCIepUMeHTa bHOi BeauunHoi. TlpuBesem
onpejeNeHHe HWHTEHCHBHOCTH OOJIyueHHsI Ha ONBITHOH ycTaHOBKe
(puc. 12.2). Manyuarenem Ciy:KHJIa MaHeslb, CMOHTHPOBaHHAs H3 rope-
J0K uHppakpacHoro usnyuenuss FMBJI-1; cpeansas remneparypa usay-
yatesns 1000°C. McneiTeiBaeMble 06pa3ubl B CHElHAJbHONH H30TepMHYe-
CKOH paMKe KpeIMJIHChb Ha CTOJIe, MepeABHUralolleMcsl Ha POJHKAaX IO
HaNpaBJSIOLIM ¢ MOMOIIbIO JebeAKH. 3ajaHHbli TenJ0BOH MOTOK Ha
IIOBEPXHOCTH 06JyyaeMoro ob6pasia ycTaHaBJIHBaJCsS MyTeM H3MeHeHHs
pDaccTPYHHA OT H3JjydaTessl A0 obpasla u H3Meps/ICs aKTHHOMETDPOM.

AN

Puc. 12.2. CxemMa OnbiTHOH yCTaHOBKH:

1 — u3ayuarteab; 2 — HCHbIThIBaeMbiii o6pasen; 3 — 3SJEKTPOHHBIH MOTEH-

uHOMeTp; 4 — paMka AJs KpenJeHus o6Gpasna; 5 — HanpasisiioUlde s

nepeaBHKeHuss crona; 6 — Tpoc; 7 — GapaGaH AN HAMOTKH TPOCHKA;

8 — mKana AJA onpejesieHHs] PacCTOSAHHS OT maHesau A0 o6pasua; 9 — me-
PelBHIKHOI cTON
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Tonmuza 06pasioB NPUHHMAJIACh H3 YCJAOBUS, YTOObI TeMueparypa
Ha HeoOorpeBaeMOH CTOpPOHE MX He M3MeHs/Iach B MpPOLECCe OMbITa.
Kontposb 3a temneparypoit Ha obayuaemoit u Heob/yuaemMoii nosepx-
HOCTSIX oOpasma oOCyUIeCTBJSIJICA TepMonapaMu, COJOKHPOBAHHBIMHU
C 3JE€KTPOHHBIM NOTEHLHOMETPOM.

O6/1yueHHI0O MOJABEPrajHCh pas3u4YHble MAaTepHajbl OPraHHYEcKOro
H HEOpraHHYeCKOro NMPHCXOMK/JEHHs, a TaKKe 3/J1eMeHThl OKOHHBIX Mepe-
IJIeTOB, AbIXaTeJbHOH apMaTypbl NPOHM3BOACTBEHHBIX YCTAaHOBOK H pe-
3€pBYapoB.

s opraHHYecKHX MaTepHasOB 3a KPHTEPHH OLLEHKH (o; MpHH-
MaJochb HauMeHbllee BpeMsl OT Haya/ja HNPOBeJeHHs ONbiTa 10 BOCHJIa-
MEeHeHHs MPOAYKTOB TEPMHUYECKOTO Pas3JIOXKeHHS MPH KPaTKOBPEMEeHHOM
nojHeceHnn K 06pasily MOCTOPOHHErO HCTOYHHKA 3aXKHTaHMs (rasoBoro
¢utnabka) aubo 10 Hayasa TiaeHus. Havaso TaeHus MatepHasaa xapak-
TEPH30BAJIOCh MOSIBJIEHHEM IIEePBOH HCKPBL Ha 06/1y4yaeMOoii MOBEPXHOCTH.

[Ipu 06ayueHHH HeOpraHUYeCKHX MaTepHaJoB HCXOMHJH H3 YCJIO-
BHSI, YTO B3PBIBOONACHBIE KOHLEHTPALMH MOTYT 06pa3oBaThCsi BHYTPH
annaparoB U BHE IIPOU3BOJCTBEHHOrO 0OGOPYAOBaHHS, @ HCTOYHHKOM
BOCIIJIAMEHEHHs] MOTYT ObITh JIIOOble KOHCTPYKILHH, NPEAMEeThl HJIH TPY-
60npOBOAbI, HATPEThle A0 TeMIepaTyphl caMOBOCHJIAMEHEHHS] TOPYHX
JKHAKOCTEH HJIH ra3oB, IPUMEHseMbIX B IPOU3BO/CTBE,

OnbiThl MOKa3aJH, YTO HHTEHCHBHOCTb OOJIy4eHHs, IPH KOTOPOH
HabJl0a0ch 3aropaliue o6pasioB, 3aBHCHT OT pojAa W Temjodusnue-
CKHX CBOHCTB MarepHaJjia, COCTOSSHHSI €r0 MOBEPXHOCTH, JJIHTEJIbHOCTH
JeHCTBHS HCTOYHHKA H3JIyYeHHs: H YCJOBHi Temaoo6MeHa 06/1yuaeMoro
MaTepHaJa co Cpeoi.

[To cyuiecTBy, B ONbITaX ¢ OPraHHYeCKHMH MaTepHajaMH ONpexess-
JIOCb BpeMsi 3aropanusi 06pa3LoB NPH 3aAaHHOH HHTEHCHBHOCTH 00My-
yeHus. [IpH aHATHTHYECKOM ONpeJleJIeHHH BeJHYHHBI NPOTHBONOXKAPHO-
ro paspeiBa majaioniasi Ha o6Jsy4yaeMblit 06bEKT IJIOTHOCTb TEIJIOBOTO
MOTOKA TaKxKe MPUHHMAeTCs MOCTOSHHOH H PAacCUHTHIBAeTCs /IS pas-
BUBIIEroCsi Moxapa. B peajbHBIX YCJIOBHSIX NPH PasBHUTHH IOXkKapa
JI0 pacyeTHBIX pPasMepoB MJIaMeHH Bceraa co6J01aercs yC/lOBHE:

Laan < Qionns (12.16)

YTO MO3BOJISIET NMPHHATh HCCJAEAYEeMYI0 BeJIHYHHY 3a MaKCHMaJjbHO J10-
NyCTHMYI0 HHTEHCHBHOCTb 00JyyeHHs. 3aBHCHMOCTb BPEMEHH 3aropa-
HHUSI HEKOTOPBIX M3 HCHBITAHHBIX OPTaHHUECKHX MATepHasIOB OT HHTEH-
CHBHOCTH OO6JyueHHsI TMOKa3aHa Ha puc. 12.3.

YucsieHHble 3HAUEHHs 9KCNEePHMEHTAJbHbIX JAaHHBIX MO JOMYyCTHMO¥
MHTEHCHBHOCTH OOJIyYeHHS [Jisi OPFaHHUYEeCKHX MaTepHaJOB NMPHBELEHbI
B Taba.. 12.1.
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Ta6auua 12.1.

Qo KBT/M? 1pH NPOAOIKUTEALHOCTH
06JIyyeHHsl, MHH
Marepuan -
3 5 15 30
JlpeBecuHa (esb, BJaXK-
Hocth 12%) 18,6 16,5 14 12,5
Pesuna 23,3 19,8 15 14
OCH (p=574 kr/M®) 16,9 14 10,5 9,3
HACII (p==417 kr/m?) 14,5 11,8 9 8
§ oo KBm[m®
\\ \\
: 2 \“:'; A |
R S :
20 \\\\\N\ i85
i e — —
| i ‘ 3 i
10 | ”:‘ =3 ra
W Tk [ o & Ty
B A o e
| b i
/) ) 1 o ) T, Murt

Puc. 12.3. 3aBucuMOCTb BpeMeHH 3aropa-
HHA 00pasloB H3 OpraHHYeCKHX MaTepHa-
JIOB OT HHTEHCHBHOCTH OOGJIydeHHs;

——— IIPH BOCIJIAMEHEHHH NPOLYKTOB TepMHue-
CKOTO DAasJIoXKeHHSl; — — — [0 Havaly TJCHHS;
1 — pesuHna; 2 — eap; 3 — JICIT (p=574 Kr/m3);
4 — JCIL (p=417 xr/m®)

Jlonyckaemasi MHTEHCHBHOCTb OOGJIyYeHHs [Jisi POU3BOJACTB C MpH-
menenneM JIB)K, I')K u ropoounx rasoB, pa3MeLIeHHBIX B 3JaHHIX
H COOpDYXKEHHSX C HecropaeMbIMH  KOHCTPYKLHSIMH,  IpHBeJIeHa
B Taba. 12.2.
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Tabauna 12.2

vk KBT/M?, mpH NpPOHOJIKHTENbHOCTH

Temnepatypa 06J1y4eHHst, MHH

caMOBOCIIA-

menenus, °C 1 9 3 5 15
250 213 15 13,3 11,9 8,9
300 27,1 21,9 19,2 16,9 12
350 35 29,9 25,8 22.7 15,5
400 — - 35 29 19,9
500 — - - 35 27,9

Kak BuaHo u3 Tabuaul, AomMycKaeMass HHTEHCHBHOCTb OOJIyueHHS
3aBHCHT OT BpPEeMEHH, UTO IO03BOJISieT HOPMHPOBAThH BEJHUYHHY MPOTHBO-
NOXKapHBIX pPaspbiBOB B 3aBHCHMOCTH OT BpeMeHH BBEJEHHs CHII
H CPEINCTB Ha TyLIeHHe IoxkKapa.

Ananua 3KCIepHMEHTAJbHBIX JAaHHBIX IO3BOJHJI paspaboTaThb
PEKOMEH/Jalii MO ONpeAeJeHHI0 pAacueTHBIX 3HAYeHHH JOMyCTHMO#H
HHTEHCHBHOCTH OOJIYUEHHsI C yIeTOM Ha3HAueHHs 3JaHUil H COOPYKEeHHUH,
a TakXkKe BpPEMEHH BBEJEHHS CHUJI H CPEJCTB moxaporyueHus. Pacuer-
Hble 3HAUeHHs JAONYCTUMOH /JJs1 06JyyaeMoro o6bekra MJIOTHOCTH
TEIJIOBOrO MOTOKA CJIeAyeT MpUHUMATh 1o Tabu. 12.3.

Ta6auna 12.3

don KBT/M2, npH NpPOJAOIKHTENLHO-
cTH 06JyuYeHHs], MUH
HaumenoBanne 06DHeKTOB N
5 10 15 30
1 2 e S 5
3nanust 1 u Il cremeneil orHecToMKOCTH
C NpPOH3BOJACTBAMH KaTteropuit A u B no
NOXapHOW omacHocTH, 3xanus IV u V
CTeleHel OrHeCTOHKOCTH, CKJadbl JiecoMma-
TEPHAJIOB, 3laHHSI C MPOH3BOACTBAMH KaTe-
ropuit B 16,9 15,5 14 12,5
3panus III  crenmeHH  orHecTONKOCTH o
¢ npousBoAcTBamMu Kateropuu I' u [l mo
NOXKapHOH ONMaCHOCTH 19,2 £ 14,8 13,3
OTKpHITHIE YCTAHOBKH C - IIPHMEHEHHEM
roploYHX JKHIAKOCTell H rasoB, pe3epByaphl
C TOPIOYHMH JXHIKOCTSIMH 16,9 14,5 12 11,0
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Ilpomonkenne Taba. 12.3

1 2 3 4 5
CkJiallbl TOPIOYHX H CIKHIKEHHBIX ras3oB 35 31,5 17,9 14,4
Peaepéyapu C JIErKOBOCIJIAMEHSIOLHMHU-
csl KHAKOCTAMH 34,9 30 24,8 19,5
Ckaazasl Topda 14,4 12 9,8 9,5
OTKpuITBE CK/AAAB KaMEHHOrO yrisi, OT- - —_ - 35

KpPbITbie YCTAHOBKH H COOPYKEHHSI H3 He-
CropaemMbiX KOHCTPYKIHII C TPOH3BOJACTBA-
mu Karteropuii -I' u [l mo moxapHoil omac-
HOCTH

Koadpduuuenr o6ayuyesnocTu. Ananus ypaBHeHHs (12.12) mokassi-
BaeT, 4To Ko3(hpHUIHEHT O6GJNYyUYEeHHOCTH SIBJSIETCS UYHCTO TeOMeTpuye-
CKHM TapaMeTpPOM H 3aBHCHT OT ()OPMBI, pa3MepoB U B3aHMHOTO pacIio-
JIOXKEHHS TeJl, yUaCTBYIOIIHUX B JyuyHCTOM Tenoo6meHe. Tak Kak ¢opma
H pasMephl IVIAMEeHH B peasibHbIX YCJOBHSIX He SIBJISIIOTCS MOCTOSHHBIMHU
BeJIHUUHAMH, TO KO3(pdHIHEHT O0O6JYyYeHHOCTH BBIUHCASIOT AJiA MpPUBe-
JIEHHBIX M3JYYalolluX [OBepPXHOCTeH, y KOTOPEIX KOHTYp H pasMepsl
6/1M3KH K peasibHBIM, a 06Jyyaiouias CnoCO6HOCTh OAHHAKOBA CO Cpel-
Hell obsyyaronieil cmoco6HOCTbIO MIaMeHU B peasibHbIX ycjaoBHsxX. [Ipa-
BOMEPHOCTb TAKOTO AOMYLIEHHA MCXOAHMT H3 ypaBHeHus (12.12), mpen-
CTaBJIEHHOTO B CJeJylolleM BHIe:

res —I—S dwacosps, : (12.17)
11

F1

rie dew; — NPOCTPAHCTBEHHBIH yroJ, MNPOTHBOJEXKAMWMUH HCTOUHHKY
H3J1y4eHHsl.

W3 ypaBuenus (12.17) caenyer, uto Ko3(pPHLHEHT OO6JYUIEHHOCTH
ABJsIeTCs (QYHKIHEeH NpoCcTpaHCTBeHHOTo yraa. CrenoBaTenbHO, J00be
JIBe M3Jydalolie MOBEPXHOCTH, HMEIOIHe pasJH4yHyi0 (GopMmy, HO BIIH-
CBhIBAIOLIHECsS] B OJIHH M TOT K€ MPOCTPAHCTBEHHBIH yroJ, HMEIOT OfHHA-
KOBO€ 3HaueHHe Ko3d(duuHeHTa o0O6/y4eHHOCTH, ITO CBOHCTBO IO-
3BOJIsSIeT NPUBO/JUTH peasibHyl0 (GOpMy MJaMeHH K IJIOCKOH ¢urype —
NPOEKUHH IJITaMeHH Ha BEePTHKAJbHYIO MJIOCKOCTb, NMepIeHAHKYJIspPHYIO
HalpaBJeHHIO H3JIYy4YeHHs, UTO 3HAUHTEJBHO YIPOLLAeT BBbIYHCJIEHHE
Ko3¢duinenTa 06/yueHHOCTH.

Takum o6pas3om, Nmpu MNoKapax Ha OTKPHITBIX MPOH3BOACTBEHHbIX
yCTaHOBKAX HJIH 3TaxKepKax 3a NpPHBeAeHHYI0 (GOpMy M/IaMeHH MOXKHO
NPHHATh INPSIMOYTOJIbHUK; NPU TOPEHHH XKHAKOCTEeHd B pe3epByapax,
B 3aBHCHMOCTH OT JHaMeTpa pe3epByapa M poja KHJAKOCTH — Tpe-
YTOJIbHHK, MPAMOYTOJbHHUK, MOJYKPYT HJIH TpamelHio; NPH FOPeHHH ra-
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30BBIX (POHTAHOB 43 CKBAMHH — CeKTOp 1060 ONPOKHHYTBIH pPaBHO-
' OepeHHbI TpeyroJbHHK. [l NpHBEAEHHBIX H3/y4alolIHX MOBEPXHO-
cTei ko3¢ dunueHT 061y4eHHOCTH BbIYHCICH aHaJUTHYeCKH. CxeMmbl
K ero onpejeneHul0 U pacueTHble (opMyJ/ibl NpuBeAeHb B Tabu. 12.4.

B npakTHKe HMEOT MEeCTO CjydaH, Korja H3JyyeHHe OCylLeCTBJIseT-
Csl HECKOJIbKHMHU NMOBEPXHOCTSIMH, HAlpUMep, yepe3 OKOHHBIE MPOeMbl
npu noxapax B 3aaHusax. I u Il creneneii ornecroiikoctn. Kosadduiu-
eHT OOJyYeHHOCTH B 3TOM Cjlyyae ONpeje/siercss KaK IpOH3BeJeHHe
K03 puureHta o6myueHHOCTH A5 (OPMBI IJIAMEHH, MPHBEAEHHOH
K MPSMOYTOJBHOH, C paCUETHBIMH pa3MepaMHu (,, Ha OTHOLIEHHe IJIO-
maan ocrekjeHdss 2Fc;, OTPaHHUYEHHOrO KOHTYPOM H3JIydyaiomliero
¢acana, K nomaan uaayyawouero pacana Fy 4

ZF0r

=@, ———— . 12.18
P=Qp . ( )

3a KOHTyp H3Jsydaioulero acajna MpHHHMAETCs NPAMOYTOJbHHK
C AJIMHOH, PaBHOM JJIMHE NJIaMEeHH g, H MAKCHMaJbHOH BBICOTOH OCTEK-
JIEHHsI 3Ta)ka 3/aHHs C YUETOM MPOCTEHKOB h,c,:

Fn.¢=luuhnc'p (1219)

CxeMbl K omnpeneneHnio BeduyuHbl 2F,q./F., npuBenens Ha
puc. 12.4.

Puc. 12.4. TlpunuunuaibHble CXeMpl OCTeKJeHHs (acaioB 3JaHHi
(x onpenenenuio ZF  /F, 1)

— mIoutaAb uaaydaioutero dacana; — NAOLLaAb OKOHHBIX
poemMon

IIpu ogHOpPSITHOM OCTEKJIEHHH 3TaxKa 3JaHHS U PAaBHOMEPHOM pac-
npejeseHuH OKOHHBIX MPoeMoB BeanunHa 2F,../F, , onpenensiercs Kak
OTHOILIeHHEe MHPHHBl OKHA K INHPHHE OKHA C MPOCTEHKOM MEXIYy OKOH-
HBIMH npoeMaMH, [I/isi OTKPBITBIX PACXOJHBIX CKJIAaJ0B H TEXHOJOTHYe-
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CKHX yCTaHOBOK, 3aaHuil 1V u V creneHeii oruecToHkKocTH, 34aHHi
CO CIVIOLIHBIM H JIEHTOYHBIM OJHOPAAHBIM OCTEKJIEHHEM B Ipejesiax
opHOro 3taxa XF,e/Fue=1. i

Kak orMeuyasnoce paHee, KO3(Q(HUHEHT O0O6JYyYeHHOCTH 3aBHCHT
oT (opMbl ¥ pa3MepoB H3Jydarouleil nosepxHoctd. OnpeneneHue reo-
METPHYECKHX XapaKTEePUCTHK IJIaMeHH B peasibHbIX YCJOBHUSX HMeeT
NPHHUHKNNAJbHOE 3HAUeHHe ISl MPABHUJIbHOH OlLEHKH BeJHYHHbBI NPOTH-
BONOXKApHbIX pa3pbiBoB. [lpuBoauMble jajee pacyeTHble 3HAYEHUS
reOMeTpHYEeCKHX XapaKTePUCTHK IJIAMEHH NPHHATHI C YUETOM TeOpeTH-
YECKHX H 3KCIEepPHMEHTaJbHBIX HCCJEJOBAaHHMH, NPOBOAUMBIX B Jabopa-
TOPHBIX M NOJHIOHHBIX YCJOBHSAX, a TAKXKe aHa/lu3a pPa3BUTHA N0KAPOB
Ha 00beKTax NPOMBIIIJIEHHOTO M Tpax/JaHCKOro Ha3HayeHHMs.

leomerpuyeckue XapakTepUCTHKM nuaamMeHH. PopMy H pacueTHbie
pasMepbl IJIaMeHH CJeAyeT MPUHHMATh B 3aBHCHMOCTH OT BHJAa TOpIO-
yero Martepuasa H crmocoba ero XpaHeHHsl, CTENeHH OrHeCTOHKOCTH
31 aHuH.

1. Ina 31aHuil BCeX CTemeHeldl OTHECTOMKOCTH, He3aBHCHMO OT Ka-
TErOpHH I0XKAPHOH ONACHOCTH pa3MellaeMblX B HUX IPOH3BOJICTB, MJIO-
maab MJIaMeHH ONpejessieTcss Kak NPOH3BeJeHHe AJHHBI GpoHTa maa-
MeHH Ha ero BmicoTy. Ilpu 3TOM pacuerHasi AnHMHa (QpoHTA MJIaMeHH
NPHHUMAETCS:

a) jas 3panuit [ u Il crenenell oOrHecTOMKOCTH ¢ MPOH3BO/JACTBAMH
Kareropuit A u B no noxkapHoii onacCHOCTH — pPaBHOH JJIHHE OCTEKJEH-
HOH yacTH (acaja 3JaHUs B mpefenax IMPOTHBOMOXKAPHBIX Mperpai.
B naHHOM cjiyuae NpOTHBOMOXKAPHBIME IperpajaMu CJeAyeT CYHTaThb
Orpaxk/aloliie KOHCTPYKLHH C NPEJeJOM OrHeCTOHKOCTH He MeHee
0,75 4 ¥ 3aLUIUTON NPOEMOB B HHX C NPEJEJIOM OHECTOHKOCTH He MeHee
0,6 y, Hecropaemble CIJIONIHBIe GOPTHKH B COYETAHHH C aBTOMATHYECKH-
MH CHCTEMaMH II0XKapOTyLIeHHs, NPEeNsATCTBYIOUUMH pasJyiuBy ropiouei
JXKHAKOCTH H PAcIpOCTPaHEHHIO MoxKapa Mo BCeMy NMOMeILleHHIO 10 BBe-
JEHHSI CHJl M CPEeACTB IOXKapOTylIEHHS;

6) nas spanui I, I1 u III cremeHeii OrHeCTOMKOCTH C MPOU3BOJI-
crBaMu Kateropuit B, I' u [l mo nmozkapHo#i 0macHOCTH C Y4eTOM CKOPO-
CTH pacIpoCTPaHEHHs MOKapa — PaBHOH [JHHE OCTEeKJeHHOH YacTH
tacaga B mpejenax NPOTHBONOXKAPHBIX Nperpaj, HO He OoJiee 3Haue-
HUSl 2T,,V, (DA€ V, — JIMHelHas CKOPOCTb paclpoCTpaHEHHs IoxKapa,
M/MUH; T,, — BpeMs CBOOOJHOTO TOPEHHsl, MHH, T. €. BpeMsl OT HayaJja
noxkapa /A0 BBEJEHHs CHJ M CPEJICTB MOXKapOTyUIEHHS );

B) aas 3pauuii IV u V creneHell orHecTONKOCTH — pPaBHOH JJIHHe
| 3/1aHHS1 B IpejiesiaXx NMPOTHBONOXKAPHBIX CTEH, HO He 6oJjiee 27,V ,.

Bpemsi BBeeHHSI CHJI M CPEJCTB Ha TyLIEHHe IOXKapa cjaejayeT TpH-
HAMaTb paBHBIM 10 MHH NpH HAJHYUH B TOPsIleM 3JaHHH aBTOMAaTHYe-
CKHX CHCTeM TII0XKAapOTyLIeHUS] MJIH aBTOMATHYECKOH CHTHAJIH3AlUHH
0 ToKape, oXpaHe NMPOU3BOACTBEHHBIX 3/ aHHH 0ObEKTOBOH MOXKaPHOI
KOMaHIO0#; 15 MHH B ropojax Nnpu oxpaHe 0OBEKTOB IOPOACKHMH IO-
XKapHbIMH yacTaMH; 30 MHUH s paloOHOB ceabCcKoi MecTHocTH, Kpai-
Hero CeBepa u JlasbHero Bocroka mpH OTJaslleHHOCTH (paauyce Bbles-
Jla) TMOXapHBIX KOMaHJ OT OXpaHsieMoro o6bekra 6Gosiee ueM Ha 10 kM.

191



Pacuernas Boicota nuamenu anast 3gaHuii I, II u 111 creneneit orne-
CTOMKOCTH NPHUHUMAETCSl PABHOH yJBOEHHOH BBICOTE OCTEKJEHHS B Mpe-
Jeaax OAHOro staxa, Ho He 6ousee 10 M, aada spanust IV u V crenenef
OTHECTOHKOCTH — BBICOTE 3/aHHSI.

2. s OTKPHITHIX YCTAHOBOK H 3TaX€pPOK C NpHMEHEHHEM JIerKo-
BOCIIJIAMEHSIIOUIUXCSA H TOPIOUHX KHAKOCTEH NJIHHA MJaMeHH NMpHHHMAa-
€TCsl paBHOH JJIMHE YCTAHOBKH, a BbicoTa — paBHOH 10 M.

3. s pacxXoJHBIX CKJAJ0B JeCONHJIOMAaTepHaoB AJHHA IJaMeHH
NPUHUMAeTCs PaBHOH MAJIHHE MJIOIIAAKH [Js1 XpaHeHHs JecoMaTepHa-
JIOB, a BbICOTA Ny, — B 3aBHCHMOCTH OT BBICOTHI LITAGENsI CKJIaAUpPye-
MOro MarepuaJja: npu Beicote mrabens h<{3 m h,,==3h; npu BeICOTE
wra6ens 3 M<<h<{6 M h,,=2,5h; npu BeicoTe mrabens 6 M<<h<l12 m
hgs=2h.

4, Jlng cknajoB Topda U KaMeHHOro yris AJHHA H3Jydarouiei mo-
BEPXHOCTH (NMJIaMeHH) TPUHUMAeTCs pPaBHOH 27.,V, a BbHCOTA —
paBHOH BbIcOTe HITabeJs.

5. Ilpu omnpenesieHHH Pa3pbIBOB OT HA3eMHBIX PACXOIHBIX CKJaJ0B
JIB)K u I')K 10 31aHuit H cOOpysKeHH# [IJHHA TJIaMeHH MPHHUMAeTcs
paBHOH AJIMHE HJIM JHaMeTpy o6BajiOBaHHs, a BhlcOTa — paBHOH 10 M.

6. IIpu ompeneseHHH pa3pblBOB MeXKAy pe3epByapaMu Ha CKIajaax
JIB)K u I')K ¢opma niaMeHH NPHUBOAHUTCS K paBHOOEIPEHHOMY Tpe-
YTOJIbHHKY, OCHOBaHHEe KOTOPOI'0 PaBHO JHAMETpPy pe3epByapa, a BBICO-
Ta paBHa NoJyTopa guaMmerpam npu ropenuu JIB)K u ogHoMy nuamer-
py npu ropeuun I[)K.

IIpu pacuere ko3¢ dunueTa 061yueHHOCTH JHOO0 BEJTHUYHUHBI Pasphl-
Ba [0 HOMOTrpaMMaM JAOMYCKaercsi MPUHUMATh (GOpMy MIaMeHH NpsSMO-
yroJIbHOH ¢ OCHOBaHHEM, paBHBIM JHaMeTpy pesepByapa [, u BBICOTOH
0,55 1 npu ropenun JIB)X u 0,45 I npu ropennn K.

H3nyyarenbHass crnoco0HOCTh MJaMeHM XapaKTEPH3YeTCss HHTer-
paJbHOH HMHTEHCHBHOCTBIO M3JYYEHHSI U B COOTBETCTBUH C YpaBHEHHEM
(12.5) 3aBHCHT OT €ro crteneHd 4epHOTH g; U TeMnepatypsl T;. Crenenb
YEepPHOTHI TJIaMEHH XapaKTepH3yeTCsi TVIaBHBIM 006pa3oM €ro COCTaBOM.
[TnameHa XHAKHX HeQTENPOLYKTOB B peajbHbIX YCJIOBHSIX TOPEHHS CO-
JepxKat 60JbLIOe KOJHYECTBO CAXKHUCTHIX H 30JIbHBIX uacTuu. [Ipu Toa-
HIHHe MyamMenH, paBHoi 0,5 M u GoJiee, HX CTeNeHb YePHOTHl MPUHUMA-
ercs paBHO# enuHuie. IIpH ropeHHH YIJIeBOJOPOAHBIX KHIKOCTeH
C OTHOCHTEJNbHO MajbIM COAep3KaHHeM YIJepoja MO COCTaBY TOINJIHBA
(MeTHJIOBBI# M 3THJOBBIH CHHPTHI, TOPIOYHE ra3bl U T. [.) CTEIeHb uep-
HOTHI IIJIaMEHH MOXKET CYIIEeCTBEHHO OTJIHYATbCS OT €IHHHIbI H BbI3BaTh
cepbe3Hble IOrPELIHOCTH B pacuerax.

[TocKosbKY H3JyyaTesnbHasi CIOCOOGHOCTh IJIAMEHH 3aBHCHT TakKxkKe
OT TeMIIepaTypHl, ee ONpe/eJeHHe B YCIOBHSX IOXKapa HMeeT BayKHOe
3HaueHue, JIuTepaTypHble [AaHHblE IO TeMIepaType MJaMeHH [AaioT
IpeicCTaBJeHHe, KaKk MPaBUJIO, O CpeHe0O’beMHOH HJIH MaKCHMAaJ/JIbHOH
TeMIepaType IJIaMeHH W He MOTYT [aTh IPEJCTAaBJIeHHE O CPeIHel TeM-
neparype B MOBEPXHOCTHOM CJIO€, KOTOpPAs XapaKTepH3yeT H3JyyaTelb-
HYIO COCOOHOCTh IJIaMeHH. BwMmecre ¢ TeM, omHOKa B ompejeseHun
TeMIlepaTypHl B YCJIOBHSX Moxkapa Ha 109, maer morpemHocTH mpyu pac-
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yeTe HHTerpaJsbHOH HHTEHCHBHOCTH H3sydeHHs oT 30 no 509% . Crenyer
- TaKKe 3aMeTHTh, YTO CTENeHb YePHOThl W TeMIlepaTypa IVIaMeHH fBJIs-
I0TCSl B3aHMMOCBSI3AHHBIMH BEeJHUHHAMH H B GOJbIIOH CTENEeHH 3aBUCST
HE TOJBKO OT (PU3HKO-XHMHUYECKHX CBOMCTB BeI€CTB, HO H OT YCJOBHi
ropenus. Tak, yBejnyeHue IJIOMIAAM TOPEHHS H3-3a HEJOCTAaTKa BO3/Y-
Xa, MOCTYNAloLIero B 30Hy TOPeHHs], BHI3bIBAET yBeJHUEeHHe KOHIIeHTpa-
LM CaXKHCTBIX YACTHI[ B IJIaMEHH M HEKOTOPOEe CHHIKEHHE ero Temie-
paTtypbhl; H3JAydaTeabHasi CIIOCOOHOCTb MJIAMEHH IIPH TOPEHHH JeCOIHIIO0-
MaTepHaJioB B LITabe/sX OKa3biBaercs 6oJblie H3/IyyaTeJbHOH Coco6-
HOCTH IJIaMeHH OeH3MHA MPH TOPEHHH IOCJAEIHEro B pedepByape.

YuuTBIBAasl 3TO, CPEJHION H3JyYyaTeJbHYIO CIOCOOHOCTh IJIaMeHH
IPeaJ0XKeHO ONPee/sATh B PeabHBIX YCAOBUSAX UJIH MOJUTOHHBIX UCIIbI-
TAHUAX, MAKCHMAaJ/JIbHO NMPHOJHKEHHBIX K peaJbHBIM ycaoBHAM. Cyii-
HOCTb METOJHKH 3aKJ/JIOYAeTCsl B HCNOJIb30BAHHH CYLIECTBYIOLIEH 3aBH-
cuMoctH (12.13) Mexay 3HAYeHHEM IJIOTHOCTH [a/alOUIHX TEMJIOBBIX
MOTOKOB, HHTErpa/JbHONH HHTEHCHBHOCTBIO H3JIy4eHHS H KO3(D(DHUIIHEHTOM
obsayueHHocTH. B 3TOM cayuyae ypaBHenue (12.13) mnpexncrasasiercs
B BHJeE!

ch =qnan/(p- (1220)

[Ipu npoBeieHHH IOJHUIOHHBIX HCIBITAHHH OJHOBPEMEHHO C H3Me-
peHHeM Ha 3aJaHHOM PACCTOSIHHH BEJIHYHHBI (na, MPOBOAMJIOCH (HOTO-
rpadupoBanue ropsuero oobekra. [Tonyyennas Ha ¢otorpapusax nio-
mWaab CBeTsAllelics YacTH IJIaMeHH pa3buBajach Ha pPSf dJeMeHTapHBIX
. YY4aCTKOB C TAKHM PacueToM, yToObl [ KaXKJI0ro y4acTKa MOXKHO OBLIO
onpeneauTs KoapbuuneHT 06Jy4eHHOCTH ¢; MO (opMyJsaaM, MpHBeIeH-
HBIM B Tabua. 12.4. O6umit ko3¢ duuuedT 061y4eHHOCTH ONpeLessiIcs
B COOTBETCTBHH C PaBEHCTBOM

=20 (12.21)

f==t

Anann3 oNBITHBIX JaHHBIX OKA3aJl, YTO H3JydaTebHas ClIOCOOHOCTD
IJIaMeHH H3MEHsIeTCsl B JOBOJIbHO UIHPOKHX Mpejesax  3aBHCHT OT (-
3MKO-XHMHUECKHX CBOWCTB M COCTOSIHHSI TOPIOYHX BEIIECTB, a TaKxKe
yca0BHi ropeHusi. PekoMeHayeMBle AJs PacyeToB CpejHHE 3HAYEHHS
HHTErpaJbHOH  HHTEHCHBHOCTH  H3JIyYeHHs  IIaMeH  NpHBeJEeHH
B Taba. 12.5.

Ta6nuna 12.5

Buja ropioyero martepHaja H YCJOBHS IOpPeHHS q,, KBt/M?

1 2

Ipu ropennu JIB)K u K B pesepsyapax H o6BaloBKe:
— GeH3uH 97,2
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Ipononxenue Tabnr 12.5

1 2
— JH3eJIbHOE TOIVIHBO 72,8
— STHJOBBIH CNIHPT 68,1
— HedTs : ; ' 60

Ilpu ropennu JIB)K n I'J)K Ha sTakepkax M OTKDBITHIX NPOH3BOJ-
CTBEHHBIX YCTaHOBKaX . 100

Ipu ropennn JIB)K u I')K B 3nanuax I u Il cremeneit orsecroii-
KOCTH 175

OTKpHITHIE CKJIa/bl JeconuaomaTepuanos, snauus IV u V creneneit
OrHecTOHKOCTH CLY.
JKuinpie, o6liecTBEHHEIC H MPOMBIIIEHHEIE 3/1aHHS ¢ MPOH3BOJCTBA-
MH Kateropu# B no moxapuoi# onacuoctu I, II u III creneneii
OrHEeCTOHKOCTH 155

3/aHHs H COOpPYXKEHHs C NPHUMEHEHHEM CJKHIKEHHBIX rOpIOYMX ra-
30B, CKJIabl CKHXKEHHBIX I'a30B 289

Hedrsanbie, Hedrera3opbie H ra3oBble CKBaXKHHBI 289

12.4. Pacyer npOTHBONOXKAPHOro paspbiBa

[Ipu ompejesieHHH MPOTHBONOXKAPHOTO Pa3pbiBa MeXAy AByMs 3/a-
HHUSIMH HWJIH COOPYXKEHHSIMH JOJIKEeH GbIThb PAcCMOTPeH CJydail moxapa
B KaXIOM M3 ABYX 3JaHHH WJIH coopyxKeHHH. [Ipu 3TOM BeaHuyHHa Mpo-
THBOIOXKAPHOrO paspbiBa NpPHHHMaeTcss Haubosblued. [isi ropsiero
06beKTa ONPeNesIOTCsi TeOMETPHUECKHEe H TePMHUYECKHE XapaKTepHCTH-
ki maMeHd (1, Wy, ZFoer/Fug, Qu), @ 4751 06/1y4aeMoro — 3HaUEHHE

G romn-

C ucnoJsib30BaHHEM pacuyeTHoro ypasHeHusi (12.15) 3apmauya perua-
€TCsl MEeTOJOM MOocJefoBaTeNbHbIX NpubauxkeHud. Ilpu stoM Ko3pdu-
LHHeHT O06JyueHHOCTH B 3aBHCHMOCTH OT (DOPMBI H pa3MepoB H3Jydalo-
niefl MOBEPXHOCTH OIpeJesseTcsl M0 U3BECTHBIM (OpMyJaM HJIH HOMO-
rpaMMaMm IIpH 3aJaHHON BeJIMYHHE MPOTHBONOXKAPHOTO pa3pbiBa r. 3Ha-
yeHHe NMOJy4eHHOro Koadduuuenta 06JyYEHHOCTH IPU U3BECTHBIX (gon
M (q, DojacraBasgior B ypaBHeHue (12.15). Ecaum okaxercsi, 4To paBeH-
CTBO COGJIIOZEHO, TO BeJIHYMHA IPOTHBONOXKAPHOrO pasphiBa BhIOpaHa
IIpaBUJIbHO. B MpOTHBHOM cJiyyae CHOBa 3a/]alOTCS BeJIMUHHON pasphiBa
H pelleHHe 3aJiayu NMOBTOPSIOT. Biok-cxeMa K pacueTy BeJHUYHHBI NPO-
THBONIOKAPHOTO pa3pbiBa, KOrJa H3Jydalollasi MOBepXHOCTh IMPHBOJHT-
cs K (hopMe mpsIMOYroJibHHKA, pHBeJeHa Ha puc. 12.5.
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Prc. 12.5. CxeMa K pacueTy BeJHYHHBI NPOTHBONMOMXKAPHLIX pa3phl-
BOB

CriokHOCTb MOAOOHOrO pacuera yCTPaHseTCs NPH MOJb30BAHUH HO-
morpammo#t (puc. 12.6), mocTpoeHHoH A5 cayyas, KOrja uaJjydyaouias
. IOBEPXHOCTb NpHBEIeHa K MNPSIMOYrOJbHHKY, a obJyuaeMass 3JeMeH-
TapHas MJOLAJKa NPOELHPYETCsi B reOMEeTPHUECKHH LIeHTP H3Jy4aeMoi
noepxHocTH. OHa NMO3BOJISIeT ONPeAesATh BEJHUHHY POTHBOIIOKEPHBIX
pPasphIBOB B 3aBHCHMOCTH OT JJIHHBI /y; W BBICOTH MJIaMeHH hg,; 3Haue-
HHH JIOMYCTHMOI MHTEHCHBHOCTH OOJYYEHHUS! (non; HHTEIPAJbHOH HHTEH-
' CHBHOCTH H3JIyY€HHS IJIaMeHH (,; a TaKXkKe OTHOLIeHHS IJIOILaAH OKOH-
HBIX npoeMoB 2F,.. K miomanu usnyyawomero ¢acana F,, Kpome
TOro, HOMOrpaMMa IIOKa3bIBaeT BJIHSIHHE KaXX/JO0ro H3 INepeuyHC/IeHHBX
napaMeTpPoB Ha BeJIMYHHY IPOTHBONOXKAPHOIO pasphiBa.

ITopsiioK NMOJNb30BAHHS HOMOTPAMMOH CJieyIOIIHM:

0 pacyeTHHIM 3HAYEHHS M pasMepoB NJaMeHH (auHHH | npaBoii ya-
CTH HOMOTpaMMBbi) ONpejeNsieTcss BEeJHYMHA pasdpbiBa INPH (o=
=7 kBt/M?; qg=285 kB1/? u XF,0./Fas=1;

B COOTBETCTBHH C PEKOMEH/JYEMBIMH DAaCUeTHbHIMH 3HAUYEHHAMH (y,
Quon H 2F;cr/Fuy BHOCATCA NMONPABKH HA BEJHUHHY IPOTHBOMOMKAPHOTO
paspuiBa.

[TopsinoK BHeCeHHs NMONMPABOK He BJHAET Ha ONpeeJIAEMYI0 BeJH-
YHHY- IPOTHBONOXKapHOTro paspwBa. IlompaBka Ha BeJHYHHY pa3pbiBa
¢ Y4€TOM pPaCYeTHOTO 3HAYEHHUS (non ONPEAENACTCH MO HUCXOASUIUM JIH-
HUSIM TIPABOM YacTH HOMOTpaMMbl (JIHHHH 2), Ha (g 110 BOCXOASILIHM
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auHusIM (nuHHA 4), a HAa ZF.c./Fuy — MO0 HUCXOAAIUMM JHHHSM (JIH-
HuM 3) JeBOH yacTH HoMorpamMmel. Ha Homorpamme crpesikaMu Ioka-
3aHO ONpe/eJieHHe BeJHUYHHBl paspbiBa MPHU PaCUeTHHIX paszmepax IJja-
MeHH: lpz=60 M; hyz=3,6 M H qrea=10300 Br/M?; q,=85000 Bt/m?;
2Foer/Fu.=0,75.

Mpumep. OnpenenuTs BeJHUHHY NPOTHBONOXKAPHOrO pa3phiBa MexKay JAepeBoobpa-
6aTHIBAIOLIMM LeXOM, pasMellleHHbIM B 3Janun II cremenn orHecTOHKOCTH, H IJIOuIAj-
KOH JJIsl XpaHEHHUs JIeCONMHJIOMaTepHasoB ¢ pa3Mepamu B maane 30)X30 M H BHICOTOM

mrabesneii h=4 M.
3nanue 1exa NpoTskKeHHOCTbI0 90 M 060pYyAOBAaHO aBTOMATHYECKOH CHCTEMOH MO-

XKapOTYIIEHHs, TapaHTHPYIOUlell MOJauy OrHeTyWallHX cpeicTB uyepe3 10 MHH mocie
navana noxapa: IF . /F, ,=0,5. Bricora OKOHHbIX npoemoB B 3jamud h ., =3 M.
JluneliHasi CKOPOCTb pacnpoCTpaHeHus noxapa v, =1 m/Mun.

Pewenue Tlpu noxape B 3mamun nexa: | =2t v =2-10-1=20 wm;
h ,=2h =6wm

ITo ta6a. 12.5 naxomum pacuernoe snauenue q, =155 kBr/m% Jlasa ckjaaja mnuio-
MarepHanoB q,.. =155 kBr/m* (cm. rtaGn. 12.3). Ilo HOMOrpamMme Haxoaum
r=20 m npu I =20 m u h =6 m. ITonpaBka ua q,=1556 kBt/M? yBesuunBaer
paspniB 10 29 M, a npu (.. =155 kBr/M? ymenbwaer ¢ 29 m o 16,5 m. Tlpu
2Fr/Fy y=0,5 mpoTHBOnOXaphblii paspeiB cTaHer pasHbiM 10 M.

IIpr moxape Ha OTKPHITOM cKJaje JecomaTepuanos: l =30 M; h  =25h=
=2,5-4=10 m; q,=117 xBr/m?> (tabn. 12.5); Q0n = 14 XB1/M? (1m0 Tabi. 12.3 npu
Ty, =15 MuH).

Ipu I, =30muh =10 M r=32 m.

IMonpaska ma q,=117 xBt/M? yBennuuBaer paspwis Ao 40 m. Ilpu nonpaske Ha
Qon =14 KBT/M? BeJIMUMHA pa3pbiBa CTAHET PaBHOM 24,5 M.

CrenoBaTenbHO, NMPOTHBONOXKAPHBEIA Pa3phliB MeXAy 3JaHHEM IeXa H IVIOUIa]KOi
JlecoMaTepHaJsoB A0/KeH ObITb He MeHee 24,5 M.



PA3IOEJ III.

9BAKYAULHUA JIOAEN U3 3NJAHUM
U COOPY)XEHUH B CJIYYAE MO)XAPA

XXV u XXVI cpesgst KIICC nHaszBaau 3a60Ty 0 310pOBbE COBET-
CKHX JII0Jleli BaxKHeHlIeH coruanbHol s3agaveii. OQHUM U3 HaNpaBJeHHH
'OXpaHbl 3l0pOBbsl sABJASETCS obecrneyeHHe 6e30MACHOCTH JIIOAEH B CJy-
yae noxapa. IIpeaynpexaeHne moxxapoB H HeAONylleHHe THOeTH JIO-
Jell Ha moxapax OBIJIO H OCTaercss OJHHM H3 TIJIaBHBIX HalpaBJeHHH
BCeli MPOo(HIaKTHIECKOH pPabOThl MOXKAaPHOH OXPAaHHI,

Pewenne npo6JeM, CBA3aHHBIX ¢ ofecrnedeHHeM 6e30MacHOCTH JIIO-
Jleli, peacTaBisieT 60JBIIYIO CJ0XKHOCTh B CBSI3H C TEM, YTO HMEET CBOIO
CIeIH(PHUKY U JOJKHO OCYIIEeCTBJATLCS HHBIMH INyTSMH, YeM 3alHTa
CTPOUTENbHbIX KOHCTPYKUH#. Hanpumep, omacHas /s yeaOBeKa TeM-
neparypa 70°C mouTH Ha MOPSIIOK HHXKe BEJHYHHBI ONACHOH TeMImepa-
TYpHl AJisi CTPOUTEbHBIX KOHCTPYKUHHA. B3pHIB B 3/1aHHH NPH KOHILEHT-
palHu B3PHIBOONMACHOH cMecH MeHee 59, ero cBo6ogHOro obbema (MpH
3TOM IPOH3BOJICTBO He CUHTAETCs B3PLIBOOMACHBIM) MOXKET He Ipej-
CTaBJIATb ONACHOCTb [/ CTPOHTENbHBIX KOHCTPYKIHH, HO MOKET BbI-
3BaTh rubenp qaoaeid. OfHA U Ta XKe yAeabHas 3arpy3ka B MOMeLIeHHH
B cJiyuae moxkapa NnpejCcTaBJsieT PasJHYHYI0 ONAacHOCTb /s CTPOHUTE/b-
HBIX KOHCTPYKUHH W aas Jjiofei. [lpu oumenke GesomacHocTH J1ojefl
He06X0ZMMO YYHMTBHIBATh TaKHe (PaKTOphl, KakK AbiMooOpasyiouiasi cro-
CcOGHOCTb BeUIeCTB U MAaTePHAJIOB U HX TOKCHYHOCTb, XOTS C TOYKH 3pe-
HHS OTHECTOHKOCTH 3TH (PAaKTOpbI 0cO0Oro 3HAYeHHs He UMeIOT. ABTO-
MaTHYeCKHe YCTAaHOBKH TYIIEHHs ToOKapa, ecJH OHH He SBJSIOTCH
6bICTPOAEHCTBYIOIUMH, .cpabaThiBAIOT MOCJ€e TOro, Kak JIOJAH 1O YCJ0-
BusiM 0€30MAaCHOCTH JOJIKHBI IOKHHYTH omacHoe mnomelneHue. OGecrne-
YyMBas 3alllUTy CTPOUTEJbHBIX KOHCTPYKLHH, 3TH YCTAHOBKH He Bcerja
obecrnieyuBalOT 6€30MaCHOCTb JIOJEH.

Crnenuuka 3amuTH JIOAeH OT MNOCJAeJCTBHH MOXKapa COCTOHT
H B TOM, uto, cornacio F'OCT 12.1.004-76 «CCBT. INoxapuas 6e3onac-
HocTh., OO6uiue. Tpe6OBaHHS», B OTJHYUE OT O6ecneyeHHss COXPaHHOCTH
CTPOHTEJbHBIX KOHCTPYKUHH 6e30MacHOCTb JIOAeH A0JXKHA rapaHTHpo-
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BaTbCsi BO BCeX CJay4dyasdX H BHE 3aBHCHMOCTH OT 9KOHOMHYECKHX cooﬁpa-
*Kenuii. OHA JOCTHraercsi KOHCTPYKTHBHBIMH H 00BEMHO-IJIAHHPOBOY-
HBIMH pelleHHsAMH, HallpaBJE€HHbIMH Ha H30JIALUHIO HCTOYHHKOB 3aJIbIM-
JIEHHSI U CO3/laHue YCJIOBPH:'I pivie: | 6eCHpeﬂﬂTCTBEHHOI‘O JABUIKEHUS JIOAEeH
NpH 3BaKyalluH, OrpAHHYEHHEM MPHMEHEHHS CrOPaeMbIX OTAEJ0YHbIX
MaTepuaJJoB Ha NYTAX 3BaKyalluH.

I'naBHBIM nokasareneM 3((MEKTHBHOCTH TeXHHYECKHX pelleHHH, ra-
PaHTHPYIOILUX JIIOAAM 0e301acHOCTb, fABJSETCA BpPeMs, KOTOpoe Tpeby-
eTcst AJs TOro, 4ToObl OHH NpH MOoxKape Morau Ge3 ymepba Ajsi 370-
pPOBbsI NMOKHHYTb OT/EJbHbIe NOMEIIEHHs H 3[laHHEe B LeJIOM. Y CJOBHE
6e30MaCHOCTH JII0JeHl BBIIOJHEHO, ecyii (paKTHYeCKOe BpeMs 3BaKyalluH
PaBHO HJIH MeHblle BpPeMeHH MOSIBJAEHHS ONACHHX (paKTOPOB IoxKapa:

L5 (13.1)

rie 1, — pacueTHoe ((hakTHueckKoe) BpeMsl 3BaKyallHH JIOJeH, MHH;
Tz — HEOOXOJHMOe BpeMs 3BaKyaluu (BpeMs NOsBJIEHHS ONAaCHBIX
(akTOpoB moxkapa), MHH.

YcaoBue 6e30MacHOCTH NMOJMOKEHO B OCHOBY HOPMHPOBAHHS IpoLec-
ca 3Bakyanud. Eciu oHO BBIOJHSIETCS, NIPOEKT 31aHHUSA (COOPYIKEHHS)
obecneynBaer 6e30MacCHOCTb JIOJEH H COOTBETCTBYET HOPMaM IPOEKTH-
POBaHHs, €CJIH He BBINOJHSETCs, 6€30MacHOCTb JIIO/el B cjaydae Moxa-
pa He obecrneunBaeTcs, NPOEKT HyKAaeTcs B nepepaboTKe.

Jas ucnosnb3oBanus ycuaoBusi Gesomacuoctd (13.1) Heob6xoaumo
yMeTb ONpefessiTb BEJHYHHY T,, 3aBUCSLIYI0 OT pasMepoB NyTeHd 3Ba-
KyallHd M NapaMeTpOB [BHXKEHHS JIOJeH, U BeJIHUYHHY T, 3aBHCALLYIO
OT CKOPOCTH H3MEHEeHHs IPH MoxKape TAaKHX ONACHBIX (PaKTOPOB MOKa-
pa, KaK Temnepatypa cpelbl, KOHLEHTPAIUsi TOKCHYHBIX NPOAYKTOB IO-
peHHs, BUAHNMOCTb, a TaKXKe OT 0COOeHHOCTeH [BHXKEHHS JIIoAeH MpH
3BaKyalHH.

IFnasa 13

NMPOLECC 3BAKYAUHUHU JIIOLEHN

13.1. OcoGeHHOCTH JABMIKEHMS JIOAEH NPH IBAKyaUHH

[Ipu noxape BO3HHKAaeT peasibHasi yrpo3a 3J0POBbIO H KHU3HH JIO-
neit. IToatoMy mpomuecc 3BaKyaliu HauHHAeTCs NPAKTHYECKH OJZHOBpe-
MEHHO H HMeeT YeTKyI0 HanpaBjeHHOCTb. Hampumep, B 3aje 3pesull-
HOTO TPEeANpPHATHS BCe 3PUTENH OJHOBPEMEHHO BCTAIOT CO CBOHX MeCT
H HAYT K BhIXO#aM. B pe3ysbrare Takoro oJHOBPeMEHHOro0 H HampaB-
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JIGHHOTO JIBH2KEHHS U BCJEACTBHE OrpaHHUYEHHOH IMPOIYCKHOH COCOOHO-
CTH 3BaKyalMOHHBIX IIyTeH W BBIXOLOB CO3Aal0TCs OOJbILIME NJIOTHOCTH
JIOACKHX IOTOKOB, HabJ04aoTcsl (U3HUECKHEe YCHJHUS CO CTOPOHBI
OT/IeJIbHBIX 3BAaKyHPYIOUIHXCS, YTO 3HAYHTEJbHO YMEHbIIAeT CKOPOCTh
JBHKeHHs. Bo3HHMKaeT npoTuBopeune: yeM OBICTpee JIOAH CTPEMSTCS
NOKHHYTb IIOMeIlleHHe, 3/laHue, TeM 0OoJbllie BpeMEHH OHH BBIHYIK/EHBI
TpaTuTh Ha 3T0. OCOOGEHHOCTSMH ABHKEHHs TPH 3BAKyallHH SBJSIIOTCS
Takxke HeGJaronpusiTHoe BO3JEHCTBHE ONACHBIX (PaKTOPOB MOKapa
M BO3MOKHOCTb BO3HHKHOBEHHS NMaHUKH.

Kak nokasbiBaer NpaKTHKa, HHAMBHJIyaJbHOE U KOJJIEKTHBHOE IIO-
BeJleHHe JIIOJleH IIPU MoxKapax B 3HAUHTEJbHOH Mepe OIpejensieTcs
CTpPaxoM, BEI3BaHHBIM CO3HaHHeM onacHocTH. CH/IbHOE HepBHOE BO30Y K-
JeHne MOOHIN3yeT (pu3nuecKHe pecypChl UejJOBeKa, HO MPH 3TOM CyzKa-
eTCsl CO3HaHHe, TepsieTcd CHOCOOHOCTb MPABUJIBHO BOCIPHHHMATb CH-
Tyaluio BO BceM 06beMe, IOCKOJbKY BHHMAaHHE BCELEeJNO IPHKOBAHO
K NPOHCXOJALUM COOBITHSAM. B TakKOM COCTOSIHHMM BO3pacTaer BHYyILIae-
MOCTb, KOMaH/bl BOCIPHHHMAIOTCsI 6e3 COOTBETCTBYIOLIEro aHaJju3a
H OLIeHKH, JIEHCTBHS JIOJEeH CTAHOBATCS AaBTOMATHUECKHMMH, CHJbHee
NpPOSIBJISIOTCS CKJIOHHOCTH K MOJpakaHuio. [laHnueckue peakuuu IIpo-
SBJSIOTCS B OCHOBHOM JiHOO B popMe cTynopa (3aMupaHusi, o0e3aBU-
JKEHHOCTH, HECIOCOOHOCTH K AeHCTBHIO), aubo ¢yru (6Gera, xaoTuue-
CKHX MeTaHHii, TOBEPXHOCTHOH OPUEHTHPOBKH B 0OCTAHOBKE).

HcenenoBanusi mokasasu, 4To OCHOBHAsi Macca 3BaKyHMPYIOUIHXCS
(mo 909%) cnocobHa K 31paBoil OUEHKE CHTYalluH W pa3yMHbIM Jei-
CTBHSAM, HO, HCTIBITBIBAsl CTPAX W 3apakas UM JAPYT [pyra, MOKeT MOJ-
Jatbcs naHuke. Kpome toro, B Macce qofe# okaseiBaercst ot 10 1o 20%
JI0JIel ¢ BhIpaXKeHHBIMH PaCCTPOHCTBAMH IICHXHMKH, KOTOPBIE SIBJISIOTCS
NOTeHIMAJIbHEIMH [aHHKepAMH H MOTYT OTPHIATEJbHO BJHATH HA
ocTaJibHyI0 Maccy Jojell. CKIOHHOCTh K MaHUYECKHM JeHCTBHAM 3aBH-
CHUT OT OPTaHH30BAHHOCTH TPYINNBI JNIOJAEH, ONpeaensseMoil KyJbTypHBIM
ypOBHeM, OOIIeCTBEHHBIM IOJIOXKEHHEM BXOJSIIIHX B Hee YYaCTHHKOB.
Haub6oJsiee opraHH30BaHHBIMH SIBJSIOTCS TPYIIbI, COCTOSIHE U3 CJyKa-
LIHX, pab0uYHuX M YYALIHXCs, 4 HEOPraHH30BAHHBIMH OKa3bBIBAIOTCS TPYII-
IBl JIMIL, He CBSI3aHHBIX MexJAy co0oil obmuMu HHTepecaMu. Henb3ad
He YYHThIBaTh, 4TO IO CTATHCTHYECKHM AAHHBIM B oOILel Macce Jioael
0K0JI0 39, uMeroT (u3HUeCKHe HeHOoCTaTKu (Kaneku), 9%.moaeit Haxo-
ISATCSI B MPEKJOHHOM Bo3pacTe, 4% — aeTH Mosoxe 5 JeT, KpoMme TOro,
npumepHo 109/p srofedl BcieACTBHE CHCTEMAaTHUYECKOro NpPHUMEHeHHs Jie-
KapCTBEHHBIX CPEACTB MMEIOT 3aMe/JIEHHYIO PeaKLHIO, HeJOCTATOUHYIO
JIBUFaTEJbHYI0 CIHOCOOHOCTh W JIETKO NOJABEPXKEHBl LIOKY. YKa3aHHbIe
260/9 n0jeil He MOTYT JABHraThCs CO CKOPOCTbIO OCHOBHOH MacChl 3Ba-
KYHPYIOIIMXCSI, 3TO NPHUBOJAHT K 3ajepKKaM B JIBHXKEHHH, IaJeHHAM
H Ja)ke MOXKeT BBI3BaTb IOJIHYIO OCTAHOBKY JBHIKEHHS, YyTO CHocob-
CTBYeT BO3HHKHOBEHHIO TaHHUKH.

CoBeTckue u 3apybexxHble HCCAeI0BATENU OTMeYaloT NsATh OCHOBHBIX
CHTyAIlH#, CIOCOOCTBYIOIINX BO3HHKHOBEHHIO MAaHHMKH: OrpaHHYeHHOe
KOJIHYECTBO 3BAKyallMOHHBIX BBIXOJOB H IyTeH; HeH36eXKHOCTb BO3HUK-
HOBEHHsI OTACHOCTH, NMPH KOTOPO# €JAMHCTBEHHBIM CIIOCOOOM CHaceHHs
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ABJseTCA O6ErcTBO; BBIXOJ H3 CTPOA MM OGJOKHPOBKA NyTel 3BaKyalHy;
(dopcHpPOBaHHOE [BHXKeHHe MacChl JI0Jel, He MMELIHX HeoOXOAUMOi
HHOPMAlUMHK, K 3aKPHITOMY IyTH 5BaKyallHH; HENOATOTOBJEHHOCTh
H HEeNpoAyMaHHOCTb OPraHU3ALHOHHBIX Mep aAMHHHUCTpalUeill 00bek-
TOB Ha CJyyaH 3BaKyalUHH NPH ToxKape.

Ilannka MOzKeT OBITh NPEAOTBPAlleHA COOTBETCTBYIOUIUMH KOHCT-
PYKTHBHBIMH M 00B€MHO-IIAHMPOBOYHBIMH peLIEHHSMH IyTel 3BaKya-
L[HH, MepaMH [CHXOJOrHYECKOro BO3/AeHCTBHS, a TaKXKe 3apaHee MPOALY-
MaHHBIMH AEeHCTBUSIMH aJAMHHUCTpAUMHU. [[/isT yMeHbIIEHHs] NMAHUKH He-
06X0AMMO HCKJIIOUATh MPENsATCTBHS Ha MyTSAX 3BAKyallHH, 00eCleuynBaTh
aBapHiiHoe oOCBellleHHe, MO/ AepKUBATh KOHTAKT C 3BAKYHPYEMBIMH.
OpraHn3oBaHHOMY ABMIKEHHIO JIOJeil crnocobcTByer paboTa CHCTEM
OMOBEIIeHHUs, YKA3BIBAIOUIHX MOPSAOK 3BAKyalHH M NyTH 3BaKyallHH.

13.2. IlapameTpbl ABUIKEHUS JIOACKUX MOTOKOB

HccnenoBanusi mapaMerpoB  JIBHXKEHHS  JIIOJed  NPOBOJIHINCH
BUIITHI MBJ CCCP u MMCH um. B. B. KyiiOsiuieBa.

JlBuraiomuecss B OJJHOM HaNpaBJieHHH JIOAH 00pasyloT JI0JACKO#
MOTOK, XapaKTepPHU3YIOIHUICS MIOTHOCTBIO MOTOKA D, CKOPOCTbIO IBHIKE-
HHSI V, HHTEHCHBHOCTBIO ABHXKEHHS ( U MPONYCKHOH CMOCOOHOCTHIO yua-
ctka nytu Q.

[110THOCTD JIIOACKOTO MOTOKA COCTABJIsIeT KOJNHYECTBO uenoBeK N,
pasMellaloUINXCs Ha eIUHUIe MJOIAaJid 3BaKyauHoHHoro nytu F:

o R
2

[1pu s3BaKyaly B3pOC/bIX JIOJAeH MJIOTHOCTb MOMKET COCTaBJAThH
10—12 ues./mM?; npu 3BaKyauHuH WKOJAbHHKOB 20—25 yes./m2.

B HOpMax mMpoOeKTHPOBaHHSI HCIOJb3yeTcss TakxkKe Oe3padMepHasi
XapakTepUcTHKa IJIOTHOCTH, KOTOpasi ONpejensieTcsi KaK OTHOLIeHHe
JIOIAAH MPOEKIHH, 3aHUMaeMOH 3BAKYHPYIOUHMHUCS, K IVIOLLAAH
9BAKyalHOHHOTO MYTH:

Nf
61

rae 6 U [ — COOTBETCTBEHHO LIMPHHA M JJIMHA yyacTKa 3BaKyallHOH-
HOTO NyTH, M.

:

Cpemisisi mJollab rOPH30HTAIbHON TPOEKIHH vesoBeka f cocras-
JSIeT: /I B3POCJOro yejoBeka B 3umHeil oxexae 0,125 m?/gen., ans
B3pocjioro B jomaiuHeii ogexpae — 0,1 M?/genn., ans noapocrka —
0,07 m2/yeu.

Bripaxenue BesinuuHbl D B 6e3pasMepHOM BH/E MO3BOJIHIO CO31aTh
eMHyI0 TabJHIy NapaMeTpoB JABHIKeHHs JI0JeH He3aBHCHMO OT BH/A
OJleXK /bl U BO3PACTHBIX TPYIIL
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[TaoTHOCTD MIOACKOrO MOTOKA — BaxKHAsi HCXOAHAs XapaKTepHCTHKA
JBHKEeHHs, NO3BOJIAIONLAs ONPeAeJHTh CKOPOCTb H HHTEHCUBHOCTH JBH-
JKEHHS. ' :

CKopocTb JBHXKEHHSI JIIOflell B NOTOKE 3aBHCHT OT BHAA MYTH
H IJIOTHOCTH JIIOACKOTO IIOTOKAa. 3JTa 3aBHCHMOCTb II0OKa3aHa Ha
puc. 13.1 u B Buze Tabauus 4 npuBenena 8 CHull 11-2-80.
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Puc. 13.1. 3aBHCHMOCTb CKOPOCTH H HHTEHCHB-
HOCTH JBHJXEHHS OT INIOTHOCTH JIIOACKOTO MO-

roka:
1 — ropH3oHTaJBbHBIA NyTh; 2 — JECTHHIA BHH3; 3 —
JIeCTHHI A BBepX; 4 — npoeMm
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C yBesiHYeHHEM IVIOTHOCTH IIOTOKA CKOPOCTb ABHXKEHHS yMeHblIaeT-
cs M npu npejedbHol maotHoctH (D2=0,9), xapakrepHoit 11s ckome-
HHUS JIOZeH, COCTaBJsIeT: JJisi TOPH3OHTAJBHOrO nytH 15 M/MuH, @O
JIECTHHIE BHH3 8 M/MHH, 110 JieCTHHIE BBepX 11 M/MuH. IHTEHCHBHOCTD
JIBUXKEHHS JIIOACKOrO IOTOKA XapaKTEpPH3yeT KOJHYECTBO JIOJel, mpo-
XoAsmux yepe3 1 M MIMPHHBI 3BaKyallHOHHOro nyTu 3a 1 MuH. B cBsi3u
¢ TeM, yTo KosuuectBo Jwofeil B CHull Bhipaxkaercs He B ues., a B M2
(BMecto N npumensiercs npousBejgeHue Nf), pasmepHOCTb HHTEHCHB-
HOCTH caenyiomas: [q]l =m?/M-MuH=M/MHH.

HHTEeHCHBHOCTb JABHKEHHSI TaKyKe 3aBHCHT OT MJIOTHOCTH JIIOJCKOTO
NOTOKAa M BHJA NyTH. DTa 3aBHCHMOCTh NoOKa3aHa Ha puc. 13.1 u npu-
BeneHa B tabauue 4 CHull 11-2-80. W3 puc. 13.1 BHAHO, YTO HHTEH-
CHBHOCTb NBHKEHHS (YHKIHOHAJbHO CBsi3aHa TaKkKe CO CKOPOCThIO
JBHIKEHHS, T09TOMY, 3HAsl WHTEHCHBHOCTb, MOJKHO OIpEJeJHThb CKO-
POCTb ABHXKEHHs, HEe HMesl JaHHBIX O MJIOTHOCTH JIIOACKOTO TMOTOKA.

XapakTepHO, UYTO IO Mepe yBeJHYeHHs MJIOTHOCTH JIOJACKOrO MOTO-
Ka MHTEHCHBHOCTb ABHXKEHHS BHayaje yBeJHYHBAeTcCs, 3aTeM HOCTH-
raeT MakKCHMYMa (ma, MOCJE Y€ro yMeHblIaercs. YMeHbLIEHHE HHTEH-
CHBHOCTH OO'BSCHSIETCS] T€M, UTO MYTH 3BAKyalliH HMeEIOT OrpaHHUYEHHYIO
NPONYCKHYIO CIMOCOOHOCTB.

IIpu ckonyeHuu J104el Ha ydacThe NYTH C HEAOCTATOYHON MPOMYCK-
HOH CIOCOOHOCTHIO MJIOTHOCTD JIIOACKOTO NMOTOKA MOXKeT OBICTPO yBeJH-
ypBaThCcs. [109TOMY NpH NOCTHXKEHHH MaKCHMaJbHOH HHTEHCHBHOCTH
Qmax TAPAMETPHI ABUKEHHUS V,  NMPUHHUMAIOTCS NPH YCJIOBHSAX Mpe/eb-
HOM MJIOTHOCTH JIIOACKOTO NMOTOKA, T. €. npu D=0,9.

3HAUYEHHUST (max PABHBI: JJIsi TOPH30HTAJbHBIX nyTei 16,5 M/MHuH, a5
IBepHBIX mpoeMmoB 19,6 M/MHH, /11 JIECTHHL TpPH [BHXKEHHH BHH3
16 M/MuH u Npu ABHKEHUH BBepx 11 M/MHH.

VIHTeHCHBHOCTb JBMXKEHHS MO TOPH30HTAJbHBIM ydYacTKaM IyTH
H JIeCTHHIAM 3aBHCHT TOJBKO OT IJIOTHOCTH JIOJACKOro IIOTOKa.

I[JISI ABEDHBIX MPOEMOB IIPH MVIOTHOCTAX JIIOACKOTO INIOTOKa, 6JIN3KHX

K NpeJeNbHbIM, HHTEHCHBHOCTb [BMIKEHHsI He ABJISIETCS TNOCTOSHHOH
BesHunHOM. OHa 3aBHCHT OT IIHPHHBI poeMa §,, (cM. puc. 13.2) u aas
npoeMoB WIHPHHOH MeHee 1,6 M omnpenensiercs no ¢gopmyJe

Qs =2,5-+3,750 55 (13.2)

[IpuynHBl BIUSHUS LWIHPUHBI POEMOB HA HHTEHCHBHOCTb JBHIKEHHS
6yayT paccMOTpeHHl B ri. 14.

[TponyckHasi cmocOGHOCTh ydYacTKa NYTH XapaKTepusyeT KoJjHdge-
CTBO JIIOZEH, KOTOpOe OH CNOCOOGEH NPONMYCTHTb B €AHHHILY BPEMEeHH.
[TponyckHas cnoco6HOCTh yyacTKa NMyTH B M?/MHH onpejessieTcss Kak
TPOM3BeJeHHe MHTEHCHBHOCTH [BHXKEHHMs Ha LIMPHHY ydyacTKa:

Q=4qd.

Hcnonb3ysi moHsiTHE NPONMYCKHOM CMOCOGHOCTH yyacTKa IMyTH, MOXK-
HO MOJNYYHTh (POPMYJBI JJIsi pacyeTa WHTEHCHBHOCTH JBHIKEHHS M Bpe-

MEeHH 3a/ep2KKH JBHXKEHHUS IIPpU CHAHAHHH JIOJACKHX NMOTOKOB.
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Puc. 13.2. 3aBHCHMOCTb HMHTEHCHBHOCTH JIBHIKE-
HHS OT INMPHHBI JBEPHOrO Mpoema

Ecanu INPOUCXOOUT CJIUSIHHE HECKOJIbKHX JIIOJICKHX IMOTOKOB
(puc. 13.3), To mpu GecnpensiTCTBEHHOM ABHMKEHHH JOJIKHO COBJII0AATh-
Cs yCJIOBHE!: -

1=ZQ1—1,
HIH
' q:6:=016,+q2024q303,
OTKy/1a 75 41814 q202+q363
=
6,

Lo
L
A
J;
Puc. 13.3. Cxema causinus JIOACKHX TO-
TOKOB

3ajepixkKka ABHXKEHHs JIOJeidl B HauaJje i-ro yyacTka Habumonaercs

IpH
Ql<Ql—l~
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BpeMﬂ 3aJIepXKKH OoIpeaessgeTcss Kak pasHOCTb BpeMeHH 3BaKyaluH
C y4eToM IPOMYCKHO# CNIOCOGHOCTH y4acTKOB MyTH:

M=1,—1,-1.

Bpems sBakyauuu J10Aefl Mo i-My y4yacTKy IpH KOJHYECTBe JIIOJeH
N, u npeaesbHO# NPONyCKHOH cnocoGHOCTH yyacTKa nyTH Qg ompeje-
JsieTcsl no (opmy.Je:
N2 ey N, f

Ti=—
Qup Qupd

rjle (u, — HHTEHCHBHOCTb [BHXKEHMs JIIOAeH NpH NpeesbHOi MI0THO-
cru (D>=0,9), M/MmuH.

9

AHasi0oruYHO
Nif N, f
L=l =
2Qi- 2(qi-16:-1)
CJIeIOBATEJbHO,
AT-_—’le [ \ a3l : :|
Qupdi 3 (qi-16i-1)

13.3. Pacuer ¢akTHyeckoro BpeMeHH IBAKyalUHUH

Meronuka pacuera BpeMeHH 3Bakyallud, paspaborannas MUCH
uM. B. B. Kyii6bimeBa, wusnoxena B mpusoxennn 1 CHull 1I-2-80.
Pacuer He NPOUBBOAHUTCSA MAJsI IOMENIEHH, B KOTOPHIX JOMyCKaeTcs
OJIMH 3BaKyallMOHHBIHl BBIXOJ, a TaKXe B TeX CJyyasX, KOrja KoJHue-
CTBO UeJIOBEK Ha OJIMH 3BAKyallHOHHbIl BBIXOJ| M3 MOMEIIEHHI He Tpe-
Bbimaer 50, a paccrosiHHe OT HauboJsiee ynaajeHHOro pabouero Mecra
10 O/auKailIero 9SBaKyallHOHHOTO BbIXOJA He HpeBblliaeT 25 M,
B cneunanusupoBaHHBIX H oTpacieBbix raaBax CHull Bmecto pacuera
MOTYT NPHUBOAHTHCS TaOGJHUIBI H HOMOrpPaMMBI, yIpOLIAIOIIHe ONpese-
JeHue pasMepoB nyrteil sBakyauud. OnHako Heo6X0AHMO, YTOOBI TaKHe
TabauIbl pa3pabaThiBaJHCh HA OCHOBE PAaCyeTOB BPeMEHH 3BaKyalHH.

[Tepen TeM Kak BBINOJHSATH pacyer, HEOOXOAHMO BeCh MyTh 3BaKya-
LMK JIOeH pas/le/luTh Ha OTAeJbHBIE PACYETHbIe YYaCTKH MyTH. 3a Ha-'
YaJbHbIH y4aCTOK NMPHHHUMAeTCs MpOXOJ MexkAy pabounMH MecTaMi,
ob6opyroBaHHEM, psAaMH Kpeces H T. I, HauboJee yJaeHHblH OT 3Ba-
KyalHOHHOTO BbIxoja. IIpu onpejpeseHnu rpaHul MOCaeAyIOUHX y4acT-
KOB Ha NYTH JIBHXKEHHS K 3BAaKyallMOHHOMY BBIXOJY HCXOAAT H3 TOTO,
YTO B MpeJesax pacyeTHOro ydacTka IyTH He JOJIKHA H3MeHAThCS
IMIHPHHA MYTH H HE JOJI2KHO OBITh CJHSIHHS NOTOKOB. TOJBKO MpH TaKHX
YCJIOBUSIX MOKHO NMPHHHUMATh HHTEHCHBHOCTb H CKOPOCTb JBHIKEHHS T10-

CTOSIHHBIMH TI0 BCeH [JIMHe yyacTKa. Y4YaCTKaMM IYTH SABJAKTCSA IIPO-
XOJIbl, KOPHAOPHI, ABEpHble TPOEMBbl, JIECTHHYHBIE MapliH, TamMOyphl
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H 7. 4. [To npoekTy niu B HaType oONpefensiloTcsi pasMepbl KaxKIoro
yyacTKa (LIMpPHHA M JJIHHA) N0 HX HCTHHHOMY 3HaueHuo. Hanpuwmep,
IIHPHHA JABEPHOro IpoeMa ONpejessieTcsl 3a BHIUETOM JBEPHOH KOpPOO-
KH H BBICTYyNAKUHX yacreu ABEpH, eCJIH OHH HMEIOTCH. ﬂJIHHa IyTH
B NpoeMe NPHUHHMAETCsl PABHOH HYJIO, €CJH TOJI[HHA CTEHBI, B KOTO-
poit pasmemen npoem, meHee 0,7 M. lllupuna xopuaopa npH OTKpHIBa-
HHH Bepell B CTOPOHY KOPHAOpa MPHHUMAETCsi C YYETOM TOrO, UTO JBe-
pH (DAKTHYECKH YMEHbILIAIOT LIHPHHY 3BaKyanuoHHoro nytu. [Ipu oxHo-
CTOPOHHEM pAacloJIOKEeHHH JABepell MIHpUHA KOPHAOpPA yMEeHbIIAaeTcs Ha
I(IOJIOBPIHy HIHPpHHBI ABEPH, a NMpPH ABYCTOPOHHEM — Ha LIHPHHY JABEPH
puc. 13.4).

dab

2 643’5[.(9 “Sﬂﬂ

Sxop

<
<

o ‘ 0

Puc. 13.4. Onpenenenne pacyeTHON WIHPHHBEI KOPHAOpa:

a — MpH OJHOCTOPOHHEM PpAaCIlOJIOKEHHH ABepedt; 6 — MpPH JABYCTOPOHHEM
pacnosioxKeHun ABepeit

JlnuHa MyTH MO JIECTHHIE ONpefiesisieTcsl KaK CyMMapHasi JJIHHa ee
Mapiueil ¥ NJIOMAL0K H MOXKeT OBITb NMPHHSTA PAaBHOH YTPOEHHOH pas-
HOCTH OTMETOK MEX/y BXOJOM Ha JIECTHHILy U BBIXOJOM H3 Hee.

Metonuka pacuera BpeMeHH 3BaKyalliy 3aK/II04aeTcs B CJeyIOUieM.

PacuerHoe BpeMs 3BaKkyalHH ONpejesisieTcsl KakK CyMMa BpeMeHH
JIBHXKEHHsI JIIOJACKOrO0 IIOTOKA MO OTJAEJbHBIM YdacTKaM OT HauboJee
yAaJeHHBIX MeCT pa3MelleHHsl JIoJefl [0 3BaKyalHOHHOTO BBHIXOJd.
ITo ycnoBuio 6e30macHOCTH pacyeTHOe BpeMsl 3BaKyallHH He JOJXKHO
npeBHIIAaTh He06XoAUMOe:

D e N (13.3)

B cooTsercTBHM € peasbHOH IJIAHHPOBKOH 3/1aHHs U TPeGOBAHHAMH
crnenuanusuposandbix raas CHull Heo6Xoa¥MO OIEHHTb 3arpyeH-
HOCTh BHIXOJIOB IIPH 3BAKyallHH H PACCYHTATh BpeMs BaKyalHH IO HaH-
6oJiee 3arpyKeHHOMY 3BaKyallHOHHOMY BBIXOJY.

Bpemst [BHKeHHS JIOACKOTO NMOTOKA HA OT/AENbHBIX yyacTKax MyTH
omnpenensiercsi no Gopmyae

RN (13.4)
Vi
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3HaueHHe CKOPOCTH J[BHIKEHMs JIIOJefi Ha INePBOM y4YacTKe MyTH

onpepaensiercs no taba. 4 CHull I1-2-80 unu mo rpaguky Ha puc. 13.1
B 3aBHCHMOCTH OT IIOTHOCTH IIOTOKA:
N, f

Dj= —— | (13.5)
L6,

Ha NOCHEAYIOIHX Yy4aCcTKaxX CKOPOCTb OIpeAe/isieTCs IO TeEM Ke Tab-
JIMIE H rpaquy B 3aBHCHMOCTH OT HHTEHCHBHOCTH ABHXKEHHSA, KOTOpas
BBIYHCJIACTCS:

NPH H3MEHEHHH LIHPHHBI yyacTKa 6e3 CJAHSAHHS JIOJCKHX INOTOKOB
no ¢opwmyae

g2l (13.6)
z ' T
TNIpH CJHAHHH HECKOJbKHX JIOACKHX IIOTOKOB I10 q)opmyne
g —elGiiOin). (qla“a"‘) . (13.7)
1

Ecnu naiineHHoe 3HAaYeHHE WHTEHCHBHOCTH JBUKEHHs TIpeBbILIAET
MaKCHUMAaJbHO JONYCTHMOE 3HAYeHHE (mar, - TO 3TO O3HAYaeT, 4YTo Ha
yJacTke o6pasyercsi CKOIJIeHHe JIOJlel, MPHBOJsLLee K 3ajepiKKe IBH-
KeHus. B 3ToM ciyuae Heo6X0AUMO yBeJIHYHTh LIHPUHY y4yacTKa /IO Ta-
KOHW BEJIMUMHBI, IPU KOTOPOH CKOMJeHHe He obpasyercs:

P L T G _ (13.8)

qmax

Ecnu mo 3KOHOMHYECKHM H TeXHHUECKHM COOOpaKeHHAM yBejHdye-
HHe IIHPHHBI yYaCTKa HEBO3MOKHO, pacueTHOe BpeMs 3BaKyallHH OIpe-
JeJIsieTcs C y4eToM 3ajJepKKH JBHXKeHHs, BOSHHKAIOUIeH nepeja rpaHu-
ner i-ro yyacrka:

l
n=—— +A1, (13.9)
Vap

Tle Vu, — CKOPOCTb JBHIKEHMsi NIPH NpejenbHOit miotHoctH (D=0,9);
M/MuH; AT, — BpeMs 3a/lepKKH JBHXKEHHS Ha i-M ydYacTKe, MHH.

Kak 6BlJI0 MOKa3aHO BHILIE,

A11=N,f[ L — i - ] . (13.10)
qup61 2((]1—161-1)

CxeMa K ONpeIeJNeHHI0 PaCueTHOro BPeMeHH 3BaKyallHu MpHBe/eHa
Ha puc. 13.5.
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{ i=1 (konuyecmbo yuacmkob)|

N # (l3MeRuMt
- (no madnuue) et
gl U Lt N, s,
Hem
v, (no madnuue) s™ 2@:60)
- [l max
L“Tﬁ" ’ Uy U § gy (MO
madnuue)
i
Uy (—l
I
qi= QL';%‘(;L'# [_'_L= [1‘1 !

a Hem .
g @ Tl Meyama.T,
A

Puc. 13.5. Cxema K onpejiesieHHI0 PacueTHOr0 BPEMEHH 3BaKyaluu

IMpumep. OnpefenuTb pacueTHOe BpeMs 3BaKyalHH JIOJAell H3 3aja YHHBEpPCAJbHOro
MarasuHa, pacloJiOXKeHHOr0 Ha BTOPOM 3Taxe. 3aJl COCTOHUT H3 JByX OJAMHAKOBBIX CEK-
i, B KOTOPLIX TOProBoe 06OpYyJOBaHHE pacrnosioxeHo psigamu (puc. 13.6a). Oo6bem
Kaxa0# cekuun 3300 M3, muomianb ceKuuu 782 M2, mioliajb, 3aHHMaemasi 060pyrO-
panueM, 200 M2 Illupuna Mapiueli JIeCTHHYHBIX KJIETOK H JBepel BXOJa B JIECTHHUHYIO
KJeTKy Ha oTmeTke 3.60 u Bbixoga u3 Hee Ha orMeTke 0.00 paBna 24 M. 3nanue
II cTenenu OrHecTOHKOCTH.

Pemenue Ananusupys IVIAaHHPOBKY YHHBepMara, OTJIHYAIOILYIOCS CHMMeETpHeH,
NPUXOAUM K BBIBOJAY, YTO JOCTATOYHO BHIINOJHHTb pacyeT BPeMEHH 3SBaKyauHH AJad
OJIHOII CeKIHH, Hampumep, cekuuu II.

[lyTh sBakyaiuu or HauGoJiee yJAJEHHON OT BHIXOAA TOYKH A 10 BHIXOAA HAPYKY
NoJpas/ieNIsieTcss Ha BOCEMb Y4YaCTKOB, B IpejeJax KOTOPHIX IUHPHHA MYTH H HHTEH-
CHBHOCTb JBHJKEHHSI MOTYT ObITb NPHHSATH HEH3MEHHBLIMH. JIIOACKHe NOTOKH H3 MPOXO-
JIOB CJHBAlOTCS C NOTOKOM, JBHraloMHMcsl Mo cOOPHOMY NPOXOAY, H HampaBJasioTCS
yepe3 JIECTHHYHYIO KJIeTKy Hapyxy. IIlupuHa KaxJ0ro W3 1IECTH NPOXOAOB 2 M, AJHHA
UX, BKJIOYAsi MyTh ABHXKEHHSI OT CTEHbI, cCOCTaBasieT 42 M. YYacTKu 2—6 HMEIOT AJIHHY
no 3 M B WHpHUHY 4 M, y4acTOK 7 HMeeT JJHHY 2 M M mupHHY 4 M. Ilasa pacuera He-
06XOAHMO 3HATh BO3MOXKHOe KoJHuecTBO Jiojei B cekuuu. Cornacuo raase CHull mo
NPOEKTHPOBAHHIO MarasHHOB, Ha | wenoBeka mnpuxoxutes 1,35 M2, cieoBaTesbHO,
pacyeTHOe KOJIHUECTBO JIOJel cocTaB/seT

N= Foem = e =579 uei.
1,35 1,35
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Puc. 13.6. PacueTHbie cXeMbl IJIAaHHPOBKH yHHBepMara:
a — HcxoaHas; 6 — nepepaGOTaHHaﬂ 10 pesyJabTaTaM pacueToB

Cpe/lusisi TIOTHOCTD JIIOJACKOrO MOTOKA, PasMELIeHHOro Ha MJIOWIA/H CeKIHH 33 Bl-
4eTOM TJIOLAAH 060PYAOBaHHS:
Nf 579-0,125
Dy, = =l oee L =012,
E 782—200

cexy FuGop

2 BhisicHUB HCXOJHBIE JaHHble, NPUCTyNaeM K pacyeTy BPEMEHH NPOXOKACHHA KaikK-
A0ro yvyactka IyTH.

Yuactok 1 (mpoxon): D,=Dcp=0,12, no rpaguky Ha puc. 13.1 q=9 m/muH;

l 42
vi=75 M/MuH; tj= ! — =0,56 MuH.
Vi 75
() 9.2
VuacTok 2 (paciuppenue myTH): (z= ——qf—= T =4,5 M/MuH, 1m0 rpadHKy
2
3
Ha puc. 13.1 vo=100 M/MHH; To= —— =0,03 mMuH.

100

Vuactok 3 (causinMe MOTOKOB): IPHHHMaeM, YTO BO BCeX LIECTH NMPOXOAax JIOA-
CKHe TOTOKH JMBHXYTCS C OJMHAKOBOH HHTEHCHBHOCTBIO (1=9 M/MHH. Torna

) ) 4,5-44-9-2
e 9o02+a101 o+ =0 M/MHH; V3="75 M/MHH; 13=—3 =0,04 MuH.
O3 4 75
VYuacTok 4 (causiHue MOTOKOB):
o) ) 9:-4+49-2
= —qim- - —-—+——' =13,5 M/MuH; V4=48 M/MuH;
64 4
3
1:4=T =0,06- MuH.
YyacTok 5 (CiaHsiHHE NMOTOKOB):
() 6 13,5-4-+49-2
qs= hoetq B o =18 m/MuE>(,,,.= 16,5 M/MHH.

as 4
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CanenoBaTtesbHO, Ha yyacTKe 5 H TeM GoJiee Ha yyacTKaX 6 u 7 BO3HHKaeT CKomJe-
HHe, MpHYEM LIHPHHA Y4YacTKOB 5, 6 M 7 OAMHAKOBAa H COCTaBJAET 4 M, a CyXKEHHeM,
JHMHTHPYIOIUM [PONYCKHYIO CHOCOGHOCTb 3BAKYallHOHHOTO MYTH, SBJSETCA Mapll
JIECTHHIBI LIHPHHOH 2,4 M. DTO OOBSCHAETCH TE€M, YTO HHTEHCHBHOCTh JABHMKEHHS INpH
CKOIVIEHHH II0 Mapluly JIeCTHHUBI MeHbllleé HHTEHCHBHOCTH [JBHXXEHHS B JBEpHOM
npoeme.

Bpems sBakyauuu no yyactkam 5—7, Ha KOTOPHIX C OCHOBHBIM IIOTOKOM CJIHBAIOT-
€l TPH NMOTOKAa H3 MPOXOJOB C y4YeTOM 3a/lepPKKH JBHXKEHHs Yy JIECTHHYHOrO Maplua,
paBHO:

AL 1 1
Ts_7= ——1 +Nf ( i =
’ Yod QO Q48443961
1 |
ol 487040,10 i
15 7,2-2,4 13,5-443-9-2

)=0,53+3,53 =4,06 MuH.

PacuerHoe Bpemsi 3BaKyauuH JIOfeH M3 3aja 1p=2r,=5,28A MUH > T,=1,7 mum.

Heo6xoaumoe Bpemsi sBakyauud onpejeassioch no tabn. 5 CHuIl 11-2-80 mpu
o6beme 3aja 6600 3.

Ilpumep BapuaHTa, nepepaGOTaHHOro C 1esablo obecneueHus: Ges-
OMAacHOMN 3BaKyaluH Jw0Jel, NokasaH Ha puc. 13.66. B arom BapuanTe
H3 KaXJ0H CeKIHH MPeLyCMOTPEeHO /Ba 3BAKyallHOHHBIX BHIXOJa LIHPH-
HO# 10 2,4 M Ha HapyXKHBIH 6ankoH. lllupuHa 6aJKOHA MPUHSATA PAaBHOH
4 M As191 TOTO, YTOOBI HA HEM MOKHO OBIJIO PAa3MECTHTb BCEX 9BaKyHPYIO-
LIUXCS], IPH 3TOM Ha KaxKJOro dejoBeKa Mpuxoautcsi okoso 0,4 M2, uTO
B /lBa pasa NpeBHIIIAET YCTAHOBJEHHYIO HODMY ILIOIIAAH IJsi pasrpy-
30YHBIX IJIOIIAJ0K, paBHYyIO 0,2 M2/ues. C 6alKOHA Ha yPOBeHb 3eMJIH
BEelyT 3BaKyalHOHHBble JIECTHHIB INHPHHOH 1O 2,4 M c 006eux CTOPOH
3nanus. OnpenesuM pacyeTHOe BpeMs 3BaKyalUH Yepe3 5BAaKyallHOH-
HBIH BbIXOJ A. I'paHHIBl 30HBI pa3MelleHHsi 3BAKYHDYIOIIHXCS yepes
3TOT BBIXOJ MOKa3aHbl IITPUXNYHKTHPHBIMH JIMHHSIMH, IIHPHHA 30HHI
cocraBasger 8,5 M.

Yuactok 1 Takoil ke, Kak B IpeAblAyllleM BapHaHTe MJIAHHPOBKH,
caenoBaTtenbHo, ;=9 M/MuH; 7;=0,56 MuH.

Yuacrok 2 XapakTepusyercda CAHAHHEM TpexX JJACKHX IIOTOKOB H3
Ipoxoa0B B C60pHOM npoxojae MmpH ABHXKEHHH K BBIXOAY. HWHTeHcuB-
3

=i 9.2.3

HOCTb JABHUXEHHHA HA 3TOM y‘-laCTKe: Q2= = S
3, 85

=6,3 M/MHH; TIpH TaKOH HE3HAUUTENbHOH HHTEHCHBHOCTH JBHIKEHHS

Vo=90 M/MHH, To= =0,04 muH.

JBepHO# mpoem:
A5 q262 il 6,38,5

=22,3 M/MHH > (o =19,6 M/MuH.
v [ 2,4

Qrn
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IMepen nBepsimu o6pasyeTcs CKOMJIEHHE JIOJAEH ¢ 3a1epPKKOH IBHIKE-
HuSl. BpeMs 3afepXKu:

1 |
® AT=N ,f ( b ) =
4 qun.npdnn Q252

— ﬂ -0,125 1 — : )=——1,08 MHH.
2 8,5-2,4 6,3-8,5

PacuerHoe BpeMsi 3BaKyaluu
7,=0,564-0,044-1,08=1,68 Mmun <<t,=1,7 MuH.

YcnoBre 6€30MaCHOCTH NPH HOBOM, IepepabOTaHHOM BapHaHTe IJia-
HHPOBKH co0JIofaercs, NPoekT cooTBercTByer TpeboBanusM CHull
B yacTd obecrnedyeHusi CBOEBPEMEHHO! 9BaKyalluu JIIOJei Ha cjaydai 1mo-
xKapa.

13.4. Pacuer Heo6X0AMMOro BPEMEHH 3BaKyalHH

Heob6xonuMoe BpeMsi 9BaKyalud — BpeMsl, II0 HCTEUEHHH KOTOPOTo
[pH NoXKape Ha ypoBHe paboueil 30HBI MOSBJSAIOTCS ONACHBlE VIS XKH3-
HH H 3J10POBbS JIIOJeH (paKTOPHI MoxkKapa.

Has onpeneneHusi Heo6X0AUMOro BPeMEeHH 3BaKyalluH HaJ0 3HATh
KPUTHYECKHE 3HayeHHsl ONAacHbIX ()akTopoB MoxKapa H, KpOMe TOro,
yMeTb ONpe/leJiATh BpeMs IOsBJEHHS 3THX 3HAUEHHH IpPH MoxKape.

K uncay omacHbix (pakTOpoB moxkapa OTHOCATCS TeMIepaTypa cpe-
JIbl, JIYYHCTBIe MOTOKH, TOKCHUHbIe MPOAYKTHI TOPEHHsI W NOTeps BH/IH-
MOCTH BCJI€JCTBHE 3a/IbIMJIEHHSI.

Temneparypa cpeabl. HaubGospliyio onacHOCTb NMpeACTaBJsieT BJbI-
XaHHe HarpeTroro BO3/yxa, MPHBOJsIILEE K NMOPAXKEHHIO H HEKPO3y BepxX-
HHX JBIXaTeJbHBIX NyTei, YAylIbio H cMepTH. Tak, Bo3lelCcTBHe TeMIle-
patypsl cBhiie 100°C mpHBOAMT K MOTepe CO3HAHHA U THOENTH 4epe3
HEeCKOJIbKO MHHYT. OnacHH Takke 03Koru Koxku. Hecmorpsi Ha GoJblne
yCIeXH MeIHIHHBl B JIEUeHHH OXKOI'OB, YeJIOBEK, MOJIYYHBIIHH OXKOTH
IT crenenu Ha 30% mOBEpXHOCTH TeJa, HMEET MaJO IIAHCOB BBIKHTb.
B Ta6n. 13.1 npuBeseHa 3aBHCHUMOCTb BpEMEHH IIOJYYEHHS OXKOTOB
IT crenenu ot TemmepaTyphl Cpejbl.

Ta6muna 13.1
Temnepatypa cpens, °C I 1093 I 371482 176 \ 100 \ 7
BpeMsi mosiyyeHHsI 0KOroB
II crenenn, c <} 3. 7 15 26
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HccnenoBanusaMu, mpoBeieHHbIMH B KaHajae, ycTaHOBJIEHO, 4TO BO
BJIA}KHOH aTMocgepe BTOPYIO CTelleHb OXKOra BBI3bIBA€T TeMmIeparypa
55°C npu Bo3zmeiictBuu B Teuenue 20 ¢ u 70°C mpu BO3JAEHCTBHH B Te-
ueHue 1 ¢ u 4TO B yC/IOBHsAX Mmoxkapa temneparypa 69—715C npu Bpe-
MEHH 3KCNO3HIIHH HECKOJbKO MHHYT SIBJISIETCsl ONMACHOH MJIs1 4esJoBeKa.

Jlyuncrbie noToKu. B HEKOTOPBIX CJIyUasix ONACHOCTb VIS JIOJeH MO-
TyT HpPEACTaBJSATh JyYHCThle MOTOKH. VccienoBaHHSMH YCTAHOBJIEHO,
YTO IPH NOXKape B CLUEHHYECKOH KOpoOKe 3peHIIHOIO NpPeANpHsTHS
JYUHCTBIe MOTOKH MPEACTaBJASIOT ONACHOCTb AJISI 3pUTeNell MepBhiX ps-
0B naprepa yxe uepes 0,5 MuH mnoxapa. Emge 60sblIasi HHTEHCHB-
HOCTb JIYUHCTBIX MOTOKOB HA0J/I0laeTcs MPH NMOXkKapax TeXHOJOTHUECKHX
YCTaHOBOK. B HeKOTOpHIX C/Iydasix 4yeaoBeK 0e3 CHelHaJbHBIX CPe/CTB
3alllUTHl He B COCTOSIHMM NPHOJHM3UTBCS K TAKUM YCTAaHOBKaM OJnike
10 M. OnacHele 151 4yesJOoBeKa 3HAUEHHS JYYHCTBIX IOTOKOB NMpHBeJe-
HBl B Taba. 13.2.

Tab6auna 13.2
HHTEeHCHBHOCTD
TENJIOBOH . 840 | 1400 2100 2800 3500 7000 | 8750
paauauuu, Br/m?
Bpemsi nepenocumo- 4
cTaC 360 150 | 40—60 | 30—40 10—30. |5—11 | 3—8

Toxcuunble npoayKTbl ropenns. [Ipu noxapax B COBpeMeHHbIX 3/a-
HHAX C NPHMeHEeHHeM IOJHMepHbIX W CHHTETHUECKMX MaTepuaJoB Ha
yeJOBeKa MOTYT BO3/eHCTBOBATb TOKCHYHBIE NMPOJAYKTH ropeHus. Xors
B NpPOAYKTax ropeHHsi Hepeako cojaepxkurcs 50—100 BHAOB XHMHYe-
CKHX COeJIHHEHHH, OKa3blBAIOILHX TOKCHUECKOe BO3/eHCTBHE, IO MHe-
HHIO OOJILIIHHCTBA yYEHBIX Pa3HbIX CTpPaH, OCHOBHOH MPHYHHON THOeH
JIOAEH IpPH NoXKapax sIBASIeTCS OTpPaBJeHHE OKHCbIO YIJepoa.

Oxkiuco yraepoaa (CO) onmacHa teM, uro oHa B 200—300 pa3s syuire
pearupyer ¢ reMorJioOMHOM KPOBH, UeM KHCJIOPOJ, BCJIEJCTBHE YEro
KpacHble KPOBSIHBIE TeJblla YTPauMBalOT CIOCOOHOCTh CHAOKaTh Opra-
HH3M KHCJA0pOaOoM. Hactynmaer KHCIOPOAHOE TOJIOAaHHe, THIIOKCHS TKa-
Hel, Tepsiercss CIOCOOHOCTb paccyK/JaTh, YeJOBEK CTAHOBUTCSI PaBHO-
NYUIHBIM H Ge3y4yacTHBIM, He CTPeMHTCsl u3beKaTb OMACHOCTH, HACTY-
naer OlelleHeHHe, IOJOBOKPYKeHHe, HapylleHHe KOOpAMHAIHUH IBHXKe-
HHsl, a IPH OCTAHOBKE JABIXaHHS — CMEpTh.

Caeyer OTMETHTb, UYTO B KauecTBe KPUTHUECKOIOo 3HAUEHHs ofac-
HOro (aktopa moxKapa ueaecoo0pa3Ho INPUHUMATh HE CMEPTeJbHO
oIacHoe 3HayeHHe, a TAKOEe, MPH KOTOPOM NPOUCXOAUT MOTepPs CHoco6-
HOCTH K ABHKeHHI0. OpHEeHTHPOBOYHBIE KDUTHUECKHE 3HAUCHHS OMAaCHbIX
(akTOpoB moxkapa npuBefeHb B Taba. 13.3.
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Ta6auma 13.3.

Onacupie ¢akTOpsl noxapa Pasmepnoctb Kgf{;ﬁ:ﬁ;?e
Temneparypa cpeas A 70
Jlyunctele noToku Br/m? 3000
Kosdduiuent ocnabienus cpejst M-} 0,46
Kounentpanusa BeulecTs B BO3AyXe: r/m®

LHAHHCTBIH BOJAOPOJ 0,2

docren 0,2

OKHCJIBl 230Ta 1

CepOBOAOPOA 1;1

XJIOPUCTBIH BOAOPOA 3

OKHCb yraepoja 3,6

CepHHCTHIH aHTHAPHL 8

JBYOKHCb yrJepoja 162

KHCJIOPOJ 214

(unu 15%)

Hcexoas u3 atux coobpazKeHui, KPUTHYECKYI0O KOHIEHTPAIHI0 OKHCH
yriepoja B BO3AyXxe cjejyeT NpuHUMaTh paBHOH 3,6 r/m®. Ilpu rakoi
KOHILIEHTPallu{ Yepe3 HEeCKOJbKO MUHYT BO3/EHCTBUA TepsIETCsS KOOp/IH-
HalMs IBUKEHHUU U 9BAKyalHsl CTAHOBUTCS HEBO3MOKHOM.

[ToBBIlIEHHAS] OMACHOCTb OKHUCH YTIJepoAa OODBSICHSIETCS He TOJbKO
ee BBICOKOH TOKCHYHOCTBIO, HO TaKxkKe OTHOCHTEeJbHO OOJIbIIOH KOH-
LeHTpauued B mpoAaykrax ropeHus. Ilo JaHHBIM SIHOHCKHX Yy4YeHBIX,
OKHCH yriepoja Ha moxapax obpasyercsi B 10—40 pas GoJbiue, uem
6oJiee TOKCHUHOTO ILHaHuCTOro Bojopoaa. B 50—80Y% cayuaeB rubenb
JIOJleli Ha MoxKapax BhI3bIBAaJ1ach OTPaBJIEHHEM OKHCBIO yriepoja H He-
JIOCTAaTKOM KHCJIOPOJA.

OpHako HMEITCS OCHOBAHMS [OJiaraTh, YTO W JAPYrHe MPOAYKTHI
TOpPEHHsT MOTYT TaKKe MPEJACTaBJATb ONACHOCTb /sl KH3HH YesloBeKa.
[Ipu olLeHKe JOCTOBEPHOCTH CTATHCTHYECKHX MAHHBIX HeJb3sl HE CUH-
TaThCsl C TEM, UTO B KPOBH MOTHOLIMX PeAKO HAXOAAT LIHAHUCTBHIH BOJO-
PO M XJODHUCTBIH BOAOPOJ, TAK KAaK OHHM 4Yepe3 CPaBHHUTENbHO He(OJb-
1ioe BpeMsi HEHTPaJIH3yIOTCS OPraHM3MOM MJH BBIBOJSITCS H3 HEro.
LlnanucThiii BOJOPOA H XJIOPHCTHIH BOJAOPO/ MOXKHO OOHAPYKHTb TOJb-
KO MpPH 3KCTPEHHO BBINOJHEHHBIX HCCJAeAoBaHHsAX. Tak, Npu- HceaeaoBa-
HUH TPYNOB M3 UHMCJa }KepTB Moxkapa B yHuBepMmare 1., Ocaka Obli0
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yCTaHOBJIeHO, 4TO KOoHUeHTpauuss CO B reMorJio6HHe KPOBH COCTABJIsijIa
45%, uto GbLJIO HHKE CMEpPTeNbHON KOHUEHTpaluH, paBHoi 60%. Oana-
KO B OpraHax JblXaHHs Oblix OOHAPYXKEHbl [HAHUCTHIE BOJOPOML H APY-
rHe TOKCHYHble BelecTBa, B pPe3yJibTaTe CHHEPTHYECKOTO NEHCTBHUSI KO-
TOPBIX cMepTesabHass KoHieHTpanuss CO B reMorsio6HHe MOXKET CHU3HTh-
ca g0 20—309%. ;

Xaopuctui#i Bogopoa (HCI) Bbi3biBaeT oTek Tpaxed H Jerkux, pas-
Jpaxaer rjasa u AblXaTeJbHble IyTH, MOXET BbI3BaTb Cepbe3Hbie MO-
BpeX/JeHHs CAU3HCTOH 0060JI0YKH. B pesysbrare NOSIBJSIOTCS XKKEHHE
B I'PY/JH, CIa3Mbl IOJIOCOBOH MIe/IH, HEBO3MOXKHOCTh AblxaHus. CMepThb
HaCTylnaer OT yAYIIbS.

Huanuctoit Bogopos (HCN) — Haubosiee TOKCHYHOE BeIIECTBO,
BHIle/ISI0ILeecs Ha nmoxapax. Ero [eficTBHe 3akJioyaercsi B mpekpaiie-
HHH JIOCTYNla KHCJIOPOJAa B TKaHH OpraHH3Ma, B pe3yJ/bTaTe 4ero ocnaatb-
JseTcs cepjieyHast AesTeJbHOCTb H 3aTPy/AHSIeTCS JbIXaHHUe.

Henocratok kucioposa (Oz) NPHBOAUT K YXYAIIEHHIO IBHTATeNb-
HbIX ¢GyHKUui opraHuama. [Ipu KoHueHnTpamuu Kucjaopona 9% cmeptb
Hactynaer yepe3 5 MuH. OflHaKO NpH ONpe/eseHHH KPHTHYECKOH KOH-
LeHTpalHH Heo6XOAMMO NPHHHMAThb BO BHUMAaHHE yXy/LIEHHE JBHra-
TeJbHbBIX QYHKUHMH H yBeJHYeHHe KOJHYECTBA BJOXOB, KOTOpPOE CBs3a-
HO C yBeJHYEHHBIM MOTJoIleHHeM 6oJiee TOKCHUHBIX ra30B. 3HAUHTE/b-
HOe YyuallleHHe IyJbCca M YHCJA BJOXOB, OBICTPAsi 'yTOMJSEMOCTD,
HapylleHHe KOOPJAHHAUMHU [ABHXKEHHs H YMCTBEHHOTO COCpeLOTOYeHHS
HACTYMaIOT NPH KOHIEHTPALHH KHCJIOPOJa B BO3AyXe, paBHOH 15%.

JByokuce yraepoga (COz) BbI3BIBAET CMepPTb uepe3 HEeCKOJbKO
MHHYT NpPH CPaBHHTeNbHO 60sbLIOi KoHueHTpauuu 8—10%, Koropas
peiKo nosiBisieTcs Npu noxapax. OQHAKO H NPH MEHbIUIHX KOHLIEHTpa-
IHSAX JBYOKHCHb yrJIepoja IpeJCTaBJIsieT HeKOTOPYIO OMACHOCTb B CBSI3H
C TeM, YTO BHI3bIBaeT yyauleHHe nabixaHud. Tak, yxe npu 2% CO,
yacToTa AbiXaHHsi yBejauuuBaercs B 1,1 pasa, a mpu 6% — B 1,5 pasa.
YuauieHue AbIXaHHS IPUBOAUT K YBEJHUYEHHIO MOTJIOUIEHHS OPTaHU3MOM
TOKCHYHBIX TIPOAYKTOB TOpEHHS.
~ TloTeps BHAMMOCTH BCJEACTBHe 3aibiMaeHHMsi. KpaTKoBpeMeHHOCTh
npoiecca 3Bakyauun obGecrneyHBaeTcs JHUIb MpH GecrnpensTCTBeHHOM
JABHXKEHHH Jiofied. Bo BpeMsi IBHIKeHHs JIOAUH 00583aTeNbHO JOJMKHBI
YeTKO BHAETb HJIH 3BaKyallHOHHbIe BBIXOJbI, MJIH YKa3aTe/JH BbIXO/OB.
IIpu norepe BUAUMOCTH OPraHH30BaHHOE ABHIKEHHE JIOJEH Hapyllaercs
H CTAHOBHTCS XAaOTHYHBIM, KaXXJblH ueJoBeK, M[O-BHAUMOMY, Oyner
JIBHraThCsl B IIPOH3BOJIbHO BHIOpAaHHOM HampaBieHHH. B pesyabrarte
npoluecc 3BaKyalHH 3aTPyAHSIETCS WM JajKe CTAHOBHTCS HEBO3MOXK-
HBIM.

JbiM  ob6nagaer (H3HOJIOTHYECKHM M NCHXOJNOTHYECKHM BO3Jel-
CTBHEM Ha uejoBeka. DHU3HOJOrHUeCKOe BO3IEHCTBHE 3aKJIKOUYAETCS
B TOM, YTO Ha YaCTHIAX JbIMa KOHIAEHCHPYIOTCSI TOKCHYHBIE rasbl, KOTO-
pble nomnafaloT B opraHuaM. Ilpu BABIXaHHH T'yCTOro AbIMa XJOMbs Ca-
JKH MOTYT 3aKyNOpHTb AbIXaTeJbHble (QHJIbTPH], CKOMJEHHEe AbiMa B Jier-
KHX NpPENsTCTBYET IOIVIOUIEHHIO KUCI0POoJa H MPUBOJUT K KHCJAOPOAHO-
My rosojaanuio. KpoMe Toro, AbM OKa3sbiBaeT pasjpazkaioliee BO3JAeH-
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CTBHE Ha IJla3a H BepXHHe JbiXaTeJbHble MYTH, YMEHbIIAET BHAUMOCTD,
4TO 3aTpyAHseT JH60 BOOOILE HCK/II0UAeT OPHEHTAIHIO SBAKYHP YIOLLHX-
'csi Ha MyTAX 3BaKyalHH. DTO BBI3BIBAET CTPAX, HEYBEPEHHOCTb H AakKe
HAaHHKY.

[Tcuxosornyeckoe Bo3eHCTBHE AbIMA 3aKJIIOYAETCS B TOM, UTO JIIOIH
OTKa3bIBAIOTCS BCTYNHTh B 30HY BHAMMOIO [biMa Jak€ B TeX CJaydasnx,
KOTrJla OH JOCTATOYHO pa3baBJjieH H OTHOCHTEJNbHO Ge30MmaceH,

B ycaoBusix moxapa Ha uyesioBeKa MOT'YT BO3/JeHCTBOBATb He OJIHH,
a HeCKOJbKO ONAacCHBIX ()aKTOPOB MOXKapa; Takoe KOMOHHHPOBAHHOE
BO3/leficCTBHE MOXKeT OBITb CyMMapHBIM, CHHEPIrHYECKHM H aHTATOHHCTH-
YEeCKHM.

IIpn cyMMapHOM BO3AEHCTBHH pe3yJbTHPYIOLee BO3AEHCTBHE Omnac-
HBIX ()AaKTOPOB pAaBHO CyMMe BO3JEHCTBHH OTAENbHBIX (PaKTOPOB.
[Tpumepom sBasiercst coBMectHoe Bo3zeiictBie CO, CO,, HepocTarka
O, u noBhilIeHHOH TeMnepaTyphl. [ToBbIlIeHHAas TeMIepaTypa BhI3bIBAET
. YyBeJHYeHHEe TOKCHYHOCTH OT/EJbHBIX BelIeCTB M yBeJIHUYHBAET Olac-
HOCTb OT YMEHbLIEHHS KOHIEHTpaluH KHcaopoaad. MHcciexoBaHusaMu
Ha JKMBOTHBIX YCTAHOBJIEHO, UTO NPH yBeJIHYEHHH TeMIepaTyphl CBepx
HOpMaJbHOH B [[Ba pas3a KOHIEHTpALHsl OKHCH yrJepoja, NPH KOTOpOii
HapyllaeTcsi KOOpAHHALMSA ABHKEHHH, yMeHbl1aeTcs B 6 pas.

CuHepruyeckoe BO3JeHCTBHE — 3TO COBMECTHOE BO3/eficTBHe (ak-
TOPOB, IPEBOCXOJsillee CYMMy OTJAEJbHBIX BO3/elCTBHH (aKTOpOB
(unorma B 10—30 u Gosee pa3). Tak, HccoelOBAHHSIMH HA JKHBOTHBIX
YCTaHOBJIEHO, YTO TaKHe HeomacHble B OOBIUHBIX YCJAOBHAX (aKTOPHI,
Kak temMnepatypa 43°C, koHueHTpauus kucaopona 179% u okucu yrie-
pora 0,01%, craHOBATCS CMepTeJbHO ONACHBIMH NPH J00aBJIeHHH
HHYTOXHO MaJIbIX KOJIMYECTB OJHOTO H3 CJEeAYIOLHX TPeX ra3oB: CepHH-
croro auruapuaa (SO;), nByokucu azora (NOy) uau nHaHHCTOrO BOJO-
poxa (HCN). ] '

K coxaJsieHHio, uccae0BaHHSI CYMMapHOro H CHHEPrHYecKOro BO3-
JNeHCTBHA HaXOASTCS elle B HAYaJbHOH CTAJMH WU IOKA He MO3BOJAIOT
yyecTb 3TH BO3JEHCTBHS B pacueTax HeoOXOAHMOrO BpeMeHH 3BaKya-
IIHH.

Teopernueckue mNPeaNOCHIIKH pacyeTa HeoOX0AUMOro BpeMeHH
3BaKyalHH.

B CCCP BbInoJHeHO MHOro paboT MO HCC/IEJ0BAHHIO ONACHBIX /15
Jiofiell ¢akTopoB noxapa. [TepBele OnbITH GBbIJIH NPOBENEHBl B MPOH3-
BOJICTBeHHHIX 31aHuax (rr. MiBanoso, banakoso, Bomxckuit). Ha cpas-
HHTeJbHO HeOOJIbIIOH IJIOUIAAH CXKHMIaJHCh KOPJ, yrapbl TEKCTHJIbHOH
NPOMBIIIJIEHHOCTH, OOpPe3KH TNHJIOMaTepHasoB, JH3eJbHOE TOMJIHBO.
OnbiTHl NMOKa3aJH, YTO, HECMOTPS Ha HeOOJbUIYI0 IJIOWAAb OpPeHHs
II0 CPaBHEHHIO ¢ 00beMOM IOMeLleHHs, B NepBbie JKe MHHYTH Moxapa
B NOMeLIeHHH MOSIBJSJIHNCh BHICOKHe Temmnepatypsl. Buina chopmy.upo-
BaHa THNOTe3a O TOM, YTO INVIaBHYIO ONACHOCTb /sl UeJIOBEKAa B Ha4alb-
HOH cTaJHy NoXKapa IpejcTaB/ser TeMieparypa.

[Tosxxe M. §I. PoiitMaH mpeisoXKHJI NpocThle W yAOOHBIe (GOpMY.JIbI
AJIsi pacyeta HeOOXOAHMOro BPeMeHH 3BaKyallHH IO MOsBJEHHH onac-
HBIX TeMIepaTyp M KOHIEHTpalHil JBYOKHCH yrjepona, a Takxe Mo
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yMEeHbIIEHHH 0 ONACHOH BeJMYMHBl KOHUEHTPALHH KHCJIOpPOJAa B MoMe-
LIEHHH. :

[ny6okue uccaegoBaHus MOJeH TeMIepaTyphbl NIPU HOXKape B MoMe-
meaun 6bl1u npoBedensl M. 1. BamkupueBeiMm. Ha ocHoBe Teopuu
TENJIOBOro MOA0OHS U MOJAETUPOBAHUS UM OBIJIH MOJyYeHBl KPUTEPHAJIb-
HBble YpaBHEHHS IJI5 ONpeJesieHus TeMIepaTyphl Cpejabl HpH MoxkKape
Kak (pyHkuun xkpurepus Bosbumana, 6e3apasMepHBIX KOODAHHAT H Bpe-
MEHH. :

B 1969—1973 rr. M. H. KpuBoilleeBbIM HCC/I€A0BaHBl TEMIEpaTyp-
HbIe 110J1s1 B 3PeJIHIIHBIX IPEANPHATHAX B HauaJbHOH CTaJHH TOxKapa
H I0JIy4eHBl KpHTepHaJbHble YpaBHEHHS AJIsl pacuera TeMIepaTyphl
Cpe/ibl IPH MoXkKapax B TAKUX 3/[aHUSIX.

McenenoBanus Ha MoJeasix MoJieii TeMIepaTypbl B HayaJbHOH CTa-
JHH pPasBHTHSl TOXKapa NPH TOPEHHH KHAKOCTeH OBblIH IpPOBe/eHbI
H. JI. KotoBsIM.

Taxkum o6pasoM, GOJNBIIHHCTBO paboT MO U3YUEHHIO HAYAJbHOH CTa-
JMH pasBuTHS Hoxapa 10 1976 r. 6bl10 CBSI3aHO ¢ H3yyeHHEM IOJelt
TeMmeparyp. JT0 O0OBACHSIJIOCH TEM, YTO [0 MOCJeJHero BpeMeHH roc-
MOJICTBOBAaJa TOYKAa 3PEHHs O TOM, YTO TeMIepaTtypa — IJVIaBHBI{ onac-
HBIE (PaKTOpP U APYrUMH (paKTOpaMH MOMKHO NpeHebpeub.

Oanako B HacTosillee BpeMsi 3Ta TOUKA 3PeHHsI HepecMaTpHBAETCs.
HcenenoBanusi npuunH rudesu Jwjed Ha Moxapax MoKasaJH, 4To He-
penKo, 0COOeHHO NPH FOPEHHH CHHTETHUYECKHX MAaTepHaJjoB, MPHIYHHON
rubeny JIoael fABJISIOCh HX OTPaBJeHHEe TOKCHUHBIMH MPOAYKTAMH TI'0-
penusi. Hanpumep, cTaTHCTHKA HOKApOB B AHIVIHH CBHAETEIbCTBYET
0 ToM, uto 59Y% Jroxeit moru6sao ot yayuwbs u Jub 30% MogayuHIH
cMepTesbHble OKOTH.

O6cTosTenbHbIE HCCAE0BAHUS TOKCHUHBIX NPOJAYKTOB rOPeHHs Mpo-
Besl B. Becennl. Ou y6enurenbHO A0Ka3as, YTO HPU TOPEHHH CHHTETH-
YeCKHX H MOJUMEPHBIX MaTepHasoB HEOOXOJHUMOe BpeMsi 3BaKyallUH
JIOJIeH JIOJIZKHO ONpEeeNsITbCsl C yUeTOM KOHILeHTPAIlMH TOKCHYHBIX MPO-
LYyKTOB ropenusi. B. Beceabl npeanoxuna pacuerHbie (GoOpMyJanl s
onpejeneHuss He0OXOAHMOro BpPEeMeHH 3BaKyalluH JIIOJed MO MPH3HAKY
MOSIBJIEHHS] ONIACHBIX KOHIEHTPALUH TOKCHYHBIX BELeCTB.

B mocieaHue roJbl MHOrHE CIELNHAJHCTHl NMPHUIIIH K MHEHHIO, UTO
B OT/leJIbHBIX CJydasix pellarolliee 3HaUeHHEe HMeeT MOTepsl BHAHMOCTH
Ha TyTAX 9BaKyallHH BCAEACTBHE 3aAbIMJEHHs], MTPUBOAsAILAA K IPeKpa-
LIeHHIo Tpolecca 3Bakyauud. OnacHOCTb GBICTPOrO CHHKEHHS BHIHUMO-
CTH CO3/laeTCs NMpH FOPEHHH Bel[eCTB ¢ GOJbLIOH IBIMOOOpasyoulei
CIOCOOHOCTDIO.

HMeenenoBanus, mnpoBeneHHble B 1976—1977 rr. M. $1. Poiitmanowm,
H. H. KpuBoweesbim u E. T. lllypunbim B r. [1ymIkuHO, MOKa3aaH, 4To
MpH FOPEHHH HEKOTOPBIX MAaTepPUaJIOB B KUBOTHOBOAUECKHX TOMeIlle-
HHUSIX OmacHas IOTeps BUAUMOCTH MOXKET NPOHM30HTH paHblle MOsiBJe-
HHSI ONACHBIX TeMIepaTyp.

M3 ckazaHHOro cjefyer BBIBOA O TOM, 4TO OO'beKTHBHOE OIMpejesne-
Hie HeoOX0MMOro BpeMeHH 3BaKyalHd MOMKET OBbITb OCYILIECTBJEHO
TOJILKO Ha OCHOBE KOMIIJIEKCHOTO yueTa BCeX OMAaCHBIX [Jsi YeJ0BeKa
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(akTOpOB: TeMIepaTyphl, JyYHCTHIX HOTOKOB, KOHILEHTPAIHHU MPOLyK-
TOB rOpeHHsl, BUIAUMOCTH.

Takue KOMIJIEKCHBIE HCCJENOBAaHHS MPOBOAMINCH B 1975—1982 rr.
A. B. Maromuneiv, H. B. Jlanasimessiv u WM. H. KpuBoiieeBsiM Ha
MoJeJsX 3/aHull, (parMenTe 31aHus B r. FIBaHOBO, B 1013€MHOM MOMe-
umenuu B r. llekuno, Ha HoBocTpoiike o6bemom 7000 m? B r. domoe-
10Bo. A. B. MaTiomnHEbiM OblIH 00OOLIEHBl JaHHBIE MO MOJSM TeMIe-
patyp ¥ KOHIEHTpauu# TOKCHUYHHIX NPOAYKTOB ropenus, a H. B. Jlan-
JbIIIEBBIM — II0 BUAMMOCTH B NIOMEIeHHH NIPH MoxkKape.

Takum ob6pasoM, B HacTosllee BpeMs NpPOBeaeHo GoJbllIoe KoJHue-
CTBO 3KCHEPHMEHTAJbHbIX HCCJAEJ0BAaHHH ONMAaCHBIX (PaKTOPOB MOiKapa,
YTO MO3BOJIMJIO pa3paboTaTb METOAHKY OIpefeeHHss HeoOX0AHUMOro
BpeMeHHU 3BaKyauuu. CyniHOCTb 9TOH METOAMKH COCTOUT B CJEAYIOLIEM.

Ha ocHoBe 3KcnepuMeHTaJbHbIX HCCJEJOBAHUI MM PACYETOB OINpe-
JeNsI0TCs 3aKOHOMEPHOCTH H3MeHeHHsl BO BpeMeHH Ha ypoBHe pabouei
30HBI ONAacCHBIX (DAKTOPOB MoxKapa: TeMmepaTtypbl t, KOHIlEHTpalLHH MPO-
JYKTOB TOpeHusi X, Koa(pduuuenra ocaabaeHns cpesl . B onpenenen-
Hble MOMEHTBHl BpeMEHH 3TH (PAaKTOpPhl JOCTHTalOT ONAaCHBIX [/ 4eJso-
BeKa KPUTHUECKHX 3HAYEHHUH typ, Xip, Ce xp.

BbinosiHuB Hec/0xKHble npeoOpasdoBaHusd, NOKa3aHHble HAa puc. 13.7,
MOXKHO OIpeJIeJHTb HeoOXOAMMOe BpeMsl 3BaKyallHH IO KaxkKI0My
H3 ONACHBIX (PAKTOPOB: MO TEMIEPATYPE Ty, 110 KOHUEHTPALUH MPOLYK-
TOB TOPEHHS Ty x H,1I0 BUIHMOCTH,Ty, Ce. 3ATEM OCTAETCS PELINTh, KAKUM
NPHHATb OKOHYATEJbHO HeoOXOAHMMOe BpeMsl 3BaKyauuu. B nacrosulee
BpeMs 3a 3TO BpeMs NPUHHMAaeTCsi MHHHMAaJbHAsl BeJHYHHA HAa OCHOBE
CPaBHEHHUS Ty t, Tu,x, Tu, O, HO OUEBHAHO, UTO 1€J1€CO0OPA3HO yUUTHIBATH
CHHEpTH3M, T. €. YCHJeHHe JIefCTBHs OAHHX (paKTOPOB APyruMu. Merto-
JIMKa TaKOH KOMIIIEKCHOH OL€HKH HAaXOMMTCS B CTaJAMH pa3paboTKH.
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Puc. 13.7. Onpenenenrie He06XOAUMOrO BPEMEHH 3BaKya-
LUK

Temnepatypa cpeibl ¥ KOHUEHTPALHUsl NPOAYKTOB ropenus. I1pu Boi-
BOJIE PACUETHBIX ypPaBHEHHH B KauecTBe HCXOJHBIX HCIIOJIb30BAJIHCh
ypaBHEeHHs] MaTepHaJbHOro 6ajsaHca Macchl rasa npu Ioxkape:
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d

(Pms V) =G+ ¥ —Gar; (13.11)
dr

(Xm; Pmy V) =GaXa+¥nLy—Ga rXa, (13.12)

dr

rle pn — CpeaHeoObeMHAasl MJIOTHOCTb rasa, Kr/m?% V — o0beM rasa,
M3 Q, — pacxoj MOCTyNmamouUlero B MOMeleHHe BO3AyXa, Kr/c;
W — pacxoj ropiounx BellectB, Kr/c; Gy, — PACXOA YXOHSIIUX
NPOAYKTOB rOpeHHusi, Kr/c; L; — KOJIHUeCTBO i-ro TOKCHYHOIrO Bele-
CTBa, BBIAGJISIOLIErOCs NPH CrOpaHHH | Kr roproyero Marepuasna,
KI/KT; Xg, Xm, Xnr — KOHIIEHTPALHH TOKCHYHBIX MPOAYKTOB rope-
HHUSI: HayaJibHasl, CpelHeoObeMHasi H B MPOAYKTaX TOPEHHsSI B MOJIb-
HBIX J10JISIX, COOTBETCTBEHHO; 1] — KO03((HULHEHT HENOJHOTH Cro-
paHus.

YpaBHenue (13.11) o3Hauaer, 4TO M3MEHEHHe MacChl COjAeprKalle-
rocsi B noMelieHuy rasa d(pm, V) 3a MaJjblii NpoMexyToK BpeMeHH d
00yCJI0BIEHO NMOCTYNJIEHHEM CBEXKero Bo3jyxa B KosundectBe G,d , ra-
3000pa3HBIX MPOAYKTOB ropeHHusi B konuuecrse Wdt 1 yganeHuemM U3 mo-
MelleHHsI YXOASLIUX MPOAYKTOB ropeHusi B KosnunyectBe Gy dt.

YpaBuenue (13.12) osHayaer, 4TO H3MEHEHHE MACCHI JIOGOrO CoAep-
JXKalerocsi B MOMEIeHHH TOKCHYHOTO Tras3a d(Xm, Pm, V) 3a MaJbii
NPOMEeXYTOK BpeMeHH dt 06yCJIOBJIEHO MOCTYIIEHHEM rasa CO.CBeXHM
BO3JyXOM B Ko/H4ecTBe XnG,dt W B pesysbTaTe CropaHusi TOPIOUYEro
MatepHaJa B KosauuectBe WnlL,dtr, a TakKe BBITECHEHHEM rasa H3 IO-
MellleHHs ¢ IPOAYyKTaMu ropenus B KonuuecrBe Gy Xy d7.

I1pu BEIBOAE pacueTHBIX (GOPMyJ1 ObIIH NMPHHATH CJAeLyIOLIHe N0Iy-
LIeHHS.

1. B Haua/nbHOH CTaJWH Pa3BUTHsS MOXKapa BO3AyX B HOMeEIEHHE
He nocrynaer. CrnpaBeAJiuBOCTb 3TOrO AOINYIleHHsT 000CHOBaHA MHOTO-
YUCJEHHBIMH OMNBITAMH, CBHIETEJbCTBYIOLIUMH O TOM, YTO B IlepBbIe
IATh MHHYT NOXKapa B pe3y/bTaTe TEPMHUYECKOTO pacIIHPEHHS BO3AyX
TOJIKO BHIXOJHT H3 BCEX POEMOB. B 3TOT nepHo /1 NOCTYMJIEHHST CBEKEro
BO3/lyXa B INOMelLleHHe He Ha(bJ10JaJoch.

2. 3HaueHue CpeAHEOGBEMHOrO AaBJeHHS B MOMELIEHHH MaJo OTJIH-
gaercsi OT [aBJjieHHs OKpykKamwiiei cpeasl. Omu6Ka oT TaKOro AOMyIlie-
Hust He npeswiaer 0,19%o.

3. KosnuectBo Tema, 3aTpaueHHOrO Ha HarpeBaHHe OrpaxKAaloLIHX
KOHCTPYKLHH, sIBJsETCS] (PYHKUHEH KOJHYeCTBA TelJa, BbIAETHBLIErocs
Ha noxape. TO AONylleHHe, KAK MOKAa3aJHd ONBITHl, IPHEMJIEMO H I03-
BOJISIET YIPOCTUTh PACUETHbIe YpABHEHHS, HCKJ/IOUUB H3 HUX BEJHUHHBI,
XapakTepH3yIolllHe TelIo0OMeH Cpefbl ¢ Orpa’kAallUMH  KOHCTPYK-
IHSAMH.

C yueroM 3THX gomyiieHu# A. B. MaTIOLIHHBIM NO/yyeHbl (POPMYJIbI
IJIst OTIpefieJieH s CpelHe0O'beMHON TeMIlepaTypbl cpeibl U CpeaHeo0D-
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eMHOH KOHIEHTpAalUHH J1060Tr0 TOKCHYHOTO NPpOAYyKTa ropeHHss HJIH KHC-
Jopoja: :

%—"‘—-=1+0,623 In(K41); (13.13)
X =Xg L B, (13.14)
Vpx
rae T, — cpeaHeoObeMHasi Temnepatrypa B nomemienus, K; T, — Ha-
1 OP
yaJpHas TeMneparypa B noMmeuienuu, K; K=——nM—Q"—- — 6e3-
Conlapay

‘pasMepHBI KOMIIJIEKC, XapaKTepH3YIOLIHHi OTHOLIEHHe KOJIHYeCTBa
BBI/I€JISIEMOrO IIPH TOPEHHH TeIjla K TeNJOCOAep:KaHHI0 BO3JAyXa
B IIOMEIIEHHH J0 MoxKapa; M — macca cropeBlliero MaTtepHasna, Kr;
Q% — Huswas remsora cropanus, KIK/Kr; Cpy — TENIOEMKOCTb
ra3oB B noMenieHuu 10 noxapa, kIx/(kr-K); p, — HauajapHas
IJIOTHOCTL Tasa, Kr/M3; B — KO3 GHIHEHT, 3aBUCSIIHI OT BeJH-
qyuHb K (puc. 13.8).

P z

12 4

)

10

0 05 1 13 Z 23K

’ L]

Puc. 13.8. 3aBucumocts Kosdoduiuentra f
oT BeanuuHsl K

ITorpeurHocTs pacyeToB 1o 3TuM (opMy.sam He npesbimaer +6,1%.
OnbiTh OXBaThiBaJIM JHaNa30H u3MeHeHHs BesiHuuHBl K ot 0 g0 3,5.

B ypaBHenun (13.14) 3HAK «MJIOC» CTABUTCSI NPH pacyeTe KOHIEH-
TPaUKH TOKCHYHOTO MPOJAYKTA OpEHHs, a 3HaAK «MHUHYC» — IPH pacue-
Te KOHLEHTPALUH KHCIOPOJAA, KOTOPHI pPacXoayeTcsi IPH FOpEHHH.

Ananus ypasaenu#t (13.13) u (13.14) mnokaseiBaer, uTo cpejHe-
o6beMHasi KOHLEHTPALUHsA i-T0 rasa TaK ke, KaK M cpefHeoObeMHas
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TeMIlepaTypa, 3aBHCHUT OT OJHHUX U Tex ke napamerpoB (M, V, ¢, ., Ou,

Ts, Q , L)) u moaTBepkmaer HanuuHe TECHOH CBSI3H MeEXKJy Ipolec-
CaMH TeIJIo- U MaccooOMeHa B HAauaJIbHOH CTaJMH ToKapa.

Ananorus sta Hab/I0JaeTcss U B H3MEHEHHH TeMIepaTypbl H KOH-
LeHTPalLH{H MPOJYKTOB rOPEHHS MO BHICOTE NMOMeLleHNs], TOKa3aHHOM Ha
puc. 13.9. 3aKOHOMEpPHOCTH HU3MEHEHHsI ONaCHHIX (DAKTOPOB MO BHICOTE
NMOMeEIeHHs] OYeHb CJOXKHBI. IIpoduib TemMmepaTypHOro moJisi H3MeHs-
eTCs B 3aBHCHMOCTH OT KOOPAHMHAT, BpEMEHH, HHTE€HCUBHOCTH TEeNJIOBHI-
neneHusi. Bmecte ¢ TeM TeMnepaTypHble KpUBBIE M KPHBble KOHIIEHTpPA-
IHH IPOAYKTOB FOPEHHS CXOHBI.
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Puc. 13.9. 3aBucumocTb OT BpeMeHH H ypOBHSI paboueil 30HHI BEeJHYHH OMACHBIX
(hakTOpOB noxKapa:

a — Temneparyphbl; 6 — KOHUEHTPAaUMH KHCJOpoJa; B — KOHLEHTpPAalUuH ABYOKHCH YyrJaepo-
Aa; r — KOHIEeHTpauHH OKHCH yrijepoua

220




,H.Jlﬂ OIlpeeJIeHu s H806XO,U.HMOI‘O BpeMEHH 3BaKyallHH HYXKHO 3HaThb
BeJIHYHHBl TeMIlepaTyphl (KOHIEHTpalHu) Ha ypoBHe paboueii 30HBI
(Ha HekoTOpOH BHICOTe y OT nosa). C morpeuIHoCcTyI0, He MPeBHIIA0-

meid +15,5%, 3TH BeJHUHHBI ONPENE/ISIOTCS U3 ypaBHEHHS:

L R 0 i b R (13.15)
b Xm 1}-ae™7/®-9
rie ?=6—5—YH— — O6e3pasmepHas BbicOTa; Hy,y — BBICOTA TOMellle-

HHS, M; @, b — K03(h(HUIHEHTH], 3aBUCSIIHE OT Y/eJbHOH MJIOTHO-
CTH TENJIOBBIIEJEHUs] @ H BBICOTHl MOMENeHHsT H o

M P
371eCh g= AMQx . (13.16)
Eais
Fp — mnoBepxHOCTh Orpa)kAaloUlMX KOHCTPYKUHMH, M?; T — TeKyllee
BpeMms, C. :

I'pacdux aToit 3aBHCHMOCTH NOKasaH Ha puc. 13.10.

Ui 10

\ oy 18,755 Tnlg 1) /‘_JI._A
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Puc. 13.10. T'padux aas onpenesnenass Kos3(drHUHEHTOB @ H b

KoadduuneHt a xapakrepHuayer cTelneHb HEOJHOPOJHOCTH IOJIST TeM-
nepatypsl (KOHIEHTpAIUH) IO BCell BBICOTe NMOMElIeHHs, a K03 uuu-
eHT b — cTeneHb HEOJHOPOJHOCTH 3THX NOJeH B HauboJjee HarpeToM
cjoe rasa. [ToaToMy B MOMELIEHUAX PaBHBIX 00BEMOB, HO PAa3HOH BHICO-
THl K03()¢unueHT a Gosbllie B INOMEIIEHHH MEHbIIeH BHICOTHI, H, HA060-
poT, KoadduuueHT b MeHbIlle B TOM INOMeIleHHH, B KOTOPDOM MeHblle
BBICOTA.

Meroanka onpeaeneHuss HCXOAHBIX NaHHBIX, HEOOXOUMBIX st pac-
yera, CJeayrolias.
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KoadduuueHT HemONMHOTH TOPeHHs 1) NPHHHMaeTcs 1O JHTepaTyp-
HBIM JaHHBIM. BesnunHa 3TOro Ko3((HIMeHTa HAaXOAMUTCS B Ipejesax
0,90—0,99. :

Macca CrOpeBLINX MaTepuasioB 3a BpeMsd T OIIpele/isieTCsd B 3aBUCH-
MOCTH OT CXeMbl pa3BHTHS noxapa. [Ipu ropeHun XKHJAKOCTeH C MOCTO-
SIHHOH mJoniajpio roperus F,, H MaccoBO# CKOPOCTbIO BHITOpPAHHA 1:

M=Fmpn1:.

Ilpu pasBurtun noxapa TBEpJbIX H BOJOKHHCTBIX MaTepHajos
10 KpYroBO#H (popme C JIMHEHHOH CKOpOCTbIO TOpEeHHs V IJomaib ro-
peHus

2
B 0,5mv 272 7t M=0,5nnv 73,

rae Kosdduuuent 0,5 yuuTbiBaer, yTo B HauajJbHOH CTAJAHH Pa3BUTHS
_oxapa CKODPOCTb rOpeHHsA HpHﬁJIPBHTeJIbHO B/IBO€ MeEHbIIE CKOPOCTH
TOPEHHsI, ONpeJeJIeHHOl 0 CIpaBOYHHKAM NPHMEHHTEJIbHO K Pa3BUTOH
CTaJMH TOXKapa.

3HaueHHs HH3LIEH TemJOTH cropanus Q% , MaccoBoit CKOpPOCTH BHI-
ropaHus 1, JJHHEHHOH CKOPOCTH pacnpOCTPaHeHHs IJIaMeHH V,, KOJIHYe-
CTBAa KHCJIOpOJa, HEOOXOAUMOro [Js cropaHusi 1 Kr marepHana Lo,
ONpeJeNSIOTCS MO CIPaBOYHHKAM. 3HAUEHHs] STHX BEJHUYHH JJIS HEKOTO-
PBIX BELIECTB H MaTepHAJIOB NpHBeeHb B TabJ. 13.4.

Ta6nuna 13.4.

P. 108, n, Vo Loa
Martepuasnsl, BeliecTBa ?(Elx{/xr vl tadd ) M/l:iIHH Kl‘/f(l‘
1 2 3 4 5
Bymara B pymaoHax 13,4 0,48 0,27*%1 - 1,03
JpesecuHa B BHAe MeOesH, OTHEJKH CTeH

H NIEpPeropojioK APEBECHOCTPYHKEUHbBIMH H

JIPEBECHOBOJIOKHHCTHIMH IJIHTAMH, Jepe-

BSIHHbIe MEPeKPHITHS H HOKprTHﬂ c my- :

CPOTAMH 13,85 0,9 1.7 1,26
Kapﬁonmoaue H3 e 26 0,38 0,4 2,25
Kayuyk HaTypasbHbBIH 42 0,8 0,8 3
Kopa 14 0,25 1 1;3
TTaxkeT nojBelleHHBIX TKaHeil ¢ PacCTOSHH-

em mexnay HuMH 0,2 M 13,9 1 2,4% 3.2
Ilenononnyperan 31,8 0,92 0,9 1,89
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ITponomxenne taba. 13.4.

1 2 3 4 5
INonBemennsie TKaHu
10 BepTHKAJH 13,9 — 18 1,2
10 TOPU3OHTAJIH 13,9 —_ 0,8 1,2
IToauctupon (uspenus) 42 0,89 2 3
Pesunorexuuueckue M3aeus 33,6 0,7 1,1 2,99
Tekcronur 21 0,53 0,4 1,65
Yrapel B CBOGOZHOM yKJIajKe 13,9 0,25 6 1,2
XJI0MoK B IJOTHOH ynmakoBKe 16,8 0,25 b 1,15
IllTanenbnoe BOJOKHO B pyJIOHaX 13,9 0,4 0,4%* 1,26
Auneron 29 2,83 - 2,22
Bensyn 42 3,3 — 3,47
Beﬂaon’ 42 2.3 — 3,07
Jlu3enbHoe TOIIMBO 42 2.9 - 3,36
JusTHaoBui 3¢up 33,6 3,6 - 2,69
Kepocun 43,7 2,9 —_ 3,4
Masyt 40 21 — 3,14
MeTumosblit cnupt 24 0,96 - : 1,5
Hedts 42 1,4 — 3,24
Tonyon 42,7 2,3 — 3,09
STUIOBBIH CIHPT 27,3 2 — 2

* JluneiiHag CKOpOCTh NPHHATA B HaNpaBjleHHH, HOPMAJbHOM K NOBEPXHOCTH
NMOJBEIIeHHBIX TKaHei. 4

#* JIunefinasi CKOPOCTb pacnpOCTPaHEHHs IJIaMeHH JJIsi TBePAbIX POPIOYHX BellecTB
BO B3DBIXJEGHHOM HJIH M3MEJbYEHHOM COCTOSIHHH ([peBeCHbIe CTPYIKKH, B3PBIXJIEHHBIH
XJI0TI0K, 06pe3kH Gymard u T. I.) NPHHUMAeTCs1 paBHOH 6 M/MHH.

HauanbHas TeMneparypa cpefibl B noMemenuu T,=273--t, npuuu-
Mmaercsi mo raaBe CHuIl mo mpoeKTHpPOBAaHHIO CHCTEM OTOIJIEHHS, BEH-
THASLIHH U KOHIMLUHOHHPOBAHHS Bo3ayxa. @Puanueckue napaMerphl
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BO3JlyXa IIPH 3TOH TeMIepaType ONpeAe]sioTCs CJACAYIOMHUM 06pasoMm:
yAelbHasl TeNJOEMKOCTb BO3JyXa IIPH IOCTOSIHHOM JaBJIGHHH C,
B auamnaszoHe temmnepatryp or 0 mo 60°C HensMeHHa H COCTaBJIsIET
1,005 x/1x/(kr-K); nmorHocts Bo3ayxa mpu temneparype T, MOKHO

OnpejeJuTb N0 Gopmyse py= Kr/Mm3.

H

O6bem mnomenieHuss V U IJOMIAAb OrPaXKAAIIHX MOBEPXHOCTEH
(mosta, MOTOJMIKA M CTEH) ONpPENe/sIOTCs M0 MPOEKTY MJIH 3JaHHIO B Ha-
Type.

KosnuecTBO TOKCHYHOrO BelleCTBa, BbIAEJSIOUIErocsi MPH CrOPAaHHH
1 Kr ropioyero BemiectTBa L;, onpeaensieTcst Mo JUTEPATYPHBIM TAHHBIM.
OpHEeHTHPOBOUHBIE CBEJEHHSI O BeJHYHHe L, IS HEKOTOPHIX BEIIeCTB
npuBefenbl B Taba. 13.5 (mo manmueiM II. I1. IlernoBa, B. Beceunsnl,
E. B. Bauruuu, A. H. Bofinosa, [I. A. BsaxupeBa u ap.).

Ta6auma 13.5

Hau6oxnee Tox- MaKcuMaIbHBI#H
Marepuan CHUHBII IPOAYKT BBIXOJ, KI'/KI
1 2 3
AleTOXJIOPHHOBasi TKaHb HCI 0,38*
Bununaacr HCI 0,037
CO 0,015
Bosokno T1BX HCI 0,03
CcO 0,05
JleKopaTHBHO-OT/IeJIOYHAs MJIeHKa HCI 0,017
CcO 0,15
JnaneTuinesonosa HCI 0,188
CO 0,042
Kanpor (BOJIOKHO) HCN 0,004*
HCN 0,0495%*
Koxa HckyccrBenHast HCI 0,006
CO 0,038
Hutpon (BOJOKHO) HCN 0,085*
HCN 0,128**
[Tenononuyperaun xkectkue [TITY-304H, HCN 0,016*
I1112-9H CO 0,033*
[Tonucrapoa CO 0,015
DenosnopMamberuiHble MOJHMEDPHL:
aak BJIC CO 0,0094
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ITponomxenne Taba. 13.5

1 2 3
noposauynsit CP-100 CO 0,009
pesoabhbiii CP-340 CO 0,0025

Xu10puH (BOJIOKHO) [IPH COOTHOIIEHHH C IleJ-
10710304 B Y :

65/35 HCl - 0,392

50/50 HCI 0,291

35/65 HCI 0,193
YexosbHasl TKaHb JJisl OT/AEJKH BArOHOB HCN 0,0068*

* TIpH TePMOOKHCIHTENbHONH [AecTpyKIHH.
** Tlpun ropeHu.

[TocsienoBaTebHOCTh pacuera HeOOXONHMOIO BpeMeHH 3BaKyalluu
10 NPU3HAKY TOSIBJEHHS ONACHOH TeMIepaTypbl H ONMACHbIX KOHLEHTpa-
LK TPOJAYKTOB TOPEHHUsl CJAeAyrouias.

BHauase 3ajaiorcs BpeMeHeM rOpeHHs T, [JIs1 5TOr0 HHTepBaJa Bpe-
MEeHH ONpeJesIioT Bce HeOOX0AuMble BeJTHUMHBI H PACCUHTHIBAIOT BeJIH-
YHHY TeMIepaTypsl t, WIH KOHIEHTpAaUMH TNPOAYKTOB TOPEHHS Xy Ha
ypoBHe paboueil 30HBL. DTH 3HAYEHHS CPABHHBAIOTCS C OMACHBIMH AJIS
JKH3HH uesjoBeka 3HaueHusiMu. Ecam tyz%=t,, (Mam xy5-X), pacuer
MOBTOPSIETCS MJIsI APYTHX 3HAUeHHi BpeMeHH t-4=At [0 TeXx mop, Noka
3HaueHus ty U X, He JOCTHTHYT ty, H X.p. IIpH pydHOM cueTe MOXKHO
BBIYHC/AHTD 3HaueHus t, U X, JJIS HECKOJIbKHX pacyeTHbIX HMHTEPBAJOB
BpPEMEHH, HAIpuMep, TPeX, U 3aTeM HHTEepPHOJAIHell ONpeLe/NHTh Heob-
XOJMMO€ BpeMs 9BaKyalluH.

Cxema K pacueTy HeoOXOAHMOIO BPeMEHH 3BaKyallMH MO MPH3HAKY
MOSIBJIEHHSI ONMACHOH TeMIepaTyphl H OMACHBIX KOHLEHTPAalUHH NpPOAYyK-
TOB TOpEHHUs NpuBeaeHa Ha puc. 13.11.

Mpumep. TpeGyercss OmpelesuTh HEOGXOAHMOE BPeMS 9BAKYyallMH H3 NPOM3BOA-
CTBEHHOro noMemenns Beicotoit H =6 M, o6bemom V - =5000 M3 c miomazbio

orpaxpaionux Konerpykuuii F =4100 m% Iloxkap Moxer pacmpocTpaHsTbCA MO KpPy-
roBoii (opme ¢ JHHEHHOH CKOPOCTHIO V,=1 M/MHH IIPH MacCoOBO#i CKOPOCTH BBIrOpa-
nusg n=1 xr/(m2-mun). [oplounit maTepHas HMeeT HH3UIYIO TEMJIOTY CrOpaHHS
QP =40000 /I /Kr 1 MOXKeT BHAGIATH NPH FOPEHHH OKHCh YrJiepoia B KOJHUECTBE
L,,=0,015 kr/kr. Ha cropanue 1 Kr maTepuasia pacxojyercs L02=2 KI' KHCJ0POJa.

Kosd¢uunent uenosnorsr ropeuuss 1==0,95. Hauanpnas Ttemneparypa t —=20°C.
Bricora paboueit sonsl H  =1,7 M. Cunepruueckuii s(p(pekT npH coBMeCTHOM BO3Jeii-
CTBHH Pa3JUYHBIX ONMACHBIX (PAaKTOPOB IOXKapa He YYHTLIBATh.
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Puc. 13.11. Cxema x pacuery He0GXOJAHMOro BpeMeHH SBaKyaluH

.

Pemenne 1. 3aaaemMcsi pacyeTHHIM HHTEPBANOM BPEMEHH T=—2 MHH H ONpeje-
JIsieM Maccy CrOpeBLIHX MaTepHasoB, 3HayeHHe KOMIUeKca K W yAesbHYIO MJIOTHOCTb
TENJIOBBIIeJIEHHs g VIl 3TOr0 BPEMEHHOrO HHTepBaJa:

M=0,51nv21*=0,5-3,14-1.12.23=12,56 kr;

P - 5
N nMQ; s 0,95-12,56-40000 —0.297:

¢, aTuPuV 1,005-293-1,2-5000
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P 0,95-12,56-40000
A s S =0,97 XB/u?.

ol 4100-2-60

2. OmnpepensieM CpellHe;)ﬁ‘bEMHle TeMIepaTypy B NOMEILEeHHH:
' T, =T,[140,623 In(K+1)]=293(1+In 1,27) =336 K;
t =—63,6°C.

3. Ilo rpaduky (puc. 13.10) onpesnensieM BesnuHHy K03 (HUHEHTOB @ u b, xapak-
TePH3YIOIIHX NPpOGHJIb MOJeH TeMnepaTypbl H KOHIEHTPALHH:

a=2,12; b=0,31.

4. OnpeniensieM TemnepaTypy Ha ypoBHe paGouell 30HH NpH
= h 1,7

y= AL L S e Ll =0,566,
0,5H, 0,5-6

1+4ab 14-2,12-0,31
t=tj +_ —=63,6 ¥ =38°C.
14-ae=7/(2-7) 14-2,12e—0,566/1,434

AHaJIOTHYHO Ompefe/isieM TeMIepaTypy Yepe3 3 H 4 MHH, pe3yJbTaTH pacuera 3a-
HOcHM B Tabu. 13.6.

Ta6auna 13.6

T g, o : °C Xy X-,
yun | MoKC L K | ogrne | @ b tw °C Ity r/:3 r/ud .
2 12,56 10,27 0,97 2,12 1031 63,6 38 0,03 0,018
3 42,38 | 0,91 2,18 3,62 | 0,27 138 67 0,1 0,05
4 100,5 2,16 3,88 4,95 | 0,23 230 95 0,35 0,15

I'paduyeckoit muTepnoasuueil (puc. 13.12) HaxoAuM Heo6XOAHMOe BpeMsi 3BaKya-
LHH 10 NPU3HAKY NOSIBJIEHHS ONACHOH TEMNepaTypHl T, ,=3,2 MHH.

Ilepexogum K pacueTy HeOOXOAMMOrO. BPeMEeHH 5BAaKyallHH NO NPH3HAKY TOKCHY-
HOCTH NPOAYKTOB ropenusi. COrVIacHO YCJOBHIO 3aflayH, ONacHHIM NPOAYKTOM TOpPEHHS
SIBJISIETCSI OKHCh Yrjepoja. 3afaeMcsi TEMH )K€ pacuyeTHBIMH HHTepBaJaMH BpEMEHH,
rpadsl 1—6 Taba. 13.6 ocraorcs Ge3 H3MeHEHHA.

5. OmpepensieM cpenHeoObeMHyl0 KoHueHTpauuio CO B noMelleHHH yepe3 2 MHH
noxapa: p
i B=0+ M -1,08=0,00003 kr/m*=0,03 r/m3.

Vo, 5000-1,2 §

Kosdduunenr B onpenenen no rpaduky puc. 13.8 npu K=0,27.
6. OnpenensieM KoHuentpauuio CO Ha ypoBHe paboueil 30HbI:

X=X+

1-4-ab 14-2,12.0,31
A SV hiobis —0,018 1/
1+ae—y/(2-y) 1+2’]2e—0,§66/1,434
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AHaJIOrH'-iHO OI'IPED.eJ'leHbl KOHIEHTPALHH uepes 3 u 4 muH nox(apa, HpHBe.lIeHHble
B Taba. 13.6.
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Puc. 13.12. Onpenenenne He06X0AHMOr0O
BPeMeHH 3BaKyal[HH

Kax Buano u3 3T0i TabaMubl, onacHas KoHuentpauusi CO, paBnas 3,6 r/m3, B Teue-
HHe 4 MHH N0Xapa He IOSABJAETCH.

7. OnpejensieM BeJHYHHY CPeXHEOOBEMHOH KOHIEHTPAIHH KHCJIOPOAA MO HCTeye-
HHH 4 MHMH moxapa: -

5000-1,2

D10 He OMACHO, YUHTHIBAsA, YTO HA YPOBHe paboueil 30HBI KOHIEHTPAUHsA KHCIOPOJa
3HAYHTEJBHO BBILIE.

BeiBoa: HeoOxoaumoe BpeMmsi 3BaKkyauuu coctasisier 3,2 mMuH. OnacHas Temrmepa-
Typa MOSIBJISETCS PaHblie, YeM ONAacHas KOHIEHTPAIHs TOKCHYHBIX MPOAYKTOB FOPEHHS.

13.5. HopmupoBaHue HeoOXOAMMOro BpeMeHH 3IBAKyaluw

Heo6xoaumoe Bpemsi 3Bakyauuu npusonutrcs B CHull 11-2-80
B 3aBHCHMOCTH OT Ha3HAYEHHs 3/JaHHUS HJIU MOMENEHHs], CTENeHH OrHe-
CTOUKOCTH 3/laHHil, 06beMa MOMelleHHH U APYTUX (PaKTOPOB.

Jlasi 3anbHBIX NMOMeIlneHHi obmecTBeHHBIX 31aHuil 1 u Il cremenei
OTHEeCTOUKOCTH ¢ 06beMoM 0 60 Thic. M® HeOOX0HMOe BpeMs 3BaKyallHu
onpenensercs no ta6a. 5 CHull I1-2-80. IIpuMeuanus K tabaune Kop-

PEKTHPYIOT MpHBeJIeHHbIe B Ta0J/IHIle 3HAUEHUs B 3aBHCUMOCTH OT CTere- -

HH OTHECTOMKOCTH H BBICOTH! PacHoJIOXKeHHs1 3pureseit. IlpuBomurcs
dopmyna aas onpefeseHusi HeOOXOAHMMOrO BpPeMeHH 3BaKyalUuH AJis
3PHTENbHBIX 3a/J0B 63 KOJOCHHKOBOMU clieHBl o6 beMoM Gonee 60 Thic. M3:

S Y T
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ITosnyyenHoe MO 3TOMY ypaBHEHHIO HeOOXOAHMOe BpeMs 3BaKyalHH
He JI0JIKHO MpeBbilaTh 6 MHH. YKasaHO Takxke HeoOX0AHMOe BpeMd
9BAKyallUd H3 3JaHHS C 3aJbHBIMH MOMELIEHHSIMH.

Heobxoaumoe BpeMsi 3BaKyallun H3 MOMEILEHHH MPOM3BOACTBEHHBIX
spanuit I, II u III crenenelt ornectoikocTH npuHuMaercs no tabua. 6
CHuIT I1-2-80 B 3aBHCHMOCTH OT KaTErOPHH NMPOHBOACTBA [0 B3PBIBHOM
U MOXKapHOH OMacHOCTH H OT oObeMa mnomeulenuii. Hopmupyemoe tat-
JIHIEH BpeMs 3BaKyallHu Jiojeli u3 nomeuienuii kareropuit A u b ycra-
HOBJIEHO TIpH myomaau ropenusi F,,,=50 m2. Tlpu apyrux momrajsx

yKa3aHHOe B Ta0JIHIle BPeMsi yMHOXKAa€eTCsl Ha . Boamoxknas mnio-

ro
maab ropenus onpegensercs no CH 463-74 «YKa3anus 1o onpejee-
HHIO KaTeropuil IPOU3BOACTBA IO B3PbLIBHOMH, B3PLIBONOMXKAPHOH H IO-
JKAPHOH ONacCHOCTH».

[TpuMeuaHusi K 5T0H TabJHIle YUHTHIBAIOT BHICOTY MOMELIEHHH U BBI-
COTY pacHoJIoKeHHsi paboyHX MecT, BBOAAT MONpPaBKH AJs 3aaHui 1V
H V creneHell OrHeCTOHKOCTH, AJS CydyaeB NPHMEHEHUs] B IOMeLleHH X
KaTeropuii nmpoussojcrBa I' u J| moji0HOB MJIH €MKOCTEH ¢ JIerkoBoc-
IJIaMEHSIOUIMMHUCST U TOPIOYMMH KHAKOCTSIMH H Jp.

Jlnsi oOLiecTBeHHBIX H IPOH3BOJCTBEHHBIX 3JaHHI HOPMHpYeTCs
TaKxKe BpeMs JBHXKEHHs B KOPHAOPAX H JIECTHHUYHBIX KJeTKaX B 3aBH-
CHMOCTH OT CTE[EeHH OTHECTOMKOCTH 3/laHHH H KATeropuu NMpOHU3BOACTBA
JL151 IPOU3BOJACTBEHHBIX 3/aHUH. [/ JJECTHHUYHBIX KJIETOK YUHTBIBAETCH
9TaXKHOCTh 3aHus. [lo He3a bIM/ISIEMBIM JIECTHHIIAM BpPEMsl 3BaKyallHH
He HOPMHPYETCS.

HepocratkoM HOpMHUpOBaHHS HEOOXOAUMOrO BpEeMEHH 3BaKyallHH
ABJsieTcsa 1o, uro npuseneHHsie B CHull 11-2-80 3nauyenus t, 6bl1u 10-
Jy4yeHbl TEOPETHUECKHMH pacueTaMH, HCXOAsi M3 IOSIBJEHHS TOJbKO
OJIHOrO omacHoro (akropa — KpHTHUECKOH Temneparypbl. Tabuauubl 5
u 6 CHull II-2-80 He yuHTBIBAIOT TaKHe KOHKPETHbie XapaKTepHUCTHKH
rOpIOYNX MaTepuasnoB, KAK TEIJIOTY CrOPaHHs, CKOPOCTb paclpocTpaHe-
HUSI TIJIaMeHH, CKOPOCTb BHITOpaHHs, yAeJbHOE BbIJeJeHHe TOKCHYHBIX
BELIECTB NPHU rOpeHHU i KoadduuueHT apiMoobpasoBanus. Pasymeercs,
BBECTH TaKO€ KOJIHUECTBO NapaMeTpoB B TAOJHIbI 3aTPyAHHTENbHO, HO
MOKHO Y4eCTb HX BJIHSIHHE B BHJ€e COOTBETCTBYIOLIMX MONPABOK, NpPHBE-
JIeHHBIX B NPHUMEYAHHUAX, HJIH COCTABHTh BMeCTO TabJHI HOMOIPAMMBI.

K nacrosiniemy Bpemenu B CCCP npoBeeHbl H MPOAOJKAIOT IPOBO-
AUTHCS SKCIIEPUMEHTAJIbHbIE HCCJEI0BaHUs PA3JIHYHbBIX ONAaCHBIX PaKTO-
poB noxxapa, uro no3soaut BHectu B CHull 11-2-80 neo6xoauMble H3Me-
HEeHHST ¥ AOINOJHEHHS.



Fnasa 14

HOPMUPOBAHHUE KOJIMYECTBA U PASMEPOB
9BAKYAULUOHHDBIX BbIXOJOB U MPOTA)KEHHOCTH
NMYTEW 3BAKYALUH

14.1. dBakyauuoOHHble BHIXOAbI M NMyTH

BesonacHocTb s0fiell B 34aHHH H COOPYXKEHHH Ha CJIydYal moxapa
obecneyuBaeTcs LeJbIM KOMIJIEKCOM OGBeMHO-NJIaHHPOBOYHBIX H KOH-
CTPYKTHBHBIX PelIeHHH H OpraHu3alHoHHBIX MeponpusaTHid. Ocoboe 3Ha-
YeHHe /151 CBOeBPEMEeHHON 3BaKyallHH JIIO/eil HMeIOT KOJHYECTBO H pas-
Mepbl 3BaKyalMOHHBIX BBIXOJOB H IyTeH.

Bo BHYTpeHHMX H Hapy>KHBIX CTeHaX 3JaHHU{ HMeEIOTCS pa3JHyHbIe
IpoeMbl, pasHoGpa3Hble MyTH ABHIKEHHs JIoJel (Ipoxoxsl, ¢oiie, KOpu-
JIOpBI, JIECTHHUB U T. I.). OAHAaKo He KaxJAblii NPOeM MOXKHO CUHTATh
3BAKYaUMOHHBIM BBIXOJOM H He KaxX/[AblH MNyTb — 3BaKyallHOHHBIM
nyteM. K 3BakyalHOHHBIM BBIXOJAM H IYTSIM OTHOCSITCS TOJBKO TakHe,
KOoTOpble obecneyuBaloT Ge3omacHoe yjAajeHHe JIOJell OT HCTOUHHKA
ONACHOCTH 3a MpeJeJibl 3/JaHHS HJIH COOPYKEeHHS.

BBIXO/(Bl CUHTAIOTCS 9BAKyallHOHHBIMH, €CJTH OHH BEIYT:

a) W3 NOMEIleHHsl MePBOro 3TaxKa HEMOCPEACTBEHHO HApyXKy HIH
yepe3 BeCTHOI0JIb, KOPHAOD, JECTHHUHYIO KJIETKY;

6) u3 moMelleHH#H JI060ro 3Taxa, KpoMe MepBoro, B KOPHAO0P, Beay-
WMl B JIECTHHYHYIO KJIETKY, HMEIOLIYIO BBIXOJ HeNOCPeJCTBEHHO Hapy-
XY, WIH Yepe3 BeCTHOIO/b, OT/eJeHHbIH OT MPHMBIKAIOIIHX KOPHAOPOB
neperopojKkaMH ¢ JBepaMH;

B) H3 NOMeLIeHHs B cOCeJHee MOMelleHHe HA TOM ke 3Taxe, obec-
neyeHHOe BBIXOJAMH, Ha3BaHHBIMH B IyHKTaX a H 0, 3a HCKJIIOUYEHHEM
cJydaeB, yka3aHHBIX B raaBax Il wactu CHulla.

Crenuasu3upoBaHHble M OTpacjeBble HOPMbl TPOEKTHPOBAHHS
NpPeAbSBJASIOT K 3BaKyallMOHHBIM BBIXOAaM JOIOJHHTEJbHBE Tpe6oBa-
Husl. Hanpumep, BBIXOJbl W3 NMPOH3BOACTBEHHBIX 3/laHHH B CTOPOHY Ha-

PYXKHBIX YCTAHOBOK HJH 3TAaXKEPOK SABJAKTCA 3BaKyallHOHHBIMH, €CJIH .

paccTosiHHE OT HHX [0 3TaxKepPKH M 000PYNOBAHHS OTKPBITOH B3DHIBO-
ONaCHOW YCTaHOBKH cocTaBJjsieT He MeHee 10 M. B 371aHHAX MOBBILIEH-
HOIl 3TaXKHOCTH 3BAKyallMOHHBIMH SIBJISIOTCSI, KaK IPaBHJO, BHIXOJb
TOJILKO B He3aJbIMJsieMble JIECTHHYHBIE KJIETKH.

Bce BBIXOABI, HE yAOBJETBOPSIONIHE 3THM TPeOOBAaHHAM, He CYUHTA-
IOTCSI 9BAKYallHOHHBIMH H B PacyeT He IPHHHMAIOTCH.

OBaKyalHOHHBIE NYTH — NYTH, BeAYLIHe K 9BaKyallHOHHBIM BbIX0JaM
u obecneuynBalollie 6€30MacHOCTb JIIOJAeH B TeueHHe HeoOX0AUMOro Bpe-
MEHH 3BaKyallHH.

[Ipumepamu myTefft 3BaKyalUHH SBJASIOTCS NPOXOAbI, KOPHIOPH,
¢oiie, Kyayaphl, JeCTHHIBI, BECTHOIONH, B KOTOPBIX IYTeM CIHelHaJ/bLbIX
06'beMHO-TIJIAHHPOBOYHBIX H KOHCTPYKTHBHBIX pellleHHH obecrneyHBaer-
Csl He3aABIMJISIEMOCTb B TeUeHHe HeoOXOAMMOro BpEeMeHH 3BaKyallHH.
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JIndThl, 3cKanaTopH W APyrue MexaHU4YecKHe CpPeJCTBA MepeiBHIKEeHHs,
KaK HeJOCTaTOYHO HajeKHble NMyTH 3BaKyalud, IpH pacyerax He Yy4H-
THIBAIOTCS, TAK KAK MEXaHUYECKUH NPHUBOJ CBS3aH C HCTOUHUKOM 3Hep-
T'HH, KOTOPHIH IIPHU MOXKape HJH aBapHH MOXKeT BBIHTH M3 CTPOS.

B suTepartype BCTpeuarTCs MOHATHS «3alaCHbii BHIXOA» H «BTOPOH
BBIXO/1».

3anacHbI BBIXOJ, — BBIXOJ, KOTOPBIH yI0OBJETBOPSAET TpebOBaHHUAM,
NpeibsBAsieMbIM K 9BAKYalUHOHHBIM BbIXOJaM, HO B OOBIYHBIX yCJIOBHSAX
He HCIIOJIb3yeTCsl, OH MOKeT ObITh HCIO/JIb30BaH JIHIIb B CJydae noxapa.
OnuIT CBHAETENIbCTBYET O TOM, YTO NPH 3BAKyalHH JIOJH MOJb3YIOTCS
TOJIBKO BBIXOJaMH, KOTODBIMH OHH IOJb30BaJHCh B HOPMAaJbHBIX YCJIO-
BHSIX M KOTOpble MM XOpPOIUIO H3BeCTHHI. IToaTOMYy mpHHHMAaTh B pacuer
9BaKyalld¥ 3allaCcHbIH BBHIXOJ He cjeAyeT. B Hacrosiiee BpeMs NOHs-
THEe «3allaCHBIH BHIXOA» H3 HOPDM HCKJIOUYEHO.

BTopoit BHIX0J — BHIXOJ Ha HapyXHYI0 NMOXKapHYIO JIECTHHIY, OT-
BEYaIyI0 IO KOHCTPYKTHBHOMY HCIIOJTHEHHIO OIIpe€Ae/IEHHBIM Tpe6o-
BaHHAM. BTOpo#l BHIXOJ NpejyCMaTPHBAETCS B TeX CJydasXx, KOria Kak
10 MPOTSXKEHHOCTH NMyTel 3BaKyalMH, TAaK ¥ IO IPOIYCKHOH CcrOCO6HO-
CTH JOCTAaTOYHO OJHOTO 3BAaKyaLHOHHOIO BBIXOJa, a JJs TapaHTHH
6esonacHocTH Jaiojell TpebyeTcss He MeHee ABYX. BbIXoJ Ha HapyKHYIO
NOXKAPHYIO JIECTHHLY SIBJISIeTCS, IO CYLIeCTBY, 3aMacCHBIM BBHIXOJOM
M B pacyeTax 3BaKyallMd He YYHTBIBAeTCs, YUHUTBHIBAsl HEHaJEXKHOCTb
3TOr0 BBIXOJA, HOPMBI NPOEKTHPOBAHHSI PAa3pelIalOT ero yCTPOHCTBO
TOJILKO B BH/I€ HCKJIOYEHHS, IPH 3TOM B 3aBHCHMOCTH OT 3TaXKHOCTH
¥ Ha3HAUeHHsl 3[aHHs OrPAHMYHBAETCS KOJHYECTBO 3BAKYHPYIOLIUXCS.
B o6mecTBeHHBIX 3aHUAX IO HAPYKHBIM IOXKAapPHBIM JIECTHHI[AM 3Ba-
Kyalus JIOMYyCKaeTcsl TOJbKO M3 MOMELIEHHH BTOpPOro sraxka. B 3maHu-
sIX, CBSI3aHHHIX C OOCJy3XKHBaHHEeM JeTeil U OOJbHBIX, HapPYKHBIE IO-
JKapHble JIECTHHIIBI B KauyecTBe BTOPOro 3BAaKYyallHOHHOTO BHIXOJa
He NpefiyCMaTpPHBAIOT.

B 3akaoueHue paCCMOTpHM IPHMEPHl OMpeJeeHHs] 3BaKyalHOH-
HBIX BBIXOJIOB.

Ha puc. 14.1 nokasansl miaHbl 3Taxed obuexutusa. Ecau anamnu-
3HPOBATh TOJBKO MJaHBl 2—4 3Taxell, MOXKHO NPHATH K OUIHGOYHOMY
BHIBOJAY O TOM, YTO H3 KaxKJIOro 3TaKa HMEIOTCSI TPH 3BaKyal[HOHHBIX
Beixofia. [lpu paccMoTpeHHH Ke NJIaHa IEPBOTO 3TakKa BHISICHSETCS,
YTO NMPAaBHJIbHO BBHIMOJIHEH TOJbKO BBIXOJ H3 JIECTHHYHOH KJIETKH 8 —
HENMocpeCTBEHHO Hapy:Ky. BBIXOA M3 JIECTHHYHOH KJIETKH @ BBINOJHEH
B KODH/0p NEPBOTO 3Ta)a, a U3 JIECTHHUHOH KJIETKH 6 Hapy:Ky uepe3
BeCcTHOI0MIb, HE OT/EJEHHBII OT KOPHAOpa NMEpPeropofiKaMH C JABEpPSIMH.
B cnyuae moxkapa B KaKoM-THOO TOMEIIEHHH IIEPBOrO 3TaKa IBIM
3aMOJHHT KOPHAOP M BEeCTHOIONb MEPBOrO 3Taxa, YTO 3aTPYAHHT HJIH
Jlaxke cjeslaeT HEBO3MOXKHOH 3BAaKyallMi0 IO JIECTHHYHBIM KJeTKaM @
u 6. Takum o6pa3oM, HECMOTPS Ha TO, UYTO B 3JaHHH HMEIOTCS TPH
JIECTHHUHBIE KJIETKH, Tpe6OBaHHe HOPM O HAJWUUH, KAK MHHHMYM, ABYX
5BaKyallHOHHBIX BBIXOJIOB H3 KaXKJOTO 3Ta)Ka 3JaHHsA He BBHIIOJHEHO.
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Puc. 14.1. TlnanupoBKa OO6LIEKHTHS

Ha puc. 14.2 nokasaHbl IVIaHbl 9Taxeil yHuBepMara. AHa/u3 HMelo-
IHXCSI BBIXOJIOB MMOKAa3BIBAET, YTO TOJBKO OJHMH BBIXOJ Ha JIECTHHUHYIO
'KJIeTKY @, HMEIOUIYI0 HeloCpeJACTBeHHbIH BBIXOA HapykKy, SBJ/ISETCH
3BaKyalMOHHBIM. JlecTHHIA 6 SBJSIETCS OTKPHITOH, HE HMEeT JIeCTHHY-
HOH KJIETKH, 3allHIalollell 3BAKYHPYEMBIX OT BO3JEHCTBHsI OIACHBIX
¢daxTopoB noxkapa. HapyknHasi nmox)apHas JIECTHHI@ He YYHTHIBAETCSH
B pacuyerax 5BaKyallHH, KpOMe TOro, B OOLIECTBEHHOM 3JaHHH, KakK
OTMeuaJoch BBillle, 3BaKyalHs 110 HapyXKHOHl JIeCTHHIe 8 JoJeH
C TpeTbero 3raxa He gomyckaercs. Takum 00pasoM, H3 TpPETbero
H BTOPOrO 3Ta)a MMeeTcs TOJbKO IO OZHOMY 3BaKyalHOHHOMY BBIXO-
Ly BMECTO JBYX, TpeOyeMbIX HOpMaMH IIPOEKTHPOBAHHS.

Tamax 7 3max v Jamak

Laywednoe nomewenus

N =700 yen. N=1700yen.

Puc. 14.2. TlnanupoBKa yHHBepMara
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14.2. IlpuHUMIBI HOPMHPOBAHMSI KOJHMYECTBA U Pa3mMepoB
3BAKYyaLUHOHHBIX BbIXOJOB W Pa3MepoB NyTed 3BaKyauUUH

HopmupoBaHHe KOJHYECTBA U Pa3MepPOB 3BAKYAlHOHHBIX BBIXOAOB
H pa3MepoB 3BaKyallHOHHBIX MyTeii HAalPaBJeHO Ha TO, 4ToObl Mpolecc
3BaKyalHH OBLT KPpaTKOBPEMEHHBIM, 3aKaHYHBAJICd paHblle, 4YeM II0-
SIBHTCSI ONACHOCTb JJIsi 3J0POBbsi H JKH3HH 4eJOBEKa.

[Ipn MpPOEKTHPOBAHUU 9BAKYALHOHHBIX BHIXOJOB H IyTeH JOJIIKHEI
COGJII0IATHCS CJAEAYIOUIHE YCAOBHS 6€301MaCHOCTH:

1. ®akruueckass INPOTSKEHHOCTb IMyTeH 3SBaKyallid He J0JIKHA
IpeBHILIATh TpebyeMylo:

[¢<lrp-

2. CymMapHas (akTHuecKasi IIMPHHA 3BaKyallHOHHBIX BBIXOJIOB
JoJI2kHa OBITb He MeHee TpeOyeMoi:

38=>36,,.

3. ®akTHUeCcKOe KOJHYECTBO 3BAKYAIHOHHBIX BBIXOJOB JOJIZKHO
ObITb He MeHblie TpeObyeMoro HOpMaMH MHHHMAaJbHOIO KOJHUYECTBA
BBIXOJIOB:

Ng=MNy,p.

4. llupuHa 3BaKyalHOHHOTO BBIXOJA JOJIXKHA HAXOAUTbCS B MHTEp-
BaJjie MexXJ1y MHHHMaJbHO M MaKCHMaJbHO AONYCTHMBIMH pa3MepaMHu:

6mlu<6m<6max-

Ecau ycnoBusi 6Ge30macHOCTH BBHINOJIHSIIOTCS, TO pa3Mepbl 3BaKya-
IMOHHBIX NyTefl U BBIXOJAOB H MX KOJIHYECTBO YCTAHOBJIEHO IPaBHJIBHO
H NIPOEKT B 3TOM OTHOLIEHHH COOTBETCTBYeT TpPeGOBaHHAM HOPM NpOEeK-
THpoBaHud. Ecau XxoTs Obl OfIHO M3 YCJOBHH 6e30MaCHOCTH HE BBINOJI-
HEHO, NpOeKT He obecneunBaeT 0e30MAaCHOCTb JIOAEH H HyXKIaeTcs
B nepepaboTKe.

Hasi npoBepku coO0/I0J€HHsST YCJIOBHH 0€30MaCHOCTH HEOOXOAHMO
YMeTb ONpEeAeNsiTb BeJIHUHHBL ly, lry, TO4, 20:p, Ny, Nep, Omin, Omax. Pac-
CMOTPUM METOJAHKY OIpe/e/IeHUs] 3TUX BEeJNHUYHH.

B nacrosiiee BpeMsi CyILECTBYIOT JBa MPHHIHMIA HOPMHPOBAHUS
CyMMapHO#l HIMPUHBI 3BAKYaIHOHHBIX IyTeH H BBIXOJOB H IIPOTSNKEH-
HOCTH IIyTell 3BaKyallHH.

B coofBeTcTBHH ¢ MepBBIM NPHHIHIIOM pa3Mephl IIyTed 3BaKyalHH
OIpeeNsIoTCsl pacueToM, HCX0/s H3 HeOOXOAMMOro BpPEMEHH 3BaKya-
nuu. Meroguka pacgera chopmynupoBana B raaBe CHull «Ilporuso-
NoXKapHble HOPMBI TNIPOEKTHPOBAHHA 3JaHHH H coopyKeHHui». Takoi
NPUHIHIT HOPMHPOBAHMUS SBJSETCS HAyYHBIM, OOBEKTHBHBIM, OITH-
MaJIbHbIM, TaK KaK YYHThIBaeT OOJIBIIMHCTBO (DaKTOPOB, BJHSIOIMX HA
npouecc 3Bakyauuu. HejgocraTkom sBjsieTcss TPYJAOEMKOCTh PacyeTos.

B cooTBeTCTBHH CO BTOPHLIM NPHHIHUIOM B HOPMaXxX NPOEKTHPOBAHHUS
NPHBOASATCA TOTOBBIE HOPMATHBBI B BHJAe IH(DP: cyMMapHas LIHPHHA
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9BaKyalHOHHBIX BBIXOJOB H MyTel 206,, W NMPOTAXKEHHOCTb MyTeil 3Ba-
Kyauuu [,,. Pacuera sTHX BesMUMH He Tpebyercs, OHH CPaBHHTEJBHO
NIPOCTO ONpeAeNsIoTCs Mo TabJuiaM HOPM.

HecMoTpst Ha yano6cTBO B ONpefeJeHHH pasMepoB BBHIXONOB H IIy-
TeH, TaKOH CroCOO HOPDMHPOBAHHSI MMeeT CylleCTBeHHble HeJOCTaTKH,
H TJIaBHBIH W3 HHX 3aKJIOYaeTCsi B YMO3DHTEJIbHOCTH, HeJOCTaTOUHOH
060CHOBAaHHOCTH HOpMaTHBOB. HampuMmep, st GOJBIIHHCTBA NOMeIllle-
HHH HEe3aBHCHMO OT MX peaJIbHOH NOXKapHOH ONacHOCTH, YCJOBHH 3Ba-
KyalHd, BO3pacTa ¥ KOHTHHTEHTAa 3BaKyHMPYIOIIUXCS GBlIa yCTaHOBJIe-
Ha OJlHa ¥ Ta e HOpMa CyMMAapHOH LIHPHUHBI 3BAKyalHOHHBIX BBIXOJ0B
u nyreit (0,6 m Ha 100 yesnoBek). [Ipu HOPMHPOBAHHH NPOTSKEHHOCTH
nyTeii 9BaKyalMH He BCerjla YUMTHIBAIOTCS INHPHHA NyTell 3BaKyaluH
H peajibHBlEe MapaMeTphl JBHKEHHS. DTH HeJOCTATKH H3BEeCTHHI paspa-
60oTUMKaM HOPM, H B HacTosillee BpeMs NpH HepepaboTKe HOPM JeJsa-
IOTCS TOMBITKH 3aMeHBI NPeXHHUX Ta6JHI HOBBIMH, COCTaBJEHHBIMH Ha
OCHOBe pacueToB o Meroxauke, usjoxensoit B CHull 11-2-80. Xapak-
TEPHHIM NPUMEPOM TAKOTO NMOJAXOMA SIBJSIOTCS HOPMBI IPOEKTHPOBAHHS
NPOU3BOJACTBEHHBIX 3aHuil 1 coopyxkenuit CHull 11-90-81.

IporsixkenHocTb mnyreit 3Bakyauuun. Tpebyemass NPOTSAKEHHOCThb
nyTel aBakyauMu omnpepenasierca B coorBerctBuu co CHullom mo rta6-
JIHIIAM HJIH PacyeTOM.

Jlnsi o6uiecTBEHHbIX 3JaHHil TNPOTSXKEHHOCTb MNyTeH 3BaKyaluuH
ONpeJeNIsSIETCs] B 3aBUCHMOCTH OT Ha3HaUeHHs, (aKTHUECKOH CTeleHH
OTHECTOHKOCTH W BH/A IJIAHHPOBKH 3AaHusA. JlJsi mMpPOHM3BOACTBEHHBIX
3IaHUH NPOTSI)KEHHOCTh IyTeH 9BaKyalHUH IO MOMEIIEHHI0 H KOPHIOPY
onpenensiercs no tabua. 4 u 5 CHull 11-90-81 B 3aBucHMOCTH OT 06BeMa
MOMeIleHHsI, KaTerOpHH IMPOU3BOJCTBA, CTENEHH OTHECTOHKOCTH 3/1a-
HHSI U IVIOTHOCTH JIIOACKOTO NOTOKA. B OTKPHEITBIX NPOH3BOJCTBEHHBIX
yCTaHOBKAX (3TaxKepkKax) \IpH pa3MelleHHH aNnapaToB C TOPIOYHMH
H JIETKOBOCIIJIAMEHSIIOIIUMHCS KHIKOCTSIMH HODMHPYETCSl PacCTOsIHHE
MeX/Jy JeCTHHI[AMH IO NMepHMeTpy ycTaHOBKH (00biuHO 80 M).

dakTHueckas NPOTSIKEHHOCTb IyTeil dBaKyallMu OIPeNeNsieTcs o
NPOEKTY MM peajbHOMY 00beKTy. IIpu 3TOM Heo6XOZHMO YUHTHIBATH
HEKOTOpble 0CO6eHHOCTH HOPMHPOBAaHHS NPOTSXKEHHOCTH MyTel 3BaKya-
LHH.

Tak, B 0o6ImecTBEHHBIX 3/aHUSAX HOPMHPYIOTCS NpeaeJbHble pac-
CTOSIHHSI B NOMEILEHHSX, a TaKkKe NPOTSAKEHHOCTb TyTell B5BaKyalHH
OT JBepeil moMelleHus A0 OJHKailIero BHIXONA HApyXKy HJIH Ha JIeCT-
HHYHYIO KJaeTKy (puc. 14.3a).

B npou3BOACTBEHHOM 3JaHHH KOPHJIOPHOTO THIA MPOTSKEHHOCTDb
nyTell sBaKyallMd HODMHpYeTCs OT HauboJjee ynajJeHHOro paGouero
MecTa B IIOMELIeHHH [0 BBIXOJa HaPYKY HJIH Ha JECTHHYHYIO KJETKY,
T. €. NYTb BHYTPH IOMELIEHHSs W MYThb MO KOPHAOPY CYMMHPYVIOTCS
(puc. 14.36). drto cBA3aHO ¢ OCOGEHHOCTSIMH NMPOHM3BOJACTBEHHBIX 3/a-
HHMH, XapaKTepH3YIOIUMHCS OBICTPHIM pacHpoCTpaHeHHeM IoxkKapa
H OBICTPHIM 3aJLIMJIEHHEM IyTeH 3BaKyallHH.
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B ciyuae npHMeHeHHsS B 3[laHHH OTKPHITHIX JecTHHI, (puc. 14.3B, T,
Jl) B COOTBETCTBHHM C HOPDMaMH IIPDOEKTHPOBAHHSI BBIXOJ Ha Hee He fB-
_ JsieTcsl 5BaKyalMOHHBIM, TaK KaK UeJOBEK He OKa3biBaercs B Gesomac-
HocTH. [loaToMy (pakTHUECKasi MPOTSKEHHOCTb NyTeH 3BaKyalliu H3Me-
psiercsi OoT HauboJjiee yAaJeHHOro paGoyero mMecra A0 HapyXKHOTO BBI-

xona, T. €. ly=Il+lo+ls.

Puc. 14.3. OnpejeneHue NpOTAXKEHHOCTH NyTeil SBaKyaluH:
- S ¢ OﬁmeCTBeHHOM 3J1aHHH KOPHIOPHOTO THIA; 6 — B NPOH3BOIACTBEHHOM
3JlaHHH KOPHAOPHOI'oO THHa; B — B CJjay4dYae NpPHMEHEHHS OTKpblTOﬁ JIECTHHILBI;
I' — IPH YCTPOICTBe aHTpecoJielf; I — NpPH YCTPOHCTEE 3Ta)Kepok

CyMMapHas IMPHHA 9BAKyalMOHHBIX BbLIXOAOB M nyreil. Tpebyemas
CyMMapHas IIHpHHA 3BAKyallHOHHBIX BBIXOJOB M IyTeill MOXKET onpee-
asTbes pacueroM u no tabaunam CHullos, paspaGoTaHHBIM Ha OCHO-
Be pacueroB. OfHaKo B Hacrosiiee BpeMsi B psfne rnaB CHullos eme
COXPaHHJIHNCh HEJOCTATOUHO OOOCHOBaHHBIE, YMO3DHTeJbHbIE HOPMaTH-
BB, He YUHTHIBAIOLIHE PEaJbHyI0 MOXKAPHYI0 ONAaCHOCTb, ONpeIesio-

myI0 Heo6X0AHMOe BpeMsl 3BaKyallMH, U pea.nb}me YCJIOBHS JBHXKEHHS
JIIofiedl TpH 3BaKyalHH.

IMoaroMy B Hacrosiee BpeMs mpu nepeuspanuu raas CHullos
paspabaThiBalOTC Hay4yHO OOOCHOBaHHBIE TaOJHIBI, OCHOBAaHHBIE Ha
TIATEJbHBIX pacyeTax H yYuThBawoouue crnenuduxky obbvekros. Hampu-
Mep, B IPOM3BOJCTBEHHOM IIOMELIEHHH KOJHYeCTBO Jiojedl Ha 1 M
LIMPHHBI 5BaKyallHOHHOTO BhHIXOZAa (ABEpH) M3 NOMeLIeHHS H U3 KOPH-
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Jopa Hapy:Ky HJH B JIECCTHHYHYIO KJETKy ompejensiercs 1o tab.. 4, 6
CHull 11-90-81 B 3aBucHMOCTH OT oObeMa IOMEIUEHHs, KaTeropuu
IPOU3BO/CTBA, CTENeHH OTHECTOHKOCTH 31aHMs. AHAJOTHYHOH mepepa-
6otke noaseprauch raaBel CHulla nmo mpoekTupoBaHuio Kiay6oB, Teat-
poB H 1p. :

s omnpeneneHus TpebyeMoid CyMMapHO#H IIMPUHBI BBIXOJ0B Heo0-
XOJHMO 3HATh pacyeTHOe KOJHYECTBO 3BAKYHPYIOUIHXCH. DTH CBeJeHHS
BBISICHSIIOT 1O IMOSICHUTEJIbHON 3aMHCKe MJIH Ha OCHOBE aHa/Ju3a TEeXHO-
JIOTHUECKOH YacTH NMPOeKTa.

B psine rmaB CHulloB aasi ompepnesneHusi KoJHUeCTBa 3BaKyHPYIO-

IIUXCA NPUBOAUTCA ILJIOLLAAb, 3aHHUMAaeMas OAHHM YEJOBEKOM. Hanpn-‘

Mep, AJsi Mara3pHoB M MPeANpUATHH ObITOBOTO OOCTYXKHBaHHUS NPUHSAT
HopmatuB 1,35 M2/desn., AJis1 CUEHBI TeaTpa HIH Kiayba — 2 m2/deu.

CymmapHast (pakTHyecKasi UIMPUHA 3BAKYalHMOHHBIX BBIXOJOB H Iy-
Teil ompejensieTcs MO NMPOEKTY 3IaHHS WJIH B HaType, IIPH 3TOM HeoO-
XOIUMO YYHTBIBATH DS OCOOEHHOCTEH.

Ecnu 1BepH OTKpPBHIBAIOTCS B CTOPOHY KOPHIOpa, (aKkTHuecKas
IIHPHHA KOPHAOpPA YMeHbLIAeTCs: IPH OJHOCTOPOHHEM pacloJOXkKeHUH
JBepeii — Ha MOJIOBHHY IHIMPHHBI MOJIOTHHIA JIBEPH, NMPH IABYCTOPOH-
HeM — Ha IIHPHHY nosoTHuma (cMm. puc. 13.4). IlupuHa ABepHOrO
npoeMa JOJIXKHA OnpejessiTbcsi 6e3 yuyera JBepHOH KOPOOKH H BBICTY-
NAOUUX YacTeidl, KOTOpPble MeMIAlT [ABHUKeHHIo (puc. 14.4).

IIpu onpeneneHHH CyMMapHOH IIHPHHBI BBIXOJOB HE YUHTBIBAIOTCS
pas3BHKHbIE, Bpallalollnecs, MOAbeMHO-OIIyCKHEIE JBEepH, BopoTa 6e3
KaJUTOK /151 aBTOMOOHJIBHOTO TPaHCIOPTAa, BOPOTA JJIST JKEJNEe3HOJ0-
POKHOTO MOABHIKHOTO COCTaBa, JUQTHI, 3CKAJATOPHL U [PYTHe BBIXO/HI,
He SBJSIOLUIHECS 3BaKyalHOHHBIMH.

Puc. 14.4. Cxema onpesenenusi (akTHYECKOI MIHPHHBI ABep-
HOro mnpoema:

a — OAHOCTBOpUATast ABepb; 6 — ABYCTBOPYATAS ABEPb M3 3aKajeH-
HOro crekaa; | — orpaHuuuTeNb; 2 — OCh ABEPH

KoanuyecTBo 9BaKyauHOHHBIX BBIXOHOB. [Ipu ompeeseHUH KOJHUYE-
CTBA 9BAKYallHOHHBIX BBHIXOLOB YYHTBHIBAIOTCS TOJBKO Te, KOTOpbIE
YAOBJETBOPSIOT ONpEAeNeHHI0 MOHATHA  «3BAKYAIHOHHBI BBIXOMA».
PaccuutbiBaTh Ha TO, YTO B Cjyyae Moxapa JIOLH MOTYT BOCIOJb30-
BaThCsl BBLIXOJAMH, He yjaoBJjeTBopsiioliMMH TpeboBanusim CHulla,
NpenbsBIsSIeMbIM K 3BaKyallHOHHBIM BhIXOJAaM, Heqlb3sl. K uemy Moxker
NPHBECTH TaKas OMHOKa, BHAHO M3 CJEAYIOUIEro IpuMepa.
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B npoW3BOJCTBEHHOM MNATHITAXKHOM 3/aHHH C IPOH3BO/ICTBEHHBIM
MPOLECCOM, OTHOCHMBIM IO MOXKAapHOH 6e30MacHOCTH K KaTeropuu
B, BO3HHK IMOZKap Ha MEPBOM 3TaiKe B CKJAJACKOM IIOMEILIEHHH. B 3aa-
HHH Haxoaujaoch okoso 500 pabouux. dBakyauus Jiojeil obecrneunBa-
Jach JOCTATOYHBIM KOJMYECTBOM JIECTHHI], PAacCIOJOXEeHHBIX B JIeCT-
HUYHBIX KJETKaX, pPa3Mephbl 3BaKyalHOHHBIX NyTeH W BHIXOIOB, HX KOH-
CTPYKTHBHOE HCIIOJIHEHHE U pa3MelleHHe B 0611leM YAOBJIETBOPAJNH TpE-
6oBaHusaM Ge3omacHOCTH. Bo Bceil cl0XKHOH cHcTeMe obecneyeHHs
6e30macHOCTH JIoJell 610 OfHO HapylleHue. Ha mepBoM 3Taxe BHIXOL
U3 JIECTHHYHBIX KJIETOK OCYIIECTBJISAJICS HE HENOCPEACTBEHHO HapyxKy,
Kak 310 TpebGyercsi no CHully, a uepes kopumop. Ilpu noxape mpo-
IYKTHl TOPEHHsI 3aMOJHUIN KOPHIOP, @ 3aTeM H BCe JIECTHHYHbIE KJIeT-
KH, IO3TOMY pa6oqne NOAHHMAJIUCh B BEpXHHE 3TazxH, a 3aTeM Ha
KpPBILy, KOTOpasi B JAaHHOM CJjlyyae ChHITpaJia poJib «30Hb 0e30macHo-
ctu». HecKoJIbKO uesloBeK, CIyCTHBIIMXCS 1O JIECTHHIIAM BHH3, TOTHO-
au. C KpelllE paGoOYHX Cacajy MO HAPYXHBIM MOXKapPHBIM JIECTHHILAM.

TpebyeMoe KOJHYUECTBO 3BaKyallHOHHBIX BHIXOJOB H HX B3aHMHOe
pacmoJioxkeHne ONpPeNesioT, HCXOAS W3 AONYCTUMOH NpPOTAXKEHHOCTH
nyreil sBakyauuu. Takoe ompejeneHne yaoOHO NPOU3BOAUTH Tpaduue-
CKH Ha TJIaHe 3[aHusl, AOOHUBAsCh, YTOOBl PACCTOSIHHE OT BO3MOIKHOTO
MecTa npebObIBaHHSI 4yesjoBeKa 10 OJiHzKaHlIero 3BaKyallHOHHOTO BBHIXO-
Jla, U3MepeHHOe IO JIMHHH CBOOOIHBIX NPOXOAOB, He NPEBHILIAJIO J0-
IYCTHMON MpPOTSKEHHOCTH NyTeil 3Bakyauuu. Ha puc. 14.5 nokasana
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Puc. 14.5. Pacyetnasi cxema onpejesieHHsi NPOTAXKEHHOCTH TyTeH 3BaKyaluH
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" BO3MOXKHAasl paCCTaHOBKA 3BaKyallHOHHBIX BHIXOIOB JJIsi OJHO3TAXKHOIO
MPOHM3BOACTBEHHOrO 3/{aHUs NPH AOMYCTHMOH NPOTSAXKEHHOCTH MyTeH
3Bakyauuu, paBHoii 70 M. Kak ormeuasnock, pakTHueckKoe KOJHUECTBO
3BaKyallHOHHBIX BBIXOJOB JOJIKHO ObITh HE MeHee TpebyeMmoro:

N1y,

TpebyeMoe KOJHYECTBO 3BaKyallHOHHBIX BBIXOJOB H3 IOMeIIEHH,
¢ araxa, u3 3aanus B coorBercTBHH co CHulloM no/xHO GBITH He Me-
Hee 1ByX. OIHH BBIXOJ NOMYyCKaeTCst B BHJE HCK/IIOUEHHS B HeGOJBIIHX
IIOMELIEHHSIX CO CPABHHTEJNBHO HEeOOJBbIIHM KOJHYECTBOM JIOMEH.

Hanpumep, B 00IIeCTBEHHBIX 3[aHHMAX H BCIIOMOraTeJbHBIX 31aHHU-
SIX NMPOMBIIIJIEHHBIX NPEANPUATHI OJHH 3BaKyalHOHHBIH BBIXOJ JOMY-
CKaeTcsl M3 IIOMELIeHHs C eJIHHOBpPEeMeHHBIM NpeOblBAaHHEM B HEM He
6osee 50 ues. B mpou3BOACTBEHHOM 3[aHHH OJWH BBHIXOJ H3 IOMelle-
HHUSI JONYCKAaercs, eCJH IPOTSAKEHHOCTb NyTeHd 5BaKyallHH He IIpPEeBHI-
maer 25 M, a KOJH4ecTBO paboTalomuXx B CMEeHe He NpEBLILIAeT 5 del.
B IIOMELIeHHH ¢ mpousBoacTBoM kKarteropuit A, b uw E; 25 uen. — B;
50 yen. — I' u [I. Vi3 noxBaJbHBIX NMOMEIEHHH OJHH 3BaKyallHOHHBIH
BBIXOJ JONyCKaercsi NpH miomanu noMemeHnus a0 300 M2 u uucie
paboralomux He 6oaee 5 yes.

MuHMManbHble M MAKCHMAJbHbIE pa3MepPbl 9BAKYALHOHHBIX MyTei
v Bbix0f0B. Henb3ss genaTh JBepH CAMIIKOM Y3KHMH HJIH CJIHIIKOM
IIHPOKHMH, TaK KaK IPH 3TOM HapyuIaloTcs TpeGoBaHUS 6e30NacHOCTH.

ITpu npenenbHBIX MJIOTHOCTSX NMOTOKA, XapaKTEPHBIX IJs 3BaKya-
I[MH, TIPOLleCC ABHIKEHHS yepe3 IPoeM KauecTBEeHHO u3MeHsercs. Cnas-
JIeHHBe TeJa JIoJeH, 3ajepKaBIIUXCA INepef IpoeMoM, 06pasyioT
«apKy», KPyTH3Ha KOTOPOH TeM GoJibllle, 4YeM MeHbllle IIMHPHHA IIpoe-
Ma (puc. 14.6).

DKkcnepuMeHTaNbHbBle HccaemoBaHuss BHUIITII MBJI CCCP
1 MHUCH um. B. B. Ky#ibuimeBa nokasanu, 4To NIPH IIUPHHE JIBEpPHO-
ro npoema 0,8 M u MeHee JABHXXEHHE MOXKET IPHOCTAHABJIHBATHCA

Puc. 14.6. O6Gpasopanue apku:
a — B npoeMax HeGoJbiIOH IIHPHHBI; 6 — B npoemMax SHAYHTEeJNbHON LIHPHHBI
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H3-3a2 00pa30BaHUsl «apPKH», KPYTH3HA KOTOPOH HACTOJIbKO 3HAYUTEJb-
Ha, 4TO «apKy» HEBO3MOKHO NpozaBuThb. I[Ipu mupune npoemos ot 0,8
10 1,2 M ABHKEHHEe HOCHT NyJbCHPYIOLIMH XapakTep: NPOPHIBH JIOAEH
u3 obpasyomieics «apKku» B IIPOEM 4epeayIoTCs C MepuojaMu MpoJoJ-
JKHTEJbHOCTBIO IT0 HECKOJILKO CEKyH[, B TeueHHe KOTOPHIX JBHIKEHHE
orcyrcrByer. [lpu mupune npoema 1,2 M «apKa» JOCTaTOYHO JIErKO
paspyuiaercsi, ABHXKeHHE IPOHCXOJAHT C MepeMeHHOH HHTEHCHBHOCTBIO,.
HO 6e3 ocraHOBOK. [Ipu mupune npoema 1,5—1,6 M «apka» BoobGuie
He oOpasyercs, ABHXKeHHe IPOHCXOAHT paBHOMepHO. Takoe ABHIKeHHE
Ha6JII0a/I0Ch M NPU AaJbHeHIIeM yBeJHUeHHH IIHPHHBI ABEPHLIX NPO-
€MOB JI0 2,4 M, OJHAKO IpPH IMHPHHE IPOEMOB H JIECTHHI[ CBhIlIE 2,4 M
JIBHKE€HHE CTAHOBHJIOCh HEYCTOHYMBHIM, CONPOBOXKJAAJOCH IaJeHHeM
JI0feH.

PesyabraTtel uccsnenoBaHuit OBIJIM yu4TeHBl NpH pa3paboTKe HOPM
NPOEKTHPOBaHUSl. MUHHMAaJ/JbHAS ILHPHHA yYacTKOB INyTeH 3BaKyalHH
yCTaHOBJIEHA B 3aBUCHMOCTH OT Ha3HAYeHHs 3[aHUs, HO He MeHee 1 M.
MunumanbHas WIMpHHA ABepell Ha myTax sBakyauuu 0,8 M. B obuie-
CTBEHHBIX 3JaHHAX LIMPHHA IPOXOJOB B 3PHUTENbHBIX 3ajaX H ayAHTO-
pusx ¢ xoauyectBoM Mect 100 u Gosiee — He MeHee | M, a LIMpPHHA
JaBepeit u3 HUX — He MeHee 1,1 M. B 3amax ¢ GOJBIIHM KOJHYECTBOM
Jiofiell (KMHOTeaTphl, CIOPTHBHBIE COOPY2KEHHs, TeaTphl W Ap.) LIHpH-

Ha faBepeil He MeHee 1,2 M.

IIupuHa Mapiieli OCHOBHBIX JIECTHHL, OGIIECTBEHHBIX 3JaHHU C, UH-
cJIOM Jiofiefi Ha HamboJsiee HaceJeHHOM 3Taxe Oosee 200, a Takxke
3[aHHAl KHHOTeaTpoOB, KAy6OB M OOJIbHHUIL MPHHHUMaeTcsi paBHOH 1,35 M,
a OCTaJbHBIX 3JaHHH H JIECTHHII, HE SIBJSIOUIMXCS OCHOBHBIMH, — 1,2 M.

Crnenuanu3npoBaHHble HOPMBI PErJIaMeHTHPYIOT MHHUMAJIbHYIO IIH-
pUHY NyTH (BBIXOJA) C YUeTOM clienH(HKH 06beKTa.

K coxaneHuio, BO MHOTHX HOpPMax IIPOEKTHDPOBAHHS HE perjaMeH-

~THPYETCs] MaKCHMaJsibHasi IIHPHHA 3BAKYAlHOHHBIX BHIXOJOB H MyTeil.

BMmecTe ¢ TeM oT/aesbHBIE MOJNOXKEHHsT HOPM B pasubix raasax CHulla
LyOJupyIOTCS, @ B psijie CaydaeB MPOTHBOpeYart APYT JAPYry, B OT/Je/b-
Heix raaBax CHulla eme coxpanuiauch He 060CHOBaHHBIE HAYYHO HOP-
MAaTHBHL.

W3 ckaszaHHOro cjefyer, YTo HOPMBI IPOEKTHPOBAHHS HYK/AKIOTCH
B JaJbHefllleM COBEPIIEHCTBOBAHHH, pas3paboTKe €IMHOTO IMOJX0/Ja
K HODMHDPOBAHHIO pa3MepoOB 3BaKyallHOHHBIX MyTell M BHIXOJAO0B. Takas
pabora B Hacrosiee BpeMs npoBogutcs ['occrpoem CCCP, B Helt ak-
THBHO y4acTBYIOT MHCTHTYTH -T'ocerpos, T'VIIO MBJ CCCP, BUIITIII
MBI CCCP u BHHUHUIIO MBIl CCCP.



Fnasa 15

OBBEMHO-NIJIAHUPOBOYHBIE U KOHCTPYKTUBHbBIE
PEIMIEHUS 3BAKYALLUOHHBIX NMYTEW U BbIXOJOB

15.1. MMomeueHus ¢ MaccoBbIM npebGbiBaHHEM JIONEH

OnbIT 3KCIJIyaTallud 3JAAHUH H COOPYXKEHHH pasJHYHOrO HasHaue-
HHSI TOKa3aJ, 4To 6e30MacHOCTb JIOJell B ciydae moxkapa obecrneunBa-
€TCsl He TOJIbKO NpPaBHJbHBIM BHIGODOM KOJHUECTBA W Pa3MepoB 3Ba-
KyalHOHHBIX BBIXOJOB H myTeil. CyliecTBeHHOe 3HaUeHHe HMEIOT TaKkKe
00'beMHO-IIIAHUPOBOYHBIE M KOHCTDYKTHBHBIE DpeIIeHHs 3BaKyallHOH-
HBIX IIyTeH M BBHIXOJOB.

Ilpu HOPMHPOBAHHH 3THX DeLUE€HHH CJIOXKHJIHCH CJELYIOLIHe OCHOB-
Hble MPUHIHUIBE: YJE€HEHHe MacCChl JIOJAeH Ha TPYNNbl HeOOJBIIOH YHC-
JIEHHOCTH, o0eclieyeHHe HOPMAJIbHOTO PHTMa J[BHMIKeHHs, OGecrnpensTcT-
BEHHOCTH JIBUXKEHHUSI, ODraHU30BAHHOTO JIBHKEHHUS JIOJeH, YCJIOBUH A5
yclnemHoi paGoThl MOXKAapHBIX, He3aAbIMJISEMOCTH NyTed 3BaKyaluH,
TeXHMYECKasi BO3MOXKHOCTb M 3KOHOMHUECKAs Ie1ecO000pasHOCTb IpPH-
HATBIX pelIeHHH. -

B paccmarpuBaemoii rsiaBe o0606miaercss ONBIT HOPMHPOBAHHS
B 00s1acTH 00'beMHO-IIJIAHHPOBOYHBIX U KOHCTPYKTUBHBIX pellleHHH 3Ba-
KyalHOHHBIX IyTed H BBIXOJOB.

CraTHCTHKA CBH/ETEJIbCTBYET O TOM, 4TO HauHOOJbllee KOJHYECTBO
JKepTB IPUXOAHTCS HA TOXKaphl B 3JaHUSX C MAaCCOBBIX IpeObIBAHHEM
mioneii. Ha HekoTOpHIX HoXKapax B TeaTpaX, KHHOTeaTpax, JAaHCHHIax,
yHHBepMarax U KpPBITHIX CIOPTHBHBIX COODYXKEHHSX KOJHYECTBO KepTB
JOCTHTaJI0 COTeH dYesjoBeK. [JIaBHOH, HepelKo pellalolled, NPHYHHOH
Tpareiuu sBJsJaCb HeNpaBHJbHAS IJIaHHPOBKA IOMeEIleHHH.

CobumioieHre NMPHHLHMIA JeJeHHSI Macchl JIOJeH Ha CPaBHUTEJIbHO
HeOoJIbIIHe M30JIMPOBAaHHBIE JPYr OT JApyra TpPYNNbl B 3PEIHIIHBIX
NpeANpHSATHAX H 3ajaX cOOpaHMi JOCTHraercs yCTPOHCTBOM IPOJOJb-
HBIX H NONEepeYHbIX MPOXOJ0B MeXAY psAfaMH Kpecea. Psasl Kpecen
H30JIUPYIOT JIIOAEH APYr OT APyra M HaNpaBJsiOT HX K ONpeleeHHBIM
npoxojam u BeixogaM. lis Toro 4to6bl Kpecsia BHIIOJHSIH 3Ty (QyHK-
IHI0, OHH NOJIKHBl OBITh 3aKpelJieHbl Ha moJay. He 3akpenseHnnbie
Kpecsa JOMyCKalOTCAd TOJbKO B JIOXKaX IPH KOJHYeCTBe MeCT He Gojee
12. Oco6oe BHHMaHHe Ha KpeIJIeHHEe Kpecesa cjaenyer obpaliath B 3a-
JlaXx MHOTrOILeJIeBOr0 Ha3HaueHusd, B KOTOPHIX Kpecja MOTIyT yOupaTbCs,
a 3aTeM BHOBb YCTaHaBJHUBATbCSl HA MecTo. B atoM cnyuae Heo6xou-
MO NpeAyCcMaTpHBaTb CHhEeMHble KpeIJIEHHS HJIH COeJHHATh KpecJa
B CEKIIMH, YTO NPEJOTBPATHT ONPOKHABIBAHHE KpeceJ IPHU 3BAaKyallUH.

JIBHxKeHHe JI0Jedl B 3ajax HAauMHAeTCsl C JBHIKEHHS MEXAy psja-
MH TaK Ha3bIBaeMOro OJHHapHoro moroka. IlcuxoJoruuecku uyesoBeK
B CJyyae ONACHOCTH CTPEMHUTCS BO3MOXKHO OBICTpee BBIHATH B IIPOIOJIb-
HBIH IIPOXOJ, MO3TOMY JJisi oOecneueHHs] 3TOH BO3MOXKHOCTH TPOXOJ
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MeX/y psfamH AOJIXKEH HMETb HOCTAaTOYHYIO LIHPHHY H CPaBHHTEIbHO
He6osbuyto Aauny. lllupuna npoxoaa oO0biYHO npHHEMaercs 0,5 M,
10 obecneyuBaeT BO3MOXKHOCTb [BHIKEHHSI UeJOBEKa MEeXIYy pALaMH
KakK NpH HOPMAJbHBIX, TaK H aBapHHHBIX ycaoBHaX (puc. 15.1).

.
3y

010

040 | 0,50
0,50

Puc. 15.1. PasMemenne 3puresei
- B psilax

C uenblo yMeHbIIEHHS PACCTOSIHHS IO BBIXOAA B IPOJOJBHBIA IMPO-
X0J KOJIMYeCTBO MeCT B psily OrpaHHYHBAETCsI U OOBIYHO COCTABJISIET
He 6osiee 50 MecT NpH ABYCTOPOHHEH 3BaKyaluu H 25 MeCT NpH OIHO-
CTOPDOHHEH 3BaKyallHH.

ITocsie TOro Kak 3puTesb HPOXOJUT MEXKAY PsSAaMH Kpecesa H momna-
JaeT B IPOJOJBHBIN NMPOXOJ, OH CTPEMHUTCS KaK MOXKHO ObICTpee [0-
CTHTHYTb 3BaKyallHOHHOro Bbixozxa. [lnanumpoBka 3ana noJkHa obec-
NeyHBaTh OPraHH30BAHHOE, HAllpaBJeHHOe JBHXKeHHe JI0JeHd K BBIXO-
naMm. Pasnuyalor naaHupOBKY —JIMHHBIMH, KODOTKHMH psiZaMH
(puc. 15.2), a TakKe CMeIIaHHYIO MJIAHHPOBKY.

lMepecekarwuiuecd
U bempeunsie nomoku

——=
=

¢y
Eem—

Puc. 15.2. IlnannpoBka Mecr:
a — JAJHHHBIMH pSAJaMHu; 6 — KOPOTKHMH psAJlaMH
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[Ipu niaHUpOBKe JJIHHHBIMH pSilaMH IPOXOABl pacloJiaraiTcs
y GOKOBBIX cTeH 3aja. Takas NJaHHPOBKa INpeJONpejesieT HOpMaJb-
HBI PHTM H YETKYIO HalpaBJeHHOCTb ABHKEHHs JI0JeH, SKOHOMHYECKH
BbirogHa. OfHAKO NpH NUIAaHHPOBKE IJIHHHBIMH psilaMH HEBO3MOXKHO
H3MeHEeHHe HampaBJeHHsl ABHXKEHHsI B ONACHOH CHUTyaluH, NPH pasMme-
IEHHH BBIXOJOB y CLEHBl 3aTpPy/HeHa 3BaKyallus 3pUTesell H3 mepej-
Hux psapoB. HccnepoBanusimu BUIITIO MBJL CCCP ycraHOBJEHO,
YTO NPH MOXKapax B 3PENHINHBIX NPEANPHATHSAX C KOJOCHHKOBOH clie-
HO¥M OMACHOCTh OT TENVIOBOH pajHaluy AJs 3pUTeNell MepBhHIX psiIOB
naprepa nosisasiercss uepes 0,5 MUH moxapa. YUHUTHIBas 3TO, IJIaHH-
POBKa IEPBLIX OT KOJIOCHHKOBOH CI€HBI MeCT JJHHHBIMH PSIIaMH B Te-
arpax, kiaybax, IoMax M ABOpIAax KyJbTypHl HelesnecoobpasHa.

[Ipn nmaHHPOBKEe KOPOTKHMH DPSiJaMH YCTPAHBAIOTCS IIPOJOJIBHBIE
H ToNepeyHble MPOXOJbl. DTO CNOCOOCTBYeT Iepepaclpefie/ieHHIO Ha-
IPy3KH Ha 3BaKyallHOHHBIE IPOXOJbl ¥ BBIXOJBI, YBeJHYHBAET CBOOOLY
JIBH2KeHHSI. DBAKYHPYIOLIMICSH MOMKET 3HAUHTEJbHO OBICTpee YHATH OT
ONMACHOCTH B TOT HJIH MHOH IOIEpPEYHBI MJH IpPOJOJbHBIH HPOXOL.
HenocratkoM 3Toro BHAA NJIAHHPOBKH SIBJSETCS HAJHYHe BCTPEUYHBIX
H IlepeceKaloluxcsi IMOTOKOB. B ciayuae ycrpofictBa B IPOJOJBHBIX
IPOX0/JaX CTyNeHeHd HJIH YKJIOHOB B CTOPOHY CIEHBI JaBJIeHHe CO CTO-
POHBI 3BAKYUPYIOIIUXCS, IBHKYIUIUXCS B NPOX0OJax MOJ YKJIOH K BHIXO-
JaM, MOJKeT 0Ka3aTbCs 3HAYHTENbHO 60JIbllle, YeM JaBJjeHHe BCTPEYyHOTro
NOTOKA, H IPHOCTAHOBHTD JBHIKEHHE 3TOTO NOTOKA.

Jst MCKJIIOUeHHs1 MaHHKU U obecreueHHsi HaNpaBJeHHOCTH ABHIKe-
HHUS J0je#l HeoOXOZUMO CO3JaTh YCJIOBHS, IPH KOTODHIX 3BaKyHPYIO-
1Hecs: Bujesu Obl IpeAHa3HayeHHble /i1 HUX 3BaKyalHOHHBIE BBIXOJBI
# JIBHTQJIHCb HMEHHO K HHM. JlJas 3TOro 3BaKyallMOHHbIE BHIXOJIBI
pasMelaTcs Ha KOHIAX IIPOXOJOB, KaK MOKa3aHO Ha puc. 15.2,
BaxHnoe 3HayeHHe, Kak yxKe OTMeYaJoCh, HMeET pa3JeleHHe MacChl
JIoJiell Ha CPAaBHHTEJIbHO HeGOJIblIHe TPYNNBI M HalpaBJieHHe KaxXIoH
TPYNIBEl K CBOEMY 3BaKyallHOHHOMY BBIXOAY. MeXIyHapOIHbIH ONBIT
npoexrupoBanust (Aurnus Kamana, I'IP, Asctpus, ®PI') nokasniBa-
eT, 4TO YHCJEHHOCTb TaKOil TPYNINHl B 3ajJie C MacCOBHIM Npe6GBIBaHHEM
Jione#l He poskHa mpessimath 300 uyesn. DTofi HOPMOH Iesecoo6pasHoO
PYKOBOJCTBOBATBhCS AJs1 GOJNBLUIMHCTBA IOMELIEHHH C MacCOBHIM IIpe-
6eiBaHHeM Jojefl. B KHHOTeaTpax W KPHITHIX CIOPTHUBHBIX COOPYKEHH-
X HOPMBI YCTAaHABJIUBAIOT YHCJIEHHOCTb rpynnsl 600 yes.

W3ossauus rpynnm  OCYIIECTBASETCS  pas3UYHBIMH  NPHEMaMH.
[Ipun niaHupOBKe AJHHHBIMH PSilaMH H30JISIIUS MOXKET JOCTHTAThCS
nyTeM TpOJJIeHHs] pPSAOB Kpecea N0 NPOAOJbHHX GOKOBBIX CTEH
H YCTPOHCTBA CaMOCTOSITEJbHOTO BHIXOJA MAJs KaxKJOH IPYINIBl B Ky-
ayapsl (puc. 15.3a).

IIpu sipycHoOt cxeMe 3ajia HecJ0XKHO obecneynTh Kak MHHHMYM [Ba
BHIXOZla M3 Kaxjaoro spyca. [Ipu amputreaTpoBOM pelleHHH, B 0COGEH-
HOCTH B I[HPKaX M KDBITHIX CIOPTHBHBIX COODYXKEHHSIX, Ha Pa3HIHBIX
VPOBHSIX YCTPAHBAIOTCS KOJbUEBblE IPOXOJAbl C BBIXOJAMH B JIIOKH.
Hpyroit cnoco6 — ycTpoACTBO MPOJOJBHBIX H NOMEPEeYHBIX Gapbepos,
OTPaHHYMBAIONINX KOJHUYECTBO JIOJeid B rpymnmne (cekrope). B kaue-
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cTBe npuMepa Ha puc. 15.36 mokasaHa pasbGuBKa HA TPYNNBl TPUOYHBI
KPBITOrO CHOPTHBHOIO COOpYyKeHHsi. C TNOMOLLbI0 BEpPTHKAJbHBIX |
U TOPU3OHTAJbHBIX 2 G6apbepoB TpuOyHA HeJUTCS HA TPynnsl (CeKTo-
phl), Kaxaasi M3 KOTOPHIX paccyuraHa Ha 600 uwesn. Kaxnawiii cekrop
obecrieyer JIOKOM /s BBIXOJa 3puTesedl. [IBHKEHHE 3pUTENel INpOHC-
XOJHUT IO FOPH30HTAJbHBEIM IIPOXOAAM MeXIy psSAaMH MeCT, 3aTeM IO
NONepPeYyHOMY HAaKJIOHHOMY NPOXOAY 8 H TOPH3OHTAJBLHOMY COOPHOMY
MPOXOAY [0 JiIoKa 4.

A- A
L |
( et s st I
p (¢ — 100
Pt 4 ' | uen
% 4 C ow—————f—‘-'-' v
S C — 5"
S P [ 1 | p
3 e =
~ B T L o _I_Jl g.
[ = =g >
————— 3
| =3 | b
L J
A y
a
AR
— 600ven 600yen. L
1 [T 2
— 600 uen. . 600 ven.
L/ T T 1
[ 1 1
0
Puc. 15.3. TIpuemMbl H30MIHH TPYNN 5BAKYHPYIOUHXCSH APYr OT
npyra:

a — NPOJJIEHHE PSIOB Kpecesa JO0 cTeH; 6 — ycTpoicTBO Gapbepos

[MIupuna MpOAOJBLHBEIX H MONEPEYHLIX NMPOXOAOB H BHIXOAOB M3 3aJa
ompeJensieTcss PacyeToM, HO He3aBHCHMO OT Pe3yJbTaTOB pacCueToB
He JO/KHAa OBITh MEHblle MHHHMAJbHO AOMYCTHMON BEJHUYHMHBI, peryia-
menrupyemoit CHullom. OG6eBYHO MHHHMAaJbHAs WHPHHA MPOXOLOB
cocraBaser ot 1 no 1,2 m, a BeIxozmoB or 1,1 g0 1,2 M.
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JlocraTtounasi IIHPHHA TPOXOAOB U BHIXOLOB ellle He rapaHTHPYET
6ecnpensTCTBEHHOCTH [JBHXKEHHsS. 3HauyuTeJNbHble YKJIOHBH HA MYTAX
3BaKyalliH, CTYNeHH, MOPOTH, Pe3KHe NMOBOPOTHI, BCTPEUHBIE H Ilepece-
Kalonifecs: IOTOKH, JBHXKEHHE B CTOPOHY BO3MOXKHOTO HCTOYHHKA Omac-
HOCTH (CILeHBI B TeaTpe, KHHOANNapaTHOH B KHHOTeaTpe), JOMKHbBIE
JIBepH H 3epKaja MOIYyT HapyLIHTh PUTM JABHKeHHs. Ilpu mpoexTupo-
BaHUH HEOOXOAHMMO YCTPAaHHTb yKas3aHHble MPENSITCTBHS H HpPeLyCMOT-
peTb TaKyl0 BEeJHYHHY YKJIOHA, NPH KOTOPOH COXpaHsIeTCs YCTOHYH-
BOCTb YeJiOBeKa NpHU ABHKeHWH BHH3. CJelyer y4uTBIBaTh, UYTO IPH
JIBHKEHHH MO0 HAKJOHHOW IJIOCKOCTH BHU3 HEYCTOUYHBOCTH YCHJ/IUBAET-
Cs BCJEACTBHE IOJTAaJKHBAHHUS 4esJOBeKa HAYUUMH C3aJH JIIOJAbMH.
YKJIOH TIoJ1a He J0JIZKeH NpeBblath 1: 7, a manaycos 1 : 6. [[Buxenue
MO0 y4aCTKaM MyTH C TAKHM YKJIOHOM 3aTPyAHUTENBHO, I[O3TOMY HX
IJHHa He JoJiKHA npeBbimarth 4—5 M. [Ipu GosbllieM yKiIOHE cienyer
NpefiyCcMaTPpUBaTh CTYNEHUYATHIH CIOYCK WJIH IOJBEM.

BaxHo o6GecneudTh PaBHOMEPHOCTb PacHOJIOKEHHs (paccperoTo-
YEHHOCTb) 3BaKyallHOHHBIX BHIXOHOB. [Ipu NMpOeKTHPOBaHUH KHHOTE-
aTpoB HaOMI0/laeTCsl CTPEeMJIeHHe K pa3MelleHHI0 B HX 3ajax ABOHHBIX
W Jaxe TPOHWHBIX ABepeH, uTo mpoTuBopeunuT TpeboBanusam CHulla
u Hebe30ImacHo.

B momemenusix ¢ KoapuectBoM Jiojaeii 6osee 100 ues. BBIXOMIBI
0003HAUAIOTCSI CBETOBBIMHM yKa3aTeJsIMH, HOJIKIIOYEHHBIMH K CeTH
aBapUHHOIO OCBEIEHHS.

[Ipu KomuuecTBe Mect Gosiee 50 ¢ 6aNKOHOB MOJNXKHO GHITH HE Me-
Hee JBYX 3BaKyallMOHHBIX BBIXOZOB, 3TH BBIXOJBI HE JOJKHBI MPOXO-
JUTh Yepe3 3aJl.

15.2. IIpon3BOACTBEHHbIE TOMeEUIEHUS

B NPOU3SBOJCTBEHHBIX INOMEIIEHUAX MOIyT pasMellaTbCs I0xKapo-
'H B3pBIBOOMACHBIE TPOIECCH], IMPEACTaBJSgIONINE B YCJIOBHAX TIOxKapa
ONNaCHOCTb [Jis1 IepCcoHaJia.

IIpu paspaboTKe MIAaHHPOBOYHBIX pELIEHHH HEOOXOAHMO HOOHTHCS
He TOJBKO pPAaBHOMEPHOIO pasMelleHHs 3BaKyallHOHHBIX BBIXO/0B,
HO H TOrO, 4TOOBI NMPH ABHXKEHHH K BBIXOJAM JIIOJAH HE HAIpaBJISIJIHCH
B CTOPOHY BO3MOXKHBIX HCTOYHHKOB ONACHOCTH (MOKapo- HJIH B3PHIBO-
ONaCHBIX aNmnapaToB), Ha060pOT, ABHXKEHHE K 3BAaKyaHOHHOMY BBIXO-
Iy JOJIKHO YJaJlsiTh OT HCTOYHHKA ONACHOCTH.

O6opynoBaHHe JOJXKHO GBITH PACIOJOXKEHO OTHOCHTEJNbHO 3BaKya-
IIHOHHBIX BBIXOZIOB TaK, YTOOBI OCTABaJUCh JOCTATOUYHO INHPOKHE
NPOXOAHl, BeAyliHe K BeIxogaM. [as Toro 4to6H 3BaKyHPYIOLIHECS
BHJIEJTH BBIXOJBl 1 OPTaHH30BAaHHO JBHTAJHUCh K HUM, TIPOXOAbI JOJIKHbI
6BITH 1O BO3MOXKHOCTH INpSMBIE, 6€3 IIOBOPOTOB.

B nmpoH3BOACTBEHHBIX NOMEIIEHHSIX HEPeIKO ecTeCTBEHHOe OCBellle-
HHE sBJISIeTCS HEeJOCTaTOYHBIM HJIM OTCYTCTByeT (Hampumep, B Gecdo-
HAapHBIX 3/JaHHSAX), a HUCKYCCTBEHHOE OCBellleHHe MPH BO3HHKHOBEHHH
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noxkapa MoxKeT BBIHTH u3 ctpos. [lostomy ags obecnedeHus HOpMaJib-
HOH 3BaKyallul B MPOM3BOACTBEHHBIX IIOMENIEHHAX, B KOTODPBIX pa60-
taer Gosee 50 uej., mpeiyCcMaTpPUBAIOTCS aBapHHHOE OCBeIeHHE IIy-
Teil 3BaKyallUl W CBETOBBle yKa3aTe/H 3BaKyalHOHHBLIX BBIXOJOB, MOJ-
KJIIOYeHHBIe K CeTH aBapHHHOIO OCBELIEHHS.

B oTmesbHBIX Ciydasix COBpeMeHHBIE IPOH3BOJCTBEHHbIE MOMelle-
HHSI HMEIOT HACTOJbKO OOJIbIIHE pasMephl, YTO paccTossHHS oT pabo-
YUX MEeCT AO BBIXOJOB, YCTPAaMBAaeMBIX B HADYXKHBIX CTeHaX, 3HAYH-
TEJbHO INPEBHIIIAIOT JONMYCTHMYIO IPOTSKEHHOCTh IyTeH 3BaKyalllu.
ITosatoMy mpuxoauTcsi pasdpabaThiBaTh ClELHaJbHble TeXHHYECKHE pe-
meHusi, obecneynBaouie GesonacHyio sBakyauuio jawogeid. IIpumepa-
MH TaKHX peIleHHH SBJISIOTCS 3BAaKyallMOHHBIE KOPHJIOPHl H 3BaKyallu-
OHHBlE TOHHEJIH, NOKa3aHHBle Ha puc. 15.4.
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Puc. 15.4. Ilytu sBakyaluu B NPOH3BOACTBEHHBIX MOMeEUIEHHAX €  GOJbLIHMH
pasmepamu:
a4 — 3BaKyalHOHHbIE KOPHIOPHI] 6 — 3BaKyallHOHHBbIE TOHHEJH; B — IJIaH [OMEUeHHs

6e3onacHocTu

Bxoa B 3BakyalHOHHBIH KOPHAOD HJIH TOHHEIb OCYIIECTBJSETCSH
yepe3 NPOTHBOMOXKAapPHble TaMOyp-ii03bl I ¢ caMO3aKpbIBAIOIIHMHCS
NPOTHBONOXKAPHBIMH ABepsiMH 2. [Ipu HaJMUHH B NMOMEIIEHHH B3PbIBO-
ONMACHBIX NPOLECCOB TaMOyp-LUIII03bl 006eCneuuBalOTCs IOCTOSTHHBIM
noamnopoM Bosiyxa npu gasienun 20 ITa. Ilpemen ormecroiikocTH
OrpakAaIIUX KOHCTPYKUHIl 3BaKyallHOHHbIX KOPHAOPOB 3 H MOMele-
Hu#l 6e30macHOCTH 4 Ha BXOJAe B 3BAKYallMOHHBIH TOHHENb & [0JIKEeH
OBITh JOCTATOYHBIM, YTOOBI 06ECIEeUHTh He TOJbKO 3BaKyalHIO JIOJel,
HO H 6e3omacHOCTb MoxKapHBIX. KpoMe ToOro, orpaxjaoliiue KOHCTPYK-

245



I{H TOMeleHHsi Ge30MacHOCTH MJOJIXKHBl PAacCYHTHIBATBCSA HAa NPOY-
HOCTb C y4eTOM AHHAMHYeCKOro BO3JEeHCTBHS OOpyILIAOIHXCA B yCJO-
BHSIX TOXKapa KOHCTPYKIHI.

B HEKOTOpPHIX NpPOHM3BOJACTBEHHBIX 3/aHHSIX OINpeJeJeHHas KaTero-
pusi Jiofeit (AMCHeTYephl, ONepaTophbl H AP.) NpPH MOXKape He MOXKET
3BaKyHpOBATbCSl BMeCTe C APYTHMH pabGOTHHKaMH, IIOCKOJIbKY 3TH
JIIOAH OOJI2KHBI IIPOBOAHTL MEPOINPHSATHA IO OrPpaHHY€HHIO pa3sMepoB
aBapHH H IO JHKBHAAUHH ee nocieiactsuil. Ilostomy B cTponTe/sbHOM
YacTH MpPOEKTa CJefyeT NpPeAyCMOTPeTb ClellHaJbHbie MHHXKeHepHhIe
pelleHus, rapaHTupyoolnie 6e30IaCHOCTb ITOH KaTeropuu paGOTHHKOB.

Hanpumep, MOXKHO IpeLyCMOTPeTb HAaNEXKHYI0 H30JSALHIO IOMelle-
HHS JJIs1 1eKypPHOTo IepcoHaJsa, HCKII0YAloIlyI0 BO3MOXKHOCTb IIPOHUK-
HOBEHHsSI B MOMeLIeHHe ABIMa, TOKCHYHBIX IPOAYKTOB FOPEHHSI H IOBHI-
HIeHHsi B HeM TeMnepartypbl. C 9TOH LeJbl0 MOXKHO, HalpuUMep, BHIIOJ-
HUTh OrpaKjaaioliie KOHCTPYKUHH NOMeLleHHsl H3 Heroployux MaTepH-
aJoB C JOCTATOYHOH OTHECTOHKOCTbIO, CHAOAHTb CMOTPOBHIE OKHA,
yepe3 KOTOpBIE omepaTop HabJ0gaeT 3a XOJOM TeXHOJOTHYeCKOro
npouecca, TepMOCTOHKHMH CTEKJIaMH H BOASIHOH 3aBeCOH CO CTOPOHBI
IIPOH3BOJCTBEHHOTO IOMELIEHHs, NPEeIyCMOTPETh IMOANOP BO3AYXOM
B JIeXKYPHOM NOMELIeHHH H 9BaKyallHOHHBbIH BHIXOJ H3 NOMeEIIEeHHsI.

15.3. 9BaKyauuOHHbIE KOPHIOPbI

CBs3b MeX/1y OTAEJbHBIMH NOMELIEHHSIMH B 3[laHHH OCYILECTBJISIET-
csl pa3auyHbIMB crnocoG6amu. PasinuaioT KOPHIOPHYIO W aHGHIAIHYIO
NJIaHHPOBKH, ‘a TaK¥Xe IJIaHHPOBKY, IPH KOTOPO# CBSI3b MEXKAY OTAENb-
HEIMH IIOMELIEHUSIMH OCYIIECTBJISIETCS Yepe3 3aJ, BOKPYr KOTOPOTrO
COCPE/IOTOYEHBl BCIIOMOTaTeNbHEIe IIOMElleHHsT (HampHMep, TeaTpHhl,
KuHoTeaTphl). HauGosee pacmpocTpaHeHa KOpPHAOpHAasi IIaHHPOBKA.
Andunannas nIaHHpPoBKa OGHLIYHO NPHMEHSIETCSI B My3esiX, YHHBepMa-
rax, OubauoTeKax; IPH 9TOH IJIAHHPOBKE CMEXHBIE IOMEUIEHHUS
C TOYKH 3DEeHHs] 9BAKyalHH CJelyeT paccCMaTpPHBaThb KaK KOPHIODHL

JLast Toro 4ToGHl 3BaKyHPYIOLUIHECs] CMOIJIH OBICTPO MOKHHYTb MOMe-
LieHHe, IJIOLAaAb KOPHUAOpA JOJIXKHA ObITh JOCTATOUYHOH /I HX pas-
Memenus. IllupuHa ¥ NPOTSKEHHOCTb KOPHAOPA HOJKHBI 00eclneunThb
JIOCTAaTOYHO OBICTPOE NPOXOXKAEHHE 3BAKYHPYIOUIHXCS B JIECTHHYHYIO
KJIeTKy uau Hapyxky. [losroMy IIHpHHA W NpPOTSKEHHOCTb KOPHIOpa
onpejensiorcss pacuetroM uau no tabauuam CHulla. Ilpu stom mupu-
Ha KOpHJOpa JoJKHA OBITb 6OJibllle MHHHMAJbHO JONYCTHMOTO 3Ha-
YeHHs!, perJaMeHTHPYEeMOro HOpMaMu NPOEKTHPOBAHHSI M HaXQMSLIEro-
Cs AJIs pa3iMYHBIX 34aHuid B mpejenax ot 1,2 mo 3,2 M. Kopuuops,
He BeJlyllHe B JIECTHHUHYIO KJIETKY HJIH HapyXKy, HE CUMTAIOTCS 3BaKy-
ALIHOHHBIMH H B PacueT He IPHHUMAIOTCS.

Uro6sl o6ecneyuTh GeCnpensTCTBEHHOE ABHXKEHHE JIOJAeH, KOPHIO-
pPbl NPOEKTHPYIOT 6e3 MEeCTHBIX CyXKEeHHH, KPYTHIX IIOBOPOTOB, TYNHKOB
H BHICTYNAIOLIUX Ha yPOBHE POCTa YesJoBeKa KOHCTPYKLHHE H 060py/0-
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BaHusi. B Kopuaope He paspemraercsi yCTPOHCTBO CTyneHel, OrpaHHyYH-
BaeTcsl YKJIOH moaa jgo 1:6 (B rearpax 1:12).

Jlns obecniedeHHst BUAMMOCTH IIPH 3BaKyallMH, a TaK¥ke BO3MOKHO-
CTH IIPOBETPUBAHHS NPH 3aJbIMJIEHHH KOPHIOPHI JOJIKHBI MMETb €CTe-
cTBeHHOe ocBelnieHne, Kopunopsl 6e3 ecTecTBEHHOrO OCBelLleHHS yCTpa-
HBAIOTCSl KaK HCKJIIOueHHe M obecneunBalOTCsl aBapUHHBIM 3BaKyallH-
OHHBIM OCBEIlEHHEM H yCTPOHCTBAMH AJIs yJaJeHHs AbMa. OBaKyH-
pylolHecss OOJKHBI BHAETb BHIXOAB HAapyXky HMJIH B JIECTHHUHBIE
kaerku. C 3T0il 1esbl0 ABEpH BBIXOAOB M3 KOpUAOpa 06OPYAYIOT CBe-
TOBBIMH yKasaTeasaMmu «Beixon». B 3maHusix ¢ MaccoBbIM NpeGbiBaHHEM
JIIOJlell CBETOBble yKa3aTeJlH pPeKOMEeHJyeTcs yCTaHaBJHMBaTb TaKkKe Ha
CTeHax KOPHIOpOB.

Bosbuioe 3Hayenne nss obGecmedyeHHs: 6e30MAaCHOCTH 3BAKyHPYIO-
LIUXCS M NOMKApPHBIX MMEIOT OrHeCTOHKOCTb M BO3rOpaeMocTb . CTeH
9BaKyalHOHHBIX KOpHA0poB. CTeHBl (Ieperopojku) KOPUIOPOB LeJe-
co06pa3HO BHIIOJHITH TOJBKO H3 HECropaeMbIX MaTepHaJOB C Ipeje-
JIOM OrHecTOHKOCTH He MeHee 0,75 4. YuuTHIBas, 4TO NPH BO3HHKHOBE-
HHH [IOXKapa'B caMOM KODHIOpe 3BaKyallus JIOJeHd M3 3TaxKa CTaHeT
HEBO3MOXKHa, HODMBHI IPOEKTHDOBAHHS 3alpEIlalOoT NPHMEHATb O6JIH-
LOBKY KOHCTPYKIHH B KOPHJIOpax CropaeMbiMH MaTepHasaMH.

Oco6yi0 OCTOPOXKHOCTb CJIEYyeT NPOSBJIATh K YCTPOHCTBY B CTeHAX
KOPHJIODOB CBETONPO3paYHBIX OKOH H (hpaMyr nnas ecTecTBEHHOTO
OCBellleHHs] KOPHJOPOB BTOPBIM CBETOM, M TeM 6oJjiee K H3TrOTOBJIEHHIO
CTeH KOPHAOPOB H3 CTEKJI06JOKOB HJH cTekjonpodunura. Mcenenona-
uus B. I1. BymeBa nmokasanu, uto 06bIYHOE OKOHHOE CTEKJIO TOJIIHHOM
OKOJIO 2 MM B YCJOBHSX IOXKapa MOXKeT pa3pyLIHTbCsS YiKe uepe3
2,5 MHuH, [BOHHOE OCTeK/JieHHe H3 3TOr0 CTeKJa paspyllaercss uepes
4 MuH, CTeKJONPOGHUIHT — depe3 6—12 MUH, 3aKajeHHOe CTEKI0 —
yepe3 24 muH. KpoMe TOro, BHISICHHJIOCH, YTO Ha OTHECTOHKOCTb H3/e-
JIHH M3 CTeKJa CYLIeCTBEHHOEe BJIHSIHHE OKa3bIBAeT CHOCO0 KpemJeHHs
usnenuit k pame. OTCyTCTBHe WJIH HENOCTATOYHAsl. BeJHYHHA 3a30pa
IO KpasM NPUBOAUT K BOBHHKHOBEHHIO GOJBIIMX MECTHBIX HaNPSzKeHHIH
M K IpexXJeBpeMeHHOMY paspyuleHuio. I[lo3TOMy NpHMeHATb TakKue
CBETONPO3payHble MaTepHaJbl B CTeHaX KOPHAOpa Helenecoob6pasHo.
IIpumenenyne NpoGHUIBHOrO CTeKJa IJIsl MeperopoioK, OrpaxKIalolinx
IYyTH 3BaKyallWH, 3alpelieH0 «YKa3aHHAMH IO NMPHMEHEHHIO NpOodu/Ib-
HOTO CTeKJa B CTPOHTENbCTBES. :

ApMHDPOBaHHOE CTEKJIO H NYCTOTENbie CTEKNOOJOKH CIHOCOGHBI [IN-
TeJIbHOe BpeMsl BBIJEPKHBaTh BO3JeHCTBHE I0XkKapa, He pa3pyllasch.
Tak, BpeMsi pa3pylleHHsi apMHPOBaHHOrO cTeknaa cocrasisier ot 0,75
J0 1,2 4 B 3aBHCHMOCTH OT KOHCTPYKIIHH IepeIJiera U y3JIOB Kperie-
HHSI, BEDTHKAJbHO pACIOJOXKEeHHbIX CTeKJO6JOKOB 2,4 4, a TOPU3OH-
TaJbHO PAClOJIOXKEHHBIX CTeK106/0k0B — 1,8 u. OaHako Mo mporpeBy
(mosiBeHHI0 Ha HeoGorpeBaeMoil MOBEPXHOCTH OMACHOH TeMIepaTyphl)
fpejes OrHeCTOHKOCTH apMHPOBAHHOTO CTeKJa GJIM30K K HYJIO H 1axkKe
AJis1 crekao60koB He npesbimaer 0,3 u. JIpyras 0co6eHHOCTb apMHPO-
BAaHHOIO CTEKJa H CTeKJ0O6JIOKOB 3aKJII0Yaercss B TOM, UTO Uepe3 HHX
MPOXOAAT JIy4HCTHIe NMOTOKH. Tak, Mo JaHHBIM aHIVIHHCKOH HCClienoBa-
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TenpHHIB Mapraper Jloy, B ciaydae, eCliH KOPHAOD OrpazkJeH apMHu-
POBaHHBIM CTEKJOM Ha JJIHHY 4 M IIPH BHICOTEe OrpaxkJeHHs 3 M, Aaxe
IpH CKOPOCTH . ABMKeHHs 60 M/MHH JIIOAH He MOTYT HaXOAHThCH
OT 3TOrO OrpaKJAeHHs Ha paccTOsHWH OJauxe 3,5 M IIpU IHOKapax
B 3/laHHSIX MarasuHOB, CKJafOB U Ha pAacCTOSTHUH OJuxke 2 M IpH
noxapax B 3JaHHAX YUpeXKIEeHHH, IIKOJ, 3JaHUH C MAacCOBBHIM Npebbl-
BaHHEM JIOJed U XKUJAbIX 37aHusX. B oneitax B. Il. Bymesa na pac-
crosinuu 1,2—1,3 M or orpax/eHus: apMHPOBAaHHBIM CTEKJOM 3aropa-
JIUChb JpeBecHHA W TKaHb. [IpomyckaHue Jy4yHCTOro Temjaa CTeKa00J10-
KaMH MeHblIlle, YeM apMHPOBAHHBIM CTEKJOM, HO H B cjydae NpHMeHe-
HHSI CTEKJIO0OJIOKOB TeMIepaTypa Ha [epeBsSHHbIX KOHCTPYKLHSX, pas-
MelIeHHbIX Ha PacCTOSIHHH | M OT mpoeMa, 3amnoJHEHHOTO CTeKJ006J10-
KaMH H HMelOllero mjomains Bcero 2 M2, cocraBasia: yepe3 30 MHH
noxapa 70°C, uepe3 40 mun — 100°C, a uepe3 1 u — 140°C, uro, Ge3-
yCJIOBHO, QyAer co3xaBaTh TPYAHOCTH B paboTe MOKapHBIX MO clace-
HHIO JIIOZleH M TYIIeHHIo moxapa. Mcxoass U3 3Tux coobpaxKeHui, AJsi
OCBELIeHHsI KOPUIOPOB BTOPHIM CBETOM I€/1eCO00pa3HO HCNOJIb30BATh
TOJIBKO CTEKJI00J0KH, pa3MellleHHbIe BBIIIe POCTa YeJ0BeKa.

15.4. JlecTHUUBI

ITpn npoekTupoBaHHH 3JaHHsT HEOOXOAHMMO HCXOJAHTb H3 TOroO, YTO
IpH pacyeTe NMyTel 3BaKyalWH JHPTH H 5CKAJAaTOPhl HE YUHTHIBAIOTCH,
TaK Kak OHH HMEIOT HeHa/eXHBIl B YCJIOBHAX NOXKapa MeXaHHYeCKHH
npusoa. Kpome Toro, HGTH HMEIOT OrpaHHYEHHYHO BMECTHMOCTD,
a 3CKaJaTopbl — OrPaHHYEHHYIO IIHPHHY H GOJBIIOH Yroa HaKJOHA,
IIPH KOTOPOM B CJydae OCTAHOBKH 3CKaJiaTOpa BO3MOXKHBI HecyacTHBIE
cayyay, gaBka u maHuka. C 3TOH TOUKHM 3peHHs HANEXKHBIMH IyTAMH
9BAKYallUH SIBJSIIOTCS 3BAKyallMOHHBIE JIECTHHIIBI.

C TOukH 3peHHs 6€30MaCHOCTH HeoOXO0AMMO, UTOOBI BBHILIEALINH
Ha JIECTHHIy 4esJIOBeK MOr 6€30MacHO CHYCTHTbCSI C JIIOOOro 3TaxKa Ha
NepBhIH, He IMOJBeprasicb BO3JEHCTBHIO ONACHBIX (HaKTOPOB MoOxKapa.
J1s1 3TOr0 sBaKyauHOHHBIE JIECTHHIB MOJXKHBI ObITH MOJHOCTBIO 3a-
KPBHITBIMU. CTeHBl JIECTHHUHBIX KJETOK H3rOTaBJAUBAIOTCS M3 Hecropae-
MBIX MaTepHuasoB U B 3faHusax [—III crenenell orHecTORKOCTH AOJKHBI
o6nanatbh HmpefesoM OrHecTodkocTdH 2—2,5 u. Hecyuipne 3/eMeHTH
JIECTHHIL UMEIOT IpejieJ] OTHECTOHKOCTH He MeHee | 4 M TakkKe H3roTas-
JUBAIOTCSl U3 HECTOPAEMBIX MATEPHAJIOB.

Jlnsi HCK/IOUeHHST BO3MOXKHOCTH BO3HMKHOBEHHSI MMOXKapa BHYTPH
JIECTHHYHOH KJIETKH 3alpellaeTcsi OT/e/Ka CTeH JIECTHHYHOH KJIeTKH
roprouuMHu MatepHanamu. OueBHHO, YTO HE CJIeyeT TaKxkKe NPUMEHSTh
B JIECTHHYHOH KJIeTKe ropiouyne KOBDPHI, JOPOKKH, IJIACTMacCOBBIE MpPO-
CTYNIH U HAKJaJK{H HAa CTYINEHSX, OrpaxIeHHus U3 OpPrCTeK/Ja W Apyrue
J€KOpaTHBHbIE TOPIOUHE MaTepHaJHl.

JlecTHHIIBI JOJI2KHBI 06eCcneuuBaTh HOPMAJBHBI DPUTM JABHIKEHHS.
Mapuy BHINONHAIT C OJHHAKOBBIMH JJIHHAMH H YKJIOHAMH. ¥ KJIOHBI
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OCHOBHBIX 3BaKyallHOHHbIX JieCTHHI[ cocTtaBisior 1:2, 1:1,75 a Bcno-
moraTeabHbix — 1:1,5. Pasmepbl CTyneHH JeCTHHIB — IPOCTYIH
H TMOACTYNEHKa — HAa3HAYaloT B COOTBETCTBHH C BeJMUYHHOH YKIOHA,
HO TaKHM 06pa3oM, yToObl HX CyMMa paBHssach 450 MM — ecTecTBeH-
HOH JJIMHe IIara B3pPOCJOro YeJOBeKa IPH JBHKEHHH II0 HaKJIOHHOH
miockoctd. Hampumep, npu yk/aoHe Mapma | :2 IIHpHHA MNPOCTYIH
- cocraBasger 300 MM, a BeicoTa noAcTyneHKa — 150 MM. VYMeHbIATb
 LIMPHHY npocTynu MeHee 270 MM He J[ONyCKaeTcsi, TakK KaK B 3TOM
cJydyae HEBO3MOXKHO MOJHOCTHIO MOCTABUTb CTONY HA CTYNEHb M I10JIO-
JKeHHe YeJloBeKa Ha TAKOH JIECTHHIle CTAHOBHTCS HEYCTOHYMBBHIM, BO3-
MOZKHBI T1aJleHHs.

~ Tlostomy Ha myTsx 3BaKyalHH He JONYCKAIOTCH BUHTOBbIE JIECTHH-
IIBl, @ TaK)Ke JIECTHHIIBI ¢ 3a0€eKHbIMHU CTYNEHAMH M Pa3pe3HbIMH IJI0-
majakaMu (puc. 15.5), y KOTOpHIX IIHpHHA CTYNEeHH HEOAHHAKOBA
N0 AJIHHE U He ofecrneynBaeT YCTOHYMBOCTH IPH JBHIKEHHH.

LY

I
i) b

Puc. 15.5. JlectHuupsl, 3anpeuiaeMele Ha
NyTAX 3BaKyallHH:

a — BHHTOBBIe; 6 — C FaGeXXHBIMH CTYIHEHs-
MH; B — C Pa3pesHbIMH IJIOLLaKaMHu

UpesBblyaifHO BajKHO .TaKKe OOeCmeuuTb OecHpensiTCTBEHHOCTh
JBHXKEHHSI 9BaKYHPYIOLIUXCS IO JecTHHIe, [IpenmsaTcTBHSIMH MOryT
66ITh  060pyIOBaHHe, BBHICTYyNaloOllee U3 MJIOCKOCTH CTEH Ha BHICOTE
10 2,2 M OT NOBEPXHOCTH MPOCTYNEH M MIONIAZ0K JECTHHIbI, HeI0CTa-
TOYHasi BBICOTA IIPOXOJIOB, MECTHBIE CyXKeHHS Ha JIECTHHYHBIX IJIOLLA]l-
Kax M IPH BBIXOJe U3 JIeCTHUYHO# KiaeTKu-1llupuHa JeCTHHUHBIX MIO-
IaJ0K M HAapYXKHBIX [ABepel JIeCTHHUHOH KJIeTKH J0JIKHA OBITh He Me-
Hee IWIUPHHBI Mapuia. [Ipy NpPOEKTHPOBAHHH JIECTHHIBI 0053aTeNbHO
YUHTHIBAIOT ee pa3MelleHHe M0 OTHOIIEHHI0O K BXOAY B 3xanue. Ecuu
BXOJ OCYIIECTBJISIETCS Yepe3 JIECTHHYHYIO KJIETKY H pa3MelleH MO
NepBOH IPOMEXYTOUHOH IJIOUIaJAKOH, He06X0auMo, 4yToObl ee OTMeTKa
pasMmelianacb Ha ypoBHe, 06eCHeuHBaoleM CBOOOMHBIA MPOXOT MOJ
Hell H pasMellleHHe BXOIHOH IBepH M ABepH Tambypa. IDTO ycJI0BHe
obecreynBaeTcss MPH YCTPOHUCTBE CIEIHATbHOTO IIOKOJBHOTO Mapiia

»
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B 5—6 cryneHe#, BeAyllero oT BxoJa K NepBOH 3TaXXHOH ILJIOIIA/JKe,
W BBICOTE IIPOXOJA HaJ IJIOIajfKoi He MeHee 2 M (puc. 15.6).

Ecnu mupuHa cpenHero Maplua pasBeTBJSIOLIEHCS IBYyXMaplleBOH
JieCTHUIIE GoJiee 2,2 M, TO JJIsi YCTOMYMBOCTH ABHIKEHHS €ro 1enecoob-
pasHo pas3iesuTb MPOMEXYTOYHBIMH NepHJaMH Ha JBe YacTH, UYTOOHI
YyeJOBeK, HAYIIMH [0 cepefdHHe Maplla, CMOT AOTAHYTbCA A0 MOPYYHS
(puc. 15.7). Bricora nepun 0,85 M. B HOIKOJBHBIX AETCKHX ydperKje-
HHUSIX, KDOME 3THX NEepHJ, AOJKHBI ObITh Iepujaa AJs AeTel BHICOTOH
0,5 M.

Bogblloe 3HaueHue s 9BaKyallHd MMeeT OCBeIlleHHe JIeCTHHUHOH
kaerku. HopMsl mpoekTHpoBaHHsI TPeOYIOT, YTOOBI JIECTHHYHBIE KJeT-
KM, KaK [IPaBHJIO, HMEJH eCTeCTBEHHOEe OCBellleHHe Yepe3 OKHa B Ha-
PYXHBIX CTeHaX. DTO HeOOXOHMO He TOJbKO MJs obeclnedyeHHs 3Ba-
KyaluH, HO W JJIs1 IPOBETPUBAHHS JIECTHHUYHO! KJETKH IPH ee 3a/bIM-
JIEHHH.,

ITosToMy yCTpPOHCTBO «TeMHBIX» JIECTHHUHBHIX - KJIeTOK 0e3 ecre-
CTBEHHOTO OCBEIEHHSI HeXKeJaTeJbHO H JONYCKAeTCsi B HCKJIIOUHTENb-
HBIX CJaydYasix NIpH oOecrnedeHHH HaAeXKHOH MPOTHBOJBIMHOM 3alIUTHl
(cm. pasgen IV).

Bepxuee ocBelienne MeHee 3((eKTHBHO, UYeM OCBellleHHe 4Yepe3
OKHa B OOKOBBIX CTeHaX. JIbIM, IpPOHHKHYB B JIECTHHUHYIO KJIETKY
H CKalJIMBasCh B e€e BePXHEH 4YaCTH, MOMKET HacCTOJbKO OcaabHTh
H 06e3 TOro He3HAYHTEJbHBIH CBETOBOH IOTOK, UYTO 3BaKyauus Oyner
3aTpy/JHeHa. YUYHTbIBas 3TO OOCTOSITENbCTBO, HOPMBI IPOEKTHPOBAHHUS
paspeumraloT ycTpauBaTh BepxHee ocBelleHHe He GoJsiee yeM B 509
JIeCTHHYHBIX KiaeTok. [Ipu atom nnsi obecrneueHust He0OGXOAHUMOM OCBe-
LIIEHHOCTH NPOCBET MEeXJAy MapllaMH H0JXKeH ObThb He MeHee 1,5 M.

IIpu uncse 3BaKyHPYIOUIUXCS MO JecTHHIe 6osee 50 yes. u He3aBH-
CHMO OT YHCJIa 3BAKYHPYIOUIHXCA B IIKOJaX, siCAAX-cajgax, AOMaxX HH-
BAJIUJOB U NpPEeANPHUATHAX GLITOBOrO OGC/IYKHBAHHS HACeJNEHHsS JecT-
HUIBl 00ecrneynBaloTCsl 3BaKyallHOHHBIM aBapHHHBIM OCBeIeHHEM.

Ocob6oe BHHMaHHe cjaexyer obpallath Ha TO, YTOOBI KaxKjaas JIecT-
HHYHAsl KJIeTKa MMeJa BHIXOJ HapyXy WJIH B BeCTHOIJb, NpHUEM, KaK
NpaBuJIO, 3BaKyalluss yepe3 BecTHOIO/b AONYyCKaercss He 0ojiee ueM W3
OZIHOH JIeCTHHYHOH KJIeTKH, He HMelolllell HelmoCpeJCTBEHHOTO BBHIX0Ja
Hapyxy.

Jlns  HMCKIIOYEHHSI BO3MOIKHOCTH TNPOHHKHOBEHHSI B JIECTHHUHBIE
KJeTKH TIPOJYKTOB IOpeHHs] M PacHpOCTpaHEHHS HX 4Yepes3 JIeCTHHUHbIE
KJIeTKH N0 3[aHHI0 MNPeAyCMaTPUBAIOTCSI MEpPOIPHUSTHS MO MPOTHBO-
JBIMHOH 3alluTe JeCTHHYHBIX KJIeTOK, MOJAPOOHO H3JIOXKEHHBIe B pasje-
age IV. Tam ke H3M0OKeHB TPeGOBAHUS K OTKPHITBIM JECTHHIAM, IpeJ-
CTaBJSIIOIHUM 0COOYIO ONAaCHOCTb C TOYKH 3DEHHsI paclpoCTpaHEeHHs
JbiMa B CJyyae Iroxapa.

Hapy:KHble MoXapHble JECTHHIbl B 3aHUSIX, XOTS U He YUHTHIBAIOT-
cs NPH pacueTax 3BaKyallHH, SIBJSIOTCS BTOPHIM BBIXOJOM H JOJIKHBI
ofecneyHBaTh OTHOCHTEJNbHO yA0OHBIE YCJIOBHS 9BaKyauud. B OTKpHI-
THIX COODYKEHHSIX MPOMBIILJIEHHBIX NPeANPUATHH (Hapy:KHBIEe 3TaxKep-
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Puc. 15.6. Jlectuuunas KJjeTka:

1 — 3TaxHas JeCTHHYHAA NJIOLLAAKA; 2 — MeKAy3TaxkKHas JeCTHHYHAS NAOWIAfKa; 3 —
JIECTHHYHBIH Mapumi; 4 — LOKOJAbHBIH Mapui; 5 — nepusa; 6 BXOAHAA NJOUIAJKa
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KH, IVIOMAZAKA H Jp.) HapyKHbIE JIECTHHIBI HEPEAKO SIBJISIIOTCSI OCHOB-
HBIMH TYTSIMH 3BaKyalUH, U K HUM NPeAbsBJASIOTCA COOTBETCTBYIOIIHE
TpeboBaHHus.

.,
H

Hlged 1

Puc. 15.7. Paspenenne mapuia Jiecr-
HHILBI C TIOMOIIBIO IPOMEKYTOUHBIX
nopyuHeit

OcHOBHBIM TpeOoBaHHeM  siBJsieTcsi obecrneueHHe HOPMaJbHOTO
pHTMa JIBHKEHHS U OeCHpensiTCTBEHHOCTH JBHIKEHHS JIIOAEH IO JiecT-
Huue. {51 3TOro BHIXOJ Ha HapyKHYIO JIECTHHIY OCYILIECTBJISETCS
yepe3 JBepH, BelyllHe Ha OAJTKOHbI HJIH IJIOLIIA/KH, YCTaHABJIHBaeMble
Ha YpPOBHE 9BaKyallHOHHBIX BHIXOLOB. /IBepH He JOJIKHBI HMETh 3aMKOB
WJIH JPYTHX TPYAHOOTKpbiBaeMbix 3amopoB. Coo6lieHHe JIECTHHIL C IO-
MEUIEHHSIMH MOXKEeT OCYIIeCTBJISATbCH H uepe3 IVIOCKHE NOKPBITHS HJIH
HapyKHBble Trajieped, BBIIOJHEHHble H3 HECropaeMbBIX MaTepHaJoB.
Yknon mapuieii He Gosee 1 : 1, mupuna He MeHee 0,7 M. Hapyxuble
JIECTHHIIBI JIOJI2KHBI 006s13aTeJNbHO JOXOIUTh /0 YPOBHSI 3eMJIH H HMeTb
orpaxjenue Beicoroit 0,8 M (puc. 15.8).

Oco6bie TpeGOBaHUSI NPEeIbSBISIOTCS K HAapyKHHIM 3BaKyallHOH-
HbIM JIECTHHIIAM TIPOMBIIJIEHHHX NPEANPHSATHH ¢ NPOH3BOACTBAMH
kareropuit A, b u B. OnbiT nokasaJ, 4To IpH MoxKape JECTHHIIB, pas-
MelLleHHble [POTHB OCTEKJEHHBIX NPOeMOB HJIH NPUMBIKAKOLIHe K Ha-
PYKHBIM 3TaxKepkKaM M IJOLLaJKaM, MOABEPraiTcs BO3AeHCTBHIO JIyUH-
CTHIX TIOTOKOB C HHTEHCHBHOCTbHIO, IIPEBHIIIAIONIEH NpPeJeJbHO AOMYCTH-
MyIO [Jis dejioBeKa. DBaKyalus JIOfeidl WIH NPOABHIKEHHe MOXKAapPHBIX
B 3THX YCJIOBHSIX HEBO3MOKHHI. [103TOMY HapyKHble JIECTHHLBI CJelyeT
pa3MeriaTh HANpPOTHB IJIyXHX YYaCTKOB CT€H M3 HECTrOpPaeMBIX MaTe-
pHasoB, 06J1aalOIHX AOCTATOUHHIM IIpefesioM orHecToikoctd. Kak
HCKJ/IIOUeHHe, HODMBI NIPOEKTHPOBAHHS AONYCKAIOT pa3MemiaTb HapyxX-
Hble JIECTHHIIB IIPOTHB OCTEKJEHHBIX IIPOEMOB M Ha 3TaxKepKax H ILIO-
maakax. Ho B 3ToM ciydae JIECTHHUBI 3aIIHIIAIOT OT AEHCTBHS JIYUH-
CTHIX TIOTOKOB KPaHAMH H3 HErOplOYHX MaTepHaJsoB, YCTaHaBJIHBae-
MBIX CO CTOPOHBI BO3MOXKHOTO H3JIyUeHHS NpH IoxKape. DKPaHbl T0JIK-
}(m GHTE 6osbllle  pa3MepoB JIECTHHIEI Ha | M B KaXIyl0 CTOPOHY

pHc. 15.9).
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Puc. 15.8. Hapyknas sBaKyanHOHHasl JIECTHHLA B XKHJIOM JOMe

15.5 Boixopb

B cucreme KOMMYyHHKAaUMOHHBIX IyTed 37aHHs HauboJee BepPOSATHEI
CKOILJIEHHS JIIOZeH M 3aJlepXKKH JBHUKeHHS B JBepHOM npoeme. IToato-
My K 3BaKyallMOHHBIM BHIXOJaM INpeAbsBJsercs Leabi psapn TpeboBa-
HHH, HalpaBJeHHBIX Ha obecnedyeHHe GeclnpensaTCTBEHHOCTH ABHXKEHHS
JIOJIed yepe3 IpoeM.

Kak ormeuasocs BhbIllIe, IIHPHHA ABEPHOrO mpoeMa MO0JI2KHa HaXxo-
JHUTHCA B Ipefesax MEXAy MHHHUMAaJbHO H MaKCHMaJbHO AONYCTHMBIMH
3HaY€HUsAMH, BBIXOIBI [OOJI2KHBI pasMelaTbCsi paBHOMEPHO H pacmo-
JaraTtbCs Tak, qTO6 B pu ABHXKEHHH K HHM JIIOAH YAAJAJHCH OT BO3-
MOZKHOI'o HCTOYHHKA OIIaCHOCTH.

Ha nyTsix sBakyanuu He JONYCKAIOTCSI pas3JBHKHBIE H IOABEMHO-
onyckHble aepu (puc. 15.10). IIpurogHeIMu AJsi 3BaKyalHHu CUHTAIOT-
cs TOJIbKO pacnallHble W Kayalomuecs ABepH. Bpamalomuecs aBepu
H TYPHHKETHl B pacueT 3BaKyallUd He NPHHHUMAIOT H AYyOJHPYIOT O6BIU-
HBIMH pacCHallHBIMH HJHA KadYalOUWHUMHUCS JABEPbMH. HpPI KOJIH4YeCcTBe
3BaKyHpylomuxcs: 6osee 15 yes. # B HEKOTOPHIX APYIHX CJAydasiX, Oro-
BODEHHBIX HOpMaMH IPOEKTHPOBAHUH, ABEPH HOJKHBI OTKPBIBATHCS MO
XOJly 3BaKyaluu. B [BepHBIX IpoeMax IOMeLIeHHH, 32 HCKIIIOUEHHEM
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Puc. 15.9. Cxema ycrpoficTa Jecr-
HHIL Ha OTKPBITOH 3TaxKepke
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Puc. 15.10. Osepu:
a — pacnamHas; 6 — Kauaioulascsi; B —
PasJBHXKHASA, T — NONBEMHO-ONMYCKHAf; A —
Bpauiaouascs; e — TYPHHKeT

MOE€YHHIX H AYIIEBHIX, He JOMyCKaeTcsi YCTPOHCTBO noporos. JlBepu
He JOJKHB HMeTh BBICTYNAIONIMX YacTeil U JeTajed, MeIlalomHuX ABH-
JKEHHIO. .

[TpuunHO# 3a/epKeK ABHIKEHHS MOXKET SIBHTbCS HeNPaBHJIbHAsS Ha-
BeCKa JBepel, Korja IOJOTHHIIE OTKPHITOH ABEpH BHICTyNaer 3a raba-
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pHTH cTeHH. CyXKeHHe BCero Ha HECKOJBKO CAaHTHMETPOB MOXeT MpH-
BECTH K TOMY, 4YTO 3BaKyHpyloluinecs 6yAyT HaTaJKHBaTbCA Ha BHICTY-
nu, o6pa3yst cBoeoOpasHyi0 apKy y ABEPHOro IpoeMma, KOTOPYyiO TPYA-
HO mpojaBuThb (pHc. 15.11). JIBepb B OTKPHITOM COCTOSIHHM He JOJIKHA
BLICTYNIaTb 33 rabapuThl CTEHBHI.

| Y]

)

(]
Puc. 15.11. HaBecka asepeii:

a — HenpaBuJbHasi; 6 — NPaBUJIb-
Hasa

Oco6oe BHHMaHHe cieiayer ofpauiaTh Ha MOPaBHJIBHOCTb YCTPO#i-
CTBa TaMOYpOB, He JOMYCKAsi CyKeHHs NYTH 3BAKyallMH, PE3KHX MOBO-
POTOB H APYrHX npensarcTBuil Aas asuxennus. lllupuna TamGypos u Tam-
6yp-111I030B NpPHHHMaeTcss GoJblle IIHPHHB npoeMoB Ha 0,5 M
(no 0,25 M ¢ KaxJI0# CTOPOHHI IpoeMma), a raybuHa — GoJblie LIHPH-
HBI IBepHOTrO noJiotHa Ha 0,2 M, HO He meHee 1,2 M (puc. 15.12).
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Puc. 15.12. TlpotuBOmoxapHbIi
TamOyp-11J1103
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O6e nBepu tambypa uaun TaMOyp-LI/i03a JOJKHBI ObITh OJHHAKO-
BOH LIMPHHBI H 110 BO3MOXKHOCTH pacnoJjiaraTbCsi Ha OJAHOH JHHHH. Pes-
KHe TIOBOPOTHl H CYKEHHs He)KeJaTeJbHbl TaK:Ke H BO BXOAHBIX TaMOy-
pax o6uIeCTBeHHBIX 3XaHHi. BXonHble TaMOyphl MpeJHA3HAYAIOTCS /IS
3allUTHl BecTHO0JIEH OT NMPOHHKAHHS XOJOJHOrO BO3JyXa MPH OTKPHI-
BaHUH HapyKHBIX JABepell. ¥YCTpoicTBO TaMOYpOB 3aBHCHT OT KJHMa-
THYECKHX yCJOBHH. B pafioHax ¢ AJUTEJbHBIM XOJIOAHBIM IEePHOIOM
H CHJIbHBIMH BeTpaMH yCTPaHBAalOTCs JBOHHBIE TaMOyphl, B yCJOBHAX
cpenneit nosocst CCCP npuMeHsIOTCSI 06bIYHBIe OJHHADHble TaMOYpHI,
a B IOXKHBIX pafiOHax C KapKHM KJIHMAaTOM BXOJBl yCTpauBaloTCsi 0e3
TaMb6ypoB. 3aliuTHBIE CBOHCTBA TaMOYypOB 3aBHCAT OT MX INIAaHHPOBKH
H OTONmHTeNbHOro o6GopynaoBaHusi. TamOyphl mpeacTaBsOT cO60H He-
CKOJIBKO MOCJIe0BATENbHO PACIOJNOKEHHBIX HeOOJbUINX IOMeNleHHH
(m030B), coenuHeHHBIX ABepaMu (puc. 15.13). Pasmepn Kkaxaoro

Paduamop j

0

Puc. 15.13. TlnanupoBOYHbIe CXeMbl BXOJHBIX TaMGypoOB:
a — ¢ noBoporamu; 6 — Ge3 NMOBOPOTOB

1032 JOJIKHBI [1aBaTh BO3MOXKHOCTb BOHTH B HEro, 3aKphiTh 3a CO-
60fi JBepH M 3aTeM OTKDPHITb CJEAYIOIYyI0 J[ABepb. Kcxoas M3 3THX
ycaoBu#, ray6uHa mio3a Ttambypa mnpuHuMaercs Ha 30 cM Gosbine
IIMPHHBL [BepH, HO He MeHee 1,2 M, a mupuHa — Ha 60 cM GoJblie
IIHPUHBL ABepHOro npoema. [Ipu MHTEHCHBHOM [BHXKEHHH JIIOJEH Bce
aBepu TaMbypa OKasblBalOTCS OTKPBITBIMH, MO3TOMY /ISl TPEAyIIpek-
NeHHs TPOHHKAHHS XOJIOAHOTO BO3JyXa B BECTHOIOJb HEPEAKO Mpeayc-
MaTpHBAIOT HECKOJBKO IIOBOPOTOB M TeIJIOBble 3aBechl, o6pasyeMbie
HanpaBJIeHHBIMH CTPYSIMH TOJOrperoro Bosayxa. Ilemecoo6pasno
ycTpauBaTh MHHHMAaJbHOE YHCJIO MOBOPOTOB (cM. puc. 15.136) u momi-
Hble TeIUIOBble 3aBeChl, KOTOpPhIe, XOTs YBEJNHUYHBAIOT 3KCILTyaTallHOH-
HBlE€ 3aTpaThl (pacxoiBl Temsa, 3JEKTPOIHEPTHH), HO CO3MAI0T 3HAUHU-
TeJbHBIE YA00CTBAa M IO3BOJSIOT BBIOPATb NPUEMJIEMYIO ILJIS{ IBaKya-
IIHH TIJJAHUPOBKY BXOJHOTO TamGypa.
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IIpy mMpoeKTHPOBAHHM 3JaHHH C MAcCOBHIM IpeObiBaHHEM JIOJeH
HeoO6xoAuMOo obecrneyuTb, YyToObl BCe BXOJABI B 3/aHHe Y/JIOBJIETBOPSAIU
Tpe6GOoBaHHAM, TPEIbABISIEMbIM K 3BaKyalHOHHLIM BhixoaaM. [Ipu spa-
Kyal{H JIIOAH CTPEMSITCsI BBHIHTH HMEHHO 4epe3 Ty JBepb, uepe3 KOTO-
PYIO OHHM BOLIJIH, TaK KaK 3Ta ABEpb /JIs HUX H3BECTHA, a JpyrHe myTH
9BaKyalldM HMH He HCIOBITAHBl H II03TOMY, C HX TOYKH 3peHHsd, Npe-
craB/siioT puck. Mcxons 3 3TOro coobpaKeHHs, JOXKHbBIE H 3amacHbie
BBIXOJIBl YCTPAHBATh He CJIe/lyerT.

B 3akiiouenne He0O6XOAHMO OCTAHOBHTBLCSI Ha OJIHOH M3 BaxKHEHIIHX
npobaeM. B mpakTuke BCTpedaloTcsl caydyau, KOrja B 3[JaHHH HMeeTCs
MHOTO BBIXOJIOB, HO a6CO/I0OTHOe GOJBIIHHCTBO HX 3alepTO, 3arPOMOK-
J€HO W He ucrmosb3yercsi. B cayuae noxapa B TakoMm 3/aHuu Geszomnac-
HocTh Jiofiei He rapaHtupyercs. Cornacio CHull 11-2-80 u npasuiam
MOXKapHOH 06e30MacHOCTH [JBEPH 3BAKyAaUHOHHBIX BBHIXOJOB JOJIKHBI
O6bITh 6€3 3aMKOB, a TaKxkKe JPYruX 3alopoB CHapyxKH. ITo TpeGOBaHHE
HHOT/la BCTyHaer B IIPOTHBOpeuHe ¢ TpeGOBAaHHAMM OXPaHbl 3JaHHUf.
OpnHako B psiie ciyuaeB TaKoe IPOTHBOPeYHEe MOXKHO pa3peluTb.
B psane crpan (HanpuMep, AHI/IHH) ABEpPH 3BaKyallHOHHBIX BBIXOJOB
CHA6KaIOTCS 3JIeKTPOMATHUTHBIME 3aMKaMH. B HOpMaJbHBIX YCJIOBHAX
3TH 3aMKH yJ€epKHBAIOT ABEPH BHIXOJIOB M3 3/aHHS B 3aKPBITOM COCTO-
SHHH, a JIBEPH Ha NyTSX 3BaKyalUHUH BHYTPHU 3/aHHSI B OTKPBITOM CO-
CTOSIHHH. DTO obecrneunBaeT yAOOHYIO 3KCIJyaTalMi0 3AaHUs, YA06-
HOe JIBHXKEeHHe ITI0 3[aHHuI0o Jiojeli. B cayyae moxkapa aBTOMaTHUECKH
OT MOXKapHBIX H3BellaTeJed HJIH AUCTAHIHOHHO (/AEXYPHBIM IepCcoHa-
JIOM) BCe 3aMKH OTKDBHIBAIOTCS, a JIBepH, HMeIOllHe COOTBETCTBYIOILIHE
JOBOJYHKH, INPHHHMAIOT aBapuiiHOe II0JIOXKeHHe, IPeNnsTCTBYIOllee
pacnpoCTpaHEeHHIO AbIMa MO 3IAaHHUIO.

15.6. Pasrpy3ouHble njoumagku u Ge3onacHbie 30HbI

CBoeBpeMeHHas1 3BaKyallus JIIOAeHd U3 3[aHHSI C MAaCCOBBHIM Npe6HI-
BaHHEM JI0Jel ofecreyuBaeTcsi TOJBKO B TOM CJyyae, ecad OyayT
CO3J1aHbl YCJOBMS I PACCEHBAHUS BBIXOAALIUX M3 3MaHUS JIIOJed
B TOPOJCKOM IIOTOKE HJIH Ha 3aBOJACKOH Tepputopuu. ITomexoi Moryr
6BITh TOPOJCKHE TPAHCIOPTHBIE IIOTOKH, 3aTPOMOKIEHHOCTD IJIOILA IKH
nepej BHIXOJZAMH OOIIECTBEHHBIM H JHMYHBIM aBTOTPAHCIOPTOM, pas-
JHYHBIMH KHOCKAMH H 060pYyJI0BaHHEM HJH MaJjble pa3Mepbl 3THX ILIO-
majaok u T. m. ITosroMy nmpu NPOEKTHPOBAHHH 3JaHHH C MacCOBHIM
npebpiBaHHeM JIOJeHl y BXONOB H BBIXOJOB H3 3JaHHH MpeLyCcMaTpH-
BAIOTCA pas3rpys3ouyHble miaomanku u3d pacuera 0,2—0,3 M2 Ha omHOro
yesjoBeKa. Pa3rpy3ouHble MJIOLIAAKH MOJKHBI OBITb CBOOOAHBI OT Ka-
KOro-1160 060pya0BaHHs, aBTOTPAHCIOPTA M T. II.

B mocnenHee BpeMsi CenHaJuCTBl MHOTHX CTPaH BBICKA3HIBAIOT
MHEHHe O 11e1ec000Pa3HOCTH YCTPOHCTBA (G€30MacHBIX 30H.

OnwIT MOKasbiBaeT, UTO HEPEAKO JIIOAH HE MOTYT BOCIOJb30BAThCS
NyTAMH 3BaKyallHH H3-3a TOTO, YTO OHH 3alOJIHSIOTCS HPOAYKTAMH
ropeHusi, H BO3HHKaeT npobJjeMa cHacaHus JIOJel, He CYMEBIIUX
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sBaKyHpoBaThcsi. CraceHue JOJell MO aBTOMEXaHHYECKHM JIECTHHIAM
He BCerfa JOCTHraerT MLeJdH. DTO BHAHO M3 CJAEAYIOLIEro IpuMepa.
Ha cnemoBanue aBTOJIECTHHII K MeCTy Ioxapa norpe6osasocs 10—
11 MHH. Ha MX YCTaHOBKY, BbIJABH)KEHHE H MOABEM INOKAaPHBIX— 6 MHUH.
Ha OThHICKaHHe H cnycK nepBbix 10 wes. — ot 11 mo 14 mun. Takum
o6pasoM, OT HayaJa nmoxapa Jo Hayasaa paboTel crmacaTesell IPOXOIHT
3HAYHTEJIbHO 60Jibllle BpPEMEHH, uYeM HeoOXoauMoe BpeMsl 3BaKyallHH.
B cBs13H ¢ aTuM Ieseco06pasHo IpefycMaTpuBaTh Oe30macHble 30HBI
H ToMelleHus Ajas c6opa ¥ HaKalJMBaHUSA JIOJeH, He CyMeBLIHX BOC-
M0JIb30BaThCS 3BAKYAIHOHHBIMH IIyTSIMH.

B oreuecTBeHHO# M 3apy0OekHON NMPaKTHKE H3BECTHO HEMaJo MOoXKa-
pOB, IIPH KOTOPHIX JIIOJAH CMacajJuch, BHIXOAs Ha MOKkphiTHe. IlosTomy
MOKPHITHE H3 HECropaeMbiX MaTepHaJoB, objajaiouiee [AOCTAaTOYHBIM
IpefesoM OrHEeCTOMKOCTH, MOXKET HCI0Jb30BaThCs B KauecTBe Ge3omac-
HOH 30HBI, €CJIH 00eCneunTh YAOOHBIH BHIXO HAa NMOKPHITHE U MOCJELYI0-
Wi 6e30MacHBI CIYCK JIOJeH ¢ NMOKPBITHS Ha 3eMJI0 HJIH Nepexol
HX 10 OTKPBITOH rajiepee Ha IOKPBITHE COCEJHEro 3[aHUS U T. I

B 3apy6exHoii mpakTHKe (e30macHble 30HBl B 3/[aHHSAX NOBBIIIEH-
HOM 3Ta)KHOCTH CO3[al0TCSI C MOMOIIBIO BEHTHJSIHOHHBIX CHCTEM IIPO-
THBOABIMHOM 3amuThl. [Ipy BO3HHKHOBEHHH IOXKapa aBTOMAaTHYECKH
co3/laeTcsi paspexkeHHe B 30He MOXKapa M H3OLITOYHOE JaBJIeHHe
B CMeXHHX 30Hax (puc. 15.14). 310 uCKJIIOUaeT pacnpocTpaHeHHe
IBIMa B APYTHE 9TaXKH.

AW

o o)

{ U3dsimoyHoe
} dabnenue

U3061moyHoe
ne ___0aOnexue

, ; r

v

Puc. 15.14. Cospanue 6Ge30macHBIX
30H C IOMOIUBI0 BEHTHJIAIHOHHBIX
yCTaHOBOK
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Ilo muennio M. §1. PolitMaHa, B KauecTBe 6e30macHBIX 30H MOTYT
OBITH HCIIOJb30BAaHBl CMEXHBIE CEKIMH M 3TaxKH 3/laHHs, OT/eJeHHble
IPOTHBONOXKAPHBLIMH CTeHaMH M TnepekpHTHAMH. Ocobyio akryasb-
HOCTb NpHOOGperaeT yCTPOHCTBO 6e30IacCHBIX NOMELEeHHH AJIs JIOJeH,
KOTOpBI€ HE B ‘COCTOSIHHH CaMOCTOSITENIbHO IepeaBHrathes (JedebHbIe,
JETCKHe yupeXJeHHs, JoMa npecrapeablX W Jp.). Takue moMelleHHs
JOJIKHBl HMEeTb Ta3OHeNpOHHIaeMble Orpaxjaaloluie KOHCTPYKUHH
H BXOJIbl, 3aIIUIIEHHbIE OT NMPOHUKHOBEHHS JbBIMAa MyTeM YCTPOHCTBA
HX depe3 BO3AYIUHYIO 30HY, OTKPHITYIO rajiepero WJH ILIJII03 C rapaHTH-
POBaHHBIM NOANOPOM BO3AyXa H T. M. JlOMKHBI OBITb YCTaHOBJIEHHI
CBETOBBIE YKasaTeslH, HANpaBJsIOUHE JIOJEH K TaKUM HOMELIeHHSM,
H NpPOJAYMaHBl BOIPOCH JAajbHEHILIero BhIBOAA JI0Aed H3 0e30macHBIX
NOMelIeHHi (30H) Ha MOBEPXHOCTb 3€MJIH, YCTPOEHBI y00HbBIEe NMOAbe3-
Jbl K HHUM, ofecrneuuBalollue YCTAHOBKY aBTOMEXaHHYECKHX JIECTHHIL.

K coxanenuio, BOnpochl co3faHusi 6e30NMacHBIX 30H H NOMeLleHHH
He HAlllJIM elle OTpaxkKeHHs B HOPMax MpoekTHpoBaHus. Tosbko B ria-
Be CHulla no nmpoekTHPOBAaHHIO CAHATOPHEB YKa3bIBAeTCs, UTO NpPH
pasMelleHHH Jexayux OGOJNbHBIX JOJIZKHBI IpeiyCMaTpPHBaTbCs He3a-
JIBIMJIsIeMBIe JIOJKHH, MO3BOJISIIOIINE pa3MelllaTh B HHX BO BpeMs 3Ba-
KyallHH IPH NOoXKape BCex Jiexkauux 60JbHBIX JaHHOTO 3TaxKa.

IF'nasa 16

OPTAHU3ALLUOHHBIE MEPONIPUATHUSA
MO 3AIUMUTE JIIOJAEHN B 3JAHUSAX OT NMO)XAPA

16.1., HanpaBjieHusi OopraHM3alHOHHBIX MEPONPHATHIH

BrinosHeHne Tpe6OBaHMi IMPOTHBONOXKAPHBIX HOPM M NpPaBHJ IpPH
NIPOEKTHPOBAHHH H -CTPOHTEJNbCTBE 3JaHHsS elle He rapaHtupyer 6es-
ONAaCHOCTb JIIOJeH Ha ciaydait moxapa.lloaTromy TexHHuecKHe pelleHHs
10 3alluTe JIoAel 0653aTe/NbHO HOJKHBI JONOJHATHCS OpraHH3aIlHOH-
HBIMH MEpONpHATHAMH IO 3alllHTe JIIOAEH Ha cjayuyai moxkapa. B mpo-
lecce HempaBHJIbHOH 3KCIIyaTallid 3BaKyalHOHHbE BHIXOABI H IyTH
MOTYT OKa3aThCs HENPHUrOAHBIMH JJ51 3BAKyalMH, OOCJHYXKHUBAIOUIHHA
IepcoHaJs, He 3HAIOMIUKA CBOMX 0053aHHOCTEH B CJydyae MOKapa, MOXKET
pactepsATbCsl, NeHCTBOBATH HEIPaBUJIBLHO.

IloaToMy ans JiHll, OTBETCTBEHHBIX 3a IOXKAapHYIO 6e301acHOCTh
06beKTa HJIH €ro OT/AEJbHBIX MOMELIEeHHH, 1enecoo6pasto paspaboraTs
KOHKpeTHBEe (YHKIHOHAJbHBIE 06s13aHHOCTH. B 5THX _JIOKyMEeHTax OT-
paxaircss 00513aHHOCTH 1O 3allluTe JIIOAEH Ha cjayuyail moxapa, nepe-
YHCJIAIOTCS TpeOOBaHHS IO COAEPIKAHUIO 3BAKYyallHOHHBIX ITyTei
H BBIXOJIOB M YCTaHOBOK IIPOTHBOJABIMHON 3allHUThl; MPHBOJAHTCS Mepe-
4eHb A0KYMEHTOB, KOTOpPbI€ JOJI)KHO BeCTH OTBETCTBEHHOE JIHIO (XKYp-
HaJl yyeTa 3aHATHH 110 0OyueHHIO epCoHaJa paBUJIaM MOXKapHOH 6e3-
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ONAaCHOCTH, MJiaH 3BaKyaluH, KYpHaJ 00CHyKUBAHUS CHCTEM [POTUBO-
JABLIMHOW 3aUIUTHI, TEKCTHI AJsI ONOBELIEHHS JIIOJEH Ha ciaydad moxapa
H T.0.); yKa3blBaercs, Kak OCYLIECTBJSATh CBsI3b C XO3SHCTBEHHBIMH
cayb6amu oO6beKTa W cO CJayKO0aMM ClellaBTOMaTHKH 1O yCTPaHEHHIO
HEJI0CTATKOB B COJEPIKAHHH BAKyallHOHHBIX BBIXOLOB U NyTeiH, CHCTEM
NPOTHBOABIMHOMN 3auuThl U T. . [IpoBepka kauecTBa paboTHI JHIIA, OT-
BETCTBEHHOI0 3a MOKapHyI0 6e30MacHOCTb, OCYLIECTBJASETCS aAMUHHUCT-
panueii o6beKTa H MpPeACTAaBHTENSIMH TOCY/AapCTBEHHOIO I0KapHOI0o
Hazasopa.

OO6yuenne mepcoHa/ja MepaM MOXapHOH 6e30IaCHOCTH  JOJIXKHO
OBITb OPraHH30BaHO B COOTBETCTBHHM C CEMHYAaCOBOH THIIOBOH IIpO-
rpammoit I'YIIO MBJ[ CCCP. Hapsiny ¢ ApyrdMH BazKHBIMH BOIIPO-
camH, B He#l uayuaercs pasgen «O6ecneueHne 6e300aCHOCTH JIOAEH»,
B KOTOPOM pacCMaTpUBAIOTCS TPeGOBAaHMS K COJEPXKaHUIO 3BaKyallH-
OHHBIX IyT€Hl W BHIXOJOB, Ha3HaYeHHe, IPHHIHN pabOTHl CUCTEM IPOTH-
BOJILIMHOH 3aIlUTHI H CIIOCOOBI MyCKa 3THX CHCTeM, 00S3aHHOCTH Iep-
coHasa Ha cJayuaii moxkapa. OTBercTBeHHOe 3a IOXKapHylo Gesomnac-
HOCTb JIHLO, COTPYAHHKH TOCIOXKHAaA30pa [JOJKHB OCYUIECTBJSITh
KOHTPOJIb 32 TEePHOANUYHOCTbIO NIPOBEJIEHHUsT U KaUueCTBOM 3THX 3aHSTHH.
B xypHaje ydyera 3aHATHH JOJIXKHBI 3alUCHIBATbCS (PaMHJIHH OoOydae-
MBIX H IIpernojaBaTesiell, TaThl 3aHATHA U HasBaHus TeM. Kypc obyue-
HHSI JOJIKHBI IPOUTH BCE COTPYAHHUKH. 3aHATHS He JOJKHBI CBOAHTHCS
K 0OIIUM paccy:KAeHHAM 00 OMacHOCTH MoxkKapa AJisl JIOJeH H Iepeyuc-
JIEHHIO TPYJHO yCBauBaeMBbIX Ha JIEKIHH INYHKTOB IIPaBHJ IOXKapHOH
6esonacHocTH. Heo6x0oiMMO paccMaTpHBAThb COBEpILIEHHO KOHKpEeTHBIE
JUISI TAHHOTO 0ObeKTa BOIMPOCH, KOTOPBIM CleAyeT yAeasiTb IOCTOSH-
HOEe BHHUMaHHeE.

BesomacHocTh Jtofiei BO MHOIOM 3aBHCHT OT TOTO, KaKHE Mephl
NPUMET JeKypHBIl MepcoHas NPH BO3HHKHOBEHHH IOXKapa. B cBssu
C 3THM B JOJIKHOCTHBIX HHCTPYKUHSIX IOJIXKHBI YKa3blBaTbCsl 00si3aH-
HOCTH JeXypHOTO IlepcoHaJjJa Ha caydaid moxapa. Kpome BhI30oBa mo-
JKapHBIX NMOApPa3aeseHUul, B HHCTPYKIHH NIPeIyCMaTPUBAIOTCSI KOHKPET-
Hble JeHcTBHSI MO oOecleyeHHIO 3BAKyalldH JIOAEH: BKJIIOUEHHe CHCTe-
MBI OTIOBELeHHs JI0Jell 0 moxkape, OTKpbBIBaHHE BCeX BBIXOJOB M3 3/a-
HHSl, HalpaBJ/ieHHe JII0JeHd K 3THM BBIX0JaM, KOHTPOJb 3a BKJIIOUEHHEM
CHCTEM IPOTHBOABIMHOM 3alUTHl H NPH HEOOXOJUMOCTH BKJIOUEHHE HX
JHCTAHIMOHHO H T. II. B HHCTPYKUMHU OTpaxKaercs, KaK KOHTPOJHPOBAThb
HCIPABHOCTb CHCTEM aBTOMATHUECKOH IOXKAPHOH CHUI'HAJNIH3AIUH H CH-
CTeM IPOTHBOJBIMHOM 3allUTH H KaKHe MepHl MPHHHMATh NPH OOHApY-
JKeHHH HX HeucmpaBHocTH. OTBeTCTBEHHOe JIMIO 3a NOXkKapHyI0 6e3-
OIIAaCHOCTb M COTPYAHHKH TOCHOJKHAA30pa JIOJNXKHBI CHCTEMATHUECKH
IpOBepPATh 3HAHHE AEKYPHBIM IEPCOHAJOM CBOHX OOs3aHHOCTEeH Ha
ciayyaid mozkapa.

16.2. CucteMbl ONMOBELIEHHSI O MoOXKape

\

Ha o6bekTax ¢ mMaccoBbIM Npe6GbiBaHHEM JIOAeil oco60e BHUMAaHHE
yAesnsieTcsi CHCTeMaM OIOBeLleHHsl JIOfeH o moxape, IpeJHa3HaueH-
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HBIM JJisi COOOILIeHHs O BOSHHKHOBEHHH MOXKapa HaxOAsdLlMMcs B 3/a-
HHM JIIOASIM C LeJbI0 OpraHH3alHH HX CBOEBPEMEHHOH 3BaKyallMH.
B orpmenpHBIX Caydasix OHH MOTYT OBITh HCIOJb30BAHB pPabOTHHKAMH
MOXKAapPHOK OXpaHbl AJs KOOpAMHAUHWH 3BaKyalluu JIOJeH, NMperoTBpa-
IeHHsT aHUKH H YNpPaBJeHHs JeHCTBHAMH IOXKaPHBIX NMOApa3/eseHuii.

CucremMa ONOBeleHHs SBJASETCSl COCTAaBHOH 4aCTblO NOXKAapHOH 3a-
WHUTH 3faHui. OHa mpegycMaTpHBaeTcss B TOCTHHHIAX, OOIIEKHTHAX,
TeaTpax, Kiaybax, KHHOTeaTpax, KHHOKOHLEPTHbIX U KOH(epeHI-3anaXx,
IHPKaX, CIHOPTHUBHBIX COOPYXKEHHSX, AaJAMHHHCTPATHUBHBIX H JPYrHX
0OlLIeCTBEHHBIX 3[aHHSX, B 3/JaHUSX NOBBILIEHHON 3TaXKHOCTH M B APY-
T'HX 3[aHHSIX C MacCOBBIM NpeOBIBAHHEM JIIOJEH.

Jlas omoBelleHUs JIIOJed 0 moxape MOTyT ObITb HCIOJb30BaHBI
MeCTHhle pajiHOBellaTesNbHble CeTH M Jpyrue cpejicTBa TPOMKOrOBOpS-
e CBS3H.

Cucrema oONOBelleHHs1 JIOJeHl o Moxape, KakK TNPaBHJO, COCTOUT
H3 nepejaiouiero o60pyl0BaHHs, PAaCHOJOXKEHHOro B pajiHoy3Je, pas-
BOJSIIEH paJHOBEIIATEeNbHON CeTH, IPOMKOTOBOPUTENEeH U MarHuTo(o-
Ha ¢ 3apaHee 3alIHCAHHBIM HAa MATHUTHYIO JIEHTY TE€KCTOM.

CucreMa ONoBeILeHHs JIOAEH O MOoXKape JO0JIKHA OTBEYaTh CJe/ylo-
IIUM TPe6OBAHUSM.

1. Boiteb npunyautenbHoi. C 3TO# 1leJbI0 IPOMKOrOBOPHTETH (/IH-
HaMHKH) TOJKJ/IIOYAIOTCS K CeTH 06€3 COeJHHHTENbHBIX pO3eTOK; OHH
He JOJKHbl HMETb pEeryJsiToOpOB TPOMKOCTH H  OTKJ/IOUYAIIIHX
YCTPOHCTB.

2. OGecnieynBaTh ONOBELIEHHEe O MOXKape JioJAeHd, HaXOIsUIUXCs
B YacTsX 3JaHus, rje oH Bo3HUK. [lepeuenb nmomemieHuii, Kyaa OaHO-
BpeMeHHO Heo6XOJHMO IepefaBaTh cooOlleHHe O MoxKape, onpejens-
eTCs IPOEKTOM, HCXOJASl M3 KOHKPETHBIX apXHTeKTYpPHO-NJaHHPOBOY-
HBIX O0COOEHHOCTe# 3JaHHM.

3. YcTaHOBKY I'DOMKOTOBOpPHUTENEH IpeayCMaTpHBATh:

a) B Ha/J3eMHBIX 3TayKax HENOCPEeACTBEHHO B IOMeEIIeHHsX, KOpH-
Jpopax, ¢oiie, JUPTOBLIX XOJJaaX U T. Il.; K CUCTeMe ONOBELIeHHsT J0JIXK-
HBl TOJKJIIOYaTbCs TPOMKOTOBOPHTENH, YCTAaHOBJIEHHble B KaOHHAX
auhTOB;

6) B mojA3eMHBIX 3Ta)Kax — B KOPHIOpPaX, JUPTOBBIX XOJJaX, rap-
JepoOHBIX M APYTHX MecTaXx MacCOBOTO NMpeOBIBaHUS JIIOJeH.

4. PaccTaHOBKY TIDPOMKOTOBOpHTENEH TNPOH3BOAHTH M3 pacuera
obGecrieyeHusi HeOOXOAUMON CJBIIIMMOCTH TE€peaBaeMOro TeKCTa.

5. YnpaB/jieHHe CHCTEMOH OIOBELIEHHs JOJKHO OBITh MeCTHOe
U3 TOMeLIeHUs paauoy3ja H AUCTAHIHOHHOE H3 TMOMEIIeHHs JIHCIeT-
YePCKOH MJIM JPYroro MecTa ¢ KPYIJIOCYTOUHBIM NpeGhiBaHHEM JI0jeil,
YTO JOJKHO ObITh ONpeesNeHO COOTBETCTBYIOUIEH HHCTPYKIHEH.

6. ITomenienne paanoyana JOMKHO OBITH PACIONOKEHO HA HHKHHUX
JTaxKax 3JaHHH y BXOJAOB B JIECTHHUHBIE KJeTKH. JIBepb paanoysia
JIOJI2KHA OBITH NPOTHUBONOKAPHON C MPENeJOM OTHECTOHKOCTH He MeHee
0,6 4. B ornenke moMelieHHsI He JOJIKHBI TIPHMEHSITBCS Cropaembie
MaTepHaJIbl.
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7. TekcT omoBelLleHHs JOJIXKeH NepesaBaThCsl HeNpPephIBHO C HHTEp-
BajsoM B 20—30 ¢ CMOKOHHBIM TrOJOCOM M COJAEpXKaTh COOOIIEHHE
H YyKasaHus JajbHEAUINX JeHCTBHH JAJs JIIOJeH, HaXOAsIIHXCS
B 3/laHUH. ‘

B 31anusix rOCTHHHIL JJIsi HHOCTPAHHBIX TYPUCTOB TEKCT COOOLIeHHA
JIOJI3KEH TepenaBaThCsl Ha PYCCKOM, AHIVIMHCKOM H HEMEIIKOM sI3BIKaX.

8. lnsi yMeHblIEHHs] HHEPLHOHHOCTH CHCTeMBl MarHHTO(OH JI0J-
JKeH ObITb He JIAMIIOBBIM, a TPaH3HCTOPHBIM, He TPeOYIOIHM BpeMeHH
Ha TIPOTPEB JamM. :

AHanu3 TNPAKTHKH H Pe3y/JbTaThl HCCJAEIOBAHHH ICHXOJIOTOB IIOKa-
3BIBAIOT, UTO INPH COCTABJEHHH TEKCTOB OIOBeLleHHH HeoO6X0AHMO
PYKOBOJCTBOBATHCS CJIEAYIOUUMH MPHHIUIAMH: OJHO3HAYHOCTBIO H JI0-
CTYNHOCTbIO HH(OpPMALKH, ee LeNeHaNpPaBAeHHOCTbI0O H MaKCHMAaJbHOM
00bEKTHBHOCTBIO, YETKOCTbIO B IEPEeUYHCJeHHH II0CJeJ0BaTeJbHOCTH
JNEeUCTBUI NPH 3BaKyaUUH ¢ y4eToM ocobeHHocTeH 00beMHO-NIJIaHHPO-
BOUHBIX ¥ KOHCTPYKTHBHBIX pelleHHi 31aHusl.

B Tekcre onoBenienui ciaenyer usberatb JJIHHHBIX TpefJOKEHHH,
CJIOKHBIX 060POTOB, NPUMEHATh (pasbl, HOCSLIHE MpeAlNHChIBAIOLINH
xapakrep. C 1e/bl0 NMpHBJEYEHHS] BHUMAHHS Nepe HayaJoM TpaHCJs-
LMK CJefyeT MOJaBaTh BBOAHBIH CHrHAJ. [ POMKOCTb TpaHCHASIHH
JIOJI2KHA TPEBBIIATh OOIIMH 1IyMOBOH (oH B 31aHHU. [Ipoao/KuTeb-
HOCTh Tepefaun Tekcra He Gosee 1,56—2 MuH.

C uenbio NMpeaoTBpallleHHs] MaHUKH BBHIOHpAETCs NMpeaynpeiuTesb-
Hasi ¢opMa COOOIIEHHsT O BOBHHKHOBEHHH IOXKapa, YYHTHIBAIOTCS ICH-
Xo(usnueckue 0oCOOEHHOCTH JIOJeH, HaXOAALUXCA Ha OObeKTe, H UX
MOJArOTOBJEHHOCTb. /s co3aHus y JIoJeit BledaTJeHHs] OTCYTCTBUS
peasibHOA yrpo3bl H yBEPEeHHOCTH B CBOEBPEMEHHOH M KBaJH(DUIHPO-
BaHHOH NMOMOILH MOXKAPHBIX NMOAPa3/eNeHHH U aAMHHHCTPALUH 00BEK-
Ta B TEKCT ONOBEIIeHHsT BKJIOYAIOTCS KpATKHE CBEeHHUs O IPOBOJIUMBIX
MeponpUATHsIX (HampHMep, YKasblBaeTCsl, YTO MOXKapHbIe YCIEIIHO pa-
60TalOT MO TYUIEHHIO 3aropaHmus).

B Tekcrax omnoBelleHHs yKa3BIBAIOTCSI KOHKPETHbIe NEHCTBHS 3Ba-
KyHPYIOUIHXCS. YKa3blBaeTcs, 4TO NPH ABHIKEHHH IO KOPHAOpPaM HeoO-
XOJUMO PYKOBOJCTBOBATbCS MJAHOM 3BAaKyallHH, PacHOpsKeHHsIMH 006-
CJIY’KHBAIOLIETO MepCoHasa H CBETOBBHIMH yKa3aTe/JsMH, OKa3blBaTh
NIOMOILb JIeTSIM, NpecTapesblM, KeHUIHHAM, MpeaynpeiuTh coceaei
0 HeOOXOAHMMOCTH MOKHHYTb NMOMELIEHHs, a NMPH PeKOMEHalUH OCTa-
BaTbCsl B NMOMEIIEHHH HaJ0 HANOMHUTb O Mepax MO NpeLOoTBpalieHHIO
nonajaHus B HHUX JAbIMa uepe3 JABEPHble NMPOEMbl H BEHTHJSIIHOHHLIE
OTBEpPCTHS.

B 31aHHSIX MOBLIIIEHHON 3TaXKHOCTH, B KOTOPBIX NPH BO3HHKHOBE-
HHH MoKapa JH(TH TOJKHB aBTOMATHYECKH HAIPABJIATbHCS HA NMepPBLIl
3TaXX M OTKJIIOYaThCs, HEOOXOAHMMO pa3paboTaTh CHelHaJbHBIE TEKCTHI
ONOBENIEHHS O MoXKape IJs JoAel, HaX0AAUUXCsS B JUPTOBBIX XOJJIaX,
B KOTOPBIX YKa3aTb, 4TO BCe JHMTH HANpaBJEHBI B XOJJI HHIKHETO
9Ta)a, a TaKkKe H3JOXKHTh NPOchOy He MPeNnsTCTBOBATH IBHIKEHHIO
JU(Ta ¥ NOKHHYTh KaOHHY MOCJIE ero OCTaHOBKH.

Huxe mpHBOAMTCS NMpHMep TEKCTa OMOBEIEHHS.

262




«Buumanue! YBaxkaemble roctu!

AIMHHHCTpPALHA TOCTHHHLBI COOOIIAeT, YTO B 3JaHWH MPOHM3OLLIO 3aropaHHe.
ITpocum Bac cmycTuTbCsl IO JIECTHHYHBIM KJeTKaM Ha nepBulift 3Tax 3janus. [Ipu asu-
JKEHHH 10 KOPHAOpPaM DPYKOBOJCTBYHTECh CBETOBHIMH yKas3aTeJsiMH «Bbixox». Beimo-
H}lﬂ‘re pacnopsnxeﬂna c.nyx(aumx TOCTHHHILBI. l'lomorn're AeTSAM, IpecTapedibiM, 2KeH-
muHaM, uHBaauaam. Ilpeaympenure coceliefi ¢ HEOGXOAHMOCTH 3BaKyalUH».

Onogelenne AJsi 9Taxa Ioxapa (MPH HEBO3MOXKHOCTH CaMOCTOSATENbHOH 3BaKya-
LHH) .

«Buumanue! YBaxkaeMmble rocrtu!

AJMUHHCTpALMS TOCTHHHUBI COOGIIAeT, YTO B 3[aHHH MPOH3OLIJIO 3aropaHue.
IIpocum Bac coxpaHsTh CHOKOMCTBHE, IVIOTHO 3aKPhiTh JBEPH M He IOKHJaThb HOMe-

poB. Iloxapneie ycmewHo paGoTaloT 1mo JMKBHAAIHH 3aropanus. He mpeanpunumaii-
Te CaMOCTOSITEIbHBIX JeHCTBHH A0 MOJyYeHHs HALIMHA yKasaHHIi».

Onosemenne AJs JHGTOBBIX XOJJIOB:
«BuuMaHue! YBaxkaeMmble MacCa:kKHphbi!

[To pacrmopsiKeHHIO aJAMHHHCTPAUMH TOCTHHHIBI BCe JH(TH HaMpaBJeHbBl B XOJUI
HHXKHero 3taxa. IToctynuio coobuienne o noxape. [Tpocum Bac cmyctuthess mo Jsect-
HHYHBIM KJIETKaM Ha MepBblH 3Taxk 3aaHus. IIpH ABHKEHHH K JIECTHHYHBIM KJETKaM
PYKOBOACTBY#HTeCh CBETOBBIMH yKasaTeasaMu «Bbixon».

JelcTBHsI 06CayKHBAIOLLETro - MepcoHasa 00beKTa MPH BKIIOYEHHH
CHCTEMBl ONOBEIIEHHsI JOJIKHBl TIIATeJbHO OTPabaThiBATbCs HA 3aHdA-
THAX [0 M3YUYEHHIO NJIaHA 3BaKyallHH.

16.3. Inanbl 3BaKkyanuu

Ha of6bekTax ¢ MaccoBBIM NpebGbiBaHHEM JIOJell pa3pabaThiBalOTCA
IJIaHbl 3BaKyalluu JIOJeH Ha caydail Ioxapa.

OneiT moKasbiBaer, 4To HHOTJAa Takas pabora mnpoBoAHTCA (HOP-
‘MaJIbHO: OTPAHHYUBAIOTCS TOJbKO BblYepUHBAHHEM IIJlaHA 3/aHUST U Ha-
HeceHHeM Ha IJIaH CTPeJIOK, BeAYIIHX KO BCeM BBIXOAaM.

Ecau cOTpyAHHKH 4eTKO 3HAIOT H BHIIOJNHAKT 0043aHHOCTH, IPO-
1lecc 3BaKyalliH CTAHOBHTCS OPraHH30BAHHLIM, JIIOJH CBOEBPEMEHHO
HanpaBJslOTC K Haubosiee 6e30macHBIM BBIXOJAM, MOJy4YalOT Mpa-
BHJIbHYI0O MH(OpPMALHUIO U NPaBH/IbHBIE YKa3aHHs O TOM, Kak cebs
BECTH, YTO JeJaTb, H NO3TOMY MOAYHHSIOTCS TpeOOBaHHSIM aJMHHH-
CTpal{H, UCKJIIOYAeTCs BO3MOKHOCTb BOSHHKHOBEHHSI NMAHUKH, HE YIIy-
CKAIOTCS CYIIeCTBeHHBIE AeTaJlH.

[Inan sBakyanuu HOJKEH COCTOATH H3 rpanqecxon H TEKCTOBOH
yacteii. KpoMe TOro, mo/:KeH HMeTbCSl XKypHa/J YydyeTa 3aHATHH
no orpaboTKe IiaHa 3BakKyauud. Bce Tpu JoKyMeHTa HeOGXOILHMBI:
6e3 rpatuueckoil 4yacTH COTPYAHHKH HE CMOTYT YeTKO YSICHHTb Map-
LIPYTHl JBHXKEHHUs JIOAeH, 6e3 TeKCTOBOH 4YacTH OHH He OyAyT 3HATh
CBOM KOHKpeTHble 00513aHHOCTH, a 6e3 NpakTHYeCKoH OTpabOTKH MJaH
3BaKyallii OCTAaeTCsl HEeHYKHBIM, (DOPMaJIbHO COCTABJIEHHBIM H He3Ha-
KOMBIM JUJISI COTPYAHHKOB JOKYMEHTOM.

I'paduueckas yacTb NJaHa BAKyalHH pa3pabaThiBaercs caenyio-
muM obpasom. Ha sucrax BaTMaHa BbIUEPYHBAIOTCH IIAHBL 3Ta)Kel
3nanus. [lnanbl gomyckaercs ymnpomiath, H306paKaTb KOHCTPYKLHH
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B OAHY JIHHHIO, MCKJIOYaTh HeOOJblIHe He CBsI3aHHBbIE C IpeObIBaHHEM
Jiofiel nomeiteHusi. Ho Bce MyTH M BBHIXOJbl H3 OTJEJbHBIX NOMELIeHHH
H H3 BCEro 3/laHHs JOJKHBI OBITh IOKa3aHbI.

Ha nyian HaHOCATCS CTPeJIKH, yKasblBalolllhe MapupyThl ABHKEHHS
JIofieil U3 noMelleHHi, DTy paboTy HEOOXOJHMO BHIIOJIHATL Ha OCHOBE
TIIATEJbHOrO aHajM3a HaJeXHOCTH myTeil 3Bakyaunuud. OObIYHO B 3/a-
HHH CpelH HEeCKOJbKHX JIECTHHUHBIX KJ/IETOK, HMEIOIIHX BBIXOJbl Hapy-
XKy HJIH B BecTHOIOJIb, HEKOTOpHle 6oJjiee HaJexkKHbl, TaK KaK IOCTOSH-
HO 3KCIIyaTHPYIOTCSI, BCerja OTKPHITH, HMEIOT NPOTHBOJABIMHYIO 3a-
LIHTYy, a JpyrHe MeHee HaJeXHBl H IPH IoxKape MOTyT OBICTPO 3aIoJ-
HUTHCS JBIMOM (HampuMep, OTKpBITAsl JEeCTHHIA, OOBIYHOrO THIIA JIeCT-
HHYHAs KJIeTKa WM MaJlOHaJexKHasl JIeCTHHYHAsl KJeTKa ¢ IOAMOpPOM
BO3/lyXa B 3/laHUM MOBBILIIEHHOH 3TaXKHOCTH), WIH B OOBIYHOE BpeMsd
BBIXOJIBI M3 HHX HapyXy 3anepTol. I[loaToMy 3BaKyalHOHHBIE BBIXOJbI
CJeflyeT pas3iesNHTb Ha OCHOBHbIe (HaJexHble), MapLIPyThl K KOTOPBIM
0603HAYAlOTCsl CIVIOIIHBIMH 3eJIeHBIMH CTpPeJKaMH, H pe3epBHble (Me-
Hee HajexHble), MapuUIpyThl [ABHXKEHHSI K KOTODBHIM 0003HA4alroTCs
INYHKTHPHBIMH 3€JIeHBIMH CTpesJkaMu. B npuMeuaHuu K rpaduyeckoi
YacTH yKas3blBaercsi, YTO HANpaBJATb JIOJEeH IO pe3epBHBIM Mapuipy-
TaM 3BaKyalliH He PEKOMEHAYeTCsl, eCJH MOXKHO MCII0JIb30BaTh OCHOB-
Hble MapIIpyTHL.

[IpakTHKa nokasbiBaeT, YyTo NPHU MOXKape He BCerja yJAaeTcs BbiBe-
CTH JIOfed HapyKy depe3 JiecTHHIb. Hepenko Jionu cmacalorcs,
BHIXOZSl HAa NMOKPHITHS, CTHJIOGATHl U ApyrHe BO3AYyIIHble 30HBL. Ecan
TaKye 30Hb MMEIOTCS, TO BBIXOJBl Ha HHX, KaK pesepBHbIe, MOKAa3biBa-
IOTCSl Ha IJIaHe 3BaKyalHH. d

B 3penuIIHBIX H CHOPTHBHBIX COOPYKEHHAX C aM@uTeaTpoBHIM
pasMelieHHeM MeCcT IPH HaHeCeHHH MapLIPYTOB JBHXKEHHS JIOJAeH
HeoOX0AUMO TLIATEeNbHO Pa3obpaTbCs B TOM, KakKHe MecTa OOC/YXKH-
BaeT Kaxjas JABepb (JIOK), KAKHX 3pUTesieil B KaKHe BHIXOJBl CJedyeT
HalpasJsTh.

Kpome MapuipyToB ABHKEHHS, 0603HAYAIOTCS MeCTa HaXOXKAEHHS
PYUYHBIX IOKapHBIX H3BellaTeseH, OTHeTylIHTeNeH, MOXKapHbIX KPaHOB,
TenedonoB (puc. 16.1).

I'paduueckass yacTb naaHa 3BakKyallud B paMKe IOJ CTEKJIOM BbIBe-
HIMBaeTcs Ha BHIHOM MecTe, OOBIYHO y BXOJa Ha 3TaxX.

TekcroBasi yacTh NJaHa 3BaKyallHH YTBepKAAeTcsl PYKOBOAHTEJIEM
ob6beKkTa M IpeacTaBiseT co6oi TabJully, COAepKallylo IepeueHb
JEHCTBUH IpH TOXKape, IMOPSAOK H MOCJIENOBATENbHOCTb AeHCTBHH,
JOJIKHOCTH H (paMuiauu ucnonsuteneir. I[lpeanuceiBaemble [edCTBHS
JOJIXKHBI OBITH TIIATENbHO NMpOAyMaHBl. ITepBbIME NeHCTBHSMHU J0JKHBI
OBITb BBI30B MOXKAPHBIX MOJApa3jeleHHH H 0ObsBJIeHHEe O Hadaje 3Ba-
kKyauuu. Ilogpo6Ho ykasbiBaeTcs, Kak 310 nesnaercs. Hampumep, me-
JKYPHBIH aJMHHHCTPATOP BKJIOYAeT I'POMKOTOBOPSIIYIO CHCTEMY OIO-
BellleHHs, NIPH 3TOM MO BCeMy 3[aHHUIO TPAHCAHPYETCS 3apaHee IOJroO-
TOBJIEHHBIH TEKCT.

[Tocnenyromue ne#icTBUS — KOHKpETHble JeHCTBHSI IO obecreue-
HHIO 3BaKyallHH JIIOJeH W3 3[laHHS: OTKDhIBAaHHE BCeX BBIXO/OB, Ha-
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[paBJieHHe K HHM JIIOJled B COOTBETCTBHH C rpadHueckoil 4acThio IJa-
Ha 3BaKyallid, NpOBepKa, Bce JH NOKHHYNH 3haHue. [lia 3naHui
MOBLILIEHHO! 3TaXKHOCTH OJHHM U3 yCJOBHH 6e30IaCHOCTH 3BaKyallHH
siBJIsieTcsl paboTa CHCTeM NPOTHBOJABIMHOH 3aumuThl. I[losTomy mpeny-

- eMaTpHBaercsi NpoBepKa paboThl CHCTeM MOJANOpa H ABMOYJaJeHHS

(c ykasaHHeM NPH3HAKOB, II0 KOTOPBHIM MOXHO CYAHTb 06 3((eKTHB-
HOH paboTe CHUCTeMBbl), a B ciydae Oe31eHCTBUSI 3THX CHCTEM — JAHUCTaH-
IJHOHHOE BKJIIOUeHHe C YKa3aHHeM, KaK ero OCyllecTBHTb. ¥ Ka3blBaercs,
KTO KOHKDETHO JOJIKeH NPOHTH MO BCeH BHICOTE JIECTHUYHOH KJETKH,
B KOTOPOH cO3[aeTcsi MOJAINOp BO3JyXa, NPOBEPHThb, 3aKPHITHl JIH BCe
JIBEDH JIECTHHYHON KJETKH, H TLIATeJbHO 3aKpPbIThb He3aKphiThie ABEpH
" 1p.

Jlanee B TEKCTOBy0 4acTh MJaHa 3BaKyalHd BKJIIOYAIOTCS MeHee
BajKHble IO CPaBHEHHIO C BONPOCAMH 3BaKyallHH, HO HeoOXOAHMBIe
BOIPOCHI: TYyLIEHHS TO}Kapa J0 NpUOBITHA MOXKAapHLIX IOApasjeseHuH,
BCTpeua NoKapHBIX MOJApa3jiesneHuil U noApobHoe UX WHPOPMHPOBaHHE
06 o6cTaHOBKe Ha MOKape, 9BaKyalluss U OXpaHa HMYLIECTBA H JP.

Oco6oe BHHMaHHe yaenasieTcs: rpade TabJulbl, B KOTOPOH yKas3bBa-
I0TCSl JOJIKHOCTH H (paMHUJIHH HUCIOJNHHTeJeH, OTBeyamllux 3a KOH-
KpeTHble y4acTKH paborbl. IIpu 3TOM BaKHO ONpe/eNuTb peaJbHbIH
06beM paboTH, KOTOPYIO CHOCOGEH BHIMOJHUTH Ye/NOBeK 3a HeoOXOH-
MOe BpeMs 3BaKyaluH U3 37aHus (0KOJI0 6 MHH), U He NJAHHPOBAThb
OJHOMY HCIIOJIHHTEJI0 YpesMepHo 60sblIol 06beM paboThl. YuuThiBas,
YTO BO BpeMs IOXKapa He BCe HCIOJHUTeIH MOryT ObITh Ha MecTe
paboThl, IpeaycMaTpuBaeTcs AybaupoBaHue (ABOHHOe, a Ha HauboJee
OTBETCTBEHHBIX HampaBJeHHsIX paboTel — TpoitHoe). Ilox Tabauued
JOJIXKHBl ObITh MOJNUCH COCTaBUTEJs IJaHAa 3BAKyallHd M JIML, O3HA-
KOMJIEHHBIX C ILJIAHOM.

OrpaboTka njaHa 3BaKyalUH OCYLIECTBJSETCS Cpa3dy Ke Iocje ero
COCTaBJIEHUSl H 3aTeM NepuUOAHYeCKH He pexke | pasda B roa. Muunua-
TOPOM 3aHATHH MO OTpabOTKe MOJKHO OBITH JIHIO, OTBETCTBEHHOE
3a MoxkapHyw 6e30macHOCTb 0O0beKTa. 3aHsATHS JOJKHBl OBITH MPaKTH-
yeckue (Tuna ydeHuil) mo orpaboTKe KaxK/IblM KOHKPETHBIX AeHCTBHH:
BBI30Ba MOXKAPHBIX MOJpa3/e/eHHi, ONOBeUleHHs O I0o¥Kape, OTKPbIBA-
HHUsl BBIXOJOB, MOJAa4YHd KOMaHJ, pacrHopsiKeHH#, uHbopMaluuu nNpubbB-
LIero pPYKOBOAUTENS TYyLIeHHsi moxkapa o6 ob6CcTaHOBKe Ha ToOxKape
U T. I. 3aHSATHSI PErHCTPUPYIOTCS B CHellHaJbHOM JKypHaJe ¢ ykasa-
HHEM [aThl 3aHATHH, NMPUCYTCTBYIOIIUX JIHI, PYKOBOAHUTENS] 3aHATHH,
3aMeUyaHHuH W TOXKeJaHUH [0 3aHSATHUAM.

[Tonublfi naH 3Bakyauuu (rpaduueckas H TEKCTOBAasi YacTH) Xpa-
HUTCSl Y JeKYPHOrO MepCcoHa/ja U OTBETCTBEHHOrO 3a MOoxKapHyio 6e3-
OTaCHOCTb JIHIA B CIEIHaJbHBIX IMalKax.

IIpu mpoBepke 06beKTa COTPYAHHK TOCNOXKHAA30pa BBISCHSET Ka-
4ecTBO COCTAaBJIEHHMSI IIJIaHA 3BaKyallMM; 3aTeM IO XKYpHaJay yuera
3aHATHH 1O oTpaboTKe MJaHA 3BaKyallMH BBISICHSIET, BCe JIH COTPY/IHH-
KM, YKa3aHHBIe B IaHe, oTpaboTasu Ha 3aHATHSIX CBOH 00S3aHHOCTH,
H BBHIOOPOYHO NpOBepsieT 3HAHHWE COTPYAHHKAMH CBOHX 0053aHHOCTeH
[0 NJaHy 3BaKyalHH.
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Pa3HOBHAHOCTBIO MJIaHA 3BaKyaluH sBJSETCS HHIUBHIYaJbHBIH
IJIaH 3BaKyallH, COCTaBJeHHe KOTOporo TpeOyeTcs B TOCTHHHLAX
u obmexutusx. Takue minaHel pasmepoMm 12 ¢opmara pasmemianrcs
B Ka)/IOM HOMepe IOCTHHHIbI (KOMHaTe OOLIEXKHTHSI) Ha BHIHOM Me-
cTe I0J CTEKJOM HJIM IUIeHKOH. Tak xe, Kak H OOBIUHBIH, HHAUBUIYAJb-
HBIH [IJIaH 3BaKyalluH CONEpPXKHT rpaduyecKylo M TEKCTOBYIO YacCTH.

I'paduyeckass wyacTb coCTaBJseTCsl TaK ke, Kak AJs OOLIYHOTO
NJiaHa 3BaKyalluH, HO NyTH 3BAKyallUH HaHOCATCA IJIs KOHKPETHOrO
HOMepa, B KOTOPOM HAaXOJHTCs IOceTHTeNb. [loMelenue, s KOTOpO-
ro npejaHasHayeH IJIaH 3BaKyallHH, OTMeYalOT HaANHCbIo: <«DBam
HOMeEDp...».

TekcroBast yacTb HHAMBHIYAJbHOTO MJaHA 35BAKyallHH COJMEPIKHT
nepeyeHb JEHCTBUH IOCETHTEJEH B clydae IoxkKapa M KpPaTKyl IHaMsT-
Ky 0 Mepax moxapHo# 6esonacHocTd. Haamnucu u TeKCT BHINOJHSIOTCA
Ha pPYCCKOM H HAIHOHAJbHOM, a TaKXe Ha AaHIJIMHCKOM H HeMeUKOM
A3bIKaX [/ TOCTHHHIL, NMPHHUMAIOIIHUX HHOCTPAHHBIX Tpax/aH.

[TpuMep MHAMBHAYaJbHOTO IJVIAHA 3BaKyallHH IPHUBENEH HUIKE.

[e)e)

=) 2 2) 2)
L o : BEL N

o i e i

\J

1 1
2) 2) 2) o) sl

Baw HUﬁpr 1510 %
g
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E) Meneqor — == Pesepbreia numo sbayauuu (menee Hadexen,
©  [loxapwea Kpaw maK KoK necmyuua ,a° npu naxage 300uM-
O Oewemywuumens a9emca)

Puc. 16.1. MuauBuayadbHbIi NJaH sBaKyauuu ¢ 13 staxka H3 KOM-
HaTel 1310 rocruHHIBl «CHyTHHK»:

a — 3aapiMasiemas (HeHajexHasi) JecTHHna; 6 — HesaabiMasemasn (Gesomac-
. Hasi) JIeCTHHILA

NMAMSATKA

0 npaBHJax NoxXKapHoi 6Ge30macHOCTH JAJS NMPOXMBAIOUIMX
B FOCTHHHLE

¥YBaxaembie rocrtu!

Ilpocum Bac co6mopath mpaBusa moxapHo#i GesaomacHOCTH!

He nosbsyiiTech B HOMepe 3J€KTPOHArpeBaTeJbHBIMH NpHOGopamu (KodeHHHKaMH,
yTIOraMH, KHISITHIbHHKAMH).

Yxoass W3 HOMepa, He 3a6hIBaiiTe BHIKJIIOYHTH TeJNEBH30p, PaAHONPHEMHHK, KOHAH-
IHOHep, JIaMIIBl OCBeLIEeHHs.

Hanomunaem Bawm, uTo onmacHo HaKphIBaTh BKJ/IOYEHHble TOpUIEPH H HACTOJbHbIE
JaMIbl NpeJMeTaMH H3 ropioyero MaTepHaJa.
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HapneeMcs, uto Bul He GyneTe KypHTb, JieXKa B NOCTEJIH, H OCTaBJATbH HeMOralleH-
HBle CHrapeThl HJH Manupockl. JTO OMNACHO.

Kypurb B Kabune qudra He paspemaercs.

Ilpocum He GpocaTb cHraperbl (MamHpochl) B KOP3HHB s 6yMar, a moJn3o-
BaThCA JJIS STOrO INeneJbHHIEH.

HeponycTHMO NPHHOCHTb H XPaHHTb B HOMepe NOXKapoonacHble BellecTBa H Ma-
TepHAJIHL.

Kenaem Bam xopoluero oTabixa.

ANMHHHCTPALHS.

Ecan Bel mpuOLIIM B FOCTHHHILY B NEpPBHIH pas, mocrapaiiTecb XOpPOIIO 3alMOMHHTh
PacnoJyioXKeHHe BEIXOJOB H JIECTHHIL.

B cayuyae noxapa B Bamem Homepe:

Hemeznnenno coo6uiure 0 CIyYHBLIEMCS B MOXKapHYIO yacTb mo Tesdedony 01.

Ecan JMKBHAMPOBATh OYar rOpeHHsl CBOMMH CHJAMH He MpeACTaBJseTcss BO3MOXK-
HBEIM, BBIAJIHTE H3 HOMepa M 3aKpOiiTe ABepb, HEe 3amHpast ee HAa 3aMOK.

O6s3aTesbHO COOOIIMTE O MOXKape AEeKYPHOH MO KOPHAOPY HJH APYroMy INpea-
CTaBUTENIO aAMHHHCTPAIHH. :

IToKHHBTE ONacHYIO 30HY H JeHCTBYiiTe MO YKa3aHWIO aJMHHHCTPAIlHH HJH NOXKap-
HOH OXpaHHI.

B cayyae noxapa BHe Bawero Homepa:

HemepnJsenHo coo6liuTe O CAYYHBLIEMCS B NOXapHYIO oxpaHy no Ttejedony 01.

, Tloxuupre Bam HOMep mociie TOro, Kak 3aKkpoeTe OKHa M JBepH, BHIHJHTe M3
3/1aHHS.

Ecnu KODHAOPHI H JIECTHHYHBIE KJETKH CHJBHO 3aJbIMJIEHBl H NOKHHYTb NOMele-
HHEe HeJb3sfl, ocraBaliTecb B Bamem HoOmepe, OTKpHIB HacTeXb OKHA. J3akphiTas
H XOpOIIO YIVIOTHeHHasl JABepb MOXKeT HaloJro 3alHTHTh Bac or omacuoii Temmepa-
Typsl. UToOH H36eXaTb OTPaBJEHHS MALIMOM, 3aKpOfiTe IIeJH H BEHTHJSIHOHHbBIE
OTBEPCTHS CMOYEHHBIMH BOJOH TOJOTEHILAMH H INOCTEJbHBIMH NpPHHAJIEXKHOCTAMH.

IMocrapaiiTech cOOGHATL MO TeaeOHY aJAMHHHCTPALHH O CBOEM MECTOHAXOXKJIECHHH.

C npuGHITHEM K MeCTy NPOHCLIECTBHsI NMOXKAPHHIX NOJOHAHTe K OKHY M TNojafite
3HaK 00 okaszanuu Bam nomouru.

IepexaaTe moxap MOXHO Ha 6ajKOHe HJH JOMKHH, MPH 5TOM Heo6XOAHMO 3a-
KpHITh 32 c060if 6GaJKOHHYIO ABepb.



Paspea IV
NMPOTUBOJABIMHASA 3AUIUTA 3JAHUMA

[IpoTuBoABIMHASA 3aLIUTA 3AAHUH BKJKOYaeT KOMIJIEKC TEXHHYECKHX
pelleHui, o6ecneyuBalOUIUX He3aAbIMISIEMOCTb 3BAKYallHOHHBIX INyTeH,
OTJIeJIbHBIX TOMENIeHHH W 3JaHHH B IIeJIOM.

BuAbl TeXHHUECKHX peIleHHH perJaMeHTHPYIOTCS COOTBETCTBYIOILH-
MH HODMATHBHBIMH JOKYMEHTAMH B 3aBHCHMOCTH OT Ha3HAaueHHUs 3/a-
HUH, YCJOBHH pa3BUTHUSA IOXKapa, NOTEHUHAJIbHOH ONACHOCTH paclpo-
CTpaHeHHsI NbIMa 3a NpeJesbl TOpsLIero MOMeIleHHs, TeXHHKO-3KOHO-
MHUYECKHX II0Ka3aTesed H NOJApa3[ensiioTcsi Ha 00beMHO-IJIAHHPOBOY-
Hble, KOHCTPYKTHBHbBIE H CIIelHAJbHBIE.

K 00beMHO-IIaHHPOBOYHBIM OTHOCSAT pelleHHUs, NMperycMaTpPpUBalo-.
upe: neneHHe o6beMOB 3[aHHS Ha MPOTHBONOXKAapHBIE OTCEKH U CeK-
LMH, U30JIALHI0 IyTeld 3BaKyalud OT CMeKHBIX MOMeIleHHH, H30JA1HI0
NOMEIIEHHH ¢ MO0XKapPOOINaCHBIMH TEeXHOJOTHYEeCKHMH MpolieccaMu H
pasMelleHHe UX B MJAaHE M MO 3TaxKaM 3JaHUs. DTH BONPOCH pacCKphl-
THI B IJI. 8 TaHHOTO yUeOHHKA.

KoHCTpyKTHBHBIE pelleHHs! NPeAyCMaTPHUBAIOT NMPHMEHEHHE JBIMO-
HeNpOHHIaeMbIX Orpa’KJaloIlHX KOHCTPYKIHH C JOCTATOYHBIM IHpee-
JIOM OTHECTOMKOCTH M COOTBETCTBYIOUIEH 3allUTOH B HHUX JBEPHBIX
‘M TEeXHOJIOTHYEeCKHMX IIPOEeMOB, OTBEPCTHH /s MPOKIaAKH KOMMYHHKA-
LHH, a TakxKe NPHMEHEHHEe CIEeIHaJbHBIX KOHCTPYKIUH U KOHCTPYKTHB-
HBIX 3JIEMEHTOB [JIg y/JaJeHUus OblMa B JKeJaaeMOM HallpaBJeHHH: bl-
MOBBIX H BEHTHJSIHOHHBIX IIaXT, JIOKOB, IIPOEMOB.

CnenuanbHble TeXHHYECKHe peIleHHs II0 IPOTHBOJABIMHON 3aluTe
3JlaHUH TIpeAyCcMaTpHBAIOT CO3/[aHHE CHCTeM [bIMOYJaJeHHs C Mexa-
HHUECKHM HJIM eCTeCTBEHHBIM MOOYK/IeHHeM, a TakikKe CHCTeM, obecre-
YHBAIOUIHX H36LITOYHOE [AaBJjieHHe BO3JyXa B 3allHllaeMblX oObeMax:
JIECTHHUHBIX KJIeTKax, Iaxtax Ju(ToB, TaMOyp-lII03aX U AP.

IIporuBOABIMHAS 3aIIUTA 3[AHUI OCYIIECTBJSETCS COBOKYIHOCTHIO
TeXHHYeCKHX pelneHuil. Tak, He3ajbIMJIsIeMOCTb JIECTHHUHBIX KJIETOK
B 3JaHUAX NMOBBLIIIEHHOW 3TaXKHOCTH MOXKeT ObITb obecreueHa 3a cyer
YCTPOHMCTB2 MO3TAaXKHBIX BXOJOB B JIECTHHYHYIO KJIETKY Uepe3 BO3Myll-
HYI0 30HY N0 6a/nKOHAM, JOMXKHSAM HJIH raaepesMm, Ju00 Cco3iaHUEM
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H30BITOYHOrO JaBJIEHHS BO3JyXa B OObeMe JIECTHHYHOH KJETKH Mexa-
HHYECKHMH BEHTUJISUHMOHHBIMH cHcTeMaMH. IIpH HaJMyuM CHCTEMBI
NOANOpa BO3JAyXa AJsl CO3JlaHUA Iepenaja JaBJEeHHH B ABEPHHIX Ipoe-
Max JIECTHHYHOH KJIETKH Ha 3TaxaxX 3JaHus TpebyeTcs YCTPOHCTBO
CHCTEMBI JBIMOYJaJIeHHs] M3 IO3TaXHBIX KopuaopoB. Kpome sroro,
B 060oux BapuHaHTax Io obecrnedyeHHI0 He3aJbIMJASEMOCTH JIeCTHUYHBIX
KJIeTOK Tpebyercss NpefyCMOTPETb Mephbl IO H30JSUHMH 3alllHIlaeMbIX
00beMOB OT II0/IBaJIbHBIX NOMELIeHHH U YepAaKoB, IOMELIeHHH pas3/iny-
HOTO Ha3HaUeHHsl Ha 3TaxKax 3[aHHsA. DTO JOCTHraercss 0ObeMHO-IIa-
HHPOBOYHBIMHU H KOHCTPYKTHBHBIMH DelIeHHSIMH.

[y1aBHO# Le/bI0 MPOTHBOABIMHON 3aUlHThl 3JaHHH SABJSETCS CO31a-
HHe YCJIOBHH JJ1s1 9BaKyalluu JIofeli Ha caydai noxapa. Ocoboe 3Ha-
YyeHHe NPHJAeTcs 3TOMY HaNpaBJEHHIO IIPH INPOEKTHPOBAHHH, CTPOH-
TeJbCTBE M SKCIJyaTalUH 3JaHHH ¢ MaccoBbIM npeOblBaHHEM JI0Jef,
JeTCKUX ydpexkJeHH#, OOJNbHUI, H T. I

IIpu HeynOBNETBOPHUTENILHOM pEILIEeHHH BONPOCOB INPOTHBOABIMHOM
3alUMTHl 3J]aHUSI INPOAYKTHl TOPEHHS pAacHPOCTPAHAIOTCA IO LIAXTaM
JU(dTOB, KOPHAOpPAM, JIECTHHYHBIM KJeTKaM, BEHTHJISILHOHHBIM CHCTe-
MaM, MyCOpPONIpOBOJaM, OTBEPCTHAM H NpPOeMaM B OrpaKAaloIlHX KOH-
CTPYKLHAX, 4YTO 3aTPyAHsIeT 3BaKyalHIo JIOJeH, a B HEKOTOPBIX CJyda-
AX u 6sokHpyer ee. Hampumep, 3anonHenne AbIMOM IO3TAXKHBIX KOPH-
JIOPOB HCKJI0OYAaeT BO3MOXKHOCTb HCIIOJb30BAHHS [JIs 9BaKyallHH paxKe
He3aJbIMJIseMbIX JIECTHUYHBIX KJIETOK.

JIBIM OKa3blBaeT Ha YeJOBeKa TOKCHKOJOrHYeCKoe H NMCHXOJoruye-
CKoe Bo3feHcTBHe. B moMmeleHHusx, 3aMoJHeHHBIX IPOLAYKTaMH FOPeHHUs,
Pe3KO CHHIKaeTcsl BHAMMOCTb, 3aTPYAHSETCs OPHEHTHPOBKA Jiofei
NpH 3BaKyalHH, CO3JAlOTCs TPYAHOCTH B oOHapy:KeHHH ouara Io-
XKapa u ero TyweHuH. Eme cioxHeli O6biBaeT 06CTaHOBKA Ha IOXKape,
KOTJa MpH TOpPeHHH BEIleCTB BHIAENSIOTCS NPOAYKTH HENOJHOrO Cro-
paHusi WM TOKCHYHBle BellectBa. Kpome 3Toro, mpoayKThl ropeHus,
Harperble [0 BBICOKHX TeMIlepaTyp, CHOCOOCTBYIOT pacCHpoOCTpaHeHHIO
[oXkapa M IpH ONpefeseHHBIX YCJIOBHSIX MOTYT BbI3BaTb INOBTOPHbIE
Ooyard I[oxapa Ha 3HAYHTEJbHOM pPaCCTOSHHH OT HEepPBOHAYaJbHOTO.
9T0 npepompejensieT BTOpOe HalpaBjeHHe MPOTHBOABIMHON 3al[HTHI
3JlaHUH, CBSI3aHHOE C OTPAHHYEHHEM pa3BUTHS II0XKapa M CO3/JlaHHeM
YCJOBHE [JI5 €rO YCIELIHOTO TYIIEHHS.

Takum o6pa3oM, TeXHHYECKHE pelIeHHS 10 NMPOTHBOABIMHOH 3aliu-
Te 3JaHMH JOJIXKHBl TapaHTHPOBATH 3alUTY OT 3aAbIMJIEHHS MyTeH
9BaKyalMd B TeueHHe BPeMEHH, J0CTATOYHOro [Js 3BAKyallUH JIOLeH,
co3/laBaTh YCJAOBHSI AJSI YCHEILIHON JIOKAJH3alUWM M JHUKBUAALUHU TO-
xKapa.

B 3akiioueHue ciefyer OTMETHTb, UTO NPAKTHYECKH KaXKJ0e Tex-
HUYEeCKOe pelleHHe, perJaMeHTHpyeMoe HOpMaMH, 00YCJOBJHBAET OJ-
HOBpeMeHHOe BHINOJIHeHHe TpeGoBaHHH moOXKapHOH 6e30macHOCTH
10 JABYM HalpaBJIeHHSM NPOTHBOABLIMHON 3aumuThl 3paHuii. Hanpumep,
JABIMOYJaJISIOIIMEe YCTPOHCTBA B 3[aHHSIX B COUETAHHH C APYTUMH 00b-
eMHO-IIJITAHHPOBOYHBIMH M KOHCTPYKTHBHBIMH pelIEHHSAMH JOJIKHEI
obecneynBaTh HE3aABIMJISEMOCTh CMEKHBIX IIOMELeHHil U NyTeil Ba-
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Kyauud. B TO e BpeMs 3TO IpenonpejessieT HepaclpocTpaHeHHe MO-
JXapa 3a Ipefenbl Tropsiliero NOMelleHHs [0 NPHOHITHA MOXKapHHIX

nojpasjeseHult, obJjeryaer MPOKJAAKy pPYKaBHHIX JIMHHH K oyary

IoxXapa H BBe/IeHHE pPa3/JIHYHBIX CPEACTB NO2KapOTYyLICHHS.

Fanasa 17

OBBEMHO-NIJTAHUPOBOYHBIE U KOHCTPYKTUBHBIE
PEIMEHUS NMPOTUBOABIMHOW 3ALUTBHI 3JAHUHA

17.1. 3amura sraxel M NMOMEIIEHUA OT 3aAbIMJECHHUS

CoBpeMeHHBIE TeH/IeHIHH B 06J1aCTH NPOEKTHPOBAHHUS H CTPOHTE/b-
cTBa OOBEKTOB HAPOJHOIO XO35HCTBA MPEANoJaraloT CTPOUTENIbCTBO
6JIOKHPOBAHHBIX 3[aHHMH, MHOIO3TAXKHBIX 3JaHHi 06e3 CBETOBBHIX IIpOe-
MOB, €CJIH 3TO JOMYyCKAaeTcsl MO YCJOBHAM TEeXHOJOTHH H CaHHTapHBLIM
HOpMaM, CTPOUTEJBbCTBO 3/ aHHI NMOBHIIIEHHON 3TaXKHOCTH, B TOM YHCJIE
H 3IaHHH ¢ MaccOBHIM InpeOnBaHHeM Jiofeii. IToxapel B mog0oGHBIX
3[aHHSAX NPH HeoOecneueHHOCTH HX HPOTHBOABLIMHOH 3alIHTOH IPHHH-
MaloT 3aTSXKHOH Xapakrep, TpPeOYyIOT NONOJHHTENbHOrO IpHBJIEYEHHS
CHJI M CPEeJCTB Ha TYIIEHHe, a TaKxkKe crnaceHue Jjiojeir. CamocTosTeb-
Hasl 3BaKyallus JIIOJeHd NMPH 3TOM HCKJII0Yaercs, TaK KakK INPOLYKTHl ro-
peHusi, pacCHpOCTPaHssACh MO 3[aHHIO, OJOKHPYIOT 3BaKyallHOHHBIE
IOyTH U BHIXOJBl. MepaMu IO HPOTHBOJALIMHOM 3aUIUTe MPOEKTHPYEMBIX
00bEKTOB SIBJISIIOTCS OrpaHHUYEHHEe PACHpPOCTPAHEHHsi MPOAYKTOB rope-
HHUSI TI0 3aHUI0, H30JSIIHS BO3MOXKHBIX MECT BO3HHKHOBEHHS IOXKapa.
Ha kaxjaoM o6beKkTe MOXKHO H30JHPOBAaTh HauboJsiee BepOSITHHIE 0Ya-
I'H 3aJBIMJIEHHS] H TEM CAMBIM HCKJIIOUHTb PacHpoCTPpaHeHHe IPOLyKTOB
ropenus. B psaxe ciyuaeB Takue pelleHHsl SIBASIOTCI Haubosee addex-
THBHBIMH M pannoHaJbHBIMH. CrnocoGBl 3alIUTHl 3TajKel M CMeXHBIX
MOMEeLIeHHH OT 3aABIMJEHUS BO MHOTOM INPEeNONpefeNsioTCs TeXHHKO-
9KOHOMHYECKHMH NOKasaresnsiMu, Hanpumep, mobyio moxapoonacHylo
TEXHOJIOTHYECKYI0 ONepalHio MOXKHO H30JHPOBATb JABLIMOHENpPOHHIIae-
MBIMH OrpaxJaloIUMH KOHCTPYKLUHSIMH C JOCTAaTOYHHIM IIpefiesioM
OTHECTOHKOCTH M COOTBETCTBYIOLIEH 3aluTOfi B HUX JBEPHBIX H TeX-
HoJiorpyeckux npoemoB. OnHAaKO BecbMa BaKHO 3apaHee Ipejonpese-
JIUTb HalpaB/leHHEe NBHXKEHHs NMPONYKTOB TropeHus. [nas. ynaneHus
NpPOAYKTOB TOPEHHSI B 3TOM CJydyae BO3MOXKHO HCIIOJb30BaHHE CIElH-
aJbHBIX JBIMOYAAJSIOMHUX YCTPOHCTB JTH60 OKOHHBIX mpoemoB. ITocaesn-
Hee pellleHHe siBJIsieTcsl 6oJiee 1e1ecO06pa3HEIM KaK C S9KOHOMHYECKOH
TOYKH 3DEHHd, TaK U B IIJlaHe OPraHU3alUU TYUIeHHs Mmoxkapa. TakuMm
o6pasoM, HanboJee MOKAPO- H B3PLIBOONACHBIE NPOU3BOJICTBA, CKJIA bl
M KJaJ0Bble He0OXOANMO pa3MeNlaTh B NOMeLIeHHsIX ¥ HapYKHBIX ICTEH
C OKOHHBIMHM NPOEMaMH, eCJH 3TO JOMyCKaeTcs: TPeOOBAHUSIMH TEXHO-
Jorud. B 6e30KOHHBIX NMOMeIleHHsIX 0053aTeNbHO NOJKHBI NMpeaycMaT-
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pUBATbCA CUCTEMBbl ABIMOYyJAaJieHHA C €CTEeCTBEHHOH HJIH Mexaﬂuqecxoﬁ
BBITSI3KKO TIPOLYKTOB TOPEHHS.

Oco6oro BHHMaHHS Tpebyer PISOJIS[U.HS{ MOMeIeHUH, pacmoIoKeH-
HBIX B NNOJABAJIbHBIX U IIOKOJIBHBIX 9TaxXKaxX. Or BhHILIEeJe2Kalux aTaxen
OHH OTHAEJAIOTCA NPOTHBONOXKAPHLIMU NEPEKPHITHSIMH, BHIOJHEHHBIMH
H3 HecropaeMbix MarepHaJsoB. [IepeKpHITHS JIOMKHBI IPUMBIKATD K TIJ1Y-
XUM (He HMEIOLIMM OCTeKJIEeHHsI) yJ4acTKaM HapyXXHBIX CT€H H He HMEThb
NMPOEMOB H OTBEpPCTHH, uepe3 KOTOpble MOTYT IPOHHKATb NPOAYKTH
ropernst mpu noxape. TpeGyembie Npeiessl OrHECTOHKOCTH IPOTHBO-
MOXKAapHbIX MEepPeKPHITHH Haj NMOJABAJbHBIMH H LOKOJBHBIMH 3TaxKaMH
HOPMMPYIOTCSI B 3aBHCHMOCTH OT CTENEHH OrHeCTOMKOCTH 3iaHuil [18].
Beixo/ibl W3 TMOMeNIeHHH, pa3MellaeMbiX B IOJBAJbHBIX HJH IOKOJb-
HBIX 3Taxax, JONyCKaeTcCs IpeaycMaTpuBaThb 4Yepes 061111/16 JIECTHHY-
HBI€ KJEeTKH To:IIbKO B TOM cCJjydae, KOrja B 3THX IIOMEUIEHHAX OTCyT-
CTBYIOT CropaeMble MaTepHaJIHl.

B orTmenbHBIX caydasix JomycKaercs coobuieHHe HeGOJbIIHX IMOJ-
BaJIbHBIX M LOKOJbHBIX NIOMELIeHHH (NPH HAJHUYHH B HUX CropaeMbixX
MaTepHasioB) C MepPBHIM 3TaXOM 3JaHHUH. DTH CJIyYau perjaMeHTHpPY-
JOTCSI CllelMaJIM3HPOBAHHBIMH MJH OTPACJeBHIMH HOPMATHBHHIMH J0-
KymeHntamMu. Tak, B obuecrBeHHHX 3xauuax [12] pomyckaercs
U3 TPYHIBl MOMEIIeHHH, PACIOJOXKEHHBIX B IMOJBAJbHBIX HJH IIOKOJIb-
HBIX 3Ta)aX, IPH pasMellleHHH B HUX KJaJOBHIX CrOpaeMbIX MaTepHa-
JIOB, a TaKxke IOACOGHBIX MAacCTePCKHX € KOJIHYEeCTBOM paboTarouiux
He OoJiee 5 ues., NpeAycMaTpHBaTb BBIXOJ Ha IepBHIH 3Tax uepes
OT/ie/IbHbIEe JIECTHHUHBIE KJIETKH, BeIyllHe JO NepBOro 3Taxa H paclo-
JIOXKEHHBIe HAa PacCTOSIHHM He MeHee 5 M OT BXOJa B oOIiMe JIeCTHHY-
HBlE KJIETKH.

ITonBanbHble U LOKOJbHBIE 3TAXKH Pa3feNsioT Ha oTcekH. Jlas BhHI-
NycKa AbIMa M YMEHbIIEHHS MHTEHCHBHOCTH 3aJbIMJIEHHSI B KaXKIOM
OTCeKe TOABAJbHBIX MOMEUIEHHH IpeayCMaTPHBAIOT OKOHHbBIE MPOEMBI.
IInomans OTCEKOB M OKOHHBIX IIPOEMOB B IIOJABaJiaX M IOKOJbHBIX
Ta)XXax perJaMeHTHPYeTCs CIelHaJu3HPOBAHHBIMH H OTPaCJeBBIMH
ranaBamu CHullos. .

Boablioe BHEMaHHE yAeaseTcss Tak¥xKe BOIpOCaM OrpaHHYeHHusd pac-

MIPOCTPaHEeHUus INPOAYKTOB rOpeHHs IO IOPU3OHTAJNBbHBIM H BE€PTHKAJb-
HBIM KOMMYHHKaIHUAM 3/1aHUH.

Ilpu mepeceueHHH CTEH, IEPeropojiOK M MEPeKPHITHil MOMelleHHH
pPa3JHUHBIMH KOMMYHHKAUHSIMH 3a30pbl  MEXJy KOMMYHHKAIHSIMH
H OTpaxKJaloNIMMH KOHCTPYKIHSIMU JOJIKHBI 3a/esblBaTbCsl HAIJIyXo
CTPOMTENbHBIM PAaCTBOPOM HJIH MAaCTHKOH H3 HECropaeMblX MaTepHa-
JIOB.

He nomyckaercsi mepecedyeHyue BO3AyXOBOJAMH NPOTHBONOKAPHBIX
CTeH M NEepPeropojiok, 3a HCKJIOUEHHEM CJyyaeB, YKa3aHHHIX B IJiaBe
CHulla mo mpoeKTHpPOBaHHIO OTOMJIEHHS, BEHTHJISIUHH ¥ KOHIMIIHMOHH-
pOBaHHS BO3AyXa.

Ileperoponkn JU(TOBHIX MIAXT, 3a HCKIIOYEHHEM WIAXT JHGTOB
B JIECTHHYHBIX KJIETKaX, a TaK¥XKe IOMEIleHHH MAalIHHHBIX OT/eJeHH

271



Au@TOB, WIAXT H HHLI AJIS TPOKJIaAKH KOMMYHHKALHH JOJIKHbI BBIIOJ-
HATbCS M3 HECrOpaeMBIX MaTepHaJOB C Ipe/eJoM OrHeCTOHKOCTH
He Menee 0,75 u [18]. O6mue TpeGoBaHHs NOXKapHOH 6e30MacHOCTH
K lIaxTaM JU(TOB HONOJHSIOTCS TPpeOOBaHHSMH CIeIHaJH3HPOBaHHBIX
u otpacieBsix riaB CHullos. Tak, B IPOMBIIIJIEHHBIX 3laHHSIX BBIXO/bI
U3 JH(TOB BO B3PHIBOONACHBIE IIOMEINEeHHs, a TaKke B IOMeLIeHHs
C MPOHM3BOJACTBAMH KaTeropud B B mojaBasbHOM 3Taxke Tpebyercs Ipe-
LyCMaTpPHBATh Yepe3 TaMOyp-IIJIIO3bl ¢ OCTOSSHHBIM IOANODPOM BO3-
Ayxa 20 ITa [17]. B waxrax JHQTOB 3JaHH# BHICOTOH OT MJIAHHPOBOY-
HOH OTMETKH 3eMJIH [0 OTMETKH IoJia BepxHero 3sTaxa 6oaee 30 M
Tpebyercs, IPH OTCYTCTBHH JH(MTOBHIX XOJJIOB HJIH TaMOyp-IIJII030B
(moMemenusi ¢ mpousBojacrBamMu Kateropuit B, I' u Jl), obecneunBatsb
BO BpeMs moxkapa moanop Bosznyxa 20 ITa na ypoBHe mepBoro 3staxa
npH OJAHO#H OTKpHITOH ABepu [17]. B obuiecTBeHHBIX 3JaHHAX TaMOyp-
LITI03bl TpebyeTcsi IpelycMaTPUBATh HPH COOOILEHHH WIaXT JH(TOB
C MOABAJbHBIMHE H IIOKOJbHBIMH 3TaxkkaMH. Bo Bcex ciydasx orpaxaan-
IHe KOHCTPYKUHH TaMOyp-LLII030B [OJIKHBEI BHINOJNHSATHCS H3 HECro-
paeMBIX MaTEepHaJOB C NPEfeJOM OrHecTOHKocTH He MeHee 0,75 4.
JBepu B TaMOyp-LIII03aX CO CTOPOHBI IIOMEIIEHHH B OOLIECTBEHHBIX
3JaHHSAX, a4 TAK¥Ke CO CTOPOHHI IOMEIleHHi C NPOH3BOACTBAMH KaTe-
ropud A, b u B B npoMBIIEHHBIX 3[aHHAX INpeAyCMaTPHBAIOTCH
NPOTHBONOXKAPHBIMH.

OrpaHuueHHe pacmpocTpaHeHHs AbiMa B nomeme}mﬂ 10 MYCOpo-
NpPOBOJlaM JOCTHUTaeTCsl HaJeKHOH H30JsLHed MyCOpOCOODHBIX KaMmep
OT CMEXHBIX NMOMELIeHHH, YCTPOUCTBOM YIJIOTHEHHH B MeCTaX CTHIKOB-
KH TpyO U KOXKYXOB IIDHEMHBIX KJaIaHOB CO CTBOJIOM, BBIBEJEHHEM
OT0JIOBKa MyCOPONPOBOJA BHILIE YPOBHS KPOBJIH C YyCTPOHCTBOM HA HEM
Aegaextopa. MycoponpoBo/ibl H3rOTOBJASIOT U3 HECrOpaeMbiX MaTepua-
jgoB. CoenuHenne Tpy6 [JIsi CTBOJIOB OCYILIeCTBJsieTCss Ha MydTax
C 3aJleJIKOH Liesiell MexKJy CTBOJIOM MYyCOPOIpPOBOAA U My(TOH CTpOH-
TeJBHBIM pacTBOPOM. CTHIKM KOXKXYXOB IIPHEMHBIX KJallaHOB CO CTBO-
JIOM H CTHIKH TPy0 Ha CTBOJIE MyCOpPONIPOBOJA JOJIKHbI ObITH I'a30BO/I0-
HenpoHHLaeMbIMU. [IpueMHBIe KlamaHbl HOJIKHBI Jerko, 6e3 3aemnaHui,
OTKPHIBAThCS U 3aKPBIBATBHCS; IPH 3aKPHITOH JABeple 3aKpelieHHbIH
Ha HeH YIVIOTHUTENb AOJXKEH IJIOTHO IIPHJerath K KOXyXy KJialaHa
U HCKJI04aTh IOACOC BO3Ayxa. KOHCTPYKIHH MycOpOCOOPHBIX KaMmep
JOJIZKHBl  OBITb HEeCropaeMbIMH C IpPEeJOM OrHECTOHKOCTH He MeHee
1 u. Bxox B Mycopoc6OpHYI0 KamMepy MHOJKeH ObITh H30JHPOBAaHHBIM
OT BXOJia B 3JlaHHe M Jpyrue noMeunieHus. Ilepen npuemMko# B sKcmaya-
TalHI0O MYCOPONIPOBO/| HCIILITHIBAETCSI HA HAJHUYHE TSTH B -CTBOJIE IIyTEM
€ro 3aJBIMJIEHHS TPH 3aKPHITHIX IPUEMHBIX KJamaHax H IJIaMEHEM
CBEYH Ha OTCYTCTBHE IIOJCOCA BO3/JyXa uepe3 3aKphIThle JIBepIbl MpH-
eMHbIX KaanaHoB [19]. PesynbTaThl NpoBepKH O(QOPMISIIOTCS aKTOM
NPOBEPKH HAJHYHS TATH U OTCYTCTBHSA MOJcCOca Bo3ayxa. B akre mpu-
€MKH MyCOpPOIIPOBOJa B SKCIJIYaTaIHIO AOJKHBI OBITh YKa3aHbI Pe3y/ib-
TaThl HCOBITAHHH, HCIIPABHOCTb paboThl 060PYIOBaHHSI MYCOPONPOBO/IA
U JlaHHBle O KayecTBe BHINOJHEHHBIX pabor. CXeMbl Y3JI0B MyCOpPOTPO-
BOJla NOKasaHbl Ha puc. 17.1.
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Puc. 17.1. Cxema ycTpolicTBa MYyCOpPONpPOBOJAOB:
a — oOuuii BuA; 6 — KOPOG OYHCTKH; B — CTBHIK TpyG;

I' — MpHEeMHbIi KiaamaH; | — BbITSXKHaAs TpyGa; 2 — KO-

po6 OYHCTKH; 3 — NpHEeMHble KJjamaHbl; 4 — MYyCOpoO-

cGopHblft GyHKep; 5 — BHITSIKHas Tpy6a; 6 — pyuHas

nebenka 7 — epui, NOJABeIIEHHBbIH K Tpocy; 8 — 3aue-

KaHKa IleMeHTHbIM pacTBopoM; 9 — wmydra; 10 — npo-
cMOJeHHasl makas; 11 — xomMyThl

CymecTBeHHOe 3HauyeHHe JJIsi OTPAHHYEHHS] PaCNpOCTPAHEHHsS Mpo-
AYKTOB TODEHHS IO 3[MaHHIO MMeeT 3alluTa ABEPHBIX H TEeXHOJOTHYe-
CKHX NPOEMOB B OTrpaKJaloIHX KOHCTPYKUHAX noMemieHuid. Crocobml
HX 3alHThl H3JOXeHB B ra. 10.

17.2. IMpoTuBoabIMHASI 3alHTA JECTHHIL

TIpoTHBOABIMHON 3alUTe JIECTHHI[ B MHOTO3TAXKHBIX 3[aHUSAX IPH-
naercst ocoboe sHauyeHue. Ilpu molkapax OHHM NpefHa3HA4alOTCs s
3BaKyalluH JI0JeH, SIBJISIOTCS OCHOBHBIMH NYTSIMH JU/Isl TMOJA4YU OTHETY-
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Iamux cpeacts. IT03TOMy TeXHHUECKHe pelIeHHs IO NPOTHBOABIMHOM
3alIUTE JIECTHHL, JOJIKHBl HCK/JIKYaTh HX 3aJbIMJIEHHE B TeUeHHe Bpe-
MeHH, HeOOXOAHMOTO [JIsi S3BaKyalluH JIoJell, a Takke obecneynBaTh
ycheliHble AeHCTBHS NMOKapHBIX noapasienenuit. Ilocaennee o6cros-
TeJbCTBO 00BsICHseT TpeOOBAaHMS, HAaNpUMep, K CTeHaM JIECTHHYHBIX
KJIETOK U HEeCyIIHM 3JeMeHTaM 3BaKyalHMOHHLIX JIECTHHI, IpeJes Orue-
CTOHKOCTH KOTOPBIX IOJI)KEH 3HAYHUTEJbHO INpEBHIIAThb HeobXoauMoe
BpeMsi 3BaKyallud JIOJeH H3 3JaHHH.

IMTporuBOALIMHAS 3alUTa JECTHHI[ JOCTHTaeTcss KOHCTPYKTHBHBIMH,
06bEMHO-IIJIAHHPOBOYHBIMH H CIIELHAJbHBIMH TEXHUYECKHMH pelleHHs-
MH C y4eTOM Ha3HaueHHs 3JaHUil ¥ HX 3TaKHOCTH. CyIIHOCTb OCHOB-
HBIX KOHCTPYKTHBHBIX M O00'b€MHO-NIJIAHHPOBOYHBIX DELIEHHH CBOJHTCS
K M30JISIUH JIECTHHI[ OT NOMENIeHH# pa3JUYHOTO HAa3HAUEHHs Ha 3Ta-
JXKax 3JaHHH, H30JSLHH JECTHUI OT MOJBAJIOB, H30JSALHMH JECTHHI
OT YepAaKkoB, MPHMEHEHHIO YCTPOHUCTB, OCBOOOXKAAIOIIHMX JIECTHHIIH
OT JbIMA.

Hsonsiuss JIECTHHI[ OT TOMELIeHMH pasJu4YHOrO0 Ha3HaYeHHsS
Ha 3Ta)kax 3JaHUS JOCTHTAeTCs pa3MelLleHHeM HX B JIECTHHUHBIX KJeT-
Kax. OrHecTOHKOCTb CTEH JIECTHHYHBIX KJETOK YCTaHaBJIHMBAaeTCs
B 3aBHCHMOCTH OT TpebyeMO#i CTelmeHH OrHeCTOMKOCTH 3/ aHHf.
Bo BHyTpeHHHX CTeHAaX JIECTHHYHHIX KJETOK He JONyCKaeTCsl YCTpOHi-
CTBO KaKuX-1H60 MpoeMoB, KpOMe ABepHBIX. VMCKiioueHHeM SIBJSIOTCS
cJly4au, OrOBOpEHHBIE B CIEIHaJU3HPOBAHHBIX HJIU OTPACJEBHIX IVaBax
CHulloB. [IBepHble MPOEMBl MOJKHBl 3aIIMUIATBCS TVIYXHMH CaMo03a-
KPBIBAIOUIUMHUCS JBEPSIMH C YIJIOTHEHHBIMH IPUTBOpaMHu. B OT/Je/abHBIX
clyuasx AONYCKAlOTCs [ABEpH, OCTeKJEeHHble apPMHPOBAHHBIM CTEKJOM.
B XHJABIX 31aHHSAX AOMYCKAeTCs YCTPOHCTBO OTKPBITHIX NMPOEMOB MEX-
Iy JIECTHHYHBIMH KJETKAaMH M NO3TaXKHBIMH BeCTHOIONSMH-XO0JJIaMH,
€CJIH CTEHHl YKa3aHHBIX MOMEIleHUH HMeIOT Ipefes] OrHECTOHKOCTH
He HHXKe Ipejesa OTHECTOMKOCTH CTEH JECTHHYHBIX KJIEeTOK, H 3TH IO-
MEIleHHs OTAeNeHB OT OOLIMX KOPHAOPOB CaMO3aKPHIBAIOIIUMHUCS
JBEpSIMH.

B npoMBILJIEHHBIX 3[aHHSAX CO B3PHIBOONACHBIMH NPOH3BOACTBAMHU
IBepHbIe NMPOeMbl JIECTHHYHBIX KJETOK, COeIMHSIONUX B3DHIBOONACHbIE
NOMEIIeHHs ¢ 00beMOM JIECTHHUYHOH KJETKH, 3allUIaloTcs TamoOyp-
LIJTI03aMH C NMOCTOSIHHBIM MOJANOPOM BO3AyXa, B JIECTHHUHBIX KJETKax
3anpenaercs yCTPoHCTBO pabouux, CKJIAACKUX H T. 1. MOMELIEHHH;
NpoKaajKka TPyOONPOBOJOB C JIErKOBOCIJIAMEHSIOIIUMHUCS H TOPIOYHMH
JKHIKOCTSIMH, OTKDHITasl MPOKJajKa 3JeKTPHUeCKUX Kabesell H BO3.y-
XOBOJOB, 00/JHMIOBKA NOBEPXHOCTEH KOHCTPYKLUHH CrOpaeMbIMH MaTe-
puajsaMH. B mensix 3amuTH JIECTHHI[ OT BO3MOXKHOIO 3a/bIMJIEHHS
He JIONyCKaeTcsi TaKXe YCTPOHCTBO BBIXOJOB B JIECTHHUHBIE KJIETKH
U3 WAaXT TPY30BBHIX NOJBbEMHHKOB.

Kpome nectHHIL, pacnojaraeMbiXx B JIECTHHUHBIX KJETKaX, B MpPO-
MBIIIJIEHHBIX H T'Pa)XJaHCKUX 3[aHHIX BCTPEYAlOTCsi OTKPBITHIE JIECT-
Huue, IlpumeneHue ux OOBsICHSIETCS, TJIaBHBIM 06pasoM, 3CTETHUe-
CKHMH C000pa)KeHHSMH, a B HEKOTOPHIX CJydYasix H TpeGOBaHHSAMH
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3KOHOMHKH. OTKpHITHIE JECTHHUBI IOAPAa3/easiloTCsl Ha BHYTPEHHHe
¥ HapyxHble. [Ipu ycrpoficTBe BHYTPEHHHX OTKPBITHIX JIECTHHI[ B MEX-
Ay3TaxKHBIX MepeKpHITHAX 06pa3yloTCsl OTKPHITHIE IIPOEMBI, 4YTO CIO-
cobcTByeT 3aAbIMJEHHIO Bcero 3faHHs. I1o3ToMy BHyTpeHHHE OTKpHI-
THie JIECTHHIIBI JONYCKaeTCsl yCTpauBaTh B BHJAE HCKJIOYEHHS NpH cob-
JIIONICHHH OINpe/eieHHbIX TpeOoBaHuii Ge3zomacHocTH. Tak, B J060M
NPOMBILLIEHHOM 3AaHuu [17] nomyckaercs mNpPOEKTHPOBATH TOJBKO
OZHY BHYTPEHHIOIO OTKPHITYIO JieCTHHIY (6€3 JIeCTHHUHOH KJIeTKH) H3
BeCTHOI0/Is1 0 BTOpOro staxa 3manuit I u Il crenmeHeit ornecToHKOCTH.
IIpr 3TOM BeCTHOIONb AOJIKEH OTAEISTHCS OT KOPHAOPOB H IOMelle-
HHH TIPOTHBONOXKADHBIMH I€PeropofiKaMH H CaMO3aKphIBAIOUIHMHCS
JIBEpPbMH C YINJOTHEHHBIMH NMPHTBOpaMH. B 00IIecTBEHHBIX 3JaHHSIX
JIONYCKaeTCsi YCTPOMCTBO HECKOJbKHUX OTKPBITHIX JiecTHHI[ (6e3 orpax-
JalOIHX BHYTPEHHHX CTeH H NEePeropojoK) M3 BeCcTHOI0JIA A0 BTOPOTrO
3Taxa, eCJH CTeHbl U NMEPEeKPBITHS BeCTHOIONS BBIIOJHEHBl H3 HECTo-
paeMBIX MaTepHAJIOB C IpelesJoM orHectoiikoctu He MeHee 0,75 u,
a ToMelleHHs BecTHOHOJefl OTHesNeHBl OT KOPHIAOPOB IleperopojkKaMu
¢ nBepbMH. [JIaBHBIE JIECTHHIIBI pa3pellaeTcsi yCTPaHBaTh OTKPBLITHIMH
Ha BCIO BHICOTY obuiecTBeHHBIX 3nanuil I u Il cremeneii ornecrofikocTu
IIPH YCJIOBHH YCTPOMCTBA OCTAJbHBIX JIECTHHI, 3JaHHS B 3aKPBITHIX
JIECTHHUYHBIX KJeTKax. BecTu6iony U MO3TaxKHble XOJJIB, NPHMBIKAIO-
Hiye K BHYTpPEHHEH OTKDHITOH JIECTHHIE, IOJIKHBI OTJAEJAThCS OT OC-
TAJbHBIX NMOMEIIEHHH HeCropaeMbIMH OTrpa’KJaIOUHUMH KOHCTPYKIHS-
MH C IpefesoM orHectoiikocTu He MeHee 0,75 4 M OT KOPHJOPOB Iepe-
ropoJKaMH C ABepbMH. YCTPOHCTBO BEIXOJOB HENOCPEACTBEHHO H3
CKJIaJIOB M KJIaJIOBBIX CrOpPaeMBIX MaTepHaJsiOB B BECTHOIONH, XOJIJIBI
H KODHJOPHI, IPUMBIKAIOLIHE K OTKPBITHIM JIECTHHIIAM, He JONyCKaeTcs.

TakuM 06pa3oM, HOPMATHBHBIE IOJIOKEHHSI COJepiKaT TpeGOBaHHS
10 H30JISIIMH OTKPHITHIX JIECTHHI[ OT NOMEIIEHHH, pPacloJOXKeHHBIX Ha
Jraxax 3ganuii. Bmecre ¢ TeM, KakK NMOKasbiBaeT NMpaKTHKA TYILIEHHS
H0XXapoB B NOAOGHBIX 3JIaHHX, STH MepHl He Bcerjaa siBAA0TCS 3¢ dek-
TUBHBIMH, CjielyeT HMeTb B BHIY M ellle OJHO OGCTOSITENbCTBO: BHYT-
peHHHe OTKpPBITHIE JIECTHHIIB HCIOJb3YIOT JJIsi 9BaKyaluu Jiojel Ha
caIyyai moxapa B 3/aHHH. B COOTBETCTBHM C HOPMHPYEMBIMH IOJIOXKE-
HHUSIMH BBIXOJBl H3 3/JaHHSI IO BHYTPEHHEH OTKPHITOH JIECTHHIE B psile
CJlydyaeB He MOTYT NPHHHUMAThCS 3a 3BAKyalHOHHBIE H He JOJIXKHbBI y4YH-
THIBATHCA IIPH pacyeTe IyTell 9BaKyalUuH, eCJU peasibHOe BpeMsl JIBH-
JKeHHs Jojefi or HauboJsee yHaJeHHOro TNOMENIeHHs [0 BHIXO1a
U3 37aHUa IIpeBHIIaeT HeoOXOJHMOEe BpeMs 3BaKyalHH C 3Taxa
3JaHHS. ,

B 3akioueHHe HeO6XOAMMO OCTAHOBHUTHCS Ha INPOTHBOABIMHOH 3a-
IIHTe HAPYKHBIX OTKPHITHIX JecTHUL. Takue JIeCTHHIB paspelraercs
HCNOJIb30BATh B KauecTBE 3BAKYalHOHHHX IPH COOMIOAEHHH OIpefe-
JIEHHHIX TpeOoBaHHH 6e30MaCHOCTH K HX YCTPOMCTBY M 3KCIJIyaTallHH,
obecneyHBaOMIMX HOPMAJNbHBIH PHTM ABHXKEHHS JIOJedi NpH 3Bakya-
I[HH; paspellleH0 TaK¥ke HCIOJb30BaAHHE HAPYMKHBIX OTKPBITHIX JIECTHHIL
B KauecTBe BTOPOTO 3BaKyallMOHHOTO BHIXOJA. 3aJbIMJIEHHE TaKHX
JIECTHHI, BO3MOXKHO B pe3ysbTaTe pa3pylIeHHs HAPYKHBIX CTEH, OT/e-
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JISTIOLIHX Hapy2KHBIE JIECTHHIB OT BHYTPEHHUX TOMELIeHHH, H B pPe3yJib-
TaTe MPOHHKAHHS IPOAYKTOB TOPEHHs 4Yepe3 [BepHble U OKOHHBIE
IPOEMHI.

HesapiM/s1eMOCTb HapyXKHBIX JIECTHHI MOXKeT OBITh obecmeyeHa
NpH Hajjiexalled H30JALMH HX OT 3TaxKeH 3JaHHA. YCTPOHCTBO HX
y OCTeKJIEHHBIX CTEH, a TaKxKe OrpaxJalouluxX KOHCTPYKUHH C MpUMe-
HEHHEeM CropaeMbIX MaTepHaJIOB JOJIKHO ObITh HCKJIOYeHO. [IBepu ans
BBIXOJa Ha IVIOIIAJKH JIECTHHI[ JOJIXKHBI OBITh CaMO3aKphIBaIOIHMHCS
C YIJIOTHEHHBIMH IIDHTBOPAaMH, TJIyXHMH HJIH OCTEKJEHHBIMH apMHpO-
BaHHBIM CTEKJIOM M pacIoJiaraThCsl 3a INpejesaMH Maplled Ha paccTosi-
HUH He MeHee IIMPHHBI Mapiua. IIpm HCIOOJb30BAaHHH HAapPyXKHOH JIeCT-
HHUIBI B KayeCcTBe 5BaKyallHOHHOH IIpe/ies] OTHeCTOHKOCTH Hapy»KHOH
CTEHBI, OT/eJSIOUIell MOTakKHble OMEeLIeHHsI OT HapyXHOH JIeCTHHILbI,
JIOJIZKeH NPHHUMATbCSl B 3aBHCHMOCTH OT CTEll€HH OIHECTOMKOCTH 3/a-
HHSI B COOTBETCTBHH C TpeOOBAHHMAMH, INpeLbSIBISEMBIMH HOPMaMH
K CTeHaM JIECTHHYHBIX KJeTOK. IIpu ucnosb30BaHUH Hapy:KHOH JIECTHH-
Ibl B KauecTBe BTOPOr0 3BaKyallHOHHOTO BHIXOJA IpeJes] OrHeCTOHKO-
CTH CTeHBI JOJIKeH COIOCTaBJAATbCS C HeOOXOAHMBIM BpeMeHeM 3Ba-
KyallHu JIIOZledl U3 3/1aHHsl, a B HEKOTOPHIX Clydasix H C BpeMeHeM, He-
006X0JMMBIM AJI JIOKAJH3alHU Moxkapa. MOXKHO rOBOPHTb 00 HCIOJb-
30BaHHHM HAPYXKHBIX JIECTHHI| JJIs Lieleli IOXKAapOTylIeHHs, eCJIH OHH
PpasMellleHBl Y HecropaeMhlX OrpakKAalouiux KOHCTPYKUHH ¢ IpefesoM
oruectofikocti He menee 0,75 u.

H3onauus JecTHUI, OT MOJBaJOB TpebyeTcss B clydyae HCIOJb30Ba-
HHA TOJBaJbHBIX NOMEIIEHHH MOJ CKJAafbl, KOTeJbHble HJIH pa3Melle-
HHSl B HHX IIPOM3BOJICTB, CBSI3aHHBIX C IPUMEHEHHEM TOpIOUHX MarTe-
PHaJIOB, H JOCTHraercs YCTPOHCTBOM 060COOJEHHBIX HJIH CaMOCTOSI-
TeJbHHX BXOJOB B NOJBaj. Bxojabl B mOMelleHUs NOJABaJbHBIX H 10-
KOJIbHBIX 3TaeH HOIyCKaeTcs NpejycMaTpHBATb depe3 JeCTHHYHbIE
KJIETKH, €eCJIH B 3THX IIOMeLIeHHsX HeT CropaeMbiX MaTepHaJIOB,
3a HCKJOYeHHeM cJjyyaeB, YykKaszaHHbX B rjaaBax uyacta II CHulla.
CxeMHl ycTpoiicTBa BXOJZOB B NOJBaJ MOKa3aHbl Ha pHuc. 17.2.

JlecTHUYHBIE KJETKH B MHOrO3TaXHBIX 3/[laHUSX BBICOTOH OT YpOB-
Hs 3eMJIM [0 KapHH3a HJH Bepxa mapamera O6osee 10 M poBoaarcs
J0 yeprakoB. KosHuecTBO BXO/MOB Ha 4eplaK NPUHHMAETCs He MeHee
JBYX, yCTpauBaeMblX M3 KpaHHHX JIECTHHUHBIX KjaeToK. Ilpum puune
WM HpuHe 31aHusa 6osee 100 M BXOAbl HA YepAaK MOJIKHBI yCTpaH-
BaThCsl yepe3 Kaxawsle 100 m. Kak mpaBmsio, BXOABI yCTPaHBAIOTCS
[0 MapllaM JIeCTHHIB! C IVIOWaAKaMu Iepel BXOAOM Ha uYephak.
B 3paHHAX BBICOTOH N0 MATH 3Taxeidl BKIIOYHTENBHO JIOIYCKaercs
YCTPOHCTBO BXONOB Ha YeplaK M3 JIECTHHUHBIX KJETOK uepe3 JIOKH
MO 3aKpelJIeHHBIM MeTaJJIHUYeCKUM CTpeMsIHKaM. B xumawix, ob6uie-
CTBEHHBIX M BCIIOMOr'aTeJbHBIX 3[aHHUSIX C NMOKPBITUSMH BBICOTOH TpHU
sTaxa u 6oJiee U3 JIECTHHUHBIX KJIETOK JNOJIKHBI TaKXKe IpeIycMaTpH-
BaTbCS BBIXOJABI Ha KpoBJio. VX KOJHUeCTBO NMPUHHMAaeTCsl U3 pacuera
OJMH BHIXOJ, Ha KaxJaple MoJHBle W Henmoauele 1000 M2 nJomany
MOKDPBITHS, 38 HCKJKYEHHEM CJy4yaeB, YKa3aHHBIX B CIeIHAJH3HPOBaH-
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Puc. 17.2. YcrpoiicTBO BXOZ0OB B NMOJBAJ:

a — caMocCTosATeNAbHbIH; 6 — 060co6G/eHHbIl; B — COBMEULeHHbIH; | — BXOA B NOA-
BaJ; 2 — BXOJ Ha 3TaxH 3JaHHA

Heix ¥ orpacnaeBbix raaBax CHulloB. Cxembl ycrpoiicTBa BXOJOB
U3 JIECTHHYHBIX KJIETOK Ha 4YepAaK M KPOBJIIO 3JaHHSl MOKa3aHbl
Ha puc. 17.3. ;

M30as1Hs JIECTHHYHBIX KJIETOK OT YepPAaKOB H KPOBJIH OCYILIECTBJIs-
€TCsl OTpaxKAAlIIMMH KOHCTPYKIHSAMHE, OTHECTOHKOCTb KOTODBIX HOPMH-
pyercs rmaBoit CHull 11-2-80 «IIpoTuBONOXKapHBEIE HOPMBI IPOEKTUPO-
BaHHA 3[aHUH U coopyxkeHHui». Tak, B 31aHusax Il crenenu oruecToiko-
CTH CTEHBbl JIECTHHYHOH KJIETKH JOJIKHBl HMeTb Ipefes] OTHeCTOHKO-
CTH He MeHee 2 4, yepJauyHble NEPEKPHITHA HAaJ JIECTHHYHOH KJIEeTKON
He MeHee 0,75 4, KOHCTPYKUHHU MOKPHITUi He MeHee 0,25 u. Pacnpocrpa-
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HeHHe OrHsI 10 IePEeYHCJEHHBIM KOHCTPYKIHSM He J[JONyCKaeTcs.
ITpenen orHecTOMKOCTH JABeped M JIIOKOB JJIsl BXOJa Ha Yepiak ao0J-
JKeH cocTaBjsiTb He MeHee 0,6 u.

HasBaHHble KOHCTPYKTHBHBIE H OOBEMHO-IVIAaHHPOBOYHbIE pellle-
HHsI He MOTI'YT B IIOJIHOH Mepe rapaHTHPOBaTb He3aAbIMJIsSIEMOCTb JIECT-
HHYHBIX KJIETOK JaXKe B TeueHHe BpPeMeHH, He0OXOIUMOTro [Jsl 3BaKya-
IuH Jofed. B cBsid3u ¢ 3THM IpeaycMaTpUBAETCsI BO3MOXKHOCTb yia-
JIEHHS] IbIMa U3 JIECTHHYHHIX KJETOK. JIeCTHHIB, KaK IpPaBUJIO, pasMe-
LIAIOT Yy HapYXKHBIX CTeH ¢ 00s3aTeJbHEIM YCTPOHCTBOM OKOHHBIX IIPO-
€MOB, KOTOpble BHINOJHSIOT pOJb ABIMOBHIX JIIOKOB H O00eCHeYHBaloT
JIY4LIyI0 OPHEHTHPOBKY 3BAaKYyHDYIOIIUXCS NpH ABHKeHHH. [Ipu 3amou-
HEHHH OKOHHBIX IIPOEMOB CTEKJ0O6JOKaMH Ha KaXKAOM 3Taxe JeCTHHY-
HOH KJIETKH HpeAyCMaTpPHUBAIOTCSI OTKPHIBAIONINECS CTBOPKH IJIOLIAMbIO
He MeHee 1,2 M2, B JIeCTHHUHBIX KJeTKax 0e3 eCTecTBEHHOrO OCBelle-
HUSI HEe3aAbIMJSIEMOCTb, HE3aBHCHMO OT Ha3HAuUeHHsl 3IaHHS H €ro
9TaXHOCTH, obecrneuuBaercs CO3JaHHEM MOJNOpPa BO3AyXa. ¥CJIOBHS
pacdera cucTeM IOJANOpa Bo3Ayxa c(HOPMYJHPOBAHBI B COOTBETCTBYIO-
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Puc. 17.3. CxeMmbl ycTpoiicTBa BXOHOB H3 JIECTHHYHBHIX KJETOK Ha YepAak
H KpBIY 3/aHus:

a — BXOJ Ha uepJaK No MapiuieBoH JecTHHNe; 6 — BXOJX HA YeplakK NO CTPeMsHKe;, B —
BBIXOJl Ha KpPBIIUY H3 JIECTHHYHOH KJETKH: I — BBIXOJ Ha Kpbimy Yepe3 GajKOH
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mux raaBax CHullos. Tak, B npombilieHHbX 3aanusax [17] ¢ npous-
poacrBaMu Kateropu#i B, I' u J| pomyckaercs mpejaycMaTpHBaTh TeM-
Hble JIECTHHUHBIE KJETKH C IOANOPOM Bo3JAyXa Bo BpeMs noxapa 20 Ila
Ha ypOBHe IepPBOro Taxa IPH OJHOH OTKPHITOA ABEpPH.

Fnasa 18

JABIMOYIAJISAIOIUE YCTPOUCTBA

18.1. CocTtossHHe HOPMHMPOBAHMS

JbiMoypansiiolmiue ycTpOHCTBA B COYETAHHH C OGBEMHO-IJIAHHPO-
BOUHBIMH H KOHCTPYKTHBHBIMH pEIIEHHSIMH 3JaHHii CHOCOOGCTBYIOT 3a-
JepxKe 00beMHOro paclnpoCTpaHeHHs MoxKapa, yAaJeHHIO0 NPOAYKTOB
ropeHHusi B XKeJaeMOM HalpaBJeHHH, HCKJAIYAIOT BO3MOXKHOCTb pac-
NPOCTPAHEHHS IOXKapa 3a IpeJessl ropsillero nNoMemleHus, YeM co3/a-
I0T Heo6XoAuMBle YCJIOBHSA [JIsl 9BaKyalluH JIOAeHd W paboThl MOXKap-
Heix. IIpu oTcyTCTBHH ABIMOYJAJSIOLIMX YCTPOHCTB HJIH HX HeEJOCTa-
TOYHOH IJIOAZN HeH3OexkKHO 3aJbIMJIeHHe CMEXKHBIX INOMelleHH# JH60
BCero 37aHusl. B oTJenbHBIX cayuyasix ABIMOYJaJsIoOllHe YCTpoiicTBa
MOr'yT GBITH HCIOJb30BAHBI AJIs1 pa3AblMJIEHHsT HUIKHEH 30HH B o6beMe
rOpsilllero IMOMELIeHHs] H CHHXKEHHS B HEM TeMIepaTypel Cpebl.
DTo AOCTHraeTrcsi NpUMeHEHHeM CIelHaJbHBIX KOHCTPYKTHBHBIX pelie-
HHUH [0 OrpaHUYEHHIO BO3MOXKHOH - NMJIOLIAJH TOPEHHS U YBeJHUEHHIO
razoo6MeHa B ropsilieM IOMelleHHH. B peanbHBIX YCJIOBHSX H3JHIIHE
OpraHH30BAHHBI NPUTOK BO3JyXa B 30HY IOpPeHHS CNOCOOCTBYeT HH-
TeHCH(HKAMH II0XKapa, a CHHXKEHUE TeMIepaTypsl Cpeabl H pPa3ibiM-
JIeHHe HHJKHell 30HB o0beMa Topsllero NOMeIleHHS BO3MOXKHO IpH
OJIHOBPEMEHHO! OpraHu3allii aKTHBHBIX Mep IO JIOKaJH3alHH NoxKapa
H €ero TYLIEHHIO.

OYHKIHE JBIMOYAAJSIONHX YCTPOACTB BO MHOTHX NOMELIEHHSIX BHI-
MOJIHSIIOT OKOHHBIE IpoeMbl HiH (ponapu. OnHAKO B CBSI3H C BHeJpe-
HHEeM B NPAKTHKY CTpOHTeNnbcTBAa OecOHAPHBIX 3JaHHH MOSBHJIACH
He06X0JHMOCTb NPOEKTHPOBATh B HHUX CIIelHaJIbHble JbIMOYAAJISIONIHE
YyCTPOHCTBA: INAXThl MJH JIOKH., B cooTBeTcTBHH ¢ TpeGOBaHHSIMH
CHulloB pns moMelieHHii NPOMBILIIEHHBIX GecOHAPHBIX 3IaHH
C IPOH3BOJACTBAMH, OTHOCHMBIMH IO NOXKAapPHOH ONAaCHOCTH K KaTero-
pusM A, B u B, niomane ceueHHsi IIAaXT ALIMOYAAJIEHHS CJELyeT
onpeneasaTb pacyeToM. IIpu OTCYTCTBHH pacUeTHBIX NaHHBIX ILIOIIA/b
axT JOJIXKHA coCTaBisaTh He MeHee 0,29, miomaau nomemenuit [17].

Hsnoxennble Tpe60BaHHS PacHpOCTPAHSIOTCS TaKiKe HAa YacTH TO-
MelleHu#i ray6unolt Gosee 30 M, HENOCPEACTBEHHO TNPHMBIKAIOIIHX
K HapyXHBIM CTeHaM C OKOHHBIMH NpoeMaMH. B ocTajbHBIX MPOU3BOJI-
CTBEHHBIX TOMEIUEeHUsAX (PYHKUHH ABIMOYAAJSIOUHX YCTPOHCTB MOTYT
BHINIOJIHAATh OKOHHBIE NMPOEMbl HJIM aspallHOHHble (oHapH, IJIOLIALb
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KOTOPBIX H MECTOPAcCIOJIOJKEeHHe 110 BHICOTe INOMeIleHHs He HOPMHpY-
I0TCS.

[1pu pasmenieHHH B MOJBAaJbHBIX NOMEIIEHHSAX CKJAJOB CrOpaeMbiX
MaTepuaJioB, a TaKKe HECrOpaeMbX MaTepHAJOB B CropaeMod yma-
KOBKe [Jisi LeJell AbMOyAaneHusi Tpebyercs NpeaycMaTpHBaTb OKHa
pasmepamu 0,75 1,2 M npu cymMMapHOH ux miomanu He MeHee 0,20
OT MJOLIAaAH IoJia MoABaJNbHEIX momemteHui [20]. [das Beimycka AbIMa
Ha cJyyald ToxKapa M3 MOJABAJbHBIX M IIOKOJBHHIX 3TaxKeH KHJIbIX
3MaHHH HOpPMaMHU INpeLyCMaTpHBaeTcs YCTPOHCTBO B KaXKJIOM OTCeKe
He MeHee [BYX JIIOKOB HJH OKOHHHIX NMpoeMoB wiupuHOH 0,9 M u BHICO-
toit 1,2 M [13]. OxoHHble IPOEMBI NMOABAJbHBIX U LIOKOJbHBIX 3TaxKeH
3(ppeKTUBHO HCNOJb3YIOTCS TaKXke g IeJed I0XKapOoTyLIeHHS.
Ilpu moxapax B 3aKpBITHIX NOMELIEHHAX [Js YAaJdeHHs TIPOAYKTOB
rOpeHHs] U BBEJEHHS] CHJI H CPEJACTB Ha TylIeHHe NPHXOAUTCS BCKPHI-
BaTh Orpaxjaiolide KOHCTPYKIHH, YTO CBA3aHO C OOJBIIMMH 3aTpa-
TaMH BpeMeHH, CHJ u cpeAcTB. Iloxkapsl B 3TOM cjydyae NPHHUMAIOT
3aTSXKHOH XapakTep M HAHOCAT 3HAUMTEJbHBIH yiiep6. Cienyer oTMme-
THUTh, YTO ABIMOYAAJSIOUIHE YCTPOHCTBA NOABAJbHBIX H LOKOJbHBIX 3Ta-
Kell MOryT o6eCHeudTb He3aJAbIMJISIeMOCTh 3[aHHsI TOJbKO B COYETaHHH
C JIPYTMMH KOHCTPYKTHBHBIMH H O0OBE€MHO-TJIAHUPOBOYHBIMH peLIeHHsI-
MH, HalpaBJeHHBIMH Ha H30JISIIHIO MOJABAJbHBIX NOMELIeHHH OT BHILIE-
JIeKaUluX 3Taken.

CeueHue JBIMOBBIX JIIOKOB HOPMHUDPYETCS TaKXKe U [JIsl 3aHHH 001e-
CTBEHHOrO HasHaueHus. Hampumep, mas cuen TeatpoB [23] muomans
CEUeHHSs] JIIOKOB OMNpejessieTcss W3 pacuera 2,59%, a AJs CIeH KayGoB
29, [14] nyiomanu maaHuiera cleHbl Ha Kaxable 10 M BBICOTHI CIIEHH-
YecKOH KOpPOOKH (BBICOTA CI€HHUECKOH KOPOOKH INPHHHUMAETCs OT I10Ja
HHUXKHEro TpioMa J0 HauBHICUIEH OTMETKH MOKPBITHS Hal CLEHOH).

OnBIT NPOMBIIIJIEHHOTO H T'PaXKJIaHCKOTO CTPOUTEJIbCTBA, 4 TaKkKe
aHaJiu3 pasBUTHS HOPM CTPOUTEJIbHOrO IMPOEKTHPOBAHHS MOKA3bIBAIOT,
4T0 06/1aCTh IPHMEHEHHS ABIMOYAAJSIONIUX YCTPOMCTB PaCIIHPSIETCS.
OCHOBHBIM KpHTEPHEM, PErJIaMEHTHDPYIOUIHM HOPMY IJIOIIAAH JBIMO-
YAANSIOIUX YCTPOHUCTB IPH €CTECTBEHHOM JbIMOYJAJEHHH, SIBJISETCS
mioumajib moja MOMelleHHH. DTOT XKe KPUTEPHH YUYMTBIBAeTCs M IpH
onpefeseHHH MHHUMAJbHOH IUIOWAAH ABIMOYJAJSIOIIHX IPOEMOB
B 3apy6exXHbIX cTpaHax. 3apyOexHble HOPMBI JAOMOJHHUTENbHO YUYHTHI-
BAIOT H PSAJA APYrux (hakTOpOB: NMOKAPHYIO HATPY3KY, IJIOIIAAb MOKa-
pa WJIH ero IepuMeTrp, pacCueTHYIO BHICOTY IoMelleHHst T. A. CpaBHH-
TeJbHble JaHHbBIE 10 HOPMHPOBAHHUIO IJIOLIAAH CEYEHHS [bIMOY/IAJSIO-
IIUX YCTPOHCTB F; B MPOMBIIIJIEHHBIX U CKJIAJCKUX 3JaHHAX HEKOTOPbIX
cTpaH npuBejeHsl B Tabu. 18.1.

AHanyu3 HOpMHPOBAHHSA IJIOMIANH CEUEHHS uumoynanmomnx yCT-
POMCTB B IIeJIOM He JaeT INpeACTaBJeHHs 00 06'beKTHBHOCTH KaKOro-
aubo HOPMATHBHOrO AOKyMeHTa. Mx TpebGyemas miomiajp, gaxe JJs
00'beKTOB, OJHHAKOBBHIX [0 IMOXKApPHOHW ONACHOCTH, BAPbUPYETCS B JO-
BOJIbHO IIHPOKHX Ipejesax, YTO CTaBHT MOJ COMHEHHe 060CHOBAHHOCTh
HOPDMHDYEMBIX BeJHYHH, HX COOTBETCTBHE TpPeGOBAHUAM MOXKapPHOH
6€30MacHOCTH M 3KOHOMHKH.
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Ta6auna 18.1

Fa %, dakTopH,
Crpana K TJIOafu BJIHSIIOLIHE [Mpumeuanus
noJja Ha F
rap Kaacce noxapuoit Kanaccudpuxanus MoKapHOH
OMacHOCTH ONMaCHOCTH OTJIHYaeTcss OT MpH-
1,0 usitoit B8 CCCP. HMmeercst pasu-
0,75 B YyHe 1O rpajauluH TeMmoepaTypsl
0,5 C BCIIBILIKH nepepa6GaTbiBaeMbIX
0,25 i JKHIKOCTEH *,
0,1 E
HPB Kareropus npo-
H3BOJCTB:
0,2 A,BbuB Jlnst OJlHO3TAXKHBIX 31aHHH
0,5 A B JIJ11 MHOro3TaXHbIX 3AaHHUil
ITHP [Toxkapuasi Harpys-
. Ka, Kr/m?
1,5 25
1,5—2,5 25— 50
2,6—3,5 50—100
3,5—5 100—200
5 200
CECCP 0,2 Kareropusi npous- [Ipn OTCYTCTBHH pacyeTHbIX
Boacts A, B, B JIAHHBIX
Ascrpus 1,2—4,6 [Moxxkapnaa uarpys- JIONMONIHHTENIbHO ~ YYHTBIBAKOT-
Ka csl: BO3MOXKHAsl IVIOWAAb HJH
nepuMeTp Ioxapa, pacyeTHas
CLIA Kaace noxapuoii BBICOTA MOMEIIeHHA H JomycKae-
- OTAaCHOCTH: Masi TOJILHHA CJIOST ABIMA, 3TaXK-
0,67 a HocTh 3janud. Ilpu Kaaccuduka-
1 B IMH TIOMELIeHHH  YYHTHIBAaeTCS
2 — 33 c KOJIHYEeCTBO TENJa, BHIAEJsieMOe
NpPH MoXKape C eAHHHIBl M/I0Lia-
OPT 0,2 —10 [Moxapuast Harpys- | aAn moJga
Ka &
CEA¥* 0,18— 9,3 To xe

* K B3pBIBOONACHBIM IPOH3BOACTBAM OTHOCSTCS MPOM3BOACTBA KaTeropuii A
H B, casanHble ¢ nepepaGOTKOH rasoB, »HAKOCTEH, H NMPOM3BOACTBA, B KOTOPHIX MO-
ryT 06pa3oBBIBATbCS B3PBIBOONACHBIE CMeCH MbLIH. [ToXKapHas onacHOCTb NMPOM3BO/CTH
kareropuii C, Il u E cooTBercTByeT omacHOCTH HPOH3BOACTB Karteropuit B, I' u I

B CCCP.

** Hopmbl EBponeiickoro KOMHTeTa CTPaxOBHIX OOGLIECTB.
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DddekTHBHOCTD paGOTHl  ABIMOYAANSIOMHX YCTPOHCTB 3aBHCHT
OT HX CeYeHHsi, KOHCTPYKTHBHOTO HCNOJIHEHHsl, crocoba TNpuBeJeHHs
B JeHfCTBHEe M Da3MelleHHs.

18.2. TeopeTHuyeckue MpPeANOCHIIKH 00OCHOBAHMS
Tpe6yeMoii NJIOWAAM MWAXT ALIMOYAAJEHUS B OJHOITAMKHbIX '
OechoHapHBIX 3AaHHUSIX

IlepBble TeopeTHUYECKHE H SKCIIepDHMEHTaJbHbIe HCCIeJ0BaHUsA B 00-
JIACTH eCTECTBEHHOT0 ABIMOY/AJIeHHs NMPH Moxkapax B 3JaHUAX OTHO-
carcsa K Kouny 50-x — Hayaay 60-x roxos. B 1961 r. M. §I. Poiitma-
HOM H3JIaraloTCsi TeOpeTHYeCKHe NPeANOCHIJIKH 000CHOBaHHS Tpebye-
MOJi TJIOIIAAH JABIMOBBIX JIIOKOB. OrHeBble HCHBITaHHS, NPOBEJEHHBIE
B 1964—1965 rr. B mNpou3BOJACTBEHHLIX IIOMELIEHHAX M CIEIHAJbHO
NMOCTPOEHHBIX (parMeHTax OGecpoHApHBIX 3MaHHH, IOJOXKHJIH HaA4yaJo
ninanoMepHoMy ugydenuio B CCCP BompocoB ABIMOy/AaJeHHS H HCCJIe-
JIOBaHHIO (hAaKTOPOB, BJAHSIOUIMX HA IJIOLIAJAb ABIMOYIAJSIOIHX OTBeEp-
cruii. Pe3y/bTaToM TEOPETHUECKHX M IKCHEePHMEHTAJbHBIX HCC/e/10Ba-
HHH B 3TOH 06J1aCTH SIBHJIHCH paGoOThl MO 0GOCHOBAHHIO IVIOL[AAH JbI-
MOYAAJSIONUX OTBEPCTHH, B OCHOBY KOTOPHIX IIOJIOXKEHA TEeOpHs a3pa-
UMK 3/1aHUH.

IIpuMeHeHHe HX B NPAKTHYECKOH JeATENbHOCTH CHepKHBaJOCh
H3-3a OrPaHUYEHHOCTH HCXOJHBIX NAHHBIX, CJOXKHOCTH pacueTra U HeJO-
CTaTOYHOTrO yuera (paKTOPOB, BJIHSIOMIMX Ha IJIOLIAAb JBIMOY/JAJSIO-
LIUX ‘TIPOEMOB.

B ocHOBy apyroro. HampaB/JeHHS HCCJIeJOBaHHUil MO 060CHOBAHHIO
IJIOLIA/IH ABIMOYAAJISIOUUX NPOEMOB IIOJIOXKEHO IpeJICTaBJeHHe O To-
PH30HTA/JIbHOM PacCCJOEHHH Ta30BO3AYIIHOH Cpejbl IPH IOXKape B IO-
MEIleHHH Ha 3a/JbIMJSIEMyI0 H He3aJbMJseMylo 30HB. ®uauuyeckoe
sIBJIEHHE pa3jiesieHHs] Ta30BO3/LyIIHON Cpefibl Ha JiBe 30HBI IIPH MOkKape
B IIOMELIEHHH IOJYyYEHO AHTIHHCKUMH YYEHBIMH B ONBITAX HA MOJIENH
3MlaHUsl CpaBHUTENbHO MaJnbix pa3mepoB 0,6X0,9X0,45 M u cnpasen-
JIUBO, TI0 MHEHHIO aBTOpAa, TOJIbKO [JIsl HauaJbHOH CTaJHH TOXKapa.

- CJIOJKHOCTb MOJeIHPOBaHHs BceX (DAKTOPOB, BJIHSIONIHX HAa razoo6MeH
B NMOMEUIEHHH NPH MoXkKape, a Takke HCKIIOUEHHE IepecyeTra MHOrO-
YHCJEHHBIX JAHHBIX C MOJEJH Ha HATYypy He NO3BOJHJIO pacrnpocTpa-
HUTb B ITIOJTHOM Mepe pe3yJbTaThl HCCJEIOBaHHi HA BCe THUIB 3JaHHU
H MPHUMEHUTDb HX B NPOEKTHON NMpaKTHKE.

Pe3ysnbTaTel TEOPETHUECKHX H SKCIEPHMEHTAJbHBIX paboT C yue-
TOM JIOTIOJTHUTEJbHBIX HCCJEJOBAaHHi MO3BOJIHIH pa3paboraTh oOIIHE
TeOpeTHUYeCKHe II0JIOXKEHHS M PYKOBOJACTBO IO PacyeTy CHCTEM ecre-
CTBEHHOTO JBIMOY/JaJIeHHs1 TIpH Moxkapax B OechoHApHBIX 3JaHHSX.
B ocHOBYy o06uIHX TeopeTHUeCKHX MOJIOXKEHHH 10 pacuery IIOLIaaH
JBIMOYJAJISIIOUINX YCTPOMCTB IOJIOKEHA TEOpHSI aspaluu 3JaHHi.
CornacHo 3TO# TeOpHH, Tra3000MeH MeXAy TOPSIIHM H CMEXKHBIMHU
MOMeIIeHUSIMH HJIH OKpY2Kalollei cpefoil NpH moxape B 3JaHHH OCyLIe-
CTBJISIETCSI 32 CUeT pas3HocTeil abCOJIOTHHIX AaBjeHuit. Ha ero uHTEH-
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CHBHOCTb M HalpaBJ/ieHHe OKa3blBalOT BJHsHHEe TeMIlepaTypa BHYTpPeH-
HeHl M HAPYXKHOH Cpef, IJIOLAJb U FeOMEeTPHUECKOe pacHoJIoXKeHHe
OTBEPCTUH B OrpazKJaloIlHX KOHCTPYKIHSX, BeTPOBBIE BO3JEHCTBHS
H npoune (akropbl. HezaabIMIsgeMOCTh CMEXHEIX NMOMEIIeHHE H MyTei
3BaKyalHHu NPHHATA 32 OCHOBHOe ycjoBue GesomacHoctdH. OHO MO3BO-
JIsieT OpraHu30BaTh 6e30macHylo 9BaKyalHio JIoefl H3 3/aHUS B 11eJ10M
H IpeJOTBPaTHTb paclpoCTpaHeHHe ToXKapa 3a mpejesbl TOpPSLIEro
IIOMELeHHs B TeYeHHe BpeMeHH, pPaBHOrO MHHHMAaJbHOMY Ipejesy
OTHECTOMKOCTH OrpaKAalolluXx KOHCTpyKuu#. UTto kKacaercs Gesomac-
HOCTH JIIoJleH, HaXOASIIUXCs B rOpsilieM NOMelIeHHH, TO Heo6X0oaHMoe
BpeMs 3BaKyallUH IJIs HUX CJeLyeT pacCUUTHIBATb IO HACTYIJIEHHIO
ONACHBIX JJIs XKU3HH yesoBeKa (hakTopoB 6e3 yuera pabOTH ABIMOY/Ia-
JISTIOIIHUX YCTPOMHCTB.

L1 MCKJI0YeHHs: 3abIMJIEHUsT CMEeXHBIX MOMeIleHU# U myTeit 3Ba-
Kyallud B 3[laHHH IIPH MOXKape B CAMbIX HeOGJaronpHATHHIX YCJOBHIX
IPHHATH CJIelyIolue NPeANOChIIKH H JONyIleHHs:

pacuer BeeTcsl JJsi KBa3HCTAIMOHAPHOIO IOJHOCTHIO PAa3BUBIIErO-
ca moxapa;

BHYTPEHHHE NPOeMbl (ABepHble H TEXHOJOTHYeCKHe) TOpSIIero Io-
MelleHHs, ABAAIIHMECS NyTAMH paclpOCTPaHEHUS NMPOAYKTOB rOpeHHS
B CMEXHBIe NTOMeIlleHHs], IPHHUMAIOTCS 3a IIPUTOYHbIE;

CTaTHYeCKHe JaBJIEHHS II0 BHICOTE TOPAILero IOMeIleHHsT H3MeHs-
I0TCSl 1O JHHefiHOMY 3akoHy. Mx pacuer Bejercs npu cpeaHeo6beM-
HOH TeMmmepartype;

TeMIrepaTtypa BO3Jlyxa, MOCTYyNAaollero yepe3 MPHTOYHbBIE OTBEPCTUS
B ropsllee NMoMelleHHe, IPHHUMAeTCs] PaBHOH TeMIlepaType HapykKHO-
ro BO3JyXa;

KOHCTPYKTHBHOE HCNOJIHEHHE AbIMOYAAJSAIOMIHXCST YCTPOHCTB rapaH-
THPYeT X He3aJyBaeMOCTb IIDH BETPOBBLIX BO3/1eHCTBHAX.

Hcxons u3 3THX YCJOBHH, pacCMOTPHM cXeMy rasoobMeHa, Ipe-
craBieHHy10 Ha puc. 18.1. Bosayx B ropsiee nomelieHue mnocrynaer
yepe3 NPHTOYHbIE OTBEPCTHS CMEXKHBIX MOMEIleHHH, HapyKHble TTPoeMbl
CMEeXHBIX MOMeLIeHHH HAaX0AATCA B 30HaX C PA3JHYHBIM BETPOBHIM BO3-
JleiCTBHEM,

Uﬂ ﬂ&/lENUL’
empa
CmexHoe r opuwee CmexHoe
noMeweHue nomeleHue | nomeuleHue =
ﬂ,,,, pau G' - pr' B ,. ) p".ﬂ.
i AT B 3 R &, RA_H_' IHN

Puc. 18.1. Pacuernas cxema rasoo6meHa

283



A6conoTHBEIE [aBJeHHs] HA yYPOBHe TeOMeTPHYEeCKHX LEHTPOB IpH-
TOYHBIX OTBEPCTHH C YYeTOM BETPOBBIX BO3JEeHCTBHH INpPeJCTaBJAIOTCA
C/IeyIOIHUMH ypaBHEHUSIMHU:

Py =Pt KiAP,; (18.1)
Pyu=PotAP, 4 (18.2)

P,=P.+AP, ; | (18.3)
P,u=Peo+AP,s; (18.4)
P, =D AP, (18.5)

rae Pug, Pan — HapyXHble aO6COJIIOTHBIE [aBJeHHS C HaBeTPEHHOH
U TOJBETPEHHOH CTOPOH 3[JaHHs], COOTBETCTBEHHO, [1a; Pyy, Pyn —
abGCoJIIOTHBIE JaBJIEHHSI B CMEXHBIX C TOPSILIHM IOMEIIEeHHSX C Ha-
BETPEHHOH U NMOABETPEHHOH CTOPOH, cooTBercTBeHHO, Ila; P, —
abCoJMIIOTHOE [aBJieHHe Ha YPOBHe I'eOMeTpPHUYECKHX I[€HTPOB IpH-
TOUHBIX OTBEPCTHH B ropsiieMm nomeuienuy, I1a; P, — craruue-
ckoe naBJseHue, I1a; AP, ., AP, — H36BITOYHOE AaBJieHHE (IO OT-
HOLIEHHI0 K CTATHYECKOMY) B CMEXHBIX C FOPSILIHM IIOMeEIIeHHsX
C HaBeTPEHHOH H NOABETPEHHOH CTOPOH, COOTBeTCTBeHHO, [la;
AP;, — u30BITOUHOE [JaBJleHHe B ropsileM mnomeuieHuy, - I1a;
AP, — nosnbli BeTpoBoit Hanop, I1a; Ky, Ky — a3poAHHAMHUYECKHE
KO3((PHUILHEHTHI.

IIpH HAaNHYHH NPHTOYHBIX OTBEPCTHH C GOKOBOH CTOPOHBI 3JaHHS
II0 OTHOIIEHHIO K HANpaBJIEHHIO BeTpa abCOJIIOTHOE HapyKHOe MaBJe-
HHe P, , H JaB/eHHe B CMEXHOM NOMelleHHH P,, Ha YPOBHE reOMeTpH-
YeCKHX LEHTPOB MPHTOYHBIX OTBEPCTHH, COOTBETCTBEHHO, MpPEACTaBJIf-
I0TCSI YPABHEHUSIMH:

pﬂ.o=ch+KoApn; (186)
Pn.o=pcr+Apl.o- (187)

Buyrpennee P, , u HapyxkHOoe P, a6conOTHble AaBJIEHHS Y ABIMO-
yAaJsIolero OTBEPCTHS MpPEACTABJSIOTCS, COOTBETCTBEHHO, ypaBHe-
HHSIMH:

P, x=P,—ghpu.; (18.8)
Pn‘n=ch+K2APn—ghpm (189)

raie ¢ — ycKopeHHe cBOGOAHOTrO majeHus, M/c?; h — paccrosHue 1o
BePTHKAJIH MEeXJy reOMeTPHYECKHMH I[eHTPAMH NPHTOYHBIX H JIbl-
MOY/aJISIIOIHUX OTBEPCTHH, M; Py.r, Px — IJIOTHOCTb NMPOAYKTOB ro-
peHHs H HapyKHOTO BO3[ayXa, Kr/m3.
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I KBa3HCTAIHOHAPHOTO PEXHMa IPU MOXKape HCXOJAHOe ypaBHe-
HHE 10 ONpeleNeHHI0 TpeOyeMOH MJIOMAAH [ABIMOYJAaJsIONIHX YCT-
pOHCTB MOXKeT GBITh COCTaBJIEHO Ha OCHOBe MaTepHasJbHOro OasaHca:

Gn.r.y=M+2Gn.m (1810)

rie Gupry — Pacxoi yAajsieMblX H3 IOMeIleHHs MPOLYKTOB TOpeHHS,
Kr/c.

Macca BBIrOpaeMoro BellleCTBA B eIHMHHIY BpeMeHH M onpeness-
eTcsl KaK 4acTHOe OT JeJeHHs pacxoja BO3AyXa, MOCTYNalouiero yepes
npHTOuHBle OTBepcTHSI XGy,, Ha Maccy BO3JAyXa, HEOOGXOZUMOTrO IJIst
CropaHHs OAHOro Kujorpamma BemectBa W%p, npH Kosduuuenre
H30BITKA BO3AyXa a:

Mot tlee (18.11)

Wep,a
C yuerom nociaenHero paBeHcTBa ypaBHenue (18.10) mpencraBus-
eTcs B CJefylolleM BHJE:

Gn.r.y — (—1—_
We,p,a

ZGH.O=EGB.B‘H+ 2Clsma.n"'Z(}a.a.o- (1813)

Jlnsi KauecTBEHHOH OLEHKH YCJIOBHH ra3oo6MeHa ONpeeNHM 3KBH-
BaJIeHTHbIE JaBJIeHHS HAa yPOBHE TeOMEeTPHUYECKHX I[€HTPOB IPHTOUHBIX
OTBEpCTHH:

+1)ZGM, (18.12)

rpe

Aps.a=pn.n_Pr; (1814)
APos=Pur—P;; (1815)
Apa.o=Pn.o—Pn (1816)

rae AP, s, AP,., AP,, — mnepemaj faBJeHHiH Ha ypOBHEe reoMeTpHue-
CKHX I[€HTPOB NPHTOYHHIX OTBEPCTHIH MeXKJy HapyKHOH cpemnoi
U TOPAIIMM TNOMeLleHHeM C HaBeTPEeHHOH, MOJABETpPeHHOH H 6OKo-
BBHIX [0 OTHOIIEHHIO K HaIllpaBJIEHHIO BeTpa CTOPOH 3JaHHUS COOT-
BeTcTBeHHO, '11a; Puy, Pug, Pu, — HapyXHBeE aGCOMIOTHBIE NaB-
JIEHHSI HAa YPOBHE T€OMETPHUECKHUX I[EHTPOB NPUTOUYHBIX OTBEPCTHH
B CMEXHBIX C FOPSALIHM IIOMEIIEHHSX C HaBETPEHHOH, IOABETPEH-
HOH U OOKOBBIX IO OTHOLIEHHIO K HANpPaBJEHHIO BeTpa CTOPOH
CcOoOTBeTCTBeHHO, Ila.

C yuerom ypaBuenwuit (18.1), (18,3), (18.5) u (18.6) umeem:
AP, .=k ,AP,—AP, ;; (18.17)
AP, =k:AP,—AP, ; (18.18)
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AP . =K,AP,—AP,, (18.19)

Ille Ku, Ky, K, — a3pOJMHAaMHUYeCKHe KO3(p(HUUHEHTH MIJs pacuera
BHEIIHHX BETPOBBLIX JlaBJIeHUH Ha YpPOBHE TreOMETPHYECKHX IEHT-
pPOB NPUTOYHBIX OTBEPCTHIH C HAaBeTPEHHOH, NOJBETPeHHOH H 60KO-
BBIX II0 OTHOIIEHHIO K HaNpaBJAeHHIO BeTpa CTOPOH 3JaHHs COOT-
BETCTBEHHO.

Ananus ypaBHenuit (18.17)—(18.19) noxaswiBaeT, 4TO HaHMeHb-
IIMH Tiepenaj JAaBJeHHH cjefyeT OXHAATb Yy NPHUTOUYHHIX OTBEPCTHH
C NOJIBETPEHHON CTOPOHBI, TAK KaK IIPH BCEX NPOYHX PABHHIX YCJIOBHSAX:

Kt KooK (18.20)

Ilnsi o6ecneuenust He3aAbIMJISEMOCTH CMEXKHBIX NOMEIIEHHi ¢ TOJ-
BETPEHHOH CTOPOHBI IO OTHOLIEHHIO K TOpSINEMY NMOMELeHHI0O Heo0Xo-
JUMO co6JI0aTh Clenyloliee yCJIOBHE:

[AP, o |=| APy . (18.21)

Bennunna AP,, ompenensiercs u3 ypaBHenus (18.22), cnpaBennu-
BOrO NPH IOCJIEJOBATENbHO DPaClOJIOXKEHHBIX MPHTOYHBIX OTBEPCTHSX:

Gox=Go.ms (1822)

rae G, — pacxoj BO3JAyXa yepe3 SKBHBaJIeHTHble IPHTOYHBIE OTBEp-
CTHSI C TOJABETPEHHOH CTOpOHB, Kr/c; G,,, — 3KBHBAJIEHTHHIN
(cyMMapHBIit) pacXof BO3Jyxa uyepe3 BHyTPeHHHe IPHTOYHBIE OT-
BEepPCTHsI C NOJABETPEHHOH CTOPOHBI, Kr/c.

C yueroM ypaBHeHHsI Hepa3pBIBHOCTH IOTOKa M ycjoBus (18.21)
HMeeM:

un.oFo.n Vﬁps.npn =un.0Fg,n,ni’ 2Ap,pp,, 2 (1823)
BV AR, =ElL:V AP, (18.24)

TAC fuo — - K09 GUIHEHT pacxoja MPHTOUHBIX OTBEPCTHIi; Fox — 9K-
BHBaJIEHTHaﬂ IJIOIAaZb HPHTOYHBIX OTBEPCTHH C IOABETPEHHOMH
croponsl M%; AP,, — mepenajn jpaBieHHHi Ha YPOBHe TeOMeTpHUe-
CKHX ueHTpOB OPUTOUYHBIX OTBEPCTHH MeXIy Hapy:KHOH cpeloH
U TOPSAIIUM IIOMelleHHeM C IOABeTPeHHOH cTopoHbl, Ila; p, —
IJIOTHOCTh BO3JyXa NpH TeMIepaType HapyXKHOH cpensl, Kr/m?;
F,sn — 5KBHBAJIEHTHAs IJVIONIA/b BHYTPEHHHX MPHTOYHBIX OTBEp-
CTHH B OrpakAamolluX KOHCTPYKLHSIX MOMEIIEHHS C MOJBETpPEeH-
HOH CTODOHBI, M2,

ITocnennee ypaBHeHue ¢ yuetoMm paBeHcTBa (18.18) mpencrasasier-
¢ B BHJIeE:

Fou(KeAP,—AP, ) =F, 2 . APy, (18.25)

rae AP, — monumiit BerpoBoit Hanop, I1a; AP,, — Tpe6GyeMbiii mepe-
naj JaBJeHHil Ha ypOBHE TeOMEeTPHYECKOro IeHTPa IPUTOYHOTO
orBepcrust, Ila.
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Orciona:

2
Apl,r=KuApn_Aprp —Ii%— . (1826)
IMoxacraBus 3nauenue AP,, B ypaBHenus (18.17) u (18.19), momy-
UHM: - W

2
9,1

2
Fs.a.n.

2
9'm.

AP, s = (Ka—Kg) AP;+AP;, : (18.27)

AP, ,= (K,—Kz) AP, +-AP,, (18.28)

YpaBHenusi (18.27) u (18.28) cnpaBeaJMBBI IpPH PACHOJOXKEHHH
NPUTOYHBIX OTBEPCTHI M HX reOMETPHYECKHX IIeHTPOB Ha OJHOM YpOB-
He, 4TO B peaJbHBIX YCJOBHSIX HMeeTcsl He Bcerja. [lyisi OlEHKH BJHSA-
HHSl Ha ra3o00MeH BHYTPEHHHX IPOEMOB, pacClOJIOKEHHbIX B Pa3HbIX
YPOBHSIX IO BBICOTE TOpPSILEro MoMelleH s, Heo6X0AMMO 3HAThb Nepenaj
JaBJIeHHl B HX IJIOCKOCTH.

IIpu nocnenoBaTeNbHOM pPAacClOJIOKEHHH HAaPYMKHBIX H BHYTPEHHHX
IPOEMOB C HAaBETPEHHOH CTOPOHBI CNMpaBeJJIHBO PaBEHCTBO:

Ga.n=Ga.n.n1 (1829)

rae G,x — pacxonx BO3AyXxa yepe3 5KBHBAJIEHTHBHIE NMPUTOUYHBIE OTBEp-
CTHSl C HaBETPEHHOH CTOPOHB, Kr/c; G,z — IKBHBAJEHTHHIH
(cyMMapHBIfl) pacxoi BO31yXa uepe3 BHYTPEHHHE NPHUTOYHBIE OT-
BEpPCTHSI C HaBeTPEHHOH CTOPOHHI, Kr/cC.

C yueroM ypasHenns Bepnysiu:
pfnl.oFa.n V—2-Apa.npn == MB.DFB.B.H V 2Apn.ﬂpn ’ (1830)

rae F,, — 9KBHBaJIeHTHasl mJjoLiaJb NPUTOYHBIX OTBEPCTHH C HaBer-
peHHO# cTopoHHl, M2; AP, , — mnepenaj AaBJeHUH HA yPOBHE reo-
METPHYECKHX LIEHTPOB BHYTPEHHHX INPHTOYHBIX OTBEPCTHH Tropsi-
1Lero NMoMeLleHHs ¢ HaBeTPeHHO! cTopoHHl, [1a. ;

Tlocne npeo6pas3oBaHuil U MOJACTAHOBKH 3HaueHuss AP, , U3 ypaBHe-
Hus 18.27 mosyuum:

2
Fs.s.n

FB.QH [(KH_KH)APB+pr \ =F3.:.HAPB.H ’ (1831)

Tomn

(Ka—Ka) AP, +-P,,F 2 /F, 2

9.B.1

AP, = ; (18.32)
F, 2 /F 2,

rae F,.» — 35KBHBaJIeHTHas IJIONlaJb BHYTPEHHHX NPHTOYHBIX OTBEp-
CTHH B Orpa/alolHX KOHCTPYKIHSAX C HABETPEHHOH CTOPOHBI, M2.
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AHaJnOru4HO MJis 6OKOBBIX 110 OTHOIIEHHIO K HanpaBJICHHIO BeTpa
CTOPOH HMEEM:

Ga.o=Ga.n.o; (1833)
un.oFa.o V 2Apa,opﬂ =|1'n.oFa.B.o V— 2Apn.ops ) (1834)
AP, ,— APy, : (18.35)

P:9.5.3 /F 8,3

rae G,, — pacxoj Bo3Jyxa yepe3 KBHBaJIeHTHble IPHTOYHBIE OTBEp-
CTHSI ¢ GOKOBHIX CTOPOH, KI/C; Gy, — IKBHBAJEHTHHH (CyMMap-
HBIH) pacxoi BO3JyXa uepe3 BHYTPEHHHE NPHTOYHBIE OTBEPCTHS
¢ GOKOBHIX CTOPOH moMenleHusi, Kr/c; F,, — 3KBHBajieHTHasi 110~
majb NPHUTOYHBIX OTBEPCTHH, PACIOJIOXKEHHBIX ¢ GOKOBBIX CTOPOH.

C yueroM ypaBHeHHS (18.28) HOJIyYUM:

(k,—kq )AP,+AP,,F..2 /F 2

9,B.I EW

A .« (18.36)
40/ Sl

9.B,0

Tlpu u3MeHeHMH CTATHYECKHX MABJIEHHH IO BHICOTE T'OPSLIEro IO-
MelleHHsl 10 JIHHeHHOMY 8aKOHy M MX pacuere MNpH CpeaHeo6beMHOJ
remnepartype ypaBHenus (18.32) u (18.36) mnpeacraBasioTcs B BHJE:

(kamka) APs-+APF 2 /E 2

9.B.I

ghi.n.n (pn—pn.r) - -~ (1837)
FB.E.H /F 3,%

(ko—kn)APn+APTDF - /Fo.g

9.B.1

ghi.a.u (pu_pn.r) = . (1838)
SRR A

9.,B.0

W3 ypaBuenuit (18.37) u (18.38) caenyer:
(ka—ky) AP,+AP,F, .2 /F_ 2

9,8, .

hi.s.a= A ‘ (1839)
g(p=—pus)F 2, /F .2

(k,—kg) AP,4-AP, F, .2 /F 2

9.B.II

T ; (18.40)
g(pﬂ—pﬂl‘) Fa,n,g /Fa_%

vae hy,x ¥ h,,, — paccrosiHus IO BHICOTE NMOMELIEHHSI OT reOMeTpH-
YeCKHUX IEHTPOB OCHOBHBIX MPHTOUYHBIX OTBEPCTHH (IBEpPHBIX IIPO-
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€MOB) /10 yPOBHEH paBHBIX [AaBJEHHH MeXK/Ay TOpPSILIHM H CMeX-

HbIMH TIOMeIleHHsIMH, C HaBeTPEeHHOH H GOKOBHIX CTOPOH IO OTHO-

WIEHHIO K HampaBJIeHHIO BETPa, COOTBETCTBEHHO.

Ecan Bce mpoemMbl B OrpakJalomuX KOHCTPYKIHSAX TOPSIIEro Imo-
MellleHHs] pacmoJIOXKeHbl HHXKe YpOBHeH PaBHBIX JaBJEeHHH, TO CMeX-

HBIe TOMelleHHsl 3aAbIMaATbesl He 6yayr (puc. 18.2). PeryaupoBanue
YPOBHEl paBHBIX JABJIEHUH BO3MOXKHO IIPU H3MEHEHHH BeJHYHHBI

Tp*

Hanpabpenue bempa

Puc. 18.2. Cxema rasoo6MeHa mpH mo¥Kape,
obecreynBamlas He3aAbIMISEMOCTb CMEXHbBIX
nomelleHHi

[Tepenan naBieHHH y ABIMOYIAJSIONMX YCTPOHCTB, COTJIaCHO CXe-
Me razoo0MeHa, Ompeje/sieTcs M0 YpaBHEHHIO

AP,=P; ;—Px. (18.41)
C yuerom paBenctBa (18.3), (18.8) u (18.9) umeem:
AP,=AP, .+ gh (px—pu.r) k:AP;. (18.42)
TloncraBuB 3Hauenue AP, , u3 ypaBHeHHs (18.26), monyuum:
F 2
AP, =gh (pu—pus)+ (ke—ke)AP,—AP,, ——— | (1843)

2
2.1

rupe k2=0 IpH obecrneueHun HE3aJAyBaeMOCTH IIaxXT JAbIMOYJIAaJIEHHS.

KosnnuecTBO ynansieMBHX TPOJAYKTOB TOPEHHSI  ONpeJensieTcs
10 ypaBHEHHIO
Grry=p.Fa V 2AP 05y , (18.44)
rae p; — KoabduuueHT pacxona ABIMOYAAJAOUHX yCcTpoicTB; F, —
MJIOLIa b CeYeHHs ABIMOYAAJISIIONIHX OTBEPCTHI, M2,

10 3. 1851 289



Ipu coBmecTHOM pelleHuu ypaBHenuit (18.12) u (18.44) orHocH-
TeNbHO TpebyeMoil IJIOMANH ABIMOYAAJSIOMHX YCTPOHCTB IOJYYHM:

1 \
e, 1 S 1 € MY
F =,( Wo‘p"a’ + )

Px V 2Ap.upn.r.y

INpu pacnosnoxKeHWH NPHTOUYHBLIX OTBEPCTHH Ha OXHOM YpOBHe pac-
yeTHOe ypaBHEHHE MPEeACTABJISeTcsl B BHJE:

1 :

(—\V"— +1 ) .o V Pa

e 1 2000 - (Fosa V AP+4Feso V AP, +
5% VApnpn.r-Y

o PR [ (18.46)

Hcxonss u3 yCNIOBHS He3aJbIMJISeMOCTH CMEXKHBIX IIOMEIlEeHHH
U NPHHATOH CXeMHl ra3oo0MeHa, mepenaj MAaBJeHHH BO BHYTPEHHEM
IIPUTOYHOM OTBEPCTHH [OJI)KEH NPHHHMAThb IOJIOXKHTENbHble 3HAUCHHS
no Bcei ero BhicoTe. IIpoBefeHHBIE HATypHble HCNIBITAHHS MOKa3aJH,
uyTO s obecneueHus] He3aAbIMJISIEMOCTH CMeXHBIX TOMeIleHH# aocTa-
ToyHO npuHsATh AP,,=0 Ha ypoBHe, NpeBHINAIOIIEM MaKCHMaJbHYIO
BHICOTY IIPHTOYHOro otBepctus Ha 0,2 M. YuHTHBasg H3J0XKEHHOE,
3a HauaJo oTcuera TpebyeMoro nepenajga AaBJeHHi AJs BHYTPEHHHX
INPUTOYHBIX OTBEPCTHH, PpAaCHOJOXKEHHBIX C NOABETPEHHOH CTOPOHHI,
clefyeT MPHHHMATh YPOBEHb, NPEBHILAIONIHA MaKCHMAaJbHYIO BHICOTY
PacnosoXeHHss MPUTOYHBIX OTBepcTHil Ha 0,2 M. 3a MOABETPEHHYIO CTO-
POHY IIDHHHMAETCsI OrpaXKAaiouiasi KOHCTPYKIHUS TOPSILEro MoMelleHHs
¢ HaubOJbIIAM OTHOLIEHHEM IJIOMIAAX BHYTPEHHHX HPHUTOYHBIX OT-
BEpCTHH K 9KBHBAJEHTHOH.

Hauano orcuera paBieHHH AJIS1 HaBeTPEHHOH M OGOKOBBIX CTOPOH
ropsIIero MNOMELIEHHs onpejpensercs Mo ypaBHeHuaMm (18.39)
u (18.40). Bmecre ¢ TeM TpeGyemBle YPOBHH Hayaja OTCYUeTa jaBie-
HH#A A4 3THX CTOPOH hypx B hyy, [JOJNKHEL IIpeBHIIATb IPUMEPHO
Ha 0,2 M BHICOTY pacIOJIOXKEHHS] BepXHHX IpoeMoB. HesanwMisieMocTb
CMEXHBIX MOMelleHH# obecrneunBaercs, ecau

hi.n.n>hrp.x; (1847)
hy5.0=hap o (18.48)

(18.45)

C yyeroM pacnoJioKeHHs NPHTOYHBIX OTBEPCTHH B Pa3HBIX YPOBHSX
pacuerHoe ypaBHeHHe (18.46) mpexacraBisieTcs B BHIE:

F,=<—l—. +1 ) an VE:—[

We,p.0

ZmFL,.n V g(hrp.n_‘hl.n) (pa'—pn.r) e
M VAPApu.r.y

1=1

(18.49)
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n IR o e S, AEEE T RSN 1
+2F 40 VApn.o_ghx.o(Pn_Pﬂ-r) +‘2=€1.n.n VAP.,,—ghL, (Pa""Pn.r)j!’

=1

rie Fisz Fisg Fiso — MuOmaap i-ro BHYTpeHHEro INPHTOYHOrO OT-
BEPCTHS, PaClOJOXEHHOro B Orpajaionei KOHCTPYKLHH NOMe-
LI[€HHS C HABETPEHHOH, MOJABETPEeHHOH H GOKOBBIX IO OTHOLIEHHIO

| K HalpaBJIeHHIO BETPa CTOPOH COOTBETCTBEHHO, M?; hy g, hy o, hyw —
paccTosiHue MeXJy reoMeTpHYeCKHMH LeHTPaMH J[BepHHIX Mpoe-
MOB H BBIIIEPACHOJIOXKEHHBIX IMPHTOYHLIX OTBEPCTHIl, C NMOABETPEH-
HOH, GOKOBBIX H HAaBETPEHHOH CTOPOH rOpsALIEro INOMEIIEeHHsS COOT-
BETCTBEHHO.

U3 conocraBnenusi ypaBHenusi (18.32) c¢ ypaBuenuem (18.37)
n ypaBHeHusi (18.36) c ypaBunenuem (18.38) caenyer:

Apn.n=gh1.n.n(pn_Pn,r) > (1850)
Apn.o=ghl.a,o(pn_pn‘r)- (1851)

ITocne noxcranoBku 3HaueHuit AP, u AP,, B ypaBHenue (18.49)
nocjejfHee, Mocje COOTBETCTBYIOUIMX Npeo6pa3oBaHHM, mMoJydaeT cle-
JNYIOIUNA BHA:

(o +1 ) ee VEpalpi—pe)

Weyp0,a
Mg V pn.r.yApn——

+§Fi.n.o l‘ hi.n.o—hl.o +51-‘iFl.n.n Vhl.n.x—'hl.n) . (1852)
i=1 =1

Fn_—" (lilfl.n.n V h-rp.u_hl.n +

I Buaok-cxema K pacyery Tpe6GyeMoil IJIOIIAAH IAXT ABIMOYAaJeHHS
B GectoHapHBIX 3JjaHHAX NpefAcTaBiaeHa Ha puc. 18.3. CnoxHocTs pac-
gyera 06YCJIOBJIeHa MHOTOYHCJEHHOCTBIO HCXOJHBIX JaHHBIX H He0o0X0-
JUMOCTBIO YBfI3KH CXeMBl Tra3oo6MeHa NpH IOXKape B NOMELIEHHH.
Hexkoroprie HCXOnHBIE JaHHBIE, BIHAIOIMHE HA MJOLIIAAb ABIMOY/aJsAI0-
IUX YCTPOHCTB, TPeGYIOT MpEeABAPHTEAbHOrO pacuera. DKBHBaJeHTHAS
IJIOWaAb INPHUTOYHBIX OTBepcTHH F, paccunTBIBaeTcs IO H3BECTHHIM
B TeXHHYeCKOH JHTepaType ¢dopMyJsaM.

Ipu mocnefoBaTeNbHOM pPACHONOXKEHHH MNPHTOUHBIX OTBEPCTHH:
Bl 1 ; (18.53)
s i i

e S A e
]/ F.$ F 2 F 2
2 1
I'Ipﬂ napajieJbHOM pacnoJIOK€HHH NPHTOYHBIX OTBepCTHﬁ
Fo=F,+Fs;+ ... +F. (18.54)
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Puc. 18.3. Baok-cxema K pacueTy TpefyeMoi MJIOMAJH IIAXT ABIMO-
yaajenusi B Gec(hOHAPHBIX 3NAHHAX
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OTHOIIEHHE CyMMapHO# IJOIaAy BHYTPEHHHX NPOEMOB K SKBHBa-
JIEHTHOH NJIOIAJU NPUTOYHBIX OTBEPCTHH ONpEHENseTCs C yY4eToM pe-
aJibHOM NJIAHHPOBKH 3/aHHS AJIs KaXI0H Orpaxpaaiounieli KOHCTPYKIHH
rOpsIiero MOMeL[EeHHS.

Orpaxjamounas KOHCTPYKUHSI ¢ HaHOOJbLIHM OTHOLIEHHEM IIIOLia-
J4 BHYTPEHHHUX NPOEMOB K 5KBHBAJIEHTHOH IVIOIAAH NPHTOYHBIX OTBEP-
CTHH NPHHHMAEeTCsi 3a MOJBETPeHHyI0. McXo/isi M3 He3aAbIMJISIEMOCTH
CMEXHBIX NMOMEeLIeHHH, ¢ IOBEeTPEeHHOH CTOPOHBEI Ha3HAYaeTcsi YPOBEHb
paBHBIX AaBJeHH# h,,, u onpexnensiercs AP,,. Jlocrarounocts Beuuu-
HHl h,,n JJIsT HAaBETPEHHOH M GOKOBHIX IO OTHOIUEHHIO K HANpPaBJIEHHIO
BeTpa OrpazKAaloUHX KOHCTPYKLHH ropsliero NOMeIleHHs IpOBepsieT-
¢l cpaBHeHHEM (haKTHUECKOTO YPOBHSI PABHBIX AaBJEHHH ¢ TPeOYeMBIM.
Jns Kaxao# orpaxaaioniefi KOHCTPYKUHH MM 4acTH ee hy,z. ¥ hy,,
ONpeJeNsioTcsl NPH HauOOJbIIEM COOTHOIIEHHH, COOTBETCTBEHHO,
Fosa/Fox vnu F,;,/F,., a Tpe6yeMble YPOBHH paBHBIX JAaBJEHHH —
0 HauboJbIlIeH BBICOTE 3THX IpoeMoB. Ilpu Heob6xomumocTu Tpebye-
MBIl YPOBEHb PaBHBIX JIABJEHHH MEXKAY TOPSIIHM H CMEXHBIMH IOMe-
IIEHHSIMH C MOJBETPEHHOH CTOPOHH YBEJHYHBAETCSI HACTOJBKO, CKOJIb-
KO Tpebyercs IJisi COOMIONEHHsI CXeMBbl ra3000MeHa, ob6eclneuuBalolien
He3aJbIMJIEMOCTb CMEXHBIX NoMeleHu# (cMm. puc. 18.2).

Oco6yI0 CJI0XKHOCTh BBHIBBIBAET pacuyeT TEMIEepaTypHOTO pexuma,
HeOOXOIMMBIH MJisi ONpeJeNeHus] CpeAHe06beMHON MIOTHOCTH H ILJIOT-
HOCTH yJAaJIsieMBIX IIPOJYKTOB ropeHus. JTa 3ajaua, Kak IPaBHJIO, pe-
IaeTcss METONOM IOCJe0BATENbHBIX NPHOIUKEHHN C YUETOM TelJIOThI
noxapa, Koa(dunuesra Bo3ayxoobMeHa u cxeMbl razoobmena. Bmecre
C TeM caM razoo6MeH IpH IOKape B IOMELIEHHH 3aBHCHT OT 3¢ dex-
THBHOCTH PabOoTHl ABIMOYJAJSIIOIMIUX YCTPOHCTB.

Hcxoas U3 BBIIIEH3T0XKEHHOTO, € 1eJIbI0 YIPOLIeHHST METOAUKH pac-
4eTa H pa3paboTKH peKOMeHJalui, NpHeMJeMbIX JJIsl IIPAaKTHKH, Lee-
co06pa3HO BHISIBHTb CTENEHb BJIHSHHSI HCXOIHBIX JaHHBIX Ha Tpebye-
MyIO IUIOIAfb INAXT ABIMOyJAaJieHdsi B 6ec)oHapHBIX 3LaHHIX.

18.3. Ouenka ¢akTopoB, BAMAIOLMX HAa TpebyemMylo mioumiajb
JABIMOYAAJISIOIMX YCTPOHCTB

CkopocTh BHLIFOPaHMSI NOMXKApPHOH Harpy3ku. B cooTBercTBHU
c ypaBHeHueM (18.11) macca moxapHO# HarpyskH, BhIropaeMasl B eJiu-

’

HPIU,y BpEMEHH, XapakKTepusyerCsa KOMIIJIEKCOM BeJIHYHH —————
X 3 4 Wonpoa
rue WOB AJig OIIpeAEeNEHHOrO BHJAAa TOpPHYHX BelLleCTB €CTh BEJHYHHA
INOCTOsAHHAS. SHa‘{eHHﬂ Koatp(puune}rra Bosnyxoo6meﬂa a B pea.anbe
YCJIIOBHUAX MEHAIOTCA B IIHPOKOM JHalld30HE H 3aBHCAT OT CXEMBI raso-
obMeHa IIpH IIOXKape B IIOMELIEeHHH, ¢H3HKO-XHMH‘!CCKI’IX CBOKCTB
TOPIOYHX BeENleCTB, NJoIlaau nozxapa, TeMnepaTypr cpeabl H psga
}lpyI‘HX Q)aKTOpOB. I[ax(e B YCJIOBHSAX OJHOro InozKapa 3Ta BE€JHYHHA
He SIBJISSETCS MOCTOSIHHOH. an HCOBITAHUAX OpPraHHYeCKHX MaTepua-
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JIOB Ha roproo4yecTb MO «KHCJIOPOAHOMY HHAEKCY>», a TaK2Ke B OTAEJIbHBIX
HaTYpHBIX HCIBITAHHAX Ha0J/II0a/I0Ch MHHHMAaJbHOE 3HaUeHHE Q=2
3HaueHus TEOpPEeTHYECKH He0OXOJUMBIX AJIs MOJHOIO CropaHuss €IHHHU-
IIbl Macchl BellecTB o6bema BO3/lyXa W KOHIEHTpAlHH KHUCJA0poAa, NPH
KOTOpOﬁ npekpauasocb ropeHne BELIeCTB IIPH HCIBITAHHH IO «KHCJIO-
POAHOMY HHAEKCY», U BBIYHCJ/IEHHBIE 110 HHMM 3HA4Y€HHS a U KOMILJIEKCa

BeJTHYHH Chagp s npuBeJeHsl B Taba. 18.2.
Wesp,a
Ta6unua 18.2
Topiounit MaTepua We,, m3/kr 03 ,% a -T":po—a-
Auerunen 10,25 10,5 2,0 0,04
Aueron 2 7,3 13,5 2,8 0,04
Bensoa 10,25 11,5 oy 0,03
Bymara' ; 3,95 18,2 7,5 0,03
Bonopox 26,2 5 1,3 0,02
Hpesecina (W=10%) 3,54 20 21 0,01
Meraun 13,3 12,8 2,6 0,03
MeTuJI0BBIH COHPT 4,99 10,4 2 0,08
OprcTekyo (mosHMeTHI-
MeTaKpHJIaT) 6 17,4 5,8 0,02
TMoauctupon 10 18,5 8,4 0,01
Xnonox, xaonyatoGy-
Ma’kKHbl€ TKaHH 3,75 16 4,2 0,05
‘Smnoauﬁ CIHPT 6,7 12.5 2,5 0,05

Ananus ypaBHenusi (18.11) ¢ yuerom manubix Ta6a. 18.2 nokasnisa-
€T, 4TO Macca BellleCTB, BiropaeMasi B YCJOBHSIX OPraHH30BaHHOTO IpH
noxkape BO3AyXxoo6MeHa, He mpeBbimiaer 109 MacChl MOCTYIAIOIIEro
yepes NPUTOYHBIE OTBEPCTHs BO3ayxa. HesaapIMJsieMOCTh CMeEXKHbBIX
NIOMEIIeHHH, NPH BCeX IPOUYHX PaBHLIX yCJOBHSIX, 0OeCHeuynBaeTcs NpH

1
—_ Pei=i,1. 18.55
Wo.pu 4 (18.55)

Temnepartypa cpeasl u ynajasieMbix NPOAYKTOB ropénusi. Temmepa-
Typa Cpejbl IIpH MoXKape B IIOMEIIEHUH OKa3biBAET MU3BECTHOE BJHSHHE
Ha PAaCUeTHyI0O IJIOMIaAb JAbIMOYJAJSIONINX YCTPOHUCTB. YBeJHUeHHE
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~ TeMmepaTypHl cpejbl BiedyeT 3a co0Ofi yBelHUeHHe TeMIepaTyphl yia-
- JIsieMbIX NMPOAYKTOB TOPeHHs M IVIOIIAJH AbIMOYNANSIOMHX OTBEPCTHIl.
Bmecte ¢ TeM TeopeTHYeCKHe H SKCIepHMEHTAJbHbIE HCC/IeJOBAHHSA 110-
KasaJi, 4TO TeMIepaTypa yJajseMBX MPOJAYKTOB TFOPEHHSI He3HauH-
. TeJbHO OTJIHYAETCsl OT CpefHeo6beMHON. [/l MPaKTHUECKHX PacyeToB
HX COOTHOIIEHHE MOXHO NpPHHSATh:

Tn.r.y/Tn.r= 1105 (1856)
,U.Jlﬂ OLIEHKH BJIUSIHHA TeMIlepaTypbl Ha ILJIOLLAAb ABIMOYAAJsiiO-

IIHX ycTpoficTB pacueTHoe ypaBHeHHe ((18.46) c yuerom paBeHcTBa
(18.55) mpeo6pa3oBaHO B CieAYIOMHi BHA:

1!1 .o H 9.B. 10
Fn:ﬂ M' _V_‘—p( 2.0 ApTP i
Wx V Pnpn.r.y Fa?n
+Foo V AP, ;+F.x VAP, ). (18.57)
IIpocunrannass no ypaBHeHuio (18.57) 3aBHCHMOCTB:
Fr=1(Tu../Tx) (18.58)

¢ yueroM paBeHcTBa (18.56) mpu pn,=py ka=0,4; ko=—0,3; k,=0;
B eiib =10 P =i Barm=1 s =T Miohs==2;D:M : B9 EKOPOCTH
BeTpa v,=>5 M/c H mpu 6e3BeTpHH NoKa3aHa Ha puc. 18.4. Pacuer
nposoauicsa mpu t,=—40°C; 0°C u 440°C B nuanasoHe 3HaueHHUi
cpenHeo6beMHoit TeMnepatypsl ot 300 mo 1250 K.

Ananua saBucumocru (18.58), mpuBenenHoit Ha puc. 18.4, nokaswi-
BaeT, YyTo OJNarONpHUSITHBIE YCJIOBHSI JJsi PaGoOThl JIBIMOYIAJISIOLIHX
YCTPOHCTB IpH HaJ/JMYHH BeTpa HactynawmoT npu Tp,./T.=1,3, ato co-

Fg.m’
i
6 | _
rua‘jM/C l
! L+ ,///
/VAUB=O
e

S Tk et

Puc. 18.4. 3aBuCHMOCTb IJIOMIAAM JBIMO-
YAaJAOIWHKX YCTPOHCTB OT Ge3pasmepHOI
TeMnepaTyphl
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OTBETCTBYET Ilepenajy TeMiepaTypbl MeXKJy BHYTPEHHeH H Hapy:KHOH
cpenamu, paBHoMy npumepHo 80°C. Tpebyemass mJowaib AbIMOY/a-
JSIOIIMX OTBEPCTHH BO3pacTaer C yBeqHueHHeM Oe3pas3MepHOi TeMmIe-
parypsl. Y3 aToro caenyer nBa BeiBojaa. Bo-nmepBrIxX, GoJblIoi mepenaj
TeMnepatyp OBICTpee HOCTHraeTcsl B 3HMHee BpeMs, CJeJ0BaTe/bHO,
IJVIOaAb JABIMOYJAJSIONHX YCTPOHCTB HEOOXOAMMO PaCCYHTHIBATDL JJIs
HaubGoJsiee XOJIONHOrO NepHoAa roja. Bo-BTopeX, AJs1 OOecledyeHHs:
He3a/bIMJISIEMOCTH CMEXKHBIX IIOMElIeHHH B HAayaJbHOH CTaJuH MoxKapa
HeoOX0AHMO IpeAycMaTpHBATh Mephl IO OCJabJeHHI0 AEeHCTBUS BeT-
pPOBOro Hamopa, HalpuMep, YCTPOHCTBO CaMO3aKpHIBAIOIIUXCS JBepem.
BMecre ¢ TeM, KaK OTMeYaJoCh paHee, HaOJI0JaeMOe B HayaJbHOH
CTajuM NoxKapa (pu3uUecKoe siBJeHHe pasfelieHHs TIa30BO3/YLIHOH
cpeibl B IOMeLeHHH Ha 3aJbIMJIEHHYI0O M He3aJbIMJIEHHYIO 30HBI He-
CKOJIbKO CTabu/iu3upyeT paboTy AbIMOY[AJsIOIIUX YCTPOHCTB H CIO-
coOCTByeT He3a[ABIMJISIEMOCTH CMEXHbIX NIOMeIleHHH.

CeejleHus 110 TeMIepaType HapyXKHOH Cpelbl COIepKaTcsl B CTPOH-
TeJbHBIX HOpMax M mpaBuiax [21]. AHanu3 3THX JaHHBIX MOKa3bIBAEeT,
4TO JHanas3oH TeMuepatyp Haubosee xosopaHoi nstuaHeBKH B CCCP
cocraBaser 0+ (—60)°C. Ilpu atom 81,1% HaceneHHBIX MECT OT HX
ob1Iero KoJiH4ecTBa pa3Mmeliaercs Ha TeppHTopuH ¢ t,—=>—40°C. Ecan
NPHHATh 3a PACUETHYI0 TeMIepaTypy HapyxkHoro Bosayxa —40°C,
TO MOrpelrHocTh B pacuerax npu Atp,==4-20°C cocraBut He Gosee 3%.
YuuThIBasl BBHIILIEH3JIOXKEHHOE, C JOCTATOYHOH [JIsi NPAKTHKH TOYHOCTHIO
TeMIlepaTypy OKpyxKaiollelf cpeibl B pacuerax CJeAyeT NPHHATb paB-
Hoi —40°C. Uro Kacaercsi cpeHeOOBEMHON TEMIEpPaTyphl MpH MOXKa-
pe B IOMELIEHHH H TeMIepaTyphl yAajseMblX IPOAYKTOB TOPEHHS, TO
HX 3HayeHHsi MOryT OBITb BblUHCJEHBH aHajauTHueckdH. Crenyer orme-
THTb, YTO OTKJIOHEHHe TeMIlepaTyphl y/lajisieMblX NPOLYKTOB TOPEHHS OT
HCTHHHOH Ha 25%, npu BceX NMPOYHX PaBHBIX YCJIOBHSIX, AaeT MOrpell-
HOCTb B BBIUHCJEHHH IJIOLIAJH JBIMOYAAJISIOMIHX YCTPOMCTB, He IPEBHI-
mwamumyio 9%. 9To No3BoJseT ¢ JOMYCTHMON [Jisi NPAaKTHKH TOYHOCTHIO
PEKOMEH/I0BaTh AJIsl ONpe/leJIeHHOr0 BH/a OG'bEKTOB HJIH TOPIOYEro Ma-
TepHaJsa BIIOJIHE ONpeleseHHble 3HAYeHHsI TeMIEpPaTyphbl yaajsieMbiX
npoaykroB ropenus. Jlns npakrtuueckux pacueroB M. §. Poiitman
npejJjiaraer TeMieparypy yJajsieMbiX NPOAYKTOB FOPEHHS NPHHUMATh
paBHO# 600°C npu ropeHHH JIErKOBOCIJIAMEHSIIONHXCS U TOPIOUHX XKHJI-
Kocrefi; 450°C mpH ropeHHH TBepABIX CropaeMbix MaTepHaJtoB; 360°C
IIPH TOPEHHUH BOJIOKHHCTHIX BEILECTB.

3HaueHHs] a3POAHHAMHUYECKUX KO3(D(DHUHEHTOB SIBJISAIOTCS HOPMH-
PyeMBIMH BeJHYHHAMH H MOTyT ObiTb NpuHATH no raaBe CHull 11-6-74
«Harpysku u Bo3aeiicTBusi». [IperBapuTesbHbie HCCAEI0BAHHS MOKa3a-
JIH, UTO IIPH BHICOTE NPHTOYHBIX OTBEPCTHI OT YPOBHS 3€MJIH, HE MPEBbI-
marouiefi 3 M, A0cTaTo4HO NpUHATh Ky=—0,3; k;=0,4 u k,=0.

Ouenka ¢akTopoB, BJIHSIOUIHX HAa TpeOyeMylo IJIOLIaAb ABIMOY/a-
JISIIOIIUX YCTPOHCTB B 6ecOHAPHBIX 3[JaHUSAX, IO3BOJISIET COKPaTHTb
YHCJIO HCXOAHBIX JAHHBIX U CYLIECTBEHHO YIPOCTHTD, C ll;OIIyCTHMOH
3JIS1 IPAKTHKH TOYHOCTBIO, METOJHKY pacuera.
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18.4. IlpakTHueckue peKOMEHAAUHUH

B npakTHueCcKHX peKOMeHJAlHsX 10 PAcyeTy CHCTEM eCTeCTBEHHOro
JIBIMOYAJIeHHsI B OLHOATAXKHBIX Gec(OHAPHBIX 3[JaHUSAX CpPeIHeoOBeM-
Has TeMmIeparypa IpH IOXKape B NOMEILEHHH M[PHHHMAeTCss paBHOH
835 K npu ropeHu# JErkoBOCIJIAMEHSIIOUIUXCS U TOPIOYHX JKUIKOCTEH;
691 K npu ropeHun TBepJbx roprouunx mMarepuasnon; 605 K mpu rope-
HHH BOJIOKHHCTBHIX BeILECTB.

Asponunamuueckne KO3()(UUHEHTH [Jisi MPUTOYHKX OTBEpPCTHIL:
ke=——0;8;k.=0,4; k,=0.

Temnepatypa HapyxHOro Bo3Jayxa mnpuHsita paBHoi 233 K

(tae=—40°C). C yueroM HepaBHOMEPHOTO pacCIpefejieHHs] TeMIeparTy-
pBel 10 BHIcOTe momereHusi npu T,,=691 K u
APsp v =ghsp n (Pa—Pu.r) (18.59)
pacuetHoe ypaBHeHHe (18.57) mpexacraBisiercsi B CleyIOLEM BHIE:
0,02y 2
—+1 +
h”P~"Faznn /Fazn
kt(Fa.n+Fa.o e &
Fl= 5 a—r
h—0,02v 2
—1
W th'nFB.B.lzl /Fs.zn
. (18.60)
0,05v 2
4t )
+ Fa.n th-nFa.i.n /F a.z
._* 5
/ h—0,02v 2
—1
2 2
u‘ll ]/ th'th_UJI /F .1
rae k; — Ko3(h(HUHEHT, YYUTHIBAIOUIMH H3MEHEeHHE TeMIepaTypHOro
pexuma:
0,91’1 ( 1+ '—“_1——_) Pox.o
We,0,a
Ki= — ! (18.61)
V-Tu/Tairq
sgecb T, — Temneparypa HapyxHo# cpeawl, K; T.,, — Temneparypa
yAanasgeMbIX Nnpoaykros ropenus, K; h,,, — paccrosinue no Bep-

THKaJIH MEXAYy I€OMETPHYECKHMH ILI€EHTPAaMH [ABEPHBIX IIPOEMOB
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H YPOBHSIMH pPaBHBIX JaBJIeHUuH’ MeXy ropsaumuM IOMeleHHEeM
U CMEXHBIM, PacCloJIOKEHHBIM C IIOlIBETpGHHOﬁ CTOPOHBHI, M.

Ilpu pekOMeHAyeMBIX ' 3HAYEHHAX Wx,o=0,82; Ty,,=1,05 Ty,
(Ty, — cpexHeoGbeMHasi TeMIepaTypa NPOAYKTOB ropeHHs), KOa(dHu-
uuenTa 6Ge3omacHocTd n=1,1, gomyckamIiero BO3MOXHOe OTKJIOHEHHE
PEKOMEHIyeMEIX 3HAUEHHH TEeMIepaTypH yAa/seMBIX IPOAYKTOB rope-
HHSI OT peasbHO# Ha 25%, u 1/W°p,a=0,1, Koaddunuer, yuuTssalo-
LIHH H3MeHeHHe TeMIepaTypHOro pexXuMa, CJAelyeT IPHHHMATh:

ki=1,7 — npu ropeHuu XHAKOCTEM;
ki=1,6 — npu ropeHuH TBepABIX TOPIOYHX MaTepHAJOB;
ky=1,4 — npH ropeHHH BOJOKHHUCTLIX BEIECTB.

PegoMeHZaluH INO3BOJSIOT ONPEAEJHTh MHHUMAJbHYIO ILIOILA/Ib
JOBIMOYANSIIOUMX YCTPOMCTB, OTBEYAIOIYyI0 TpeOOBaHHSIM II0XKapHOH
6e30MacHOCTH NP HCIOJB30BAHUH B KayeCTBE IPHUTOYHBIX OTBEPCTHH
naBepeii ¥ BoporT. [Ipy HaJHUHH TEXHOJOTHYECKHX NPOEMOB, pacoJiarae-
MBIX BHIIIE JABEPHBIX IIPOEMOB M BOPOT, CJeAyeT IpefycMaTpPHBAaTh
Mephl, HCKJIIoYalomue ra3oo6MeH yepe3 HUX Ha CJayda# moxkapa, JuGo
BECTH pacuerT corsiacHo 6Ji0K-cxeme, MpeaCTaBJeHHOH Ha puc. 18.3.
Teopernueckoii OCHOBOH IpeACTaB/seMBIX PEeKOMEHJAUUH IO pacuery
CHCTEM eCTeCTBEHHOro AbIMOyZHaJjieHHsi B OecpoHApPHBIX 3[JaAHUSX SBJIS-
€TCsl TeOpHsl adpaluM 3/laHUi, NpPeJOMJeHHass K peajbHBIM YCJIOBHAM
noxapa.

Meropuka pacuera. 1. OnpenensieM HCXOJHBIe NaHHbIE, HEOOXOIH-
MBIE [IJis pacyera: Fa.m Fa.ny Fs.m Fa.n.na Fn.s.m Fs.n.o, hwp.ns h, Vs, kt'

OKBHBAJIEHTHAsl IJIOIIA[b NMPHTOYHBIX OTBEPCTHH ONpeessieTcs
JUISI KaXKJO0H H3 BEPTHKAJbHBIX CTOPOH 3/laHHS WJIH NOMELIEHHS C yue-
TOM peasibHO¥ NJIAHUPOBKHU 1o ypaBHeHuaM (18.53) u (18.54). Ilpu Ha-
JIMYHH JBYXCTBOpPYATHIX [Bepeil W BOPOT B pacueT NPHHHMAaeTcs OJHa
6oJablias ctBopka. Orpaxpamouiasi KOHCTPYKLUUS IIOMEIIeHus, Js KO-
TOPOro Befercsi pacyer TpeOyeMoil IJIOMIAAH JBIMOYZAJSIOIIHX YCT-
POHCTB, ¢ HAUGOMBLUIAM COOTHOIIEHHEM IJIOUIAAH BHYTPEHHHX NPOEMOB
K 5KBHBAJIEHTHOH IION[AAH IPHTOYHBIX OTBEPCTHH INPHHHMAETCH
3a TNOJABETPEHHYIO:

- 2 (18.62)

PaccTosiHHe OT YpPOBHSI paBHBIX JaBJIEHHH A0 reOMEeTPHYECKHX LEHT-
POB BHYTPEHHHX NMPHTOYHLIX OTBEPCTHI C IIOJABETPEHHON CTOPOHHL OIpe-
JleNIeTCsl 10 ypaBHEHHIO:

Hepu=0,5hg04-0,2 M. . (18.63)

I1pu HaMHYHMH Pa3HOBBICOKHX NPHTOYHBIX OTBEpPCTHH 3a h,, caexyer
NpPHHHMATh HAuGOJbIIYI0O BBICOTY ABEPHOTO IpOeMa HJIH BOPOT.
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3a h nmpuHHMaeTcsi pacCTOsIHHE OT TeOMETPHYECKOTO LEeHTPa OJHOTO
H3 MPUTOYHBIX OTBEPCTHH, HMEIOIEro HauGOJbIIYI0 BEICOTY, A0 OrOJIOB-
Ka 1IaxTHl ABIMOYJAaJIeHHs.

CKOpOCTb BeTpa ONpEJeNsieTCsl KaK CpeJfHss 3a Mecsl SHBapb IO
ra6a. 7 CHull 2.01.01.-82 (CrpoutesbHas K/JAHMAaTOJOTHS M reo(H3u-
Ka).

3HaueHHe Koa(duuuenTa, YUHTHIBAIOLIEr0 M3MeHeHHe TeMmiepaTryp-
HOrO pexuMa B IOMELIeHHH, CJelyeT MNPHHHMAaTb MO BBIIIEH3JIOXKEH-
HHIM DEKOMEHAANHSM HJH PAacCUHUTHIBATh Mo ypaBHeHHIO (18.61).

2. Ilo HOMOrpamme, npeacTaBieHHof Ha puc. 18.5, onpenenﬂeM Be-
Jm'?mHy I

1

fin o SeuBe oo uERS
\ [\ Il 1]
AR I
[WAVEHAVA AN > | /
NN
NPT sl I
NN LN ]
y 0§ =\ LTI L
NN IS N
NN LT NI /L /
\\ \'\ \\'*_ _l m // /] //
I T 4RO
et 05 W2 :::\ S::~__
7 : \_*:_
o mc D 2 b le 5 % et P .M
I TR e e 6 hm

Puc. 18.5. Homorpamma Aas onpeiesenus snauenuii f, .
I—f s =0 (h-rp.n; o ) ; 2_fx-ﬂ=q)2(h);

a1
3_fx.u =3 (VB) .

3. ITo HomorpaMme, InpejCTaBJeHHOH Ha puc. 18.6, onpenensem
3HaUYEHHS KO3()D(HIHEHTOB M, H M.

QH3HYECKHH CMBIC/ BeMHYMH f;,; M, H M, PacKpHBalOT, COOTBET-
cTBeHHO, ypaBHenus (18.64)—(18.66):

fxa=Fuu/Fou; (18.64)
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Mo=1y.o/Ix.u; (18.65)

My=f;u/Tzu. (18.66)

4. OmnpeznensieM TpeOyeMylo IJIOLIAAb AbBIMOYIAJSIOUIHX YCTPOHCTB:
E (Fo.atmoFo ot maFo.u) Kif .o

(18.67)
Mox
| L

O, 10W)e H Fp o Fnf o, \ \ 0,- 1££M/c
_—U',,:BM[C / ‘ ” \ \ U= B Ml

= b mjc : v, =6mfc
5 Uy =limie // : \ \\ v =hnfc

Uy =2Mjc / U e e 3 | el Uy =2Mfc

A | 2 ——! I N \
1 ‘ )
g i S e o g
] | 3 1 A B e e
A—L4, M
m, 16 14 A 1 a 1 1,2 1457 46 1.8 L0220 My

Puc. 18.6. HomorpamMma ans ompenejeHHsi 3HA4YeHHH Ko3((dHIHEHTOB
m, Homg

Kosddunuent pacxojga AbIMOYIa/SIIOIHX YCTPOHCTB W, NPHHHMA-
€TCs 10 CIIPaBOYHBIM JaHHBIM. I/l mpHMeHeHHsI B NMPaKTHKEe pPeKOMeH-
LYIOTCSl MPSIMOTOYHBIE CHCTEMbI ABIMOBBIX HIAXT (IHJAHHAPHYECKHH CTa-
KaH -+ nedraexkrop). Pekomennyemoe 3Hauenne Koaduiuenra pacxona
JUIST HUX TPH yAaJeHHH MPOJYKTOB TOPEHHUs M3 OJHOITAXKHBIX MJIH
BEDXHHX 3TaKed MHOrOITaXKHBIX 3JaHHH cJjelyeT NPUHHMATb paB-
HeiM 0,8 (2E=0,563, rae ¢ — Ko3(pGUIHEHT, XapaKTepU3YIOIUH MeCT-
HBble NOTepH Hamopa). Jlss maxT ¢ HeU3BeCTHBIM K03 (UIHEeHTOM pac-
X0Ja, a Takxke IPU pacyere CHCTEM €eCTECTBEHHOTO JbIMOYJAaJeHHs
HHXKHHX 9TaxKel B MHOTO3TaXKHBIX 3/1aHHSIX KO3 (HIHEHT pacxoja cie-
JyeT OnpeiessiTh 10 ypaBHEHHIO

1

Wn== s
_ AP,
Yo+ 22

(18.68)

O611ee KOJMHUECTBO yAaJIsieMBIX IPOAYKTOB TOpeHtsi B M%/¢, Heo6Xo-
JEMoOe JJIst TIO/ICUeTa MeCTHBIX H JIHHEHHBIX MoTepb Hanopa AP, npu u3-
BECTHBIX CEYEHHSIX, OINpeJessieTcsi M0 ypPaBHEHHIO

Qn<r.y=aktfn.n (Fo<n+moFa.o+msFa.n), (1869)
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Kos¢ppunuent a Bo Bcex ciydasx JosxKeH NPHHHMATD NOJOXKHTEJb-
Hble 3HAa4YyeHHusl, HHaye CHCTeMa eCTEeCTBEHHOro ABIMOYyaJIEeHUsI He $B-
Jsercs 3<pq>eKTnBHoﬁ Biok-cxema K pacuery IIaxT AbIMOY/ajieHHs
noKasaHa Ha puc. 18.7.

Ucxodxbie  daxnbie
us npoexma: Fyq, Fug, Fan, Paan/’c;n’hmp.nr h
N0 PeKOMEHOOUUAM : Uy, Ky, plg

b, 1
’fw\/ h»a.ﬂzufz _7‘
hmp.n Pa.dn/’pa.n )

T Ty
hmpn 350//:;/7

. _\f 0,05 vy *1‘
" \Vapa Fagn/ Fon

T

Fy

Ian (Fon* Mg Py, Fs 4)

My

Puc. 18.7. Baok-cxeMa K pacueTy M0 NpPaKTHYECKHM
peKoMeHAANHUsAM IIaxT AbIMOYJajeHHs B GecoHapHBIX
3MaHHAX

18.5. KOHCTPYKTHBHOE HCNOJHEHHE AbIMOYJAJSIOUINX
YCTPOHCTB

B kauecTBe ABIMOYAANSIOUIAX YCTPOHCTB B 6GecOHAPHBIX 3aHHSAX
yalle BCEro HCHOJb3YIOT LIAXTHl ABIMOY/JalieHns. B HopMasbHBIX ycJI0-
BHSIX OHH MOTYT HCIIOJIb30BAThCS JJISi BEHTHAALUH noMemenni. [laxTo
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abiMoynanenus (LIJ]) u abiMOBbie BeHTHISUHOHHBIE MmaxTsl (JBII)
JIOJIKHBl UMEeTh AOCTATOYHYI0 OTHECTOHKOCTh, OBITh IPOCTHI IO YCTPOH-
CTBY M YIPaBJIEHHIO H 6€30TKa3HBI B paboTte. [sis1 peryiupoBaHus raso-
oOMeHa IIpU MOXKape HJIH BO3AyX00OMeHa NPH HOPMAJIbHBEIX YCJIOBHSIX
JBIMOYAA/SIIONHe YCTPOHCTBA MEePeKPHIBAIOT KJamaHaMH, OTKphIBalo-
LIMMHCSl BPYYHYIO H aBTOMaTHyecKH. PyuHoe ymnpaB/ieHHe KJallaHaMH
OOGBIYHO OCYIIECTBJISIETCSI TATOBBIMH Tpocamu ¢ JiebGenkamu. Haubomee
HaJle}KHbl B pa0OTHl KJaNaHbl, OTKPbIBAIOLHECS NIPH OcJaabJeHHH KaHa-
Ta. [Ipu 3TOM KJIanmaHsl 000PYAYIOT OTXKHMHBIMH phlYaram, IpPOTHBO-
BecaMH, JH60 OCb BpalleHHsi (AJsT TOPH30HTAJBHO pAaClOJOXKEHHBIX
B 3aKDHITOM IOJIOKEHHH KJIallaHOB) CMeNIal0T OTHOCHTEJNbHO IeHTpPa
HX TSKECTH.

B CoBerckom Coose mjs 1enedl AbIMOyAAaJeHHs IIpH MoxKapax
B INPOMBILUIJIEHHBIX 3JaHHSIX HPHMEHSIOTCS pa3JHUHBle KOHCTPYKLHH
maxrt. Haunbosee pacnpocTpaHeHHBIMH SIBJASIOTCS IIAaXTH, pazpaboTaH-
Hele T'ocxumnpoekrom, I'TIM-1 u Ilpomcrpoiinpoektom. ITo KOHCTPYK-
THBHOMY HCIIOJHEHHIO ABIMOYJAJSIONIHe YCTPOHCTBA BBINOJHSIIOTCS H3
COOpPHBIX 2KeJ1e300eTOHHBIX 3JEMEHTOB H C METaJIJIHIeCKHM KapKacoM.
[IpuHUHNMANbHBIE CXeMBl YCTPOHCTBA TAKHX IIAXT, pa3paboTaHHbIE
I'TIN-1, npuBenensl Ha puc. 18.8.

B HOpMaJsIbHBIX YCJOBHAX INAXThl NpeAHA3HAYEHBI AJIS BeHTPIJIPIpO—
BaHHUSl UeplayHbIX INOMelleHui. B yciaoBHsSX mmoxkKapa BO3LyXOBOJH,
npefHa3HAUYeHHBIE [JIsT BEHTW/ISLMH uepjaKka, aBTOMATHYECKH Iiepe-
KpPbIBAIOTCA 3aCJOHKAMH. ¥YJajleHHe NPOJYKTOB TOpPeHHs] OCYIIeCTBJIs-
€TCsl TIPH OTKPHITOM KJjamaHe B mepBoM BapuaHte (cM. puc. 18.8a)
Jau6o yepe3 BO3JAYXOBOJB, INpeJHAa3HAUEHHble IJIs1 yHaJeHHs AbIMa,
BO BTOpoM BapuaHTe (cM. puc. 18.86). IIpm mnoxape 3acaoHku I3
OTKpBIBAIOTCSI aBTOMAaTHYeCKH, a KjamnaH 9 — IpH pacnyaBJeHHH Jer-
KOIIJIABKOTO 3aMKa.

W3 maxT, BHIIOJHEHHBIX U3 COOPHOro Kene306eToHa, H LIAXT C Me-
TaJJTHYECKHM KapKacoM INpeAnouyTHTesNbHee nepBble. Bo BTOpoM Bapu-
aHte (cM. puc. 18.86) BO3AyXOBOIBE U BEHTHJSATOPH! OYAyT MOABEpPraTh-
Cs1 BO3/EHCTBHIO BBICOKHX TeMIlepaTyp IpH IOxkKape, YTO MOXKET IpH-
BECTH K HX nedopMaiHu W IPHOCTAHOBKE yIaJeHHS NPOJYKTOB rope-
Hus. IIpn mofmo6HOM KOHCTPYKTHBHOM HCIIOJTHEHHH IIAXT HE HMCKJI0Yd-
eTCsl TaK¥Ke BO3MOXKHOCTb 3aJbIMJIEHHUSI YepAauyHBIX IIOMENIeHHI, YTO
CBSI3aHO C ONMACHOCTbIO BO3HHKHOBEHHS HOBBIX 0uaroB moxapa. Bogee
nesecoo6pa3Ho B 3TOM CJydae yCTPOHCTBO —CaMOCTOSITEIBHBIX IIaXT
JJIS1 BEeHTHJISIHH TPOU3BOJCTBEHHBIX IIOMELIeHH B HOPMAaJbHBIX YCJIO-
BHAX U ABIMOYJaJIeHHs M3 HUX IIpH noxape (puc. 18.9).

PerynupoBanue BO3ayXoo6MeHa B IOMEIIEHHH OCYLIECTBJSIETCS
nepeMenieHueM KJjanaHa nmpu ocaabienun tpoca 6. Ilpu moxape kiaa-
naH 4 onmyckaercsi o HampasasiomuM /2 B NoJoxeHHe 2 B pe3yJbTare
pacnyaB/IeHHs JIETKOIJIaBKOTO 3aMKa.

Hnst GecuepfauHbIX IMOKPHITHH IBIMOBbIE BEHTHJISIHOHHBIE IIAXTHl
paspaGoranbl ['OCXHMNIPOEKTOM NMPHMEHHTEJIbHO K MOKPHLITHSIM U3 c6op-
HEIX JKese300eTOHHBIX MANT. Kapkachl MIaxT M UX 3aNOJIHEHHE BHIIOJ-
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HAIOTCS W3 HEroploYHX WJIM TPYAHOrOpiounx MatepuasnoB. OronoBku
LIAaXT MOTYT OBITH JABYX THIIOB — C JKaJIIO3UIHOM pelieTkol U c aedJuek-
topoM. O6masa cxema yCTpOHCTBA TaKOH WIaxXThl INOKa3aHa
Ha puc. 18.10.
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Puc. 18.8. CxemMbl ABIMOBBIX BEHTH/ISIHOHHBIX maXT KoncTpykuuu ['TIH-1:

1 — mnoKpbiTHE; 2 — uepiauHoe nepekpbiTHe; 3 — kopnyc JBII; 4 — Bo3ayxoBOX

AJsl BEHTHJSILHH Yepjaka; 5 — BeHTHJAATOP; 6 — BHITAXKHOE OTBepcTHe; 7,13 — aBTO-

MaTHYeCKHe 3acJOHKH; 8 — JoTok aasi c6opa KonaeHcara; 9 — KJaanas; 10 —

YOJOTHSAOULAS NpOKJaanka; 11 — jgerkonsaBkuii 3aMok; 12 — BO3AYyXOBOJ A5 yJAa-
JIEHHSI JbIMa

Pa6ora maxTel B HOPMAJIbHBIX YCJOBHSIX PpEryJHUPYeTcs MOJOoKe-
HueM kianaHa I3. Kmanan momenieH B pamy 9 M CBsi3aH C HeHl Jierko-
MJaBKUM 3aMKoM. 8. OTKpBIBaHHIO K/anaHa CIocoOCTBYET NMPOTHBOBEC
7. Tlpu ocnaGneHnH WJIH HATSIKEHHH Tpoca py4YHOro ynpasiaeHus 11
kaanan I3 Bpamaercs BMecte ¢ BajsoMm /4 u pamoit 9. Ilpu moxape
JIETKOIIaBKasi BCTaBKa pacIjiaBjsieTcss, U kjaanad I3, oTaensisicb OT
pambl 9, ycraHaBIHBaeTCss B BepTHKaJbHOe mNoJoxkeHue. [Ipu mpume-
HEHHHM 3THX IIAXT AJs yJAaJeHHs JbIMa H3 IOMELIeHHH ¢ yepaaKaMu
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Puc. 18.9. Cxema ABIMOBOH BEHTHJISILH-
OHHO# WaXThl KOHCTpYKIHH [TpoMcTpoii-
npoeKTa:

1 — oTBepcTHe B 4YepAayHOM MEpPeKPhITHH
¢ peweTkoif; 2 — nNOJIOXKEHHe KJiallaHa NpH
OTKPBHITOM JBIMOBOM JIIOKe; 3 — OrpaklIeHHe,
paszensioulee yepjaak; 4 — Kjanas; 5 — Jer-
KonaaBkuii 3amMok; 6 — Tpoc; 7 — NOKpBITHE;
8 — Kopmnyc maxThl; 9 — mpoem IJasi Texoc-
MoTpa waxthl; 10 — Tpy6Ka AJis OTBOLA KOH-
HeHcaTta; 11 — yepnayHoe mepekpbiTHe; 12 —
HanpasJgOUHe AJS KJanaHa

WJIM TOJBECHBIMH TOTOJKAMH yBeJHUHBaeTcs BhicoTa crakaHa. Kimanan
IpPH 3TOM yCTaHABJHBAETCS B IJIOCKOCTH IIOJBECHOTO IIOTOJIKA HJIH
4yepAayHoro IepeKphITHS.

YHuBepcaJbHble KOHCTPYKIHH IIAXT JBIMOYZAAJeHHsl 1JIsi MPOH3BOJ-
CTBEHHBIX 3/iaHuii paspaboran Ilpomcrpoiinpoekr. llaxTe Tpex THIO-

pa3MepoB HMeEIOT BHYTPEHHHil JuaMeTp KaHaja JabiMoynatenus 500, .

1000 u 1400 mm. C60pHO-CEKIIHOHHAS] KOHCTPYKLHS HIaXT 3aBOACKOTO
H3TOTOBJICHHS TO3BOJISIET, B 3aBHCHMOCTH OT THIA IMIAXTHI, OCYIIECTB-
JATb ylajleHHe AbiMa KaK M3 4eplaKoB, TaK M H3 J1060ro sraxa Ipo-
H3BOJACTBEHHHIX NMoMelleHH#. Kpome OCHOBHOro Ha3HayeHHs, LIAXTHI
JBIMOYIaJIeHHsT MOXKHO HCIIOJIb30BATh JJIsi BEHTHJSILHH IOMeLleHHH
Ju60 Ha eCTeCTBEHHOH BHITSIKKE, IPH OTKPHITOM BPYYHYIO KJ/amaHe
JBIMOYyZaJIeHHs], JHO0 1151 MeXaHHYeCKO# 061eo6MeHHOH BEeHTHJSIHH
C IpPHCOEJHWHEHHEM BEHTHJSITOPA K OTBEPCTHIO B LIAXTHOH CeKIHH.
Bo BTOpOM ciyyae Ha BO31yXOBOJ€ MOCJ€e BEHTHJISTOpPA yCTaHaBJIHBa-
ercsl JienecTKoOBbIi KinanaH (cepust 3.904-1), KOTOPBIH NPH BHIKJIIOYEHUH
BEHTHJIATOpPA 3aKpbiBaeTcsl. BBIK/IIOUeHHe BEHTHJSTOpA NMpH MoXKape
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Puc. 18.10. Cxema AbIMOBOH BEHTHJSIHOHHON IIAXTHl KOHCTPYKIMH ['oc.-
XHMIIpOEKTa:

1 — Xene306eTOHHbIH CTaKaH; 2 — Xkejo6 A4S KOHJeHcaTa; 3 — CTajJlbHON CTaKaH;

4 — nebdaekrop; 5 — Koanak; 6 — KOJbLO H3 YroJKOBOH cTajsH; 7 — NPOTHBOBEC;

8 — 3aMOK ¢ JierkomnjaBKoif BcTaBkoit; 9 — pama kaanaua; 10 — 6a0k; 11 — Tpoc;

12 — noxkpbiTHe 1O Kene300eTOHHbIM MNJaHTaM; 13 — KaanmaH; 14 — Baja KJjaamaua

OCYIIeCTBJISIeTCSl aBTOMATHYeCKH OT JaTunka TemnepaTtyphl. Cxema
HCIOJNb30BAHUSl ILIAXT AbIMOYJAAJIeHHs JAJIS BeHTHJSLHH IOMelleHHH
NepBOro 3Taxa B ABYX3TAaXKHOM IPOHM3BOJACTBEHHOM KOpIyce IOKa3aHa
Ha puc. 18.11.

Y3/1H Oponycka LIaXT yepe3 KPOBJI pa3paboTaHBl NPHMEHUTEJIbHO
K TIOKPHITHAM H3 COOpPHBIX 2KeJe300eTOHHBIX IIHT (IPHU YKJIOHAX KPOB-
an 1,5% u 8%) u ¢ mpodHAHPOBAHHBIM CTaJbHBIM HACTHJIOM (NPH VK-
JgoHe KpoBaH 1,6%). IIpn mokpeiTHH H3 COOPHBIX KeJe306eTOHHBIX
IUINT NMPHMEHSIOTCS, KaK NMPaBHJO, KesJe300eTOHHBIe CTaKaHbl, a MpH
NOKPHITHAX C NPO(QHIUPOBAHHEIM CTaJbHBIM HACTHJIOM — CTaJIbHbBIE,
ONHpAIOLHECs] HAa CTaJbHble PHreJH HJIH BCIOMOTaTesbHbIE HeCcylHe
sneMeHTH. lllaxThl ycTaHaBJMBAIOTCS B IpOLleCCe MOHTa)Ka KOHCTPYK-
IIHH MOKPBHITHSA 40 YCTPOHCTBA YTEIJISIOUIErO CJIOS W BOAOH30JISIIIHOHHO-
ro KoBpa. B kauecTBe aseMeHTa, NMpefOXPaHSIONIEr0 LIAXTy OT paspy-
IIeHHs1 NPH yHnpyro# nedbopMauud 3JaHHs, CJAYyXKHT KOMIEHCATOP.
On Xe pasrpyKaeT KpOBJIO OT Beca yd4acTKa LIaXThl, PacNOJOXKeHHO-
ro BHYTPH NOMeELIEHHSI.

CeKIHH IHAXT COCTOSIT W3 TPyOBI, 3alIUTHOrO KOXKyXa M yTeIIHTe-
Jsi MexJ1y HUMH. B 3aBHCHMOCTH OT pa3MepoB TPYObl KOXKYX H3rOTaB-
JHuBaloT U3 1—3 aucTOB cranu tosuuHOH 0,8 MM. dss Tennmousonsuuun
B CEKIHSX WIAaXThl H KOMIIEHCATOpe NMPUMEHSIOT MSTKYl0 MHHepaJoBaT-
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Puc. 18.11. Illaxta AwiMoynaseHHs: KOHCTpyKuuHu Ilpomcrpoiinpo-
ekta (BapuauT 1). Cxema AnIMOyJasieHus ¢ 1-ro ataxa JBYX3Tax.
HOro Kopmyca:

1 — BosayxonpueMubifi maTpy6ok; 2 — BeHTHJSUHOHHLIH arperar; 3 — me-
CTO YCTAaHOBKH JIENECTKOBOro KJamaHa; 4 — xeje3o06eToOHHOe MNOKpBITHE;
5 — neduaekrop; 6 — matpyGok; 7 — Koanak; 8 — KommeHcatop; 9 — cek-
nuu; 10 — gaanan; 11 — pat4uk TemnepaTypHbiif; 12 — matpy6ok AJas KJaa-
nana; 13 — onopuas naura; 14 — croiika; 15 — MeXJAysTaxHOe NepeKphl-
THe; 16 — xene3oOeTOHHBIH cTakaH; 17 — cTajbHble NOJYKOJbLa; 18 —
TpyGka Jasi oTBOJAA KOHAeHcata; |9 — WIMHJABKH KoMmeHncaropa (4 wT.);
20 — peryaupoBouHble raiiku; 21 — eno6 nas c6opa KOHjeHcaTa

uyio miauty mMapku 50 (IFOCT 9573-72) Ha CHHTETHUECKOM CBSI3YIOIEM
TOJIIIHHOMN, cooTBeTcTBeHHO, 50 1 40 MM. Cekuuu Mexay co6o, ¢ Kia-
NaHaMH B KOMIIEHCATOPOM CTHIKYIOTCSI NMpH MOMOIIH (haHLeB Ha 60J-
Tax. YIIoTHeHHE MeXAY (JIaHIAMH CEKIHH OCYLIECTBJASETCS NMPOKJIai-
KaMH H3 ac6ecToBOro KapTOHA TOJIIHHOH 5 MM.

Cnoco6 mnpuBefeHHS B JEHCTBHE KJjalaHa aHaJOTHUYeH crocoby,
npuMeHeHHomy B KoHcTpykumu JBII T'ocxumnpoekra. KoncTpykius
KJanaHa M WIAaXTH JbIMOYJAAJIeHHs] [JIsi TOMEHIeHHH, TIpaHHYalIuX
¢ KpoBJei, npuBegaeHa Ha puc. 18.12.

YTelJIeHHBIH KJIanaH NMOMelleH BO BHEUIHIOI PaMKy M CBSI3aH C HeH
JIErKOMJIaBKUM 3aMKOM TPOCOBOW CHCTEMBl, H3roTOBIsieMBIM [IpHiyk-
CKHM 3aBOJIOM IPOTHBONOXKapHoro oGopynoBaHus. IIpu aTom kaanmau
NpHKpEIJIeH K BaJly HarJyxo, a paMKa MoJBelleHAa K HeMYy CBOOOJHO.
Kanat pyuHOoro ymnpaBJeHHsI COeIuHEH C JebGeIKOi M IpPUKpeIIeH
K BHewHe#t pame. Ilpu ocnabieHHH KaHaTa KJjanaH Mmoj AeHCTBHEM
NPOTHBOBECAa BMecTe C paMKoi noBopauuBaercsi Ha 90° M OoTKpHIBaer
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Puc. 18.12. Illaxta apiMoynaseHusi KOHCTpYKuuH IIpomcrpofinpoekra
(BapuaHT 2): \
a — o6wuit BuA; 6 — KJanmaH; B — paMKa KzaanaHa; | — nedaekrtop; 2 —
XKesneso0eTOHHbIH KianaH; 3 — natpy6ok; 4 — KiaanaH; 5 — kaHat K jgeGelke;
6 — ynop; 7 — nporuBoBec; 8 — 6JIOK; 9 — Koablo-onopa; 10— xene3o6eToH~-
Hble IIMTBI MOKPBITHS; 11 — daanen natpy6ka; 12 — JerkonjaaBKuif 3aMOK;
'3 13 — paMka KJjanaHa

npoem. Ilpu pacniaBieHHH JerKOIJIAaBKOTO 3aMKa IOJIOXKEHHe PaMKH
He H3MeHsieTcs], a KJalaH IoJ JefiCTBHeM IPOTHBOBeCa yCTaHaBJIHBAET-
Cq B BepTHKaJbHOE IIOJIOKEHHe.

JIs1 moMelneHH# ¢ NMPOU3BOJACTBEHHBIMH INPOLECCAMH 10 IMOXKapHOH
onacHocTH Kateropuii A u B paMku knanaHoB u GJIOKH H3rOTOBJSIOT-
Csl U3 JIaTYHH, a Je6eIKH YCTaHABAMBAIOTC BHe 3THX MNOMeIIeHHI.

AddexruBHOCTL pabOTHl IIAXT ABIMOY/JAJeHHS] OLEHHBaeTcss Koad-
(UIMEHTOM pacxo/a, YUUTHIBAIOIIUM MECTHBIE H JIHHEHble IOTEePH Ha-
nopa. M3-3a HaMWuusl THAPABJIMYECKHX CONPOTHBJIEHHH KO3(POHIHEHT
pacxona 6e3 yuera BJIHSHHS BHELIHHX BETPOBBIX BO3JEHCTBHI Ha OTro-
JIOBOK LIAXThl BCerfa MeHblle eJHHHIB U NpeAcTaBisieT co00il OTHO-
IIeHHe peasNbHOr0 pacxofa XKHAKOCTH (rasa, MNPOAYKTOB TOpeHHS)
K TEOpeTHYeCKOMY:

1
Py o= ,
V143t

HccnenoBanre addekTHBHOCTH pabGOTH IIAXT ABIMOYAaJeHHs Mpo-
BOJMJIOCh Ha MOJensix. ODKCIepHMeHTajbHas ycraHoBka (puc. 18.13)
npesicTaBassia coboit aspoiauHaMHuecKylo TpyOy auamerpom 780 mm.
B paGoueii ee yacTH Ha KaMepy AaBJeHHs 6 yCTaHABJIMBAJaCh CheMHas
MOJesb maxThl ApiMoyasnenus 4. C nenbio ocnabaeHus TypOyaH3ainu
BO3/IYIIHOrO NOTOKa, HAarHETaeMOro BEHTHJSTOPOM &8, Kamepa /[aBJe-

(18.71)
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HHsl pasjeseHa naketoM ceTok «Pa6una» 5 na asa oo6vema. CooTHoule-
HHE CeyeHHs] OTBEPCTHA MOJEJH LIAXTHl JBIMOY/JajieHHs C pasMepaMu
B IUIaHe KaMephl JaBJIeHHs MO3BOJISIO NpeHe6pedb CKOPOCTHHIM MOTO-
KOM BO3/lyXa B BepXHeM o0beMe KaMephl H H3MepsATb B Hed TOJbKO
craTHueckHe jnaBieHusi. I[lepex pabouefi yacTbi0 a3pOAHHAMHYECKOH
TpyGbl yCTAHOBJIEH YCNOKOHTeNb I, TO3BOJSBLIMH Mepes MOJeJbio
1IaXThl MOJYYHTh PaBHOMEDHBIH JHHAMHYeCKMH Hamop. J{uHaMuueckune

H CTaTHYECKHE JaBJIEHHS B OIBITAX H3MEPAJNHCH C IIOMOLIBIO Tp}’6OK.

[Mpanarass mukpoMaHoMerpaMu MKB-250 ¢ ToYHOCTBIO H3MepeHHs
no 0,1 TIla.

Puc. 18.13. Cxema 3KcnepHMeHTaJbHOH YCTAHOBKH:

1 — ycnokouTenab; 2 — a’poAuHamMuueckasi Tpy6a; 3 — npHGOpHI, perHCTPHpPYIOUHEe
JAaBJeHHe; 4 — MoJesb WIaxXThl AbIMOyJajieHHSl; § — maker cerok «PabGuua»; 6 —
Kamepa JaBJieHHSI; 7 — HaMOPHBIH BO3JyXOBOJ; 8 — BEHTHJISATOD

DKCIepHMeHTH NPOBOAMJINCL B JABa 3Tanma. Ha nmepBom srame mpo-
JyBaJHCh MojenH 6e3 BHEUIHHX BeTPOBHIX Bo3aeictBuil. [lpu obpa-
60TKe ONBITHBIX AAHHBIX BHISIBJSIACh AaBTOMOJENbHAsE 00JacTh MAJIS
HCCJIelyeMBlX KOHCTPYKUHH IIaXT H MHHHMaJbHbIE yucaa Re, coorser-
CTBYIOLIIHE aBTOMOENbHOH o6JacTu. Pe3ynbTaThl 9KCHEPUMEHTOB AJS
Tpex BHJIOB IIaXT [IOKa3aHHl Ha puc. 18.14.

3aayBaeMoCTb MOJeJel IIaXT AbIMOYAAJeHHsT BHISIBJSJIACH HA BTO-
poM 3Tame 3KcmepuMeHTa. PexuM paboThl HAaNOPHOLO BeHTUJISITOPA
yCTaHABJHUBAJICS B aBTOMOJENbHOH 00J1aCTH NPH MHHHMAJbHBIX YHC-
Jax Re, a ckopocTh BHewrHero o6/yBa MoJeJel LIAXT H3MeHsJIach
OT MHHHMaJIbHOH 10 MaKCHMaJIbHO BO3MOXKHOH. B 3Toi Ke cepuu ombl-
TOB NPOBOJAMJHCH SKCIEPUMEHTHl ¢ 004yBOM MoJeneill maxt 6e3 pabo-
Thl HallOPHOTO BEHTHJATOpPA 8 C YCTAHOBKOH 3arjylIKH HA HANOPHOM
Bo3lyxoBoze 7 (cM. puc. 18.13).
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KoapoHuiuent pacxona maxrt ALIMOyAajeHHs] B GOJbIIOH CTeleHH
3aBHCHT OT KOHCTPYKTHBHOTO HCHOJHeHHS. [Ipu NpOoeKTHPOBAHHH 1IAXT
HE06X0/UMO CTPEMHTHCSI K YMEHbUIEHHI0O MECTHBIX M JIHHEHHBIX CONpPO-
THBJIEHHH IyTe€M HCKJ/IOUEHHsI Pe3KHX H3MeHeHHH HalpaBJeHHs IOTOKa
B KaHaJax H OroJIOBKax UIaXT JbIMOYJaJieHHsl, a TaKXKe BCTPEUYHBIX
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Puc. 18.14. 3aBucuMocTb KO3(pGHIHEHTOB pacxojla MoJeJeH axT
JABIMOYAAJIEHHsT OT uHcaa Re:

1 — aas waxt AbiMoyjanenusi (crakan-aedaekrTop), nokasaHublx Ha puc. 18.10
n 18.12; 2 — ansg ABIMOBOH BEHTHJSIHOHHONW IIAXThl ¢ TFOPH3OHTAJNbHO pacno-
JIOJKEHHbIM KJjamaHoMm (cm. puc. 18.8a); 3 — aud  waxThl, NOKasaHHOH Ha

puc. 18.9; A — mozmean MI : 10; @— mozens M1 : 20

IIOTOKOB NPOAYKTOB ropeHusi (cm. puc. 18.86). Cuaenyer takke oTme-
THTb, YTO LIAXTHl C MPUMEHEHHEM KaJIO3HHHBIX PelIeTOK B OroJIOBKax
SBJISIOTCS 3a[yBaeMbIMH W HEJIONYCTUMBI [IJIsi IPUMEHEHHS B NMPaKTHKe
6e3 KakHX-1u60 JONMOJHUTENbHBIX KOHCTPYKTHBHBIX peIIeHHH, HaNpH-
Mep, ycTpoiicTBa BeTpooT6oiHHKOB. [Ipu BHemHeM 061yBe TaKHX
IIaXT HAa 3KCIHepHMEeHTaJbHO# ycraHoBKe (cM. puc. 18.13) Habaona-
JIOCh yMeHblleHHe 3HaueHH#H Koa(ddHuuueHTa pacxoja npu paboralomniem
HAMOPHOM BEHTHJATOpE 8 H yBeJHYEHHe CTATHUECKOro JaBJIEHHSI B Ka-
Mepe 6 NpH YCTAaHOBKE 3aryylIKH Ha HAMOPHOM BO3J1yXOBoae 7.
Jl1s mpuMeHeHHsI B NpPaKTHKe PEKOMEHIYIOTCsI NMPSMOTOYHbIE CHCTEMBI
JHMOBHIX IIaxT (UHJIHHAPHUYECKHI cTakaH -+ nedaekrop). Pekomen-
IyeMoe 3HAaueHHe KO3(HIHEHTAa pacxoja AJs HHX, C y4eTOM MOrpell-
HOCTeH H3MepeHHH H 00pabOTKH ONBITHBIX JAHHBIX, CJeJyeT IPHHH-
math paBHbM 0,8 (2£=0,563).

B 3akaouenHe HeOOXOAHMO OCTAHOBHUTHCS Ha pa3MEIlEeHHH JbIMO-
YAAJSIOIHX YCTPOHCTB. B cueHHUYecKHX KOPOOKAax 3peJHUIHBIX 31aHHH
B KayecTBe ABIMOYAJISIIOUIHX YCTPOHCTB NPHMEHSIOT ABIMOBHIE KJama-
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Hbl, yCTpauBaeMble HaJl KOJOCHHKAMH B BepXHefl 4YacCTH HapyKHBIX
cred. Ilpu BeTpOBBIX Hamopax TaKoe pelleHHe CHHXKaeT 3(p¢eKTHB-
HOCTb paboTHl ABIMOYAAJSIOIHX YCTPOHCTB, a NPH AMHAMHYECKOM Ha-
nope BeTpa GoJibllle IPABHTAIMOHHOTO BHI3bIBA€T OINPOKHAbIBAHHE
tsArd. Bosee nenecoo6pasHbIM ABJISAETCS pasMelleHHe AbIMOY Aa/soIIuX
YCTPOMCTB Ha KPOBJIE 3[aHUs. YUHTHIBAsl HeOOJbIIHE pa3Mephbl CIEHHU-
yeCKO# KOPOOKH B IJIaHe W HaJHYHe NMapaneToB Ha KPOBJIE, HTPaIOLINX
pPOJIb BETPOOTOOHHHUKOB, CJIEAYET OMKHIATh, YTO HAPYXKHOe JaBJieHHe
y ABIMOYAAJISIOUHX YCTPOHUCTB' BO BCex cayuyasix He OyAeT NpPEBHILATb
CTaTHYECKOTO.

B npompiieHHBIX 6ecOHApPHBIX 3JaHHAX JBIMOYJAJAIIIHE YCT-
poiicTBa, KaK NpaBHJIO, pasMel(aloTcs Ha Kposse 3panus. [lpm atom
3(¢peKTHBHOCTb CHCTEMBI €CTECTBEHHOTO JBIMOYAajieHHsi oOecrneunBa-
erca npu pabore Bcex orBepcTHil. OHaKO B HaYaJbHOH CTafHH MOXKa-
pa tTpebyeMasi IJOMAAb ABIMOY/JAJSIOUIHX YCTPOHCTB HECKOJIbKO MEHb-
e pacyetHod. KpoMe aroro, Temnepatypa MpOAYKTOB FOPEHHSI B KOH-
BEKTHBHOH KOJIOHKe HaJ| oyaroM IoxKapa Bcerjga 0oJiblie, yeM Ha yja-
JIEHHH OT Hero, Yyro CnocoOCTByeT OBICTpeiillieMy aBTOMaTHUECKOMY
OTKPBIBAHHIO KJIAaNaHOB JbIMOyZAajeHusi. VICXOasi U3 BBILIEH3/IOKEHHO-
ro, cjelyeT NnpeaycMaTpUBaTh paBHOMEpHOe pa3MellleHHe 10 Bceil IJIo-
LlajH TOMeNleHHH ABIMOYAAJSIOMHUX ycTpoiicTB. [IpakTHKa moKasblBa-
er, 4yTo Ha muomaau 1000 M2 mnenecoob6pasHo HMETb He MeHee [BYX
IIaXT ABIMOYJAaJieHHsl. B OTHeNbHBIX cjydasix, IpH JOKAaJbHOM pa3Mme-
LIeHHH TOPIOYHX BELIeCTB, JOMYCTHMO COCPEAOTOUYEHHE  ABIMOYAAJISHO-
LIHX yCTpoiicTB HaJ HHMH. OJHAKO 3TOT BONPOC JOJIKEH peLlaThCs
B KaXX/IOM KOHKPETHOM cJydyae NPH YYaCTHH CIIEIHaJHCTOB IOXKapHOH
OXpaHHI.

18.6. HMicrionib3oBaHHe MeXaHHYECKHMX CHUCTEM
JJs neseil AbIMOYaaJeHUs

Bonpoc 06 ucnonb3oBaHHE MeXaHHYECKHX CHCTEM /ISt Leseil AbIMO-
yAaseHus B IPOMBILITIEHHBIX 31aHUAX ABJSETCS aKTya bHbIM. KoMnakr-
HOCTb, BO3MOKHOCTb HCIIOJIb30BAHHS [J1s1 MPOKJAJKH Ta30X0J0B 00b-
eMa MeX(pepMeHHOro NPOCTPAHCTBA MeXKAY IOABECHBIMH - IIOTOJKAMH
H MeX/Iy3TaxKHbIMH NePeKpPHITHSIMH, a TaKiKe yepJayHbiX NMOMeEIeHHI],
BO3MOKHOCTb yCTPOHCTBA O00beIHHEHHONH CHCTEMBI BHITSXKHOH BEHTH-
JSAUHH U JBIMOyJaJIeHHsl CTaBAT B psje CJydaeB IO 9KOHOMHYECKHM
NoKas3aTe/JsiM MEXaHHYECKyI0 CHCTEMY AbIMOYLAJIeHHsi Ha IepBoe Me-
CTO N0 CPaBHEHHIO C E€CTeCTBEHHOH. YCTPOHCTBO MeXaHHYeCKHX CH-
CTeM JABIMOYy/aJleHHs] B MHOTO3TaXKHBIX 3JaHUSIX IO3BOJISET SKOHOMHTD
MPOH3BOJICTBEHHYIO IJIOLIadb, 3aHUMAeMyl0 NpPH HAJHYHH €CTEeCTBEH-
HOH BBITSIXKKH IIaXTaMH AbiMoyJaneHnusi. Kpome 3roro, mpu pabGorte
MeXaHHUYeCKHX CHCTEM Macca yAaJjsieMBbIX IPOAYyKTOB TOPEHHsS NMpaKTH-
YeCKH He 3aBHCHT OT 6e3pa3aMepHOil TeMmepaTypsl, YTO 06yCJOBIHBAET
UX 3((eKTHBHOCTb 10 CPABHEHHIO C €CTECTBEHHOH CHCTEMOH ABIMOYAa-
JeHusi (cM. puc. 18.4) Kak B HayaJbHON CTAAMH NOXKapa, TaK U MPH €ro

310




pa3BuTHH. KOHCTpYKTHBHOE HCHOJHEHHE MEXaHHYeCKHX CHCTeM AbIMO-
yAaJeHHs1 HOJIKHO OTBeuaTh, 0 MHEHHIO aBTOpa, CJEAYIOUHM Tpe6o-
BaHHSAM MOXKAapHOH 6e30MacHOCTH.

OTBepcTHsi KJIANaHOB ABIMOYJAJIEHHsI MOJKHBI PacCIoJaraTbCsi
B IJIOCKOCTH MOKPBITHI WJIH MEepeKpPhITHH, a IPH HAJHUYMH TOJBECHOrO
IOTOJIKA — B €ro IJIocKocTd. KiamaHbl JbIMOyJasieHusi CJeayeT pas-
MellaTh PaBHOMEPHO IO ILIOILAaAM IIOMELIeHHs M3 pacuera He MeHee
oaHoro knanaHa Ha 1000 M2 1 He MeHee OJHOro KJamaHa Ha Kaxjoe
H30JIMPOBAHHOE NOMelleHHe ¢ IUomaabio nosa mexee 1000 m2

IIpu mpoeKTHPOBAaHHH CHCTEM MEXaHHYECKOro AbIMOYAaJIeHHs cJje-
JLyeT OTAaBaThb NpeANouTeHHe (paKeJIbHOMY BLIOPOCY NMPOAYKTOB Trope-
HHus. OceBble BEHTHJISITOPBH B CHCTEME ALIMOYIAJIeHHsl YCTaHaBJIHUBATh
. He jgonyckaercs. Pacnosozkenne mect BbIOpoca INPOAYKTOB TOpEHHS
JOJIXKHO HCKJIOYaTh MONaJaHHe AbIMAa B CHCTEMYy IPHTOYHOH BEHTH-
JISIIHH.

BeHrarperaTel JABIMOY/aJieHHSI MOJIKHBI pas3MeliaTbCsi B BePXHHX
TEeXHHYECKHX 3TaxKaX 3JaHHH, Ha YeplaKax WJIH KpHllle 3JaHUA B 060-
co6JIeHHBIX NMOMELIEHUAX C OrPaxKAaloUUMH KOHCTPYKUHSMH, HMeIOLH-
MH Ipejiesl pacnpocTpaHeHHs IJIaMeHH, PaBHBIH HYJIO, H Tpejes OrHe-
CTOHKOCTH He MeHee 0,75 u. [IBepHble npoeMbl BEHTKaMep JOJIIKHBI 3a-
LIUIAThCSI NPOTHBONOXKAPHLIMH JBEPbMH C MPEAe]OM OrHECTOHKOCTH
He MmeHee 0,6 u.

TpeboBanus mozkapHo#l 6€30MaCHOCTH JOJKHBI ObITb NPeNbsBJIEHbI
U K TPakTy [bIMOYyJaJieHHs OT MecTa 3abopa IpPOAYKTOB TOpeHHS
o ux BelOpoca. CekIHH Tra3oXol0B, MeCTa HX CTHIKOBKH, a TaKkKe
LIYMOIIOTJIOL[AIOL[HEe BCTABKH Y BEHTArperaToB JIOJIZKHBI COXPaHSTh
CBOIO F'€PMETHYHOCTb NPH ABHMKEHHH IO HUM IPOJYKTOB FOPEHHS C Bbl-
COKOH TeMIepaTypoil B TeueHHe, NPHMepHO, | 4, a TemJIOH30JALUS
He JI0J2KHA JONyCKAaTh IPOrPeB ra3oxo/a [0 TeMIepaTyp, ONacHBIX AJIS
BO3HHKHOBEHHSI HOBBIX OUaroB IoxKapa.

Pemalomee 3HayeHHe TakkKe HMEET CBOEBpeMEeHHOe BKJIOUeHHe
CHCTEM NPOTHBOABIMHOH 3alMTHl Npu nmoxape. Jlas obecneueHus ad-
(eKTHBHOH paboThl MeXaHWYeCKasi CHCTeMa JAbIMOYJaJieHHs JOJIXKHA
6biTh 060py/l0BaHAa aBTOMATHYECKHM H JHCTAaHUHOHHBIM nmyckoM. Ilpu-
TOYHble, 00lIe0OOMEHHble, a TaK¥XKe MEeCTHble CHCTeMbl BeHTHJSLHH,
npefHa3HaueHHble AJs YIaJeHHs MPOH3BOJACTBEHHBIX BPENHOCTEH, MpH
NoXKape JAOJIXKHBl OTKJIOYaThCS ~aBTOMATHYECKH HJIH . JHCTAHIHOHHO. -
Pa6ora BeHTHJIANMOHHBIX YCTPOWCTB HOJKHA HAXOAMUTBHCSA TOJ MOCTO-
SIHHBIM HaOJIIOJleHHEeM CIEelHaJHCTOB, a AUCTAHIHOHHOE YIpaBJieHHe
HMH JIOJIZKHO OCYILECTBJSITHCS CO CIEIHAJbHOTO IyJbTa H H3 MOMelle-
HHMH, AJIS KOTODbIX OHH NpEIHA3HAUEHBL.

B 3aksoueHne cjaefyer 3aMeTHThb, YTO JeHCTBYIOlIHEe CHCTEMB BeH-
THAALMH [AJs1 lened ABIMOyZaJieHHS MCIOJb30BaTh He JONycKaercs,
TaK KaK HX KOHCTPYKTHBHOE HCIIOJIHEHHE He OTBeuaeT TpeGOBaHHSAM
6e301macHOCTH, M3JIOKEHHBIM BBIIIE JJIS MEeXaHHYeCKHX CHCTEM JbIMO-
ynanenus. IlocnencTBusl OT BKJIIOYEHHS] CHCTEMBl BEHTHJSIHH IPH TO-
’)Kape MOryT GbITb BeCbMa Pa3JIHUHBI M 3aBHCAT OT ee KOHCTPYKTHBHOTO
HCIIOJIHEHHSI M CXeMBl BO3AYyX0oOMeHa.
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Bmecte ¢ TeM He HCKJIOYAeTCsl HCNOJIb30BaHHE MEXaHHYECKHX CH-
CTeM IBIMOYZAaJieHusl AJisi BEHTUJALMH NMOMeLleHHH, 6JOKHpOBAHHE HX
C BBITSKHOW MJIH PEUHPKYJSIUOHHONW cHCTeMaMu BeHTHaAsiuuu. I[Ipun-
LHNHaJbHasi cXxeMa GJOKHPOBAHHS CHCTEM MOKas3aHa Ha puc. 18.15.

t Jom

Bosdux

Puc. 18.15. Cxema GJIOKHPOBaHHS pe-

HHPKYJISALHOHHOH BeHTHJSLHOHHONH CH-

CTeMBbl C MEXaHHUECKOH CHCTeMOM JbIMO-
yAaJeHust

YuuteiBasi Bompochl, mocraBjennsle Ha XXVI cwesge KIICC,
06 3KOHOMHH TOIJIHBHO-9HEPTeTHUECKHX pECYpPCOB CTPaHBI, PEnHpPKY-
JISSHOHHBIE CHCTEMBI BEHTHJISIHH HAXOAAT Bce Gojiee HIHPOKOe TMpHMe-
HeHHe B NPAKTHKE MPOMBILIJIEHHOTO CTPOUTENbCTBA. DJIOKHPOBaHHE CH-
CTeM TaK¥kKe BeleT K 9KOHOMHH CPEJICTB NMPH CTPOUTENHCTBE H IKCILIya-
Tanun 06bekToB. [ToaToMy B Gyayuiem ciaenyer 60Jblie BCEro 0XKHAATh
6JI0KHPOBaHHE MEeXaHHUECKHX CHCTEM ABIMOYIaJeHHs HMEHHO C pelup-
KYJSIMOHHBIMH CHCTEMAaMH BEHTH/ISIIHH.

B HopMa/ibHBIX YCJOBHSIX BEHTHJSITOP 2 MOJaeT 3arpsi3HEeHHBIH
BO3/lyX Ha OYHCTKY. JlemecTKOBBIi KjamaH 3 NpPensiTCTBYeT MOCTYyIJIe-
HHIO HaApyXKHOrO BO3JyXa Ha pEUUPKYJIAUHI0 K BEHTHASATOPY 2.
Ilpn BO3HHKHOBEHMH TOXKapa BEHTUJIATOP 2 aBTOMATHYECKH OTKJIOYa-
ercsi W HauuHaeT paGoTaTb BeHTHasiTOp /. JlemecTKOBHIH KaamaH 4
HJIH 3aCJIOHKA § MPensTCTBYIOT MPOHUKHOBEHHIO BO3/yXa OT BEHUTJSATO-
pa 2 K BeHTHJAsITOPY [.

CxeMa, nokasdaHHas Ha puc. 18.15, Moxer 6e3 H3MeHEHHH HCIOJIb-
30BaThCsl TaKkKe NMPH OJOKHPOBAHHU BHITSKHOHM BEHTHJSILIHH C MeXaHH-
4eCKO#l BBHITSIKKOH NMPOJAYKTOB ropeHusi. BeHTuasitop 2 MoxeT GBITH HC-
MOJIb30BaH B Mape ¢ BEHTHJASITOpOM [ /s LeJell AbIMOyjaaJieHHs. Bme-
CTe C TEM, C TOYKH 3PEHHs MOKAapPHOI 6e30NacHOCTH, aBTOHOMHBIE CHC-
TeMbl MEXaHHYECKOro ABIMOY/JaJieHHsi Jyuiie GJOKHPOBaHHBIX.

Ins ompeneneHuss pacxofa yAajsieMblX MeXaHMYECKOH CHCTEMOH
JIBIMOY1a/IeHHSI TIPOLYKTOB TOPEHHS HCNOJb3YIOTCSl pacyeTHbE ypaBHe-
HHsl, IoJiyueHHBble B maparpade 18.2. biok-cxema K pacueTy aBTOHOM-
HOM MeXaHHYeCKOH CHCTeMbl ABIMOY/aJIeHHsI H3 MOMEeLIeHHI OZHOITAXK-
HBIX NPOMBILIJIEHHBIX 3JaHUH NPH PACMOJNOKEHHH MPHTOUHBIX OTBep-
CTHH B Pa3HBIX YPOBHAX NpejcTaBieHa Ha puc. 18.16.
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Pacxon yaajsieMBIX BEHTHJISTOPOM MNPOJAYKTOB TOPEHHsS NPHHAT
C HEKOTOPHIM 3aNacoM TNIPH IJIOTHOCTH Y/aJ/isieMbIX H3 MOMeIleHHs Mpo-
AYKTOB TOPEHHS Pyy. B peasbHbIX YCAOBHSX H3-3a TEIIONOTEPb B ra-
30X0/laX NJOTHOCTh MPOAYKTOB rOpEeHHSI, MOCTYNAIOIIHX K BEHTHJISATODPY
Pu.r.s, OYET HECKOJBbKO GOJibllle. BMecTe ¢ TeM BBIUHC/IEHHE 3TOH BeJH-
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Puc. 18.16. Biok-cxema K pacyery aBTOHOMHOH MeXaHHYECKOMH
CHCTEMbl JBIMOY/AJIeHHsI M3 TNOMEIeHHH  OJJHO3TaXKHBIX NPOMBILI-
JIEHHBIX 3/ aHHH
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YHHBI, ABJsIOUIeHCcH (yHKUHeH MHOTHX NepeMeHHBbIX, He NpeJAcTaBJser-
csl 1enecoobpasHbIM.

C uesbi0 HCKJIOYEHHS 3a]bIMJIEHHS CMEeXKHBIX NOMEIeHHH H Bhllle-
JeXKallHX 3Taxkedl yepe3 HeNJOTHOCTH TPaKTa ABIMOYAAJIeHHs MOCJes-
HUH JOJKeH paboTaTh NOJ HEKOTOPHIM paspsixkeHueM. ITosromy mnpu
onpejeneHHH TpeGyeMOro Hamopa, pasBHBAaeMOTO BEHTHJATOPOM,
He CJelyeT YYHThIBAaTh TaK Ha3blBAeMYIO aKTHBHYIO TATy (TpaBHTAIU-
OHHYIO COCTABJISIIOLIYIO AaBJIeHHs])) HAa y4acTKe CETH OT ABIMOBOTrO KJia-
naHa /10 BEIG6poca MpOAYyKTOB ropeHusi B atMocdepy u 3a hy, npuHUMaTh
paccTosiHHe MO BBICOTE OT FeOMETPHYECKOTrO LieHTpa MPHTOYHOTO OTBEp-
CTHS, UMEIONIero HanGOJbLUIYIO BHICOTY, 0 MECTa yCTAHOBKH KJIallaHOB
JIBIMOY 1aJI€HHSI. |

HekoTopble C/lI0XKHOCTH BBI3BIBA€T NPOEKTHPOBAHHE aBTOHOMHBIX
CHCTEM MEXaHHYeCKOro AbIMOYyAaJi€HHS, o6c.ny>xmaa10mux OJHOBpE-
MEHHO HECKOJIbKO MoMelleHHH Ju6o 31aHue B 1neaoM. Pacuer Takoi
CHCTEeMBl HEOOXOAUMO BECTH C YUeTOM yTeueK BO31yXa uyepe3 KJamaHbl
ABIMOYZAJIEHHs] HEeropsiliuX IOMeIIeHH .

MaccoBblit pacxo[ yAadsieMBIX BEHTHJIATOPOM IIPOAYKTOB TOpeHHS
npejacrabiasietca ypaBHeHuem (18.72), a oObeMHBIH — ypaBHEHHEM
(18.73):

Gn.r.n=Gu.r.y+ZGm.Kn; (1872)
Qn.r.aan.r.n/pn.r.s, (1873)
rue ZGN_M — pacxonx BO3ayxa, noctynamuliero B CHCTEMY IbIMOyaa-

JIeHHs Yepe3 e 3aKPHITBIX KJalaHOB ALIMOYZAaJeHHs H3 Hero-
pALINX MOMELIeH i, Kr/c.

Jlnst ompenesieHus MIOTHOCTH TA30B Qrr, NOCTYMAWIIUX K BEHTH-
J49py, Heo6X0AUMO 3HATh HX TeMmepatypy. M3 ypaBHeHUS TeNJIOBOrO
OasaHca HMeeM:

Gu.r.n Crra tn.r.n= Gn.r.y Crury tn.r.y +ZGHI.RJ‘I Cy tm (1874)

T€ Cprm Cary, C» — TEIJIOEMKOCTh IIPOAYKTOB TOpDEHHS, MOCTYyIalo-
IIMX K BEHTHJASTOPY JABIMOYJAJIeHHs, YAAJseMBIX H3 NOMeEIIeHHUs
H Bo3ayxa coorBercTBeHHO, KJxk/(kr-°C); t,,.» — Temmeparypa
TNPOJAYKTOB TOPEHHs], NMOCTYMAalOWHUX K BeHTHAATOPY, °C; ti., —
TeMIepaTypa yjaanaseMblXx HpoayKroB ropenus, °C; t, — Temmepa-
Typa B NoMelleHHd Jo moxapa, °C.

Piphticy s Chyyadie:

tn,r.s= . ‘GH.r‘ytn.r‘y-}_ZGm‘knts 4 ( l875)

GH.I‘.B

18.7. PekomMeHpaUUU TO pacyery
MeXaHHYECKHX CHUCTEM JbIMOYAAJEeHUS

PexkoMeHAalMH NMO3BOJISIOT PAacCYHTaTh HEOOGXOAMMBIE JaHHBIE IJs
NPOEKTHPOBAHHA ABTOHOMHBIX CHCTEM MEXaHHYECKOTO IBIMOY/aJeHHs
B OJIHO3TaXKHBIX GecoHapHBIX 3JaHHSX, OOCNYXKHBAIOIIHX OJHOBpE-
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MEHHO HECKOJIbKO NOMeLeHHH JHub0 3/aHHe B LEJOM, NPH HCIOJb30BA-
HHH B KayecTBe NPUTOYHBIX OTBEDPCTHH TOJbLKO ABepeit W Bopot. [lpu
HaJUYUK TEXHOJOTHYECKHX NPOEMOB, pacrmojaraeMhbiX BbIllIe JBEPHBIX
NIPOEMOB M BODPOT, CJelyeT NpeAycCMaTPUBATb Mephl, HCKIIOYalollHe ra-
3000MeH uepe3 HHUX Ha CJydyall moxkapa.

PacuetHoe ypaBHeHHe IO ONpe/eNeHHI0 MacCOBOTO pacxoja yaaJse-
MBIX U3 TOpSILIEro MoMeLleHHs NPOAYKTOB TOpPeHHsI C y4eTOM DaBEHCTB
(18.12) u (18.55) mpexacraBJisieTcss B CJELyIOLUEM BHJE:

Gn.r.y= lylan.o, ( ]876)
rae :
2Guo=paoV 202 (Fou V APox+F.o. V AP,, +F.. V AP,,).
(18.77)

OkBuBaJeHTHbIE naBjaeHUsI AP, ., AP, AP,, onpenensiorcs, coort-
BEeTCTBEHHO, .10 ypaBHeHusM (18.24), (18.28) wu (18.27). Ilpm

AP,,—=AP.F,2 /F.2 p.=15 kr/m k,=0; k,=—03 n k,=0,4.

AP, ,=0,225v; +AP, 1; (18.78)
AP, ,=0,525v; +AP, ,. (18.79)

Ilpu peKoMeHAyeMBIX 3HAUEHHSX Wn,=0,82, p,=1,56 kr/mM3 c yue-
TOM Koa(¢duuueHra 6esomacHocTH n=1,1, nmomyckaiouiemM BO3MOKHOe
OTKJIOHEHHE pEKOMEeHAYyeMBIX 3HAUYeHHil TeMIepaTypbl Yy/aajsieMbix
NPOAYKTOB FOPeHHs: OT peasbHoit Ha 25%, ucxoanoe ypaBHenue (18.76)
¢ yuetoM paBeHcTBa (18.77) mpeacraBisiercsi B BHJE:

Gn.r.y= 1,72(Fa.n V APs.n + Fa.o VApa.o + Fs,s VA_IZ) (1880)

CpeznneoO6beMHasl TeMIepatypa NpH NOXKape B NOMEIIEHHH TPHHH-
maercsa pasHoil 835 K npu ropenun JIB)K u I')K; 691 K npu ropenun
TBEepABIX Tropiounx MartepuanoB; 605 K mpu ropeHun BOJOKHHCTBIX Be-
mectB. Temneparypa yJaJjsieMblX IPOAYKTOB TOpEHHsST TNPHHHMAETCs
¢ koadpounuentom 1,05 mo oTHOUIEHHIO K CpelHEOOBEMHON TeMIepary-
pe. Temneparypa napyxHoro Bo3ayxa t,=233 K. IIpumenurenbro
K BBIIIEH3JIOKEHHbBIM 3HAUeHHSIM TeMIepaTyp INIOTHOCTb IPOAYKTOB
TOpeHHss U HApyKHOTO BO3JyXa NpPHHSTA PaBHON:

Pur=0,42 kr/M3; pyry=0,4 Kr/M® — OpH TOPEHHH IKHAKOCTEM;

Pnr=0,51 kr/M3; Pn.,=0,49 Kr/M® — mpu ropeHHUH TBEPAHIX Be-
I1eCTB;

2.:=0,58 Kr/m3; p.,,=0,55 Kr/M3® — INpH ropeHHH BOJOKHHCTBIX
p ¥ p
BEIlleCTB;

pa=1,5 kr/m%.

Mertoauka pacuera. 1. JIns Kax/JI0ro NnOMeleHHs, B KOTODOM 3a-
NJIAaHHPOBAaHA MeXaHWYeCKasi BBHITSKKA NMPOAYKTOB FOPeHHSI HA cjydai
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noxKapa, ONpejeNsioTcs Cleayloline HCXOAHble AaHHble: F,q, Fyo, Fon,
Fa.l.m Fa.n.m Fa.n.m hrp.m hxm Vs.

DKBHBaJIEHTHASI IJIOIIA/b MIPUTOUHBIX OTBEPCTUH ONpesensseTcs st
KaXKI0{ BePTHKAJIbHOH OrpazKaaronieil KOHCTPYKIHH MOMEIIeHHs ¢ yJe-
TOM peajibHOH IJIaHUPOBKH 1O ypaBHeHusaM (18.53) u (18.54). I1pu Ha-
JIHUUH ABYXCTBOPYATHIX [Bepedl U BOPOT B pacueT NMpHHHMaercs OJHa
6osiblIasi cTBOpKa. BeI6Op MO/ABETPEHHOH CTOPOHBI KaxKAOro IHoMelie-
HHSl ONpe/essieTcsl Mo HaubOoJbIIeMy COOTHOIIEHHUIO IJIOIIAAH BHYTPEH-
HHMX IIPOEMOB M 3KBHBAJIEHTHOH IJIOIIAAX NPHTOYHBIX OTBEPCTHH OJHOH
U3 OrpaxKJamuux KoOHCTPYKUHH. [IpoTHBONMONOXKHAS efl CTeHa HJIH Ie-
peropojka IPHHHMAaeTCss 3a HaBeTPEHHYIO, a ABe JApyrhe — 3a 60KO-
Bbie 110 OTHOLIEHHWIO K HANpPaBJIEHHIO BeTpa.

PaccrosiHusi OT ypoBHeH paBHBIX [AaBJEHHH J0 TeoMeTpPHYECKHX
IEHTPOB BHYTPEHHHUX NPHTOUYHBIX OTBEPCTUH C MOJABETPEHHOH CTOPOHBI
MOMEeLIeHHH ONpe/essIoTCsl 0 ypaBHEHHUIO;

Nppn=0,5h,,+0,2 M. (18.81)

[1pu HaJHUUK PA3HOBBICOKHX MPUTOUHBIX OTBEPCTHH 3a h,, ciaeayer
NPUHHMATbh HauOOJIBIIYIO BBICOTY ABEPHOrO HpoeMa HJH BOPOT.

3a hy, IpUHHMAaeTcss paCCTOSIHHE IO BBICOTE OT IeOMETPUYECKOTrO
I[eHTPa OJHOTO M3 MPHUTOUHBIX OTBEPCTHIl, HMEIOIIEr0 HaubGONbILIYIO BHI-
COTy, [0 KJamaHa IBIMOYAAJeHHS.

CKOpOCTb BeTpa ONpefessieTcss KaK CpPenHssi 3a Mecsll siHBapb MO
taba. 7 CHull 2.01.01-82 (CrpouTtesibHasi KNIUMATOJOTHST B reoU3HKa ).

2. Ins Kaxaoro NMOMeIleHHs ONpejessieM 3KBHBAJEHTHbIE aaBJjie-
HHSI Yy TPHTOYHBIX OTBEPCTHH:

F,.i
Apa.n=ghrp‘n(pa—pn.r)—_'—"; (1882)
B
AP, ,=0,225v3+AP, .; (18.83)
AP, .=0,525vs+AP, .. (18.84)

3. Tlo ypaBuenuio (18.80) ompenensieM TpeGyeMblil pacxoj yaassie-
MBIX NPOJAYKTOB TOPEHHS.

4. OmnpepesnsieM NoMelleHHe ¢ HAaHGOJBLUIMM PAacXOIOM yAaJseMBIX
NPOAYKTOB IOpPeHHs] H [0 HEMY YBsI3bIBA€M CE€Tb MEXaHHYECKOW CHCTe-
MBIl ABIMOYIAJIEHHUS.

YBg3Ka ceTH Heo6XoauMa [Js1 NMpEeAOTBpAllleHHsT 3aTeKaHHs Ipo-
JYKTOB TOpPeHHs 10 Ta30X0JaM B CMEeXKHble IIOMEIleHHs, ONpejeeHHs
CeyeHHsl ra3oxo/J0B W Hamopa, KOTOPBIH [OJIKeH pa3BHBATh BEHTHJISI-
top. I1pu aTom cieayer uMeTh B BHAY, UTO B TOPSILIEM MOMEIIEHHH KJa-
nanbl paboTalT NOA H3OGBLITOYHBIM JaBJEHHEM:

Apu.mx=gh}m (pu—pn.r) '_Apa.o, (1885)
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a B CMEXHBIX TMOMEIIEHHAX TMOJ H30BITOYHBIM AaBJIEHHEM, olpejeJsie-
MBbIM II0 YpaBHEHHIO:

Api.xn=gh}m(pu_pn)- (1886)

Ipu px=1,5 kr/M® u p,=1,2 kr/M® ypaBHenune (18.86) mpencras-
JsieTcsi B BHJE:

AP, =2,95h,. (18.87)

Jlnsi onmpesenieH s MOTeph HANOpa HA TPaKTe ABIMOYIAJIeHHs] HEOO-
XOJIHMO HaMeTHTh TPACCHPOBKY H IHAMeTP Tra30XO/0B, pa3MelleHHe
KJIaNaHOB H HX KOJHYecTBO. TpeGyeMoe KOJTMUECTBO KJIAMaHOB [ABIMO-
yJaJeHHsl TIPH H3BECTHOM HX CEUeHHH W 3aJaHHOH CKOPOCTH Yyjasse-
MBIX TIPOJYKTOB OPEHHsI ONPeJeIsIeTCsl 0 YPaBHEHHIO:

Nz == Gn.r.y . (1888)

pn.r.yvn.r.nyn

3a AHKTYOLLYI0 TOYKY IPH pacyere MECTHBIX M JIHHEHHBIX MOTEpPb
Hamnopa cJeiayeT NpHHHMAaTh HaubGoJiee yJaJieHHBII OT BeHTarperara
KJalnaH B TropsilleM NOMeN[eHHH:

Apnem=Apc'—Apu.xn+Apnom (1889)
pv ]
Apczz(Ryclyc)"*'Z § T ) (1890)

rae AP,,; — JONOJHHTENbHAS] Pa3HOCTh [aBJIeHHH B IJIOCKOCTH KJIa-
IaHa, co3jaBaeMasi BEHTHJATOPOM Ui yJajeHusi TpebyeMoro
pacxozna rasoB, Ila; Ry, l;, — suHeliHbBle mOTepH Hamopa Ha
i-m yuactke, Ila.

CKOpOCTb IBHIKEHHSI Ta30B 4epe3 CeueHHe K/JIANMaHOB H Ia30X0/0B
H3-32 OGOJIBIIMX THADPABJIHYECKHX CONPOTHBJIEHHH HE CJEAyeT NpHHH-
MaTb, COOTBETCTBeHHO, GoJsee 20 u 10 m/c.

YrTeuku BO3AyXa 4epe3 ILIeJH 3aKPBLITHIX KJaalaHOB H3 HEropAlux
NMOMeIlleHUuH B CHCTEMY IOBIMOyAaJIEeHHSA ONPEeNeNsOTCA IO YPaBHEHHIO:

2Gp=pnFu V 2AP,p, » (18.91)

rjge
AP, =AP.—APua+ AP\t AP on, (18.92)
U — KO3((hHUIMEHT pacxoja yepe3 LIeJU KJIaNaHOB; N; — KOJH-

4ecTBO KJIaNaHOB Ha OJHOM rasoXojie B HeropsiieM NOMelleHHH;
Fn — miomaznp Imenefi KJamaHOB IPH 3aKpPHITOM IpoeMme, M?;
AP, — morepH Hamopa Ha y4yacTKe CeTH OT AHKTYIOUIeH TOYKH
JI0 MeCcTa MOJCOeJMHEHHSI TIa30X0/Ja H3 HEeropslero . MoMelleHHs
K MarucTpajbHOMY ras3oXoAy.
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|
ITpH py=0,64 u p,=1,2 kr/M® ypasHenune (18.91) mnpunumaer
CJIeAyIOIHH BHA:

SG,=nF,V AP, . (18.93)

I1pou3BOAHTENLHOCTE BEHTHJSATOPA ONpENeNsieTcsl MO ypaBHEHHIO
(18.73) c yuerom ypaBuenuii (18.72) u (18.75).

18.8. Pacuer mjowmanu ABIMOYAANSIIOUAX OTBEPCTHIH
JJsi TOABAJBHBIX NOMeIeHHMH

B kauecTBe ABIMOYJAJSIOIIMX OTBEPCTHH /s MOABAJBHBIX IIOMe-
IEeHUH yalle BCEero HCHOJb3YIOT OKOHHBIE IpoeMbl. HesaabiMisieMocTh
CMEXHBIX NOMelleHHii obecreyuBaeTcss B TOM Clyuae, €cjiH ABEpPHbIE
npoeMH paGoTalT TOJbKO HA NMPUTOK.

KosnnuectBo BO3/AyXa, IOCTYNAIONIEr0 B €IHHHIY BpPEMEHH uepe3
JIBEpHBIE TPOEMbl, ONpPEeIeNsieTcsi M0 ypaBHEHHIO:

2Gao=pu.oFs ¥ 2ghey (px—pas)Px (18.94)
a pacxoJ INpOAYKTOB ropeHHss —— II0 YpaBHEHHIO!:
Gu.ry=aFx V 2gh2(pu—Pur) Pury - (18.95)

C yueroM paBeHcTBa (18.76) MoxHO 3amucaThb:
“‘nFn V 2gh2 (pn_pn.r) Pury = 11 1 Un.oFa V Qgh'rp (pn—pn.r) Pr

(18.96)

IIpu ucnosnb3oBaHHM B KauecTBe AbIMOYIAJSIOMIUX YCTPOHCTB OKOH-
HBIX TIPOEMOB C NPHAMKAMH Wyz=[no H pelleHHe ypaBHeHHs (18.96)
oTHocuTeabHO F, mpencrasisiercss B CJaeAyIOIIeM BHE:

F,—1,IF, ‘/ L (18.97)
h2pu.r.y

rae h,,=0,5h,,+0,2 M — paccrosiHHe OT TreoMeTPHYECKOr0 LEHTpa
IIPHTOYHOrO OTBEPCTHsI N0 IUIOCKOCTH PaBHBIX JAaBJeHHH (371ech
h,, — BBICOTa JBepHOro npoema, M), M; hy — paccrosiHue OT maoc-
KOCTH PaBHBIX JaBJEHHI [0 €OMETPHYECKOrO IE€HTPAa OKOHHOTO
npoeMa, M. '

an 9TOM OKOHHBIH npoeM MI0JI2KE€H IOJHOCThIO paGOTaTb Ha JIBIMO-
yYAaaJneHue, T. € pacrnoJaratbCs BBHIIIE IIJIOCKOCTH pPaBHBIX IaBJIEeHHUH.
Benmnunna hg B pacueTax IpHHHMAaeTrcsa IO YpaBHEHHIO:

hye o — (}‘2“°+°'2) : (18.98)

[Tpu HeBO3MOXKHOCTH obGecmeueHHsT 3P PEKTHBHOrO IBIMOYLAJEHHS
M3 NOJBAJbHBLIX MOMELIeHUH Yepe3 OKOHHBIE MPOeMBbl HEOGXOAHUMO Ipe-
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AyCMaTpuBaTh LIAaXThl ABIMOYJAaJI€HHS. HpPl 3TOM 3a hy cjaenyetr mnpu-
HHMAaTb pacCTOsAHHE OT IVIOCKOCTH PaBHBIX JlaBJIeHHH [0 reoMeTrpuyie-
CKOro IL€HTpa ABIMOYAaJasiiollero OTBEPCTHA C YYETOM BBICOTHI IIAXTHI:

gt LAFpa s 1/ Ry : (18.99)
Mm.n hZPn-r~v

rae Fy, — momanp cevyeHus WAXThl ABIMOYAAJEHHS, M?; [y ; — KO-
s unuesT pacxona.

Pacuernbie ypaBHeHusi (18.97) u (18.99) He yuyHTHIBAIOT BJIHSIHHE
BeTpa, 4TO BIOJIHE JOMYCTHUMO /sl MOABAJbHBLIX MOMELIeHHH, HO He MO-
I'YyT NOJNIHOCTBIO TapaHTHPOBATh HE3aABIMJISEMOCTb CMEXKHBIX MOMellle-
HUH H, Tem GoJee, BhLIesexamux staxeid. Ocobylo omacHOCTb IpH
noxapax B IO/JBaJbHBIX NMOMELIEHHSX MNPEeACTaBJSAIOT cJaydaH, Korjaa
NOJBaJIbHEIE TOMELIEHHs HMeloT cOoOlleHHe C BhILIeseXalluMH 3Ta-
JKaMH yepe3 o6Inue JIeCTHHYHBIE KieTKH. CyllecTBYIOIHN B JeCTHHY-
HBIX KJIeTKaX TaK HasbiBaeMblil 3dekT AbIMOBOI TPyOhl cnoco6CTBYyeT
3a/IbIMJIEHHIO Bcero 3faHus. [109ToMy cTpOHTe/bHBIE HOPMBL H TIPaBHJIA
JIOTIOJIHUTEIbHO MpPefyCMaTPUBAIOT P KOHCTPYKTHBHO-IJIAHHPOBOY-
HBIX Tpe6oBaHHH, 00eCneyuBaOUIUX H30JALHUIO NOABAJbHBIX INOMeIllle-
HUH, IPH HAJHYMH B HUX TOPIOYHX MATepHaJsOB, OT JECTHHYHBIX KJIETOK
U BHIIeJeXamux raxed. OJHAKO B 3TOM C/Iydae BOSMOXKHBI H ApyTHe
pellleHHs: cO3JaHHe H3OBITOYHOrO JaBJeHHs BO3jyXa B o6beMax JiecT-
HHYHBIX KJIETOK, YTO PerJaMeHTHPYeTCs CTPOHTEeNbHBIMH HOpMaMH
H NIpaBHJaMH NIPU HAJIHYHH B 3[aHHSAX TEMHBIX JIECTHHUHBIX KJETOK,
Jau60 yBenuyeHue TpeOyeMoro mnepenaja HaBJeHHH Y HNPUTOYHBIX OT-
BEePCTHIl 3a CUeT pas3psKeHHsi B ropsilieM IOMEIleHHH A0 BeJHYHH
NpPeNnsATCTBYIOMUX AOCTYNy IPOAYKTOB FOPEHUsI B JIECTHHUHYIO KJETKY.

B 3akaiouenne HeOOGXOZHMO OTMETHTb, YTO BCe PAaCCMOTpPEHHBIE
B IJlaBe MeTOABl pacyeTa ABIMOYJAJSIOUIUX YCTPOHCTB He rapaHTHPY-
10T B [IOJIHOH Mepe He3aAbIMJISIeMOCTb JECTHHYHBIX Kia1eToK. IIporuBo-
JbIMHas 3allUTa JECTHHI, 06ecrneyuBaeTcss COBOKYNHOCTBIO KOHCTPYK-
THBHO-IIJIAHUPOBOYHBIX M TEXHHYECKHX pelIeHHui.

Fnasa 19

OCOBEHHOCTHU NPOTUBOJABIMHOH 3ALLUTHI 3JAHUHN
NMOBbLILIEHHON 3TA)XHOCTH

19.1 Oco0GeHHOCTH 3aHMI MOBBIIIEHHOH 3TAXKHOCTH

OpHoit M3 XapaKTepHBIX TEHAEHIHIl COBPEMEHHOTO CTPOHTENbCTBA
JKHJIBIX M OGIIECTBEHHBIX 3/[aHHH B KPYNHBIX IOpPOJax SIBJSIETCS AaJtib-
Hellllee MOBBLILIEHHE 3TAXKHOCTH. DKOHOMHYECKAs Ie1eco06pa3HOCThb
CTPOHTEJbCTBA 3JaHUH H COOPYKEHHH NOBBIIIEHHOH 3TaXXHOCTH 3aBH-
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CHT OT YPOBHSI Pa3BHTHsI CTPOUTENbHOH HHAYCTPHH, CTOHMOCTH 3eMeJib-
HBIX Y4acTKOB, Tpe6yeMOro ypoBHSI NPOTHBOINOXKAapPHOH 3alUHTHI, 3CTe-
THUYECKHX TpebOOBaHHU# ¥ Lesoro psiaa Apyrux ¢akropos. [Ipu ysenu-
UEeHHH 3TaXKHOCTH 3/aHHH yBeJIUUYHBAaeTCsi TpebyeMasi IIIOMIAAb IO
BEPTHKAJbHble KOMMYHHKAIIHH, CTOHMOCTb JH(TOB H CTPOHUTEIBHO-
MoHTaxHbIX pa6or. [Ipu coBpemenHoM ypoBHe crpoutenbcrBa B CCCP
i TpeGoBaHUAX MOXKAPHOH 6€30MacHOCTH HauboJjiee 3KOHOMHYHBIMH
NpHU3HAHBI JIeBATHATaXKHbe JgoMa. I[lo [gaHHBIM OTHena 3KOHOMHKH
LHHWUWIITxumuma, cTOUMOCTb OJHOrO MeTpa oOIiei miomiagd B HHX,
B COMOCTAaBUMBIX yCHOBHsAX, Ha 9% MeHbile, uyeM B 16-3TaXKHBIX.
HeBsupasi Ha 3HAYHTEJNBHYIO CTOMMOCTb CTPOUTENbCTBA 3IaHHH MOBHI-
LIIEHHOH 3Ta’KHOCTH, B KPYMHBIX roponax OOJIbIIHHCTBA CTPaH 3TaXK-
HOCTb JKMJIBIX M aJMHHHUCTPATHBHBIX 3/laHHH HEYKJOHHO TOBBILIAETCS.
B oraenbHBIX CIy4asix CTUMYJIHPYIOIIUM (haKTOpPOM MOZOOHOH TeH/EeH-
LUK SBJSIETCS] BHICOKAsi CTOMMOCTb 3eMeJsIbHBIX Y4acTKOB. B apyrux —
Heo6X0IMMOCTb OTrPaHHYEHHsI POCTA TOPOACKHX TEPPHUTOPHH H COXpaHe-
HUSI B LleHTpe KPYIHOrO rOpoJa Y4acTKOB JJIsl 3eJIeHH H INeIleXOJHBIX
annedi. OHAKO C yBeJHYEHHEM 3TaXKHOCTH PE3KO BO3pacTaeT yrposa
OBICTPOTO pacCHpOCTpaHEHHs MO¥Kapa W MPOJAYKTOB FOPEHHS IO 3/aHHIO,
U KaK CJIeJICTBHE, yrpo3a KU3HH Jiofei. [Ipu 3TOM BO3HHKAIOT TPYAHO-
CTH He TOJBKO B obecneueHHH 6e30MaCHOH 3BaKyaluu JioJel, HO U Ty-
IIeHHH ToXKapa.

B CCCP Kk 31aHHAM TOBBIUIEHHOH 3TaXXHOCTH OTHOCAT 3/aHHA
B 10 sraxeit u Gosee. OGBLIYHO I'paHHLA MEXKAY MHOTOITAXKHBIM 371a-
HHEM ¥ 3[]aHHEM IOBHIIIEHHOH 3TaXKHOCTH COIOCTABJISIETCSI C BBICOTOH
BBIZIBUKEHHUST aBTOMEXAaHHUECKHX JIeCTHHI. TaK KaK OOJBUIHHCTBO rap-
HH30HOB TOXKAapHOI OXpaHbl TOPOAOB HMEIOT Ha BoOpy:KeHHH 30-MeT-
pPOBble aBTOJIECTHHIBI, BBICOTA OOBIYHOIO MHOT'O3TAXKHOTO 3JaHHS
He JfoJKHa ObiTh Gosbuie 25—30 M. ['pajmauusi 3paHu# MOBBILIEHHOH
3TAXKHOCTH B Pa3JIHUHBIX CTpaHax HJaOCcTpupyercst tabua. 19.1.

Ta6auna 19.1
Crpana Kpurepuii - oneHku 3
c'c¢ C'P ] 10 staxeit u 6osee
IOrocnasus 13 sraxeil u Gosee
Beanko6puranus 18,3 M 10 mosa BepxHero 3Taxa
Ascrpus, lIsefinapus, ®PT, Typuus 22 ™ TO XKe
cC 1A 22,8 m »
Beabrus, Hanusi, Pymbinus 25 ™M »
[THP, Kaunana 28 ™ »
H.C CP 30 ™ »
Opannus 28 M 10 NoTOJKa BepXHero aTaxa
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INoxkapHass onacHOCTb 3[4 aHHUI NOBBIIIEHHONW 3TAaXKHOCTH XapaKTepH-
3yercss OBICTPHIM pAa3BUTHEM I[0XKapa M CJIO0XKHOCTbIO €ro TYyIIeHHS.
PesysnbTaThl HCCeOBAHUI M aHAJIM3 II0XKAapOB IO3BOJIMJIH BHISIBUTH
XapakTepHble OCOOEHHOCTH Pa3BHTHS IOXKApPOB B 3[aHHSX IOBBIIIEH-
HO# 3TaxHOCTH, OCHOBHBIMH NYTSMH paclpoCTPAaHEHHs [JbiMa B HHX
ABJISIIOTCS JIECTHUYHbIE KJIETKH, IAXThl JH(TOB U Apyrue BepTHKAJIbHbIE
KoMMyHHKaluH. [IpoayKTel ropeHusi pacnpocTpaHsOTCs 0 BepTHKAb-
HBIM KaHaJlaM CO CKOPOCTbIO, npeBhintaomieir 20 M/MuH. Bpems 3aabim-
JIeHHs BEDXHUX 3TaxKe# 3[aHUSI HCUUCHASETCS 2—3 MHHYTaMH U COIPO-
BOXK/IAaeTCs yBeJHUEHHEM TeMIepaTyphl B 06beMax JeCTHHUHBIX KJIETOK
# Wwaxt JudpToB. HaTypHble HCIBITAHHS NOKA3aJH, YTO B TeYeHHE 5 MHH
TeMreparypa B o0beMe JIECTHHUHBIX KJIETOK MOXKeT AOCTHYb IPH olpe-
nenenHblx ycaoBusax 200°C, uTo mpeBHIIIaeT B HECKOJIbKO pa3 TeMIiepa-
TypY, ONACHYIO [JIsl JKH3HH YeJIOBeKa B yCJOBHUAX MoxkKapa. 3aJbIMJIeHHe
3[aHHH TaKKe NPOHCXOJHUT Yepe3 3a30phl U 3aKjajHbie TPYObl B MexK-
ySTaXKHBIX NMepPeKPLITHAX, [BEPH JECTHHUHBIX KJIETOK U KOPUIOPOB,
He 060py/0BaHHBIE YIJIOTHAIOIIMMH NPOKJIaJKaMHu B nputBopax. Mcrou-
HHUKOM 3aJbIMJIeHHs 3JaHHH MOTYT OBbITb 3aropeBluHecss KaOUHBI JUD-
toB. ITox neficTtBeM BEICOKOH TeMIepaTyphbl ammaparypa yIpaBJeHHS
Ju(pTaMu GLICTPO BBIXOAHUT M3 CTPOS,, H KaOUHBI JUPTOB GJOKUPYIOTCS
B LIaXTaX. 3HAUYMTebHAs BbICOTA 3/laHHil CBSI3aHA C yBeJHUYEHHEM IpO-
TSKEHHOCTH MyTel 3BaKyallly B JIECTHHYHBIX KJIETKaX H, COOTBETCTBEH-
HO, BpeMeHHU 3BaKyauuu. IIpu aTom BpeMmsi, Heo6XoauMoe [J51 3BaKya-
LHH JI0JeH, BO MHOTO pa3 NpeBHIIAeT BpeMs 3aJbIMJIeHHs 3[aHul TPH
BO3MOKHOM mozxkape. [Toatomy audTH U 0ObIUHBIE JIECTHUYHBIE KJIETKH
He MOryT o0eclne4yuTb 3BaKyalHIO JIOJed BO BpeMsi moxkapa . B cuay
MICHXOJOTHYECKOro (pakTropa HCKIIOYAETCSI TaK¥ke CaMOCTOATe bHas
9BaKyalHsl JIOAeH IO HapyKHBIM OTKPBITHIM JIECTHHI[AM.

IIpu npuMeHeHHHM TOpPIOYHX MaTepPHAJNOB AJISI OTAENKH KODHIODOB
U JTH(TOBHIX XOJJOB OrOHb HACTOJBKO MHTEHCHBHO PAcCIpPOCTpPaHSETCS
10 BePTHKAJbHBIM KOMMYHUKALHUSIM H yepe3 HelMJIOTHOCTH MeXKIy3TaxK-
HBIX TIepPeKPBbITHH, UTO MOXKap NOCTHraeT KaTacTpodHuuecKux pasMepoB
JI0 TIpUOBITHS MOXKAapPHBIX NojpasjeneHuil. TyllleHHe pa3BUBIIMXCS MO-
JKapoB B 3[aHHSIX IMOBBIIIEHHOH 3TayKHOCTH TpeOyeT TpPHBJIEUEHHUS
60JIbIIIOr0  KOJTHYECTBA CHJI U CNELHAJbHOH TEeXHHKH (aBTOJIECTHHIL,
aBTOMOOHJIEH T'a30JbIMO3ALIUTHON CJIyKOB, HACOCOB BHICOKOTO JaBJe-
HUS U T. 1.). YUHTHIBAsi OrpaHHYeHHble BO3MOXKHOCTH COBpEMEHHBIX
NIPHBO3HBIX CPEJCTB CHACEHUs JIOel, MOA0OHbBIe M0XkKaphl COMPOBOXK /A~
I0TCSl 6OJBLIMM MaTepHaJbHBIM yIIepOOM M HeCATKaMH IOTHOIINX
JI0JeH.

Brienepeunciennbie 0CO6€HHOCTH PA3BHTHS 1OXKapa U ero MmocJae/-
CTBHSI 00YC/JOBJIMBAIOT HEOOXOAMMOCTb Pa3pabOTKH CIEeNHANbHBIX Mep
10 TIPOTUBOABIMHOM 3alllUTe 3[aHUN TOBBIIIEHHON 3TaXKHOCTH.

19.2. HanpaBaeHusi NMPOTHBOABIMHON 3aUIUTHI 3 aAHHI
NOBBIIIEHHOW 3TAXKHOCTH
[IpoTuBoabIMHAS 3amlUTa 3[JaHHH MOBBILIEHHOH 3TaX)KHOCTH obecre-
YHBaeTCs NMPHMEHEHHeM MeXaHHYeCKHX CHCTeM JIBIMOYAAJeHHs H IOJ-
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nopa BO3JyXa B 3alluliaeMblX o6beMax, a TaKkKe KOHCTPYKTHBHO-IJIa-
HHPOBOYHBIMH peILIeHUsSIMH, HAalPaBJEHHBIMH Ha H30JISALHIO HCTOUHHMKOB
3aJbIMJIEHHS] OT CMEXHBIX 3Ta)Ke# u myteil aBakyauun. CosjaHue BeH-
THJISIHHOHHBIMH YCTPOHCTBAMH H36GBITOYHOTO JaBJIeHHs BO3JyXa Mmpeayc-
MaTpHBaeTcsi B JIECTHHYHBIX KJeTKax M maxrax JaudroB. Heobxoau-
MOCTb NMOAOOHOrO pelieHHs: 0ObACHSAETCS TeM, YTO HHXKHSS YacThb JecT-
HUYHBIX KJIETOK H LIAXT JH(TOB IPH Py >, NPAKTHUECKH BCErAa HaXo-
JUTCS TNOJ, pa3psizKeHHeM, a 3TO CIIOCOGCTBYET MHTEHCHBHOMY pacIpo-
CTPAHEHHWIO ABIMA N0 HHM B BEpPXHHE 3TaXH 3MaHHH.

Bes yuera BeTpOBHIX BO3JEHCTBHII MOJIOXKEHHE IJIOCKOCTH paBHBIX
nasaennsi (ITPJ]) onmpenensieTcs ¢ NOMOLIbIO YPaBHEHHH MaTepHalbHO-
ro 6asanca:

Guo=wF1 V 2ghi(pa—ps)px =m2F2 V' 2gho(pu—ps)ps

(19.1)

I1pu 0aMHAKOBOH BO3yXONPOHHIIAEMOCTH IBEPHBIX H OKOHHBIX IPO-
€MOB JIECTHHYHOH KJIETKH

WiF1~ poFs (19.2)

H He3HAYHTeJbHOM OTJIMYMH 3HAUeHHH py U p, U3 ypaBHeHus (19.1)
caenyet, uto hya~h,, T. e. B HOpMaJbHBIX YCJIOBHSX SKCIJIyaTalHH pac-
npejejeHHe IPaBHTALMOHHOTO JaBJIeHHs] MO BHICOTe JIECTHUYHOH KJeT-
KH HJH IIaXTH JH(Ta COOTBETCTBYeT ~smiope I, IpHBEAEHHON
Ha puc. 19.1. Y3 atoro cienyer, 4To U3 NMOMELIEHHH, PAaCIOJIOXKEHHBIX
auxe [IP]l, B ecTHUYHBIE KJIETKH HJH IIAXTH JH(GTOB B HOPMAJbHBIX
YCJIOBHAX OCYLIECTBJISIETCS IPUTOK BO3AyXa, a IPH MoxkKape — MPOAYK-
TOB ropeHus.JIHTeHCHBHOCTD ra3oo6MeHa YBETHYHBAETCS C YBENTUYEHHU-
eM 3TaXHOCTH 3AaHui. JlJIsi MCKJIIOUeHHs 3a[bIMJIEHHS, IPH BCEX MPO-
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Puc. 19.1. Cxema pacnpeneenusi rpa-
BHTAIMOHHBIX JABJIEHHH B JIECTHHYHBIX
KJeTKax M Iaxrax Jupros
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YHX PAaBHBIX YCJIOBHSIX, paclpejesieHHe H30BITOYHOrO AaBJieHHs BO3AyXa
0 BHICOTE JIECTHHYHBIX KJETOK M WIAXT JH(TOB AOJKHO COOTBETCTBO-
BaTh 3miope 2:

AP,y =gh (px—ps) +gh2 (pa—ps) =gh(pa—ps). (19.3)

ITocsenHee ypaBHeHHe W NMPHHSATO 32 pacueTHOe IPH ONpeJeseHHH
COCTaBJSIONIEH HAanmopa BEHTHJISTOpPA MO NPEOJOJIEHHI0 TpPaBHTALHOH-
HOTO JaBJIEHHS B JIECTHHYHBIX KJeTKax WJH axrax Jupros. B coor-
BETCTBHH C TPeOGOBAaHUSIMH HOPDM rapaHTHPOBAHHOCTb He3aBIMJISIEMOCTH
3IaHHil MOBLILIEHHOH 3TaXKHOCTH obecneyuBaercsl NPH CO3JaHHH H30ObI-
TOYHOT'O JaBJIeHHS] B YPOBHe BXO/JHBIX ABepeid NMepBOro Taxa He MeHee
20 ITa.

IIpakTHka sKCIJyaTaluy 3[aHHH NMOBBILIEHHOH 3Ta*KHOCTH NMOKa3bl-
BAET, YTO He3aJBIMJISIEMOCTb JIECTHHYHBIX KJIETOK C MOANOPOM BO3AyXa
He MOxeT OHITb IIOJIHOCTBIO TrapaHTHpoBaHa. IlosToMy ycTpoiicTBO
TaKHX JIECTHHI| NIpeyCMaTPHBAeTCAd B COYETAHHH C JIECTHHIIAMH, OTe-
JIEHHBIMH OT BCEX NOMeLleHHH 3/JaHHs IVIYXHMH JBIMOHENPOHHIAeMbIMH
CTeHaMH, C YCTPOHCTBOM IIOSTAaXKHBIX BXOJOB B HHX Uepe3 HapyXKHYIO
30Hy mo 6GasJKOHaM, JIOLXKHAM HJHU ranepesiM. Bapuanrte ycrpoiicTBa
NONOGHBIX JIECTHHI MOKa3aHH Ha puc. 19.2,

N
Al

fr——p i

b

Puc. 19.2. IlpunHuunuasJpHble CXeMBl YCTPOMCTBA He3aABIMJISIEMBIX
JIECTHHUHBIX KJIETOK:

a — C MO3TaXKHbIM MEPEXOJOM MO JOJMKHH; 6 — BXOJ B JECTHHYHYIO KJETKY
yepes rajepeio; B — BXOJA B JIECTHHUYHYIO KJETKY uYepe3 OTKPHITHIH Nepexon
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JleCTHHYHBIE KJIETKH C MO3TaXHBIMH BXOJaMH Yepe3 Hapy:KHYIO 30-
HY sIBASIOTCS GoJiee HafEeXKHBIMH MO NMPH3HAKY He3aJbIMJISIEMOCTH, YeM
JIECTHHUYHBIE KJIETKH ¢ OANOpOM Bo3ayxa. [loaToMy npu HaJHUHH B 3/1a-
HHH TOBBIIIEHHON 3TAXKHOCTH HJIH €ro CeKIHH OJHOH 3BaKyallHOHHOMH
JIECTHHIBl €e He3aJbIMJIsIeMOCTh 00ecIeyHBaeTcsi KOHCTPYKTHBHO-IJIA-
HHPOBOUHBIMH pEIIEHHSIMH C YCTPOHCTBOM IIO3Ta’KHBIX BXOJOB uepes
HapYXKHYIO 30HY MO GajIKOHAM, JIOIKHSM HJH rajaepesM. B 3paHusax
KOPHJIOPHOTO THIIAa AONycKaercs He Gosee 509 He3ambIMsieMBIX JIecT-
HHYHBIX KJETOK MPOEKTHPOBATH C MOANOPOM Bo3ayxa. IIpu mosHOM i
YAaCTHYHOM OTKase paloThl CHCTEM IMOANOpPa BO3JAyXa He3aIbIMJIsieMble
JIECTHHYHBIE KJETKH C I03TaXKHBIMH BXOJAaMH 4Yepe3 HAPYXKHYIO 30HY
HCIIOJIb3YIOTCS TOXKAPHBIMH [JIS CIIACEeHHSl JIOJeH W BBEeJeHHS CHJI
U CPEJACTB Ha TYyIIEHHE MoxKapa. HeqomycTHMBbIM B 3[aHHSIX MOBBIIIEH-
HOW 3TaXXKHOCTH SIBJISIETCS YCTPOHCTBO OOBIYHBIX JIECTHHYHBIX KJIETOK
B COYETAHHH C He3aabIMJsieMbIMH. IIpOAyKTHI ropeHHs, TNPOHUKASA
B CcJyuae ToxKapa uepe3 OObIYHBIE JIECTHHUHBIE KJIETKH, OJIOKHPYIOT
IBaKyallHOHHBle KOPHUZOPHL JBIMOM, UTO HCKJIQUAeT CaMOCTOSTEIbHYIO
3BaKyallHio JIOJeH W JAenaer O6ecrnosie3HOH MPOTHBOABIMHYIO 3allUTY
3/laHUH.

B 3panusix BeicoTo#t 10 stakelr u Gosee [Jas yHaJeHHs [AbBIMA
U3 MO3TAaXKHBIX KOPHIOPOB H XOJIJIOB MNpeayCMaTPUBAETCS YCTPOHCTBO
IIaXT JAbIMOyAaJIeHHsI C IPUHYAHTEJIbHONH BBHITSIKKOH M KilanaHaMH Ha
KaxzaoM staxe. HeoO6xoAuMOCTb yiajeHHs AbIMa H3 KOpPHAOpa rops-
IIero 3Taxa BO3HHKAeT B HAYaJbHOH CTAJHH MOXKapa, KOrja 3amoJiHe-
HHEe OKOHHBIX IIPOEMOB B ropsilieM IOMEUIeHHH elle He pa3pylleHo
U CO3/laHHeM IIOATOpa BO3AYXOM IPEeJOTBPATUThH 3a/bIMJIEHHE JEeCTHHY-
HBIX KJETOK M HIaXT JH(TOB HEeBO3MOXKHO. Pacxon ynanseMbix IpOAYK-
TOB TOPEHHs], ceueHHe IIAaXT U KJIANaHOB JbIMOYIAJIEHHS OIpeessioT
pacyerom. :

Oco6oe BHHMaHHE NPH CTPOUTENbLCTBE 3TAHHH MOBBILIEHHOH 3Tax-
HOCTH M IPHEMKe HX B 3KCIJIyaTallHIo JOJKHO ob6pamarbcsi Ha obecre-
YeHHe I'a30HEeNPOHUIIAEMOCTH MEKAy3TaXKHBIX MepeKphiTHi. B Mecrax
IIPOX0/Ja HHXKEHEePHBIX KOMMYHHKAUHUil (TPy6 OTONJIEHHS, BEHTHJISIHH,
BOJONpPOBOJia, KaHAJH3AIHH, ra30MpOBOLa, MyCOPOIPOBOA,, IPOBOIOB
3JIEKTPO-CIa60TOYHBIX CeTed W JIp.) JOJIKHBI NpeAyCMaTpHBATLCA Ha-
JleXKHble YIVIOTHEHHST M3 HecropaeMblx MaTepuasioB. [IBepHEIe NpOeMbl
Ha NyTAX 9BaKyaldH M[OJIKHBI 3al[HIIAThCS C€aMO3aKPHIBAIOIIUMHUCS
TJIYXUMH HJIH OCTEKJIEHHBIMH apMHPOBAHHBIM CTEKJOM ABEPbMH C VII-
JIOTHEHHBIMH NpHUTBOpaMH. J[OMOJHHTENbHbIE KOHCTPYKTHBHO-TIJIAHHPO-
BOYHble TpeOOBaHHS, HAaNpaB/eHHBIE HA YMeHbIIeHHe HHTEHCHBHOCTH
3a/bIMJIEHHST MyTefl 9BaKyalHuH M BCEro 3[aHHs, NPEAbSBJSIOTCS CIe-
I[HAJTU3HPOBAHHBIMH H BEJIOMCTBEHHBIMH HOPMATHBHBIMH JOKYMEHTaMH,
pPasIHUHBIMH YKa3aHHSIMH H peKoMeHAanusmu. Tak, peKOMeHIalHHu 10
pacyery BEHTHJSIHOHHBIX YCTPOHCTB NPOTHBOJBIMHON 3aIIUThI JKHJIBIX
3nanuit [8] mpenbsiBASIOT Tpe6OBaHHS K BXONHBIM JBEepsIM KBapTHD,
a TakKe MHUHHMAaJbHOMY KOJIHYECTBY CaMO3aKpbIBAIOUIUXCSI ABepeil Ha
IYTH JBHKEHHS OT JI060# KBAPTHPH K JECTHHUHBIM KJIETKaM HJIH LIax-
TaM JUGTOB.
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B 3akjoueHHe HEOOXOAHMO OTMETHTb, YTO IPOTHBOJABIMHAS 3alIH-
' Ta 3/|aHMH MOBBINIEHHOH 3TAaXKHOCTH 06eCneuHBaeTcss COBOKYIHOCTHIO
KOHCTPYKTHBHO-IIAaHHPOBOYHBIX PeEIleHHH, HOPMHPYEeMBIX Jis 3JaHHH
0OBIYHOH 3TAaXKHOCTH, U JONOJIHHTEJIbHBIX TpeOOBAaHHHN [JIsl 3JlaHHH BHI-
coroii 10 sraxkeill u GoJiee, HaIpaBJeHHBIX Ha obecredyeHHe 3BaKyalHH
JI0/lefl ¥ OrpaHUYeHHe Pa3BHTHA MOXKapa B cjyyae €ro BOSHHKHOBEHHS.
JlonosHuTe bHbIE TPEGOBAHUS 1O NPOTHBOJABIMHON 3aliUTe 3[1aHHH Bbl-
cotoir 10 sTaxeir u GoJsiee MpeAyCMaTPHBAIOT:

obecrieyeHre He3abIMJASIEMOCTH JECTHHUHBIX KJIETOK IyTeM YCTpOii-
CTBAa MO3TAXKHBIX BXOLOB B HHX 4yepe3 HAaPYKHYIO 30HY Mo OaJKoHaM,
JOIKHUSIM HJIM rajepesiM 00 co3aHHeM MOANOpa BO3JAyXa B HHX IPH
aBapUHHOH CHUTyaluH;

MOAIOP BO3AyXa B HIaxTax JH(TOB;

y/lajieHHe NPOJAYKTOB TOPEHHsi M3 KOpHAOpa rOpsllero 3raxa;

H30JISIIUIO HCTOUHHKOB 3a/IbIMJIEHHs] OT BhIIlIe- 1 HUXKePaclOJIOKeH-
HBIX 3Taxel, a Takxke NMyTeH 3BaKyallil KOHCTPYKTHBHO-NJIAHHPOBOY-
HBIMH DelIeHHSIMH.

OTCYTCTBPIe KaKoro-anbo u3 [NepeUrCJACHHbIX TEXHHYECKHX pemeHm?l
aubo X MaJiasi CTeleHb HaJIeXXHOCTH co3jlaeT yrposy 3aAbIMJIEHHA
BCEro 3JaHudA INpH NozkKape.

19.3. Pacuer noanopa Bo3ayxa B JECTHHYHbIE KJETKH
U JU(TOBBIE WAXThI

ITpu pacyere moAmopa Bo3JyXa HCXOASAT H3 YCJOBHil HanGoJsee He-
6saronpHsATHOrO pas3BuTHA Noxapa [8], a umenHo:

noXKap BO3HHKAeT B 3UMHee BPeMsI B KBapTHpe, PAaCHOJOKEHHOH Ha
NepBOM 3TaxKe C HAaBeTPEHHOH CTOPOHBI 3JaHHS;

3anoJIHEHHEe OKOHHBIX NPOEMOB B ropsilieil KBapTHpe pa3pylleHo;

BXOJHAsl JBepb Tropsilleil KBapTHPbl OTKPHITA B KOPHIOP;

HapyXXHble BXOJHBI€ JBEDPH JIECTHHYHOH KJIETKH pacIoJIOKeHbl
C MOJBETPEHHOH CTOPOHBI 3IaHHS H OTKPBITH JJisl S5BaKyalHH JIofei
(mpu ABYyXCTBOpYATHIX [BepsiX B pacyeT NPHHHMAETCst OTKPHITOH OJHA
6osibllIasi CTBOpKaA);

BCe OKOHHBIE MPOEMBl H BHYTPEHHHE JBEPH B JIECCTHHYHOH KJeTKe,
a Takxe BCe JBepPH JHQPTOBBIX IIAXT 3aKPHITH

BHEIHHE JaBJIeHHs] HAa yPOBHe BCeX ABEPHBIX NPOEMOB JIECTHHUHOH
KJeTKH H WaxT JHPTOB (KpOMe ropsilero sraxa), a TakKke OKOHHBIX
NPOEMOB JIECTHHYHOH KJETKH MPHHHMAIOTCS PaBHBIMH BHELIHHM JaBJie-
HHSIM Ha 9THX YPOBHSIX C IIOJBETPEHHON CTOPOHbI 31aHHSI.

Bosayx no/xeH mogaBaThCsi BEHTHISITOPOM B BEPXHIOIO 30HY JeCT-
HHYHOHM KJIeTKH M wwaxT Ju¢pToB. [IpH onpeneneHuyn pacueTHOro aasiie-
HHSI, He06XOUMOTO AJis MoA60pa HOMepa W THIAa BEHTHJATOpPA IO Crpa-
BOYHHKAM, YYHTHIBAIOT CJe/ylOlHe 00CTOSATEeNbCTBA:

MeCTO BO3/yX03a60pa MOKeT 0Ka3aTbCsi C IMOABETPEHHOH CTOPOHBI
B 30He pa3psKeHHs;
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NpH ABHXKEHHH BO3JyXa OT MecTa BO3Ayxo3abopa [0 BbINyCKa
B JIECTHHYHYIO KJETKY HJIH LIaXTy JH(Ta, a TaKKe [0 JIECTHHYHOH KJIeT-
Ke WJIH 1axrte Ju(Ta BO3HUKAIOT IHAPABIHUECKHE COMPOTHBJEHHS.

Kpome 3TOro, BEHTHJIATOP JOJKEH IPEeO0J0JieTh TPaBHTALHOHHOE
JlaBjieHHe, BOSHUKAIOIee H3-3a PA3JIMYHBIX 3HAUEHHH Py H Py M CO3JaTh
B YPOBHe BXOJHBIX JBepeil MepBoro staxka u3bbITOUHOE AaBJIeHHE He Me-
Hee 20 Ila.

C y4eroM BHILIEH3JIOKEHHOTO TpeGyeMblii HalOp BEHTUJISATOPA OIpe-
JesisieTcss MO0 ypaBHEHHIO

APBBHT S Aprp.n.a+ApB.l +Apn.u(m) +Apc —Pn,g.a, ( 194)

rae AP.,., — pacueTHoe rpaBHTAallHOHHOE J[aBJIeHHEe HAa YPOBHE BO3-
nyxosabopa, [la; AP,, — naBieHue, co3naBaeMoe BEHTHJISTOPOM
Ha ypOBHe BXOJHBIX ABepeil mepBoro staxa, I1a; AP,y — mnorte-
pH JaBJeHHMS TPU ABHKEHHH BO3/AyXa B JIECTHHUHOH KJeTKe HJH
maxte audra, [Ta; AP, — MecTHBe W JIHHefHble MOTEPH HAMOpPa

cetd rasoxoioB (BosayxoBogoB), Ila; Pp,, — BerpoBoe
JlaBJieHHe C MOJBeTPeHHO! CTOPOHBI 3JaHHUS HA YPOBHE BO3/1yX03a-
6opa, Ila;

APy 5.5=8h,5(Pa—ps), (19.5)

h,, — BBICOTAa OT YPOBHS 3eMJIM IPH BXOJE B JIECTHHUHYIO KJETKY [0
YPOBHSI BO3jayxo3abopa, M:

IlaBnenne, co3raBaeMoe BEHTHISITODOM Ha yPOBHE BXOAHBIX JABepeil
nepBOro 3Taxa, OINpejeseTcs B COOTBETCTBHH C NpHBEJEHHON Ha
puc. 19.3 cxemMoH MO ypaBHEHHIO:

Apa.l=pu.l_AprpAl+APm (196)

‘rne Py, — BeTpoBoe [aBJieHHE C HABETPEHHOH CTOPOHBI 3/aHHSI Ha
ypoBHe mepBoro sraxa, Ila; AP,,, — pacueTHoe rpaBHTalHOHHOE
JlaBJleHHe Ha YpOBHe mepBoro 3taxa; AP, — HopMHpyeMoe H36bl-
TOuHOe mnaBJjeHue, Ila.

B ypaBuenuu (19.6) Benumuunna AP, npuHuMaercs B COOTBETCTBHH
¢ TpeOGOBaHUSIMH CTPOHUTEJNbHBIX HOPM H mpaBusa paBHoi 20 Ila. Berpo-
BOe JlaBJIeHHe Ha BCeX YPOBHSAX OMpeAeNsieTCsl IPU PacyeTHOH CKOPOCTH
BETpPa Vj:

PV 3
pﬂ; pu=k—— . (197)
2
AspopnHamuyeckuit KoapduuHeHT k IpUHUMaeTCs /1 HaBeTpeHHOH
cropoHsl paBHbIM 0,8, a nas noxserpeHnoin — 0,6. PacuerHas ckopocThb
BeTpa omnpejessieTcss MO 3MMUPHUYEcKo# (opmy.e:

= (198)
V1= Van 60+hnp.l
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Tle Vyz — CKOPOCTb BeTpa, omnpejensieMasi no Hopmam, Mm/c; hg,, —
BBICOTA OT YPOBHSI 3eMJIH MPH BXOJe B JIECTHHYHYIO KJETKY 0 Ce-
PEeNHHBl i-r0 3Taxka, M.

HopmaTuBHasi CKOpPOCTb BeTpa V,y MNpPHHHMaeTcs Mo Tabu. 7
CHulT 2.01.01.-82 [21] kak cpeaHssi CKOPOCTb BeTpa 3a MeCsl| AHBAPb,
HO He MeHee 5 M/c.
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Puc. 19.3. Cxema pacnpejesieHHsi NaBJeHHH Ha BXOAHYIO
JlBepb MEpBOro 3Taxa

[Tpu onpeneseHH: rpaBUTALHMOHHOIO JaBJEHHS Ha YPOBHE BXOAHBIX
ABepei MepBOro 3TaxKa 3/aHHs reoMeTpuyeckas Beicota hg,, ¢ momy-
CTHMOM JIJIsi IPAKTHKH TOYHOCTBIO OIpEIeNsieTcss KaK pacCTOsIHHE IO
BBICOTE OT YPOBHS 3€MJIH MIPH BXOJIE B JIECTHHUHYIO KJIETKY 0 CepeaHHbI
BBICOTHI TIEPBOTO 3TaxKa:

Aprp-i=ghﬂp.i(pﬂ_pn)’ ! (19.9)
rae
hnp.i=015h".l+Aho, (1910)

3necb Ah, — pa3HOCTb OTMETOK MO abCOMIOTHOH BeJHUHHE MexX1y
YPOBHEM 3eMJIH IIPH BXOJ€E B JECTHHYHYIO KJETKY W IOJIOM mep-
BOTO 3Taxa, M.

Ilorepu naB/eHHs NpU JABHXKEHUH BO3/]yXa B JIECTHHUYHOH KJeTKe
HJIH L1axTe Ju@Ta onpefensioTcsl ¢ y4eToM KO3((@HIHEHTOB MEeCTHBIX
COIIPOTHBJIEHHH E:

2
pﬂvn.n(m)

Apn.n(m) =2§n.x(m) 'T’ . (lgl 1)
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B npaktuueckux pacuerax [8] kKosd@HIHEHT MeCTHOrO CONPOTHB-
JIeHHs] Maplled H IJIOLIAJOK JeCTHHYHOH KJETKH B Npejenax OJIHOro
3Ta)ka NpHHHMaercsi paBHBIM 20:

D q=20N, (19.12)

rae N — uHca0 sTaxed, a A WAXT JA(GTOB HE3aBHCHMO OT 3TaXHO-
CTH 3/1aHHs NpHHHMAaeTcsi paBHbM 15. [Ipu 3TOoM ckKOpocTh BO3AY-
Xa B FOPH30HTAJIbHOM  CeYeHHH JIECTHHYHOH KJIETKH olpejesisercs
6e3 yyeTa Mapulel M IJIOILALO0K:

vn.K=GBesr/Fn.xpn- (1913)

I'mapaBianyeckoe CONMPOTHBJIEHHE CETH BO3LYXOBOJOB ONpejessieTcst
C Y4€TOM MECTHBIX M JHHEHHBIX MOTeph HANopa, 3HAaYeHHs KOTOPHIX
yKasaHHl B CIIpAaBOYHHKAX C YUYeTOM BHJa MaTepuana, (OpMB, IJHHBE
1 KOHCTPYKTHBHBIX OCOOGEHHOCTEH BO3IYXOBOJOB:

W
AP,=3(R,ol,..)+2 | & —9-2—‘— ; (19.14)
rae R, . — ko3¢ duuHeHT JHHEHHBIX OTEPb HANOpa Ha y4acTKe CETH,
IMa/m; 1, — AaHHA yyacTKa CeTH, M; V, — CKOPOCTb [BHXKEHHS

BO3/lyXa Ha i{-M yuacTke CeTH, M/cC.

Cxema pacnpejesneHHsi AaBJeHHH 1O BBICOTE JIECTHHYHOH KJETKH
npu paboTe BEeHTHJSATOpA NpHBeAeHAa Ha puc. 19.4.
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Puc. 19.4. Cxema pacnpejeseHHsi AaBJeHHH O BBICOTE JECTHHUHOH KJ/ETKH
npu paboTe BeHTHJATOpA
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HMmes paHHble 110 HAPYZKHBIM AAaBJIEHHSIM M paclpefe/eHHI0 [1aBile-
HHH N0 BHICOTE JIECTHHYHOH KJIETKH HJIH IIaxXThl JH(Ta, MOXKHO ompeje-
JUTb KOJHYECTBO BO3/yXa, MOoJaBaeMoro BeHtuastopom. Ilepenan nas-
JIEHHH MeXK/y JIECTHHYHOH K/eTKOH (1axToi JudTa) U HapyKHOH cpe-
JIOH ONpeJessaATCs II0 ypaBHEHHIO:

Appl.=Aprp.l+Apn.i_pn.h (1915)

rae P, , — BeTpoBoe JaBiieHHE C MOABETPEHHON CTOPOHBI 3/laHUsI HA BHI-
core i-ro sraxa, [la.

Ha Benuunny AP, okasbiBaeT BJMSIHHE H JaBJleHHe, KOTOpOe CO-
3/laeT BEHTHJISATOP AJIs KOMIIEHCALMH NMOTepb HAamopa MpH ABHIKEHHH
BO3/lyXa IO JIECTHHYHOH KJeTKe WJIH maxrte JudpTa. OJHAKO B MPaKTH-
YeCKHX pacyeTax 3TOi BeJHYMHO# mpeHeGperaloT, 4yTo HCKJIOYaeT pe-
IIeHHe 3alaud METOJOM IocjefoBaTeNbHbIX Npubaukenuii. Ilpu stom
KOJIHYeCTBO BOSILyXa, [mo/laBaeMoro B JIECTHHYHYIO KJIETKY HJIH LIaxTy
augra, ypenununBalorT Ha 20%:

Qnem-= I,QGnem‘/pn- (1916)

Pacxox Bo3ayxa, 10JaBaeMOro BEHTHJASTOPOM, AOJKEH KOMIIEHCH-
poOBaTh yTEUKH BO3JyXa uepe3 OTKPBITBHIH JBEPHOH IIPOEM IPH BHIXOIE
U3 JIECTHHUHO! KJIeTKH G, a TaKkKe YTEUKH uepe3 IIeJH B ABEPHBIX
Gu.xs ¥ OKOHHBIX Gy, MpOEMax Ha BCeX 3Taxkax:

GBeBT=GnB+EGm.nn.l+Gm,o.1, (1917)
rae _
Gao=pus.Fromx V 2P, 0, ; (19.18)
Gm-nn.l=umFm.nn.9T V QAPD.:PB 5 (1919)
Gm.o.l=JFoAaT V App.l y (1920)

3IECh Wxs, Wo — KOI(PODHIHEHT pacxoja uepes ABepHbie IPOEMBl U I1eJH
JBEpeil COOTBETCTBEHHO; Fiu.c — miOmans HapyxKHOrO aBep-
HOro mpoema IIPH BXOJe B JIECTHHUHYIO KJaeTKy, M?; AP, .. —
pacueTHbIH mepemnaj JAaBJAeHHH MeXJAy JEeCTHHUYHOH KJIeTKOH
H Hapy»KHOH cpefoii HAa ypoBHe Bxoja B 3aaHue, I1a; Fy p0r —
nJoma b Iiesnel ABeped, COEIUHSIOIIHX O00beM JeCTHHYHBIX
KJeTOK (LIaxT JU(TOB) Ha 3Ta)Ke 3[aHHUS C PA3JHUYHBIMH IOMe-
LIeHHAMH, M%; J — BO3/yXONPOHHI[@EMOCTb OKOHHBIX NPOEMOB,
Kr/(c-m2-I1a%*%); F,,, — momanp OKOHHBIX INPOEMOB B JIECT-
HHUYHOH KJeTKe Ha OJHOM 3Taxe, M2

Koapouuuenr pacxona p NpUHAMAETCS AJS OTKPBITBIX JABEPHBIX
npoemoB paBHbIM 0,64; mysi mienedi aBepeid JeCTHHUHBIX KiaeTok 0,6;
pasa apepedt maxrt audroB 0,7. Hlupuna uieneit B npuTBOopax ABepei
JOJIZKHA TPHHMMATbCsl MakcuManabHo ponyctumoil mo 'OCTy Ha uaro-
TOBJIEHHE JBepel C y4eTOM H3HOca B Ipolecce dKCIiyaTauuu. B mpak-
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THYECKHX pacyerax MAJs JBepefdl JECTHHUHBIX KJIETOK MNPHHHMAIOT
O o =4 MM, WAXT JUPTOB Oy =06 MM. Bo3ayxonpoHnuuaemocTs ymior-
HEHHBIX OKOHHBIX IIPOEMOB IIPHHUMAETCsl JJIs OJAHHAPHBIX M CIapeHHBIX
oxkoH paBHo# 0,0024 kr/(c-m?-I1a®®), nns ABOHHBIX pas/esibHBIX OKOH
J=0,0016 kr/(c-m2-I1a’").

Ecsiu Bo3Ayx NpoOXOAUT yepe3 HEeCKOJIbKO ABEPHBIX IIPOEMOB, HANPH-
Mep, yepe3 TaMOyp NpH BXOJe B JECTHHUHYIO KJIETKy, B pacyer IPHHH-
MaeTcsi OJJHH «IPHBEJEHHBIA MpoeM». DKBHBaJEHTHAS IJIOMAAb TAKOro
[IpOeMa OIpeesIsieTCsi B 3aBHCHMOCTH OT MX PAaCIOJIOXKEHHS IO ypaBHe-
Husim (18.53) mau (18.54). Ilpu onHofi camosakpeiBawIlelics ABepH
M3 KOpPHJOpa B JIECTHHYHYIO KJETKY 3KBHBaJIeHTHAasl NJOILaAb IpoeMa
Ha sTaxe ompejeisercs 1o gopmyJe:

Fia=Fa it 14200~Fs. (19.21)

rae Fo, — obmas niomajib NOMelleHHH Ha OJJHOM 3TazKe, U3 KOTOPBIX
3BAKyHpYIOT JIIO/Ieli yepe3 paccMaTpHBaeMblii npoeM, M2

IIpu ob6benuHeHuu ABYX H OoJiee WIAXT JH(PTOB OAHUM BeCTHOIOJIEM
Hamnop BEHTHJATOpPA ONpejessieTcs IO IlaxTe, HMelouled HauboJbllee
FHAPABJHYECKOe CONPOTHBJIEHHE, a OOLIHH pacXxo[ Bo3Jyxa — IO ypaB-
HEHHIO:

Qs 2V 7542 14 (19.22)
rae Z — KOJIHUeCTBO LIaxT JH(TOB, OObEIHHEHHBIX OAHHM BecTHOIO-

JIEM.

Kak ykaswiBajioch paHee, pacueT CHCTeM IOJANOpa BO3JyXa BeLETCS
Ha 3UMHHH NepHOJ, TeMIepaTypa HAapyXHOH cpeabl IPHHHMAaeTrcs
3a HauGoJiee XOJIOAHYIO MATHAHEBKY no Tabsa. 1 CHull 2.01.01-82 [21].
Temnepatypa BHyTpeHHei cpejbl npuHHMaercs paBHo# 18°C, yto coot-
BETCTBYeT IJIOTHOCTH py,=1,21 kr/m3. CxeMBl pacyera napaMeTpOB
BEHTarperaToB CHCTEM IIOANOPA BO3AyXa B JIECTHHYHYIO KJETKY U Iax-
Thl JH(TOB NPHUBELEHBl, COOTBETCTBEHHO, HA pHuc. 19.5 u 19.6. Popmyunl
B CXeMaX pacuera JaHbl C y4eTOM pPeKOMEHIOBAHHBIX 3HAUEHHH a3po-
JHUHAMHYECKHX KO03(p(HIHEHTOB, KO03(pGHUHEHTOB pacXona H APYrHX
u3BecTHHIX BesinuuH [8]. CymHocTb pacuera CBOAHMTCS K ONpeae/eHHIO
pacxoza Bo3Lyxa U TpeOyeMOro Hamopa, co3JlaBaeMoro BeHTarperaToM.
ITo 3THM xapakTepucTHKaM mnojaOHpaeTCs THII H HOMED BEHTHJATOpA,
MOIIHOCTb H YHCJIO 060pPOTOB 3JIEKTPOABHIATEJSI.

INpumep. Paccunrats TpeGyeMblli MOANOpP H pacxXoj, BO3AyXa, NOJAABAEMOr0 BEHTH-
JATOPOM B JIECTHHUHYIO KJeTKy 10-3TakKHOro »KHJOro AomMa INpH MNoXKape B 3JaHHH.
JlecTHHYHAsl KJeTKa HMeeT ecTecTBeHHOe ocBelileHHe. [lnomaab oKHAa HAa KaxKAOM 3Ta-
Ke JeCTHHYHOH KnetkH F . =0,58 m?. BosnyxonmpoHHnaemOCTb OKOHHBIX IPOEMOB

J=0,0024 kr/(c-m?-ITa%®). Pacuernas Temmepartypa HapyHoro Bosayxa t,=——30°C,
ero mIoTHOCTL P, == 1,46 Kr/m% HOpMaTHBHasi CKOPOCTb BeTpa V, .=05 M/c; pacyeTHas
TeMnepaTypa BO3AyXa B JecTHHUHOH Kierke t = 18°C; ero mmotHocTs p = 1,21 Kr/m%
BhicoTa 5Taxa h =3 M; wupHHa BXxoAHBIX ABepeli 0,85 M, BhICOTa 2 M, IUHpHHA lle-
Jeii aBepeit 4 MM. AGCOMIOTHAs BeJHYHHA PAa3HOCTH OTMETOK MeXKAy ypPOBHeM 3eMJIH
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OpH BXOAe B JECTHHYHYIO KJETKy H TeOMEeTPHYECKHMH LEHTPaMmu JBEPHOTO npoema
NPH BXOAE B JECTHHUHYIO KJeTKy h =15 M, u3 JeCTHHUHOA KJeTKH B KOpHIOp mep-
Boro staxa h, ,=3 M, 10 ypoBus Bosayxosabopa h, =33 m. Iliomane JsectHudHOM
. kaetkn B naase F, =16 M2 Tuapasauueckoe conporuBienne cetu AP =100 Ila.

Ucxodubie DoHHbIE |
us npoexma: Fup g, (F ), Fui b m » Faes FatmsV

- ; hnp,i (hbx,hi.”ﬂu L-f-N, hbs);
no CHull u cnpabounukam: vy, ty, p,, J, 5, R

L=ghnp,l(f‘)n—./ob> (P
1

Ub,f”ﬁﬂ\ 2'5_____;1[57:};’naf' Gu(.ijo.JmVAp.i
np,i

; l

pn,i :—U'Jﬂu Uﬁz,i bmm Cdb w6, lz,"cmal
A i

pH.1= UvqﬁHOb.l aﬁeum: I’ZGﬁmm/foH
i

| Apb.rzp. -Apzpf l l Uer” aﬁeum/F;l.K ]
i

|AP =ah, 8Py P l I 8P ~10Np, v}, 1
i i

Gﬁb=Fﬂdﬁx V Ap/z bx Ve aﬁpum /Pyc
f i

7z
Gm.ﬂﬁt Ug‘SF ddam@ E(Pg([w) (§P"zui)
® ‘
ApﬁeumApep&s 7“,”,1,?“6";05

Puc. 19.5. Cxema pacyera napaMeTpoB BeHTarperarta CHCTe-
MBI TI0NOPa BO3/lyXa B JIECTHHUHYIO KJIETKY

PeureHHne YuuTeBas, u4TO pacnpefielieHHe J[aBJeHHil MO BHICOTe JECTHHYHOH
KJIETKH NpH paboTe BEHTHJATOPA HMeeT MNPSAMOJHHEHHYIO 3aBHCHMOCTD,  pacuer,
C LleJbI0 COKPAIIEHHs apH()METHUECKHX JeHCTBHI, BejeM s STaxel- npe/CcTaBHTeNeH.

1. ITo ypaBueHusim, NPEACTABICHHEIM Ha PHC. 19.5, ompejie/sieM 3HaueHHs rpasH-
TAUHOHHOrO AaBieHust AP, .; pacueTHOH CKOPOCTH BETPa V,,; HapYXKHBIX BETPOBHIX
. LaBJeHHil 10 BHICOTE JIECTHHUHOH KJETKH C NOABETPEHHO!H CTOpoHb P i HapyHOro
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BETPOBOrO JABJEHHS C HABETPEHHO! CTODOHBI HA YPOBHE NePBOro 3Taxa sfanus P ;

JaBJIeHHs], CO3/laBaeMOro BeHTHJIATOPOM Ha YPOBHE IEpPBOrO 3Ta)Ka JIECTHHYHOM KJETKH
AP, ,, 0 pacueTHble NaBJIEHHS AP - PesyubraTel pacuera cBogum B Taba. 19.2.

2 [IpH M3BECTHBIX 3HAYEHHSX PACUYETHHIX AABJEHHI ONpeAesieM DAacXOj BO3AyXa
depes OTKDHITHIH JBEPHOH NPOEM NpPH BbIXOAE M3 JECTHMYHOH KieTkn Hapyxy G,
a TaK)kKe MHOHILTPALHIO BO3JyXa H3 JIECTHHUHOH KJETKH Yepe3 I[03TaXKHBE IIeJH

Asepeil u okonusle mnpoembt G ., G .. PesynbraTel pacuera TakikKe CBOLHM
B Tabm. 19.2.

Ucxodubie daursie
us. npoekma: Fy a6 my Fu, NV

an(h /7[7“"7 N,higs);
no CHull u cnpabuuuumM Ups Enofu § R

/
IAPeﬂ.i:ghnn,i(PH'f‘)g) ] @

i

TN
Uh,izuﬁﬂﬂz 5280_,;’"u ! GﬁEHm _“Z; Gl.u,.dﬁ,i
: np,i

I ; l

o 03p t:z{i | 0 501”2 Copoun] P
=af, o P
G ab, i~ ”Fj it m\aP Uw:aﬁiﬂm/ﬁc

(,L) OB L0, 4,) T

& %eum ﬁ; A%A’AEJA lg 791. 03

Puc. 19.6. Cxema pacyera napaMeTpoB BeHTarperata CHCTEMBI
noAnopa BO3AyXa B INAxTy jaudra

3. Onpenensiem TpeGyeMblit 06beMHBI PAacXOX BO3JAyXa, MOJAABAEMbiil B JIECTHUY-
HYIO KJIETKY:

Qe = 1,2G,0a/05 = 1,2-10,9/1,46 =896 m%/c.
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4. OnpenenxeM NoTepH NABJEHHS NPH ABHXEHHH BO3AyXa Mo JIECTHHYHOH KJIeTKe:
AP, =10Np,v 2 =10-10-146-0,56°=458 Ia,

rae
V3= Quous/Fax=896/16=0,56 m/c.

5. Onpenensiem Tpe6yemuﬁ Hamop BeHTarperaTa:
AP +AP, ,+AP, ,+AP —P

pemT rp B.3

=80,85-425-+-45,84-100+14,98=266,6 Ila.

) 15

Takum oﬁpaaou, Ajs obecnedeHUsl He3aJbIMJISIEMOCTH JIECTHHYHOH KJIETKH Heo0-
XOJHMO YCTAHOBHTbH BEHTHUJIATODP C XapaKTEPHCTHKAMH He MeHee pacCYeTHBbIX, a HMEHHO:
3 .
Q,onr=>32256 M3/a; AP, >>266,6 Ila.

B npumepe pacuera CONpOTHBJIEHHE y4aCTKa CETH OT MeCTa BO3[y-
Xo03abopa 10 MecTa NMoJayu BO3AyXa B 00beM JeCTHHYHOH KJETKH NpH-
HATO ycnoBHO paBHbIM 100 ITa. B npakTuueckux pacuerax npu nopbope
THIIAa H HOMepa BEHTHJsITOpa JHOO MpOBepKe CHCTEMH NOJANOpa BO3ayXa
9Ty BeJHYHHY HEOOXOAMMO PAaCCYHTHIBATH C YUETOM MECTHHIX W JIHHEH-
HBIX THADABJHYECKHX CONPOTHBJIEHHH y4yacTKOB BO3LYyXOBOJA.

- I1pu Hanmuuuu pacceyku B JIECTHHYHOH KJETKe MeTOJHKa pacuyera
CHCTEeM ITOJIOpa BO3/lyXa HECKOJbKO OTJIMYAETCS OT CXEeMHl, IIpHBeJEeH-
HOH Ha puc. 19.5. Cxembl pacnpejneineHusi H3OBITOYHBIX JaBJeHHH
10 BHICOTE JIECTHUYHOH KJIETKH IPH paboTe BeHTarperatoB IOKa3aHH
Ha puc. 19.7.

B 3TOM cayyae BO3Ayx MOJIKeH MOJaBaThCsl B BEPXHIOI YacTh KaXK-
Jo# 3oubl. [Ipu mopaue Bo3ayxa OT OZHOTO BeHTarperata TpebyeMbli
OT BEHTHJISITOpPA HANOp, KakK NMPAaBHJIO, ONpeJeNseTcs MOo.HUXKHeH 30He,

a8 IZv“/'LIv'AF/,r.;«ﬁ /'le‘A%Z' nK i
P S R o §
~——1 30ka ii
6 AR AT A7 F
= Ypobens pacceuu F—7/2%sri0%i 80 r
Sona T
a 0

'
Puc. 19.7. CxeMbl pacnpefesieHHsi HAaBJeHHi
B JIECCTHHYHOH KJeTKe C pacceykoif mpu paGore
BEHTHJISITOPA:

a — NpH HaJHYHH JBEPHOrO NpoeMa B paccedke; 6 —
NpH HAJMYHH TJYXOH paccedkH H INepexoja H3 OAHOM
30HBI B IPYTYIO MO GaJKOHY HJIH JIOMKHH
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a KOJIMUeCTBO MOJaBaeMOro B JECTHHUHYIO KJIETKy BO3AyXa — II0 CyMMe
yTeuek BO3JlyXa yepe3 J[BepHble NPOEMbl H INEJH BepXHeH H HHXKHeH
30H. [Ipn aToM pasmepsl H KOHCTPYKTHBHOE HCINOJHEHHEe BBIXJOMHOIO
natpy6ka BepXHell 30HBI JIOJIXKHO OBITH YBSI3aHO C PacXOJOM BO3J1yXa,
NOJaBaeMOro B BEPXHIOI0 30HY JIECTHHYHOH KJETKH TakuM o6Gpasowm,

4TOOBl CXeMbl pacnpejesnenuss H30bLITOYHBIX AaBJEHHIH COOTBETCTBOBAJIH
npejacTaBleHHBIM Ha puc. 19.7.

19.4. Pacyer cuctemM JbIMOyAaJeHHS

Heo6xonumocTh yHajleHHs AbIMa M3 KOPHJIOpa TOpSLIero 3raxa
BO3HHKaeT B HayaJbHOW CTAaJMH MO}Kapa, KOrAa 3aloJHeHHe OKOHHBIX
NPOEMOB B TrOpsillieM MOMEIIeHHH ellle He Pa3pylIeHO W CO3[aHueM MOJ-
nopa Bo3Jyxa NMpeAOTBPATHTb 3aAbIMJEHHE JeCTHHYHBIX KJIETOK H IIaxT
audToB HeBo3MOxKHO. KosnuecTBO nMpoayKTOB ropenusi, KOTopoe Heo6-
XOMHUMO ynaJsaATb H3 TOpsAliero stazxa, 3aBHCHT OT KOHKPETHOﬁ CXEeMBI
razoo6mena, B CCCP [8] past pacuera cucreM AbIMOYJAaJieHHsI B 3/1a-
HHSIX MOBBIILEHHOH 3TaXKHOCTH NMPHHSATH CJeAyIOlHe HCXOAHbIe NMpe/ro-
CBIIKH, XapaKTepH3YIOlllHe CXeMy ra3oo6MeHa:

OKOHHBIE NIPOEMBI B TOpsilllefl KOMHATe He pa3pylLIeHH;

JBEpHO#l TMpoeM H3 ropsuied KOMHATBI (kBapTHpPH) B KOPHAOD OT-
KpPHIT;

JIBEDHON NpoeM, COeHHSIOMWHUHA JeCTHHUHYIO KJIeTKy HJIH JH(TOBO
XOJIJ1 ¢ KODHAOPOM TOPSIIEro 3TaxKa, 3aKphiT;

JBIMOY/laJIeHHe OCYLIEeCTBJISIeTCsI U3 KOPHAOpa TOpPSIIero sTaxa.

[IpunsTas cxema rasoo6MeHa mokasama Ha puc. 19.8.

Jns cosnaHus COOTBETCTBYIOIUX YCJIOBHII 6€30MacHOCTH NMPH TNpPH-
HSITOH cXeMe rasoo6MeHa KOJHYECTBO YAaJsieMblX NMPOAYKTOB TOpeHHs
JOJI2KHO GBITh He MeHee KOJHYecTBa NMPOAYKTOB FOpeHHs, MOCTYMaKUHX

iz -
Jbeps r
MK~ | _Jbepn
™ [ 3anpsima
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Puc. 19.8. Cxema razoo6MeHa B ABEPHOM Ipo-
eMe ropsiero noMemeHus



yepes3 OTKPLITHIA ABEPHOH IPOEM H3 rOPSAIIEro NoMmenieHuss B KOPHAOP.
Hcxons M3 3TOro, BHIAENHM B YaCTH ABEPHOro InpoeMa, paboTaiouiero
Ha BHITSXKKY (puc. 19.9), snemMeHTapHYIO IJIOMIAJKY:

dF =b,,dz, (19.23)
pacrnoJiOzKeHHYI0 Ha PacCTOAHHU Z OT MJIOCKOCTH PaBHBIX ,ElaBJIeHPIﬁ.

bay
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Puc. 19.9. Cxema k omnpejeJe-

HHIO pacxoia MPOAYKTOB rO-

peHHsl, TOCTYNAIOLIHX uYepes
JIBEPHOI NPOEeM B KOPHAOD

IIpu nuHeHHOM pacnpeje/eHHH H30BLITOYHOTO JaBJIEHHS IO BBICOTE
JIBEPHOTO IpoeMa BeCOBOH pacxoJ NPOAYKTOB TOPEHHSI uepe3 3jeMeH-
TapHylo miomanky dF cocraBur:

dGn.r.y:bnndZM V 2gz (pn_pu.r-y) Pory - (19.24)

O6uuit pacxos NMPOAYKTOB TOPEHHS, MOCTYNAIOMHKX B KOPHIOD, 6y-
JIeT paBeH:

h,
Gury=Dbup V 28(Ps—Pury)Pury F 2°%dz, (19.25)

HJIH

i
Gn.r.y= _3 bnnu V 2gh33 (pn—pn.r.y) Pory - (1926)

JJ1s1 onpezeseHns: BHICOTHI BEPHOrO MpoeMa, paboTamouiero Ha BHI-
TSXKKY [POALYKTOB TOPEHHs], BOCIOJb3yeMCs ypaBHEHHEM MaTepHaJb-
Horo GaJnanca:

Gy ry=M+G,,. (19.27)

[Ipu

M=Gn.o/wonpoa (1928)
ypaBHenue (19.28) npuHumaer BuI:
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1
Gpry=GCu,o| 14+ ———"]. 19.29
y ( wp Worpua ) ( )

AHnanu3 mocJenHero ypaBHEHHs, IpHBEJEHHBIH B maparpade 18.3

yyeGHHKA, TOKa3aJ, 4TO AJs NPAaKTHYECKHX PacyeToB JOMYCTHMO cJje-
Jylolliee paBeHCTBO: :

Gu.ry=1,1Gu.. (19.30)
' @opmyaa AJas OnpelesieHHs KOJHYecTBa BO3/AyXa, MOCTYMAIILEro
B ropsiiee noMemieHue yepe3 HUKHIOI 4acTb ABEPHOTO IIpoeMa, BbIBO-
JUTCS aHAJOTHYHO ypaBHeHHIO (19.26):

2 e i Rl
Gn.o= _3" bnnu« V Qghan.o(ps_pu.r.y) P . (1931)

IIpu coBMecTHOM peluenuu ypaBHenu#t (19.26), (19.30) u (19.31)
HMeeM:

h3,04 ry=1,21h% .p5. (19.32)
W3 cxembl razoobmeHa, npejacraBiaeHHoll Ha puc. 19.7, cieayer 4to
hy=hy +h,. (19.33)

Pemasi ypaBuenuss (19.32) u (19.33) orHocHuTenbHO h,, HMeeM:

‘ Pu.r.y
h,=hm/( l/———l,glpn +! ) : (19.34)

CoryiacHO peKOMeHJAlusAM [0 pacyeTy BeHTHJSLHOHHBIX YCTPOHCTB
NPOTHBOABIMHON 3aIUMTHI XKUJIBIX 3nanHuil [8], TemnepaTypa npoaykToB
TOPEHHS] ¥ BHIXOZA M3 TOPSLIEr0 IOMEIIeHHS IPUHUMAETCs pPaBHOM
500°C, uTO COOTBETCTBYET IVIOTHOCTH IPOAYKTOB TOPEHHSI Py py=
=0,457 kr/m8, Ilpu Pg,,=0,457 kxr/m® u p,=1,2 kr/M® ypaBHeHHE
(19.34) npencraBssiercss B CHAEAYIOIIEM BHJIE:

hy;=0,6h . (19.35)

Pemas coBmectHo ypaBHenusi (19.26) u (19.35) npu p==0,82,
0:=1,20 xr/M3 U pg,,=0,457 Kr/m%, noayuyum:

G,y =0,66b,, V 13, . (19.36)

OG61uii BecOBOH pacxoJ| ra3oB, yAaJjsieMBIX BEHTHJISTOPOM, ONpeje-

asiercsi ¢ yuetom 10% mojacoca Bosjgyxa.uyepe3 3aKpBITHE K/JIaMaHBl Abl-
MOyJa/JieHHs] BBIILeJIeKalHX dTaxed: 4

Gn.r.a=Gn.r.y[1+0,1 (N—l)] (1937)

Tpebyemylo miomanb ceueHHs: MO3TAXKHBIX KJaNaHOB H LIAXThl JAbl-
MOy IaJIeHHsI ONpPeAesIOT IPH CKOPOCTH IABHKEHHSI MPOAYKTOB rOpEeHHs
B ceueHHH KiamaHa 20 M/c U 1maxTe AbIMOyHajeHus 5 M/c:
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Fnu=Gn.r.y/ (Vxnpn.r.x); (1938)
Fm.n=Gn.r.n/ (Vm.npn.r.n): (1939)
A€ Viy, Vmxy — CKOPOCTb IIPOAYKTOB TOpPEHHS B CEUEHHH KnanaHa~

H WAaXThl ABIMOYJaJeHHS COOTBETCTBEHHO, M/C; Purx Purs —
MJIOTHOCTb MPOAYKTOB IOPEHHUsl y KjalaHa AbIMOYJAaJeHHs H NpH
MOCTYIJIEHHH K BEHTHJISITOPY COOTBETCTBEHHO, Kr/M3,

TeMmnepaTtypa npoayKTOB ropeHHs, MOCTYNAIOMHUX K KJIaNaHy JBIMO-
yaajeHus, 3agana MeTogukou pacuera [8] t,.,.=350°C, uro cootBer-
CTBYET Pu.r= 0,067 xr/m®. Temnepatypy npoiyKTOB ropeHHs, NOCTyma-
IOIIHX K BEHTHJSITOPY, ONpPEAeNsIOT U3 ypaBHEHHS TEIJIOBOro GajaHca:

Gn.r.ncn.r.ntn.r.n= Gn.r.ycn‘r.yoystn‘rly + (Gn.r,a"—GnAr.y )CBtBa ( 1940)
rie ¢, — TemaoeMKocTh Bosayxa, klx/(kr-°C); t, — Temmeparypa
B IIOMEIIeHHH [0 moxkapa, °C.
TIpH Cp 1R Cury R C, HMEEM:
__9;Stn.r.yGn.r.y:l__(Gn.r.s_Gn.r.y) tn
GH.I‘AB

IIpu coBmecTHOM peuieHun ypaBHeHuit (19.37) u (19.41) monyuum:
orstn.r.y_oyltn+0’1tBN (1942)
0,9+0,IN
IMocsie moxcTaHOBKH NMPUHATHIX 3HaYeHu# tp,,=500°C u t,=20°C
dopmyna (19.42) npuBoautcst K 60see MPOCTOMY BHAY:
_ 2484-2N
0,9+0,IN

(19.41)

tn.r,n=

tn,r.n=

(19.43)

o.r.s

I110THOCT ra30B, MOCTYNMAIOUINX K BEHTHJSTODPY, ONpeessieTcs Io
yPaBHEHHIO

pn.r.n=353/(273+tn.r.n), (1944)

a 00beMHBIH pacxoja ypansieMblX BEHTHJSTOPOM rasoB — IIO ypaBHe-
HHUIO

Qn.r.n=Gn.r.n/pn.r.n- (1945)

JlaBjieHne, pasBHBaeMO€e BEHTHJISITOPOM, JOJIKHO GBITH paBHO CONpO-
THBJIEHHIO CHCTEMbl ABIMOYJaJIeHHs:

Apnenr=APK‘n+Apc- (1946)

Tun ¥ HOMep BEHTHJATOPA ONpeNessIoTCS MO CNpPaBOYHHKAM B 3a-
BHCHMOCTH OT TpebyeMoro pacxoja yJajseMbX HPOAYKTOB TIOpeHHS
Qur» ¥ TpebyeMoro Hanopa AP,..,. CxeMa pacuera mapaMeTpoB BEHT-
arperata CHCTEMBI AbLIMOYJAaJeHHs mpuBeneHa Ha puc. 19.10. ®opmynsl
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B CXeMe pacuera JaHbl C YY€TOM DEKOMEHIOBaHHBIX 3HAYEeHHH NJIOTHO-
CTH TPOAYKTOB TOPEHHS H BO3AYXA Pury==0,457 Kr/M3% pgrx=
0,567 kr/m3, p,=1,2 xr/M® [8], koadpuuHeHTa pacxoia pi,,=0,82
H JPYTHX H3BeCTHHIX BesuyuH. CielyeT HMeThb B BHAY, YTO TpebyeMbie

ceuenus KnaamaHoB F ™ u mwaxr AeMoynasienus F1» ompepessiorcs
NPH PEKOMEHJOBaHHBLIX CKOPOCTSIX MPOAYKTOB TIOPeHHS B CeYeHHH IO-
3TaXHOTo Kjanana v » =20 M/c u 1waxre ABMOyAaJeHus v s =5M/c,

a CONpOTHBJIEHHE KJallaHa M CEeTH IPH PeasbHBIX CKOPOCTAX Viy H Vi
B 3aBHCHMOCTH OT HX (OpPMBI U CeueHHH, MOZOGPAHHBIX MO KOHCTPYK-
THBHBIM COOOpaKeHHsIM.

Ucxodneie dannbie : Gay, F g, N

/
nzy qﬁﬁﬁﬂb IM @

G [7 07(/V 7)] Crab
576 (R e
re wﬁ 5J°neﬁ
_ - |Fug-mo KUHcmpyﬁmubﬁa/M
IPK/' 00965,y l 2t Coa0paKeHuUaM
1
lFfm_nD crpabouruky I | 0/7.2.6= Gﬂ,aﬁ/f’n.z& J
}
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. Fun _ ; i
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Puc. 19.10. Cxema pacueTa CHCTeMbl ABIMOYJaJIeHHS B 3/a-
HHSIX TIOBBILIEHHON 3TaXKHOCTH

B npakTHyeckux pacuerax uesnecoob6pasHo IOJb30BATLCS HOMOrpaM-
Mofi, npuBejenHofi Ha puc. 19.11. Ona paspaboraHa NPUMEHHTENLHO
K PacueTHHM IlapaMeTpaM M cxeMe rasoobmena, npuustoi B CCCP [8],
H T03BOJISIET ONpEeNeJHTb pPacXol MPOAYKTOB TOpeHHS, YHaJsieMbIX
C 3Ta)xXa X H3 3/laHHA B IIeJIOM, C YYeTOM IIOJIcOCa BO3JyXa 4Yepe3 He-
IJIOTHOCTH 3aKPHITHIX KJIallaHOB, TpeGyeMoe CeueHHe I03TaXKHBIX KJia-
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IIaHOB M WIAaXT ABIMOYJaJIEeHHSs. s onpeaeseHHsa 3THX MapaMeTpoB
HeoOX0IUMO 3HATh HanboJIbIIHE pasMephl OJHOTO H3 ABEPHBIX MPOEMOB,
COeIMHAINIIEro KHJbIe HJIH paéotme NOMeEIIeHHus C KOlelOde, a Tak-
JKe 3TaxKHOCTh 37aHusA. Ha HOMOrpamMMme CTpeJIKaMHU yKasaHa IocJeno-
BaTeJbHOCTb OIIpeAeJIEHUusA HeOOXOMUMBIX BEJHUUH IIpu pasMepax ABEp-

Fog o @10> My
~] 0
33 & P \\ 60— }ld0=j£ﬂ F"‘/"Mz
241 M~ \\.,\\\Q\ 0w hdﬁ =24m 0’5.
~— ] " [ has =21m 1 15
Z,U \\(z — T~~~ jﬂ ) ,11 =’,5M @/ U,
i s = R e Y B o =y i e L T o4
.4____.__.:_ _hﬁ.g 2” 4‘//// /4 U':’j
10 F T R ) i g e st O | /;’ ;:ﬁ__.. 072
ﬂyj - IU = i Ul
0 05 1 19 b, m
N 20 15 1 J

Puc. 19.11. HomorpamMma [aJs ompejeseHHs pacxofa YAAJsieMbIX BEHTHJSTO-
pOM TNPOJAYKTOB FOpeHHs, CeYeHHs NMOITaxKHbIX KJANaHOB H LIAXT JABIMOYyAaJe-
HHSI B 3laHHSIX NOBHIIIEHHOH 3TaXKHOCTH:

1= (Qn.r.y; Fxn) =fl(hnn; bnn); 2—(Qn.|\n; Fm.n) =f2(N)

Horo nmpoema by, Xh,,=12 M X 2,1 M B 15-3raxxHom 3pauun. Ilpu
9TOM PacxXof MPOAYKTOB FOPEHHS, yAaJAseMBIX C TOPSIIEro 3Taxa, m1oJ-
’KeH ObIThb He MeHee 15000 mM3/u, ceueHHe MO3TAXKHOTO KJamnaHa JBIMO-
ynaneHust He menee 0,2 M2, a maxrtel aeiMoynasenus 1,2 M. OO6uiu#
pacxoJ MPOAYKTOB TOPEHHS, YAaJseMbIX BEHTUJISTOPOM, COCTaBUT
22000 m3/4. HomorpaMma He maeT pacxXoOXK/eHHl ¢ pe3ysbTaTaMHu pac-
yera. Bmecre ¢ TeM, i OmpejesieHHs] THIIAa W HOMepa BeHTarperarta
HeoOX0MHMO pacrojiaraTh AaHHBIMH, XapaKTepPU3YIOUIUMH CONpPOTHBJIE-
HHe ceTH abMoynanenusi. OHo ompejesnsieTcsl 0 U3BECTHHIM (hopMysaM
C y4eTOM MECTHBIX H JIHHEHHBIX IOTeph HAloOpa Y4YacCTKOB CETH.

19.5. TpeGoBaHusi K pa3MelieHHI0 H KOHCTPYKTHBHOMY
HCNOJHEHUI0 MEeXaHWYEeCKUX CHUCTEM NPOTHBOJABLIMHONH 3aLIUTHI
K MexaHHYeCKHM CHCTeMaM IPOTHBOABIMHOM 3aIIUTH 3JaHUI MOBHI-
LIEHHON 5TaXKHOCTH OTHOCST CHCTEMBI NMOAIOpPA BO3AyXa B JIECTHHUHBIX
KJeTKaxX M IaxTax JU(PTOB, a TaKikKe CHCTeMBl AbIMOyAaJjieHust. Ecau He-
3aABIMJISIEMOCTD IIAXT JH(PTOB MOXKeT OBITh ob6ecrneyeHa TOJBKO CO37a-
HHeM B HHX H30BITOUHOTO JaBJIEHHS BO3/yXa, TO He3aIbIMJSEMOCTh
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L JIECTHHYHBIX KJIETOK obecrneuuBaercsi KakK CHCTEMOM noanopa BO3AyXa,

TaK U yCTPOHCTBOM IO3TAXKHBIX BXOJOB B HHX 4epe3 HapyXKHYI 30HY
no 6GaJKOHaM, JIOJKHSAM HaH rajepesM. C TOYKH 3peHHs M[OKapPHOWH
6e30MmacHOCTH NOCJeAHHH BapHAHT siBJsieTcs OoJiee HaJeXKHbIM H Mpei-
MOYTHTEJABHBIM. DTO 00CTOATENbCTBO YUUTHIBAaeTCsl TPeOOBAHHAMH CTPO-
HTeJIbHBIX HOPM M npaBuJ. Tak, B XKHJBIX 31aHHUAX CEKIHOHHOIO THIA
HJIH B OOLIEKHTHAX H KBAPTHPHBIX J0OMaX KOPHAOPHOTO M rajiepeiHoro
THINOB BBICOTOH 10 3Taxel M OoJiee C KHJIOH IVIOILAAbIO B KaxK/A0M
sraxe aoma uau cekuuu He 6osee 300 M2 pomyckaercs mpeaycMaTpH-
BaTh OJIHY JIECTHHUHYIO KJeTKy. HesaawiMaseMocTb ee obecrneunBaercs
YCTPOHCTBOM HOITAKHBIX BXOJOB C ABEPbMH yepe3 JOJAKHH HJIH 6aJKo-
Hbl. EcTecTBeHHO, 4TO OJHA JIECTHHYHAS KJeTKa He MOXKET rapaHTHpO-
BaTh B IIOJIHOH Mepe 3BaKyalHuiOo JIOJAed U3 37aHudA. B atom cuayuae
HOPMBI perJaMeHTHPYIOT YCTPOHCTBO B JOMaX CEKUHOHHOTO THIa JJis
BCeX KBAapTHp, PACIOJIOXKEHHBIX Ha LIECTOM 3TaKe M Bbillle, 6aJKOHOB
HJIH JIOAZKHI C NPOCTEHKaMH LUUPHHOH He MeHee 1,2 M, a B A10Max Ko-
pHAOPHOro THNAa — G6aJKOHOB IO TOPIAM KOPHAOpPA, COeAHMHEHHBIX Ha-
PYZKHBIMH JIECTHHLAMH A0 OTMETKH NOJIa NATOTO 3TaKa B KBAPTHPHBIX
JOMax M /0 OTMETKH II0oJla BTOPOTO 3Taxa B OOLIeKHTHSIX.

ITpu xuaoi niomanu B ataxe 6osee 300 M2 ob1iHe KOPHAOPHL HIH
rajepen JOJIKHbI HMETh BBIXO/Jbl HE MeHee YeM Ha JBe He3a/biMJsgeMble
JIeCTHHIbI. B OfHY M3 JIECTHHUHBIX KJETOK JOINyCKaeTcsi YCTPOHCTBO
MO3TaXKHBIX BXOJOB H3 KOPHJIOPOB. JTa JECTHHYHAsl KJeTKa MI0JKHa
OBITh pasjiejieHa B cepe/iiHe BLICOTH 3JaHHsI HAa BLICOTY 3Ta)kKa HeCro-
paeMoil CTEHKOH C IpejiesoM OrHecTodkocTH He MeHee 0,75 4 u obecne-
YeHa NOoANOpoM Bo3ayxa. CyHIHOCTb BBIIIEH3JI0XKEHHBIX HOPMATHBHBIX
MOJIOKEHHH HJIIoCTpUpyeTcss Ha puc. 19.12.

M36piTOuHOE faBJeHHe BO3AyXa, CO3/laBaeMOe CHCTeMaMH MOANopa
B JIECTHHYHBIX KJeTKax M IlaxTaX JH(TOB, [JOJKHO NpensTCTBOBATbH
NOCTYNJIEHHIO B HUX NPOAYKTOB ropeHusi. 10 obecrneynBaeTcsi Npu
COOJIIOZIEHHH pacueTHBIX YCJOBHH, COIVIaCHO KOTOPHIM BCe JBepHBIE
IpOeMBbl 1IaXT JHQTOB H JECTHHUHBIX KJETOK, 32 MCKJ/IIOUeHHeM HapyxK-
HOH BXOJIHOW [JBEpH B JIECTHHUHYIO KJETKY, 3aKphITBl. KpaTkoBpeMeH-
HOe OTKpbIBAHHME [BEPHBIX NMPOEMOB B IIEPHOJ 3BaKyallHH JIIOAeH KOM-
MIEHCHPYETCS YCTPOHCTBOM JONOJHHTENBbHOIO KOJIHYEeCTBAa JBeped Ha
NyTSX 3BaKyallMd. B COOTBeTCTBHH ¢ peKOMeHJALUHUsSMH IO pacyery
BEHTHJISILHOHHBIX YCTPONCTB IPOTHBOJALIMHOM 3amuThl 3xaHuid [8] Ha
IyTH BHXKEHHS OT JI0OOH KBApPTHPHI K JIECTHHYHOH KJETKe JIOJIZKHO
OBITh He MeHee JBYX CaMO3aKpHIBAIOIIHUXCA JABeped C yIJIOTHEHHSIMH
B NIPUTBOpAX, He CUMTAsl KBApTHPHBIX nABepeid. Ha nyTH nBHKeHHS
oT J060H KBAapTHPH K LIaxTaM JH(PTOB AOJKHA NpeiyCMaTpPHBATbCSA
OZlHa CaMO3aKpBHIBAIOUIAsiCsl JABEepPb C YIJOTHEHHBIMH IPHTBOPaMH,
He cyuTas JABeped maxT Ju(TOB ¥ KBApPTHP. BXojHBIe nBepH KBapTHP
TaKKe JOJIKHBl HMeTh yIJIOTHeHHe B npuTBopax. CaMo3akphIBaloIHecs
JBEPU JOJIKHBl OBITb T'JIyXHMH HJH OCTEKJEHbl apMHPOBAHHBIM CTeK-
JIOM H OTKPBIBAThCSl TOJBbKO B CTOPOHY JIECTHHYHOH KJIETKH HJIH JHOPTO-
Boro xoJuia. [Tonmo6Hoe peleHHe crnoco6CTBYeT o6ecneyeHHIo HOpMaJib-
HOrO pHTMa [JBHIKEHHs JIIOJel NPU 3BaKyallduu M3 3[aHHf, a TaKikKe
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YIJIOTHEHHIO LieJied B NPHTBOPaX NMPH HAJHYHH H3OBITOYHOTO [IaBJEHHs
B JIECTHHYHBIX KJeTKax H maxrax Judros. [TocaenHee o6cToATeNbCTBO
He IIO3BOJIAET Ha NyTAX 3BaKyallHH B 3JaHUAX MOBBIIIIEHHOH 3TaXKHOCTH
npeaycMaTpuBaTbh ABEPH HAa KayalOUIHUXCs IETJAX, OTKPbIBAOUWIHECs Ha
IBe CTOPOHH. B0o3ayx Ao/KeH MOJaBAaTbCsi BEHTHJIATOPOM B BEPXHIOK
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Puc. 19.12. Cxembl pa3MellleHHS] He3aAbIMJISIEMBIX JIECTHHUHBIX KJe-
TOK B XKHJBIX 3[JaHHSAX:

a — B AOMax CeKUHOHHOro THHa; 6 — B JOMax KOPHAODHOTO THHA C XKHJOMH
maomanabio Ha 3Taxe A0 300 M%* B — NpPH XKHJIOH NIJOMIANH Ha 3Taxe Gojee
300 Mm% 1 — Bo3aymwiHAas 30HA; 2 — OGaJKOH-«OTCTOHHHK»; 3 — HapyXHas

JieCTHHIAa; 4 — JIeCTHHYHAsl KJIeTKa ¢ NOANOpOM BO3Ayxa
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30HY JIECTHHYHOH KJIeTKH H IIaxT JH(ToB. Iloamop Bossyxa B LIaXThi
JUQGTOB He NpeAycMaTPHBAETCS TOJNbKO B TOM CJyyae, €CJIH ABepH JH-
TOB BHIXOASAT B JIECTHHYHYIO KJeTKy. B sroM ciayuae moamop BO3ayxa
C03/1aeTCs TOJNBKO B JIECTHHYHOMH KJIETKEe C yUeTOM yTeueK BO3JyXa uepes
NpPOEMBl H ILIeJNH JIECTHHYHO-JH(TOBOro y3ja B CMeXHble IIOMEIleHHs
H Hapyxy. B sakuioueHHe cijejlyeT OTMETHTb, 4YTO Ha/eKHOCTb MEXaHH-
9ecKHX CHCTeM NOJANOopa BO3JyXa 3aBHCHT He TOJBKO OT ee paboTocro-
COOHOCTH M COOTBETCTBHSI BEHTArperaToB pacyeTHHIM IlapaMerpaw,
HO H OT 3KCIIyaTauHuu 3faHus B neaoM. Oco6oe BHHMaHHe CJeayeT
obpamaTh Ha HaJHUHe U HCIpPaBHOE COCTOSIHHE JOBOJYHKOB JJISI CaMO-

- 3aKpbIBaHHSl JBepeil Ha MyTAX JBaKyallHH, B JIECTHHYHBIX KJeTKax

u audToBeIX xoasax. IIpoBepka pa6oTocnocoGHOCTH cHCTEM MOAIOpa
BO3/lyXa B MEPHOJ NPHEMKH 3aKOHUEHHOTO CTPOUTENbCTBOM OOBbeKkTa
Ju60 BO BpeMs ero 3KCIVIyaTallHd OCYLIeCTBJISETCS NPH BK/IIOYEHHOH
cHCTeMe 3aMepoM H30OBITOUHBIX JaBJeHHH B MEPBOM 3TaxKe LIAXT JHO-
TOB HJIH JIECTHHYHBIX KJIETOK IPH OTKPHITOH HapyXKHOH BXOIAHOH HBepH
B JIECTHHUHYIO KJIeTKy. TpeGyeMblii nmepenaj AaBjeHHH MexXIy 3allu-
maeMbiM 00bEMOM H HapyXXHOH cpelofi onpejessieTcs Mo YpaBHEHHIO
(19.15). [ns usMepeHHs NaBJeHHH DEKOMEHIYeTCsI MHKPOMaHOMETp
tuna MKB-250.

IIpu npoBepke CHCTEM ABIMOYAAJIeHHS cJefyeT 06paTUTb BHUMAaHHE
Ha COOTBETCTBHE KOJHUECTBA IIAXT ABIMOYJaJeHHst Tpe6GOBaHHAM HOPM
H peKOMeHJauuH. B XHJIBIX 3JaHHAX KOPHAOPHOTO THIA KOJHYECTBO
IaxT AbBIMOyJaJieHHs IPUHUMAeTcsl U3 pacyera OJHA lIaxXxTa Ha OJHH
OTCeK KOpHaopa AjaHHOH He Gosee 30 M, mpuueM pajauyc o6CayKHBaHHUS
He posxen npesbimath 20 M. Kopuuzops pnunoit 60 M u 6osee pasje-
JIFI0TCs1 NTeperopofiKaMu C caMo3akphblBalomuMHcs ABepsiMu. Ilepero-
POJKH HOJI2KHBI BHINOJHATLCS H3 HECrOpaeMBIX MaTepHaJIOB C Ipees oM
orHectoikoctu He Menee 0,75 u.

CucremMa ABIMOyJaJieHHs] BKJIIOYAaeT LIAXTy, MO3TaXKHble KJalaHbl
H BeHTarperar. Ee nmpuHLMNHaJbHasT cxeMa IIOKa3aHa Ha pwuc, 19.13.
B cucreme npiMOynasieHust OCeBble BEHTHJSTODPHI, a TaK¥Ke 3alopHO-
peryJupyolie yCTPOHCTBA HAa TPakKTe NbIMOYJaJIeHHs] YCTaHaBJHBATh
He gonyckaercs. IIpH KOHCTPYHPOBaHHH CHCTEMBl JBIMOYJAaJIeHHUS OT-
JaeTcs npeanouTeHue pakeapbHoMy BeIOpocy. BaanmHoe pacnosioxenue
MecT BbIOpOca NMPOAYKTOB IOPEHHSI W BO3Jyxo3abopa IOJNKHO HCKIIIO-
yaTh MONAajaHHe AbIMa B CHCTEMY IOANOpPA. ITO TapaHTHPYeTCs MpH
pPacnoJIOXKeHHH BEHTHJSTOPOB NOANOpa M ABIMOYJAaJeHHsl B OTAeJbHBIX
KaMepax, a TakKe CKOPOCTbIO JBHXKEHHs ra30B NPH (pakelbHOM BBIODO-
ce, KOTOpasi IOJIKHA COCTaBJsATh He MeHee 20 M/c.

C uenblo CHHIKEHHS LIyMa, BOSHHKAIOLIEro NpH paboTe BHITAMXKHOTO
H NPUTOYHOTO BEHTHUJSITOPOB, IPEAyCMATPHUBAIOT YCTAHOBKY Mepes
HHUMH MATKHX LIYMOIOTVIOIAIOUIUX BCTABOK H3 OPEe3eHTOBOH HJH JADPY-
rofi TKaHH, He PAaCCUHTAHHOH Ha paboTy B YCJIOBHSIX BBICOKHX TeMIepa-
Typ. Ilpu noxape ymansembie uepe3 KaHaJ NMPOJAYKTHl TOPEHHS paspy-
11al0T MATKYI0 BCTaBKY, YTO IPHBOJAHT K OTKa3y B paboTe CHCTEMBI
JpIMOyfasieHHsi. B KauecTBe MaTepHaJsOB IJIs MSITKOH BCTABKH MOXKHO
peKoMeH/10BaTh ac6ecTOBYIO HJIH KpeMHe3eMHYIO TKaHb. [lss ymeHblle-
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HHUsI HHQUJIbTPALHH MEXAY ABYMs CJOSIMH TKaHH IPOKJIaAblBaeTcs
(oJipra.

Ocob6vle TpeGoBaHUs MPELbSBISIOTCS TaK¥Ke K MO3TaXKHBIM KJamna-
HaM. OHH QOJIKHBI OBITH JOCTATOYHO FepMETHYHBI H HaJeXJH B paboTe

Puc. 19.13. Cxema ABIMOYyJaJieHHSI B 3JaHHSX
MOBBIIIEHHOM 3TaKHOCTH:

1 — ropsilee nmomeuieHue; 2 — KOPHAOP; 3 — miax-
Ta; 4 — MO3Ta)KHble KJamaHbl; 5 — 1myMoIOrJjouian-
uias BCTaBKa; 6 — BeHTarperart

IPH BBICOKHX TeMmIepatypax. B ayuiieii cremeHu 3TUM TpeOOBaHHAM
orBeyaer KaanaH tuna KJIII. Cxema ero yctpoiicTBa mpHBeJeHa Ha
puc. 19.14.

Jlnsi npUBeleHHsT ero B JeHCTBHEe HANAO IIOAATh HaNpsiKeHHe Ha
3JIeKTPOMArHHTHBIIl MPUBOJ 5, KOTOPHIH, BBITAJKHBAasi ILITOK 3 BBEPX,
'0cBOOOZKJa€eT OT 3allellyIeH sl 3alleNKy 6 ¢ KpiokoMm kJianana 8. Knanan
NOJ AeHCTBHEM paspexkeHHs, CO3/aBaeMOro BEeHTHJISITOPOM B IIaXTe
ABIMOYZlaJIeHHsI, OTKH/BIBA€TCSI B LIAXTY U IPONYCKAET B Hee NMPOAYKTHI
ropenus. st mpuBeeHus KianaHa B IeXKYPHBI pPEXHM [I0CTATOYHO
OTKPBITh pelleTKy I u HaTs:KeHHeM Tpoca 7 BBECTH B 3alleN/IeHHE KPIOK
Kjanana 8 c 3auienkoii 6. [TosraxHbple KianaHbl B KOPHA0PAX LOJIKHBI
pacmoJsiarathCsl BbIllI€ JIBEPHBIX MPOEMOB.
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CootBercTByOlIHe TPeOOBAHHS NPEABIBISIOTCS H K LIaXTaM ABIMO-
ynanenus. OHH JOJIKHBI BBIIOJNHATLCA H3 HECTOPAaeMbIX MAaTepHaJsoB
¥ COXPaHATb TePMETHYHOCTb NPH BO3JEHCTBHH INPOJAYKTOB TOPEHHS
B TeyeHHe oaHoro yaca. CooTBeTCTBHE CHCTEMBI pacyeTHHIM Napamer-
paM NpoBepsieTCsi NMPH BKJIOYEHHOH CHCTeMe H3MepeHHeM pacxoja
BO3[yXa B CeueHHH IbIMOBOTO KjallaHa Ha mepBoM 3Taxe. Tpebyemblil
0GbEMHEI pacxoJ Bo3JyXa uepe3 CeyeHHe I103Ta)KHOro KJanaHa
onpenensiercss u3 ypaBHeHus (19.36):

Qn.r.y=0766bna V hsnn /pn.r.u- (1947)

Tpe6yeMaﬁ CKOPOCTh ABHIKEHHS BO31yXa B CEUEHHU KJjallaHa onpe-
ACJAETCA N0 YPAaBHEHHIO!

Vap=0,66b,s V 1%, /(FuaPurx)- (19.48)

Ilpu pu.rx=0,567 kr/m® ypaBHenune (19.48) 'npmmmae'r cJeyIouH
BH/:
Vap=1,16b,, V 13 /Fux. (19.49)

®dakTHuecKas CKOpPOCTb JABHZKEHHSI BO3JyXa B CE€UYEHHH KJlallaHa Vg
H3MEpsETCsd aHEMOMETPOM. Pa6oune XapakKTepHCTHKH BEHTHJIATOPA,

Puc. 19.14. Cxema kaanana asimoBoro mostaxuoro (KIIT):
a — KJanaH 3akpbiT; 6 — KJaamnaH OTKpbIT; | — pewerka (cetka); 2 — Kop-
nyc; 3 — WTOK; 4 — KJanaH; 5 — 3JeKTPOMarHHTHBIH NPHBOA; 6 — 3aulenKa;
7 — Tpoc; 8 — KpIOK
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CeYeHHs1 TMO3Tax>KHbIX KJallaHOB H INAaXThl JAbIMOYyJaJIeHHS OTBe4YaroT
TpeboBaHUsAM 6e30IaCHOCTH, €CHH:

Vp=Vrp. (19.50)

Pemaloniee 3HayeHHe HMeeT CBOEBpeMEeHHOe BKJIOYEHHe CHCTeM
IPOTHBOABIMHONM 3alIuThl NpH moxape. OHHM [OJKHBI BKJIOYATHCS
aBTOMATHUYECKH OT NMOXKapPHBIX H3BellaTeJeil — TeMJIOBBIX JaTYHKOB,
yCTaHABJIHBAEMBIX B IPHXOXKHX KBAaPTHP H TOCTHHHYHBIX HOMEpOB,
KOMHaTax obmexutui. [Ipu cpabaTeiBaHuH JaTudKa B IIKad aBTOMa-
THKH yHOpaBJieHus IIOCTyIaeT COOTBETCTByIOHJ,I/II';I CHTHaJ, BKJIIOYAKOTCSA
B paboTy BCe HCIOJHHTEJIbHBIE Y3JIbl CHCTEMbI IIPOTHBOABIMHOM 3aLHTHI,
OTKpBIBAaeTCS KJalaH TOro 3Ta)a, rle NPOoH30ILJI0 3aropanue. Kpowme
aBTOMATHYECKOTO peKHMa pPabOoThl CHCTEMBl NPOTHBOABLIMHONH 3alUTHI,
IpeaycMaTpUBAETCsl PYYHOH AHMCTAHUHMOHHBIA IIYCK CHCTEMBI OT 3TaX-
HbIX KHONIOK B HHIIAX IOXKapHBIX KPaHOB, a TaK¥Ke MeCTHOe OnpoboBa-
HHE o6opy1101aamm CHCTEMBbI HpOTPIBOJlbIMHOf;I 3alIUTBl C MECTHBIX IIH-
TOB YIpaBJIeHHs, PaclojaraeMblX y BEHTarperaTos.

Hapnexuass pabora’ cucTeMbl NPOTHBOJBIMHOH 3alIUTHl B YCJOBHSX
IKCIIyaTaluu obecneynBaeTcsl NpaBHJIbHON OpraHH3alHel TeXHHYeCKO-
ro obcayxuanusi. OHO OCYLIECTBJISIETCSA CIENHaJH3HPOBAHHBIMH MOJ-
pasjgeneHusiMH (yrnpaBJieHHEM, I[€XOM, yYaCTKOM U Ap.) NPH KHJIHIIHO-
IKCIVIyaTallHOHHBIX OpraHHu3aliusiX, YKOMIIJIEKTOBAHHBIMH CII€lHaJuCTa-
MH 10 3JIeKTPOOOOPY/JOBAaHHIO, YCTAHOBKAM BEHTHJISALHMH, HpHOOpaM
aBTOMATHKH U MOXKAPHOH CHrHAJM3aLuH, JUOO0 CIelHaJH3HPOBAHHBIMH
opraHuszauMsMH To joroBopy. IlepenaBaeMble cnenuanu3upoBaHHOM
OpraHU3alMK Ha TeXHHYecKoe 06Cay:KHBaHHE CHCTEMb IPOTHBOBIMHOM
3allHUTHl OCTAIOTCA Ha OaJjiaHCe NPEANPHUSATHS HJIH XKHJIULIIHO-9KCIIyaTa-
IIHOHHOH KOHTOPHI. PyKOBOAHTE/b NPEANPHATHS HJH KHJIHIIHO-3KCIIY-
aTaHOHHO! OpraHM3alMH Ha3HauyaeT NPHKA30M M3 YHCJA HHIKEHepHO-
TeXHHYeCKHX pabOTHHKOB OTBETCTBEHHOE JIHILO 3a KCIIyaTalHio aBTO-
MaTHYeCKHX CHCTeM IPOTHBOJABIMHOH 3amuThl. Hasanume noroBopa Ha
BBHINOJTHEHHEe paboT MO TeXHHUYECKOMY OOC/YyKHBAHHIO CHCTEM IPOTHBO-
JBIMHOM 3aLIUTHl CIEeLHaJH3UPOBAHHOH OpraHusalueil He CHHMaeT OT-
BETCTBEHHOCTH C PYKOBOJAUTESI NPEeANPHATHS 32 KCIIyaTaluIo CHCTEM
NPOTHBOABIMHON 3amuTh. [Tpubopel u 060pynoBaHHE aBTOMAaTHYECKHX
CHCTEM MPOTHBOABIMHON 3aLIUTHI JOJKHBEI OBITH MOCTOSTHHO MOJKJI0Ye-
HBl K MCTOYHHKY 3JEKTPONHUTAHHS M JOJKHBI HaXOJMTbCS BCerja B pa-
6oueM cocrosiHuH. B mepuox mpoBeieHus: paboT MO MJIAHOBO-NpeNy-
NpPeAUTEeNbHOMY H KalHTaJbHOMY PEMOHTY NPHOOPOB U 060pYHAOBAaHHUS
CHCTEM NPOTHBOABIMHOH 3aIHUTH PYKOBOJAHTENb NMPEANPHATHS 006si3aH
obecrneyuTh CBOMMH CHJIAMH TOXKAapHYyl0 6€30macHOCTb 3JaHHs, MOCTa-
BHB 06 3TOM B H3BECTHOCTb OPTaHbl MOXKAapHOTro HAA30pA.

Texnnueckoe o6CayKHBaHHE CHCTEM IPOTHBOABIMHOM 3aLIUTH CKJa-
ABIBAETCS] U3 €XKEeHeNeJbHbIX MPOBEPOK, eXeMeCSUHbIX, €XeKBapTalb-
HBIX ¥ €XEeroAHbBX NpodHIaKTHUECKHX PaboT, MPOBOAUMBIX 0OCJYKH-
Balolell opraHusanueil mo rpaduky, COINJIaCOBAHHOMY C 3aKa3YHKOM
B COOTBETCTBHH C IIepeYHeM perJaMeHTHbBIX pa6or. EixeHexenbHble
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IIPOBEPKH NIPOBOASATCA OGCle}KHBalOHJ.HM IIEPCOHAJIOM INPEeNNPHATHSA IO
PYKOBO/JACTBOM H KOHTPOJIEM JIHIla, OTBETCTBEHHOTO 3a 3SKCIJyaTalHIO
CHCTEM ﬂpOTPlBO}lHMHOﬁ 3allHUTHI.

IIpun ocmoTpax mpoBepsIOTCSH:

3aMKH H NJOMOBI HAa LIHTax 3JEKTPONUTAHHS H ABTOMATHKH B IIO-
JKApHBIX HHINAX;

3aLIUTHBIE OCTEKJEHHsI Ha PYYHBIX IMOXKAapPHBIX H3BEIATeNsX;

3aKpHITOE MOJIOXKEHHEe MO3TaXKHBIX ABIMOBHIX KJaMaHOB;

IpHEMHbIe 3aCJOHKH BEHTHJSTOPOB B 3HMHee BpeMSs;

IUIOTHOCTb 3aKpPBITHs JBepel, JH(TOBHIX XOJJIOB H JIECTHHYHBIX
KJIETOK;

COCTOSIHHE NPHOOPOB H 000PYHNOBaHHUS;

FOTOBHOCTb CHCTEMBI K paboTe myTeM KpaTKOBPEMEHHOro myckKa
(Ha 3—5 MHH) OT KHONKH Ha 3Taxe 3JaHHS.

B cayyae o6Hapy:KeHHs] HENOJaLOK NPH eXKeHeeJbHBIX NMPOBepKax
BHI3bIBAETCS PEMOHTHBIN MepCOHas [Jfi yCTPaHeHHs HEHCIPaBHOCTEH.
Bce pa6orsl, BhInOMHSIeMble IPH PEeMOHTaX, (PHKCHPYIOTCA B CIENHAJb-
foM xypHaJse. Bosee mogpoGHble CBeJeHHsI O 3KCIIyaTallH CHCTeM
NPOTHBOABIMHON 3aIHTHl COAEPIKATCS B HHCTPYKLHH NO HaJajKe, pe-
MOHTY W 3KCIJIyaTalHH aBTOMATHYECKHX CHCTEM IIPOTHBOJABIMHOK 3a-
IIHTBl B XKHJIbIX 3aHHSX MOBBIIIEHHON 3TaXKHOCTH.



Paspean V

OCOBEHHOCTH NPOTHUBOMNMOXXAPHOW 3ALIUTHI
XHUBOTHOBOJAYECKHX KOMIIJIEKCOB

B Hacrosiee BpeMsi pasBUTHIO CeJbCKOrO XO3SHCTBA CTPaHBI yje-
Jsercs cepbe3Hoe BHUMaHHe. KauecTBeHHO OOHOBJIEHa MaTepHAJBHO-
TexHHYeckass 6a3a ceJbCKOro xo3siicTBa. Pa3BuBaloTCsi BHICOKO3((deK-
THBHHE MEXXO3SHCTBEHHBIE H AarpoNpOMBIILJIEHHble MNPeANPHSTHS
H oObenHHeHHs1. BBO#SITCS B JefiCTBHE ClENHATH3HPOBAHHBIE KHBOTHO-
BOJlYECKHE KOMIJIEKCHI W KPyIHble NTHIE(haOpHKH C NPOMBILLIEHHOM
TeXHOJIOTHeH MpOou3BOoACTBAa. Bce 3T0 mo3Bosuao 3a nociaenuue 20 Jer
TOYTH B JIBa pasa yBeJHUYHUTh IPOH3BOJHUTENBHOCTb TPYAa B KOJX03aX
H COBXO03aXx.

OnHako cesnbCKOe XO3SICTBO ellle OTCTaeT OT OOUHX TEMIIOB pas-
BUTHSI HapOJHOTO X03sHCTBa CTpaHH. B yacTHOCTH, B HELOCTATOYHOM
KOJIHYeCTBe NPOU3BOJSATCS MPOAYKTHl KHBOTHOBOJCTBA: MSCO, MOJIOKO,
aina 1 ap. [Tosromy maiickum (1982 roma) Ilnenymom IIK KIICC
npunsra IlponoBosbcTBeHHass nporpamma CCCP Ha mepuon no
1990 ropa, HanpaB/ieHHAs HA MO bEeM MHUIIEBOH H MSCO-MOJIOYHOH MpO-
MbilJIeHHOCTH. Cpeu TeX 0OBeKTOB arpONpOMBILIIEHHOTO KOMILIEKCa,
KOTOpBI€ MO3BOJISIIOT B KOPOTKHH CPOK JaTh HAaHOGOJBLIMA NMPHPOCT IPO-
NyKToB nutanus, [IponoBosbCTBEHHAs NMPOrpaMMa BBIIE/IsSET KHBOTHO-
BOJYeCKHe KOMIIJIEKCHI, NpeJCTaB/souiHe co060# NPOHU3BOJCTBO C 3a-
KOHYEHHBIM LHKJOM (BbIpallHBaHHE JKUBOTHHIX 10 yOo#HOro Beca, mo-
JydeHHe MOJIOKa H T. IL ).

JKHBOTHOBO/IUECKHI KOMIIJIEKC — 3TO psAA OOJbIIOH JJHUHBI H IUHPH-
HBI 3[1aHHH, B KOTOPHIX HAXOJAATCS NOMEILIEeHHs C XKUBOTHBIMH, a TaKXKe
TEeXHOJIOTHUECKHe, CKJIaJICKHe, BCIOMOraTe/bHble H aJIMHHHCTPATHBHBIE
noMenieHusi. DTH 3[aHUs, KaK NPABHJIO, COETHHSIOTCS TajiepessMH HJIH
pasMelanTcsl oA oaHoH Kphiulefi. [TmaHupoBKa COBpeMeHHOTr0 XKHBOT-
HOBOJYECKOro KoMIlJIeKca MokadaHa Ha puc. 20.1.

JKHBOTHOBOIUECKHE KOMIIJIEKCH XapaKTepH3yIOTCS] 3HAUHTEJbHBIMH
MJIOMAASIMH, O6OJBIIOH BMECTHMOCTbIO (HECATKH THICAY KHBOTHBIX),
HEOOJBIIUM YHCJIOM O0OCJIYyKHMBAIOUIEro nepcoHana (OAMH omepaTop
KOMILJIEKCa, NJIaHHPOBKA KOTOPOro npuBejaeHa Ha puc. 20.1, o6cayxusa-
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et 800 :KMBOTHBIX, T. €. IIOTOJIOBbE ABYX CEKIIHil), BHEIPEHHEM KOMILIe-
KCHOH MeXaHH3alWM M aBTOMATH3aLMH MPOM3BOJACTBEHHBLIX MPOLECCOB
(kopMJyIeHHsI, TOEHHS, OUHCTKH MOMEIEeHHH, JOeHUs] KOPOB H 06paboTKu
MOJIOKa), MPHMEHEHHEM CTPOHTE/IbHBIX KOHCTPYKIHI 3aBOACKOTO H3rO-
TOBJIEHHS H AD.
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Puc. 20.1. ITnanupoBKa KOMIIEKca IO BhlpaliuBaHHIO M oTKopMy 10 000 roJIoB
KPYIIHOrO poratoro ckora (TumoBoii mpoekT Ne 801—376):

A — TtensaTHHK Ha 4000 rosoB; B — 3manue aas cojep:xkanusg 4000 roJoB MOJOAHSKA;
1 — cekuusi Ha 400 JKHBOTHBIX; 2 — TeXHHYECKHH KOPHAOP; 3 — COEJHHHTEJIbHas raJjepes;
4 — aJAMHHHCTPATHBHO-BCIIOMOTaTeJbHbIH GJIOK

KpynHble XKHBOHOBOAUECKHE KOMIJIEKCHl — 3TO HACTOSIIIHE 3aBOJbI
MOJIOKA M Msica, KOTOpBIE [I0 MHOTHM NapaMeTpaM He YCTyHaloT Impej-
NPUATHAM [POMBIIIJIEHHOCTH. Tak, komiiekc mo orkopmy 108 Thic.
CBHHE# B roj morpebsasier 18 MJIH. KBT. 4 3J1eKTposHepruy, 16 maH. m?
IpHPOJAHOTO rasa, 1,5 MaH. M® BOABI, 45 THIC. T KOMOHHHPOBAHHBIX KOP-
moB. Ha Hem ycraHoBseHo GoJiee 2,5 ThIC. aseKTpoaBuratenei, 315 au-
CTAHIIMOHHBIX IyJbTOB YIPABJEHHS H IIHTOB aBTOMATHKH.

F'nmaBa 20

OBBEMHO-ITIJIAHUPOBOYHBIE U KOHCTPYKTUBHDBIE
PEIIEHUSA )XUBOTHOBOJYECKHUX KOMIIJIEKCOB

20.1. INoxapHasi onacHOCTb

Hoxapuaﬂ OINIaCHOCTb 2KHBOTHOBOIOYECKHX SllaHHI‘;I, B TOM 4YHCJIE
U KHBOTHOBOJYECKHX KOMIIJIEKCOB, 06YCJIOBJIHBaeTCﬂ HaJ/JIU4ueM Tropio-
YUX MaTepHaJ/ioB, HCTOYHHKOB 3aKHTaHHUS H YCJIOBPH';I, CHOC06CTBYIOI.IIPIX
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pacnpocTpaHeHHIO NPOJAYKTOB IOPEHHsI M OTHSI 10 BepTHKAJH H TOpPHU-
30HTaJH 3[aHH.

B XHMBOTHOBOJUYECKHX 3/{aHHSIX M3 CTOPAEMBIX MaTepPHAJIOB BHINOJI-
HSIIOTCS1 IepeBSHHBIE, B COBPEMEHHBIX 3/laHHAX — KJ/IEEeHbIe JepeBsSHHbIE
KOCTPYKIHH, 3-CJOfiHble OOJIeryeHHble IaHeJaH CTeH H MOKPHITHH
CO CTaJbHOH OOIIMBKOH H nosuMepHbM yremnutenem tuna IICB-C;
CropaeMbIMH SBJISIIOTCS MOACTHJKA (cosoMa, TOP(, ApeBecHbe OMHJKH,
pe3sHHOBble KOBPHKH), KOpMa (CeHO, BUTAMHHH3HPOBAaHHAA MYKa, KOM-
6uKOpMa), a TaKXKe P MaTePHaJOB B TEXHOJOTHIECKOM, 3JE€KTPOTEX-
HHYEeCKOM O06OpYMOBaHHH U BEHTHJISIHOHHBIX yCTaHOBKax. IloxkapHas
Harpyska >XMBOTHOBOJYECKHX 3[JaHH# MOXKeT OBITb Pa3JHYHOH U KoJeb-
nercs oT 3 kr/M? B 3nanusx I—II creneneit ormecrofikoctn npu Gec-
IIOICTHJIOUHOM COJlepXKaHHK KHUBOTHHIX 10 60 kr/M2 B 3maHuAX ¢ Aepe-
BSIHHBIMH KOHCTPYKLHSIMH.

HcroyHnKaMu 3a3KMraHHs B 3JaHHSX JKHBOTHOBOIYECKHX KOMILJIEK-
COB MOTYT CJYXKHTb 3JIeKTPOOOOpyLOBaHKE H 3JIEKTPOOBITOBEIE NMPUHGO-
pHl, TeNnJOoreHepHPYIOIIUe yYCTAHOBKH, HCKPHl KOTEJbHBIX H TPaKTOPOB,
OTKDHITHIH OTOHb IPU NPOBEJIEHHH PEMOHTHBIX paboT, TPO30BbLIe pa3psi-
JBl ¥ Ap. AHa/NU3 MPHYHH TOXKAPOB B JKUBOTHOBOJAYECKHX MOMELIEHHSX
NOKa3BIBAeT, YTO C KaXKAbIM FOJOM YBEJHYHBAETCS KOJHYECTBO MOXKa-
POB OT 3JIEKTPOTEXHHUECKHX NMPHUYHH H HEUCIPABHOCTEH TEeXHOJOruye-
CKOTO 06OpY/MOBaHHSI M YMEHbIIAETCsT YUCJIO MOXKAapoB OT HEHUCNPaBHO-
CTH TeyeH, IBIMOXONOB, HEeCOONIONeHHsT NpaBUJ 0e30MacHOCTH IpH
NOJIb30BAHHH KEPOCHHOBBIMH NMpHOOPaMHU. YKa3aHHYIO TEH/EHIHIO Heob-
XOJMMO YYHTHIBAThb IPH pa3paboTKe MOXKAaPHO-NMPO(HIAKTHUECKHX Me-
PONpPUATHH B 3aHUAX }KUBOTHOBOUECKHX KOMIIJIEKCOB.

BricTpoMy pacnpocTpaHeHHIO NMPOJIYKTOB TOPEHHSI M OTHS B COBpe-
MEHHBIX KHBOTHOBOJUECKHX 3/laHHSAX CIOCOOCTBYIOT 3HAUUTE/bHbIE pa3-
MepHl 3[laHHH, HaJHyue NPOEMOB B CTeHaX, NMEPEeKPBITHAX, CYIeCTBEH-
Hasi IPOTSXKEHHOCTh HHKeHEepHBIX KOMMyHHKauu#. [Tostomy emte gacro
CJy4aloTCs MOXKaphl, NPUBOASIIHE K Pas3pyLIEHHIO CTPOEHHi, YHHYTO-
JKEHHIO TEeXHOJIOTHYECKOro O6OpYMOBAHHSI U THOENH MKHBOTHBIX.

CorylacHO CTaTHCTHYECKHM MaHHBIM, 3a mocjaenHue 10 Jjer Kosanue-
CTBO NOXapoB B JXHBOTHOBOJUYECKHX 3[aHHUSX HECKOJBKO COKPATHJIOCH,
YMEHBIIHJIOCh IIPH 3TOM YHCJIO MOBPEKIEHHBIX OTHEM CTpoeHH#. B To xe
BpeMsl BO3DOC/JH YOHITKH OT IMOXKAapOB, YTO OOBSICHSETCS YBeJIHUEHHEM
KoJnyecTBa THOHYLIMX IIPH MOXKapaxX JKHBOTHHIX. Kaxpablii wrectoi
KpyNnHBIH noxkap ¢ youTkoMm 30 Thic. py6. u 60Jiee — 3TO MOXKAp B KH-
BOTHOBOJUecKOM 31aHuu. CiefoBaTesbHO, IPOTHBONOXKAPHOH 3alluTe
JKHBOTHOBO/IYECKHX KOMIIIEKCOB CJELyeT YeasTh 0co60e BHUMAaHHE.

CyuiecTByer TOYKa 3peHHsI, UTO AJsi o6ecmeyeHHs: MoxkapHO# Ges- .

ONACHOCTH 3JaHHH JKHBOTHOBOAUYECKHX KOMIIJIEKCOB JOCTATOUHO BHEJ-
PHTb OTHECTOMIKOe CTPOHTENHCTBO M YMEHBIUHTh IO MHHHMyMa MOKap-
HYI0O Harpysky >XHBOTHOBOIYECKHX MoMenleHHH. OJIHAKO yKa3aHHBIE
MepONPHSITHSI He MOTYT PeUIuTh NpobJseMy, TaK KaK ONACHOCTh MOXKapa
AJIS JKU3HH JKHBOTHBIX H JUISE pa3pyLIeHHS] CTPOUTEJIbHBIX KOHCTPYKIHI
H HHXKEeHepHOro 06OpYIOBAaHHS XapaKTepPU3YeTCs pPa3JIHUHBIMH MOKa3a-
TeNsIMH. B 4aCTHOCTH, JJIs1 JKMBOTHBIX CMEPTEJIbHON SABJISIETCS TeMIepa-
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Typa okoso 70°C, a JepeBsiHHbIE, CTa/lbHble H »KeJ1e306eTOHHBIE KOHCT-
PYKLHH H 000pY/A0BaHHE BOCIJIAMEHSIOTCS HJIM TEPSAIOT CBOIO NPOYHOCTh
npu temneparype 300—600°C. IloHukeHHe B MOMELIEHHH KOHIEHTpa-
LHH KHCJOPO/a, MOSIBJIeHHe TOKCHYHBIX NPOAYKTOB FOPEHHSsI, 3abIMJe-
HHE NyTell 3BaKyalny NpecTaBsior CMepTeIbHYI0 ONacHOCTb AJIf HKH-
BOTHBIX, HO He BJIMSIIOT Ha NPOYHOCTb H, yCTOHYMBOCTb CTPOHMTENbHBIX
KOHCTPYKIHIi ¥ TeXHOJOrHYeckoro oGopyaoBaHusi npu noxape. IToaro-
My B KHBOTHOBoAYecKuX 3aaHusx I—II creneneii ornecrofixocTH, rae
NPHMEHSIOTCS KOHCTPYKIHH U 000pYy/0BaHHe U3 HECropaeMbiX MaTepua-
JIOB M TJe 3arpy3ka roplouyuMH KOpMamH cocraBisier 3—4 Kr/m? mio-
maau KOpPMYIUEK, BO3HHKWIMA noxap OyAeT KpaTKOBpPeMeHHBIM
(3—5 MHH) U OHmaCHBIM TOJBKO JJIsi *KU3HH JKHBOTHBIX.

Takum o6pasoM, HyKHO JH(pGepeHIIHPOBAHHO MOAXOAHTb K OlleHKe
ONACHOCTH MOXKapa /s KU3HH KHUBOTHHIX M JJIsi PaspylLIeHHs] CTPOH-
TeJNbHBIX KOHCTPYKLUHMI U TEXHOJOTHYeCKOro 000pyJOBaHHS KHBOTHO-
BOJUeCKHX KoMIuieKcoB. [loxap B COBpeMEHHOM KHBOTHOBOIUECKOM
3JaHHH MOKET NPHBECTH K THOe/H ThICAY W Ja¥Ke AeCATKOB THICAY XKH-
BOTHBIX, @ JKUBOTHBIE B 3/laHUAX JKHBOTHOBOJUECKHX KOMILJIEKCOB IpeJ-
CTaBJISIIOT OCHOBHYIO MaTepHaJIbHYIO LIEHHOCTh (TaK, OZHO BBICOKOIPO-
NYKTHBHOE KHBOTHOe — KOpPOBa KJacca <«3JIHTa» — CTOHT CBHIlIe
1000 py6.). IToaTomy ocHOBHOe BHHMaHHe NpH pa3paboTKe MOKapHO-
NpodHIaKTHUECKHX MEpONPHATHH B KHBOTHOBOMUECKHX 3IaHHAX
JIOJIXKHO OBITh y/eJNeHO 3alldTe JKHUBOTHBIX B Clyuae BO3HHKHOBEHHS
noxapa.

20.2. KoHCTPYKTHBHO-NJIAHUPOBOYHbLIE PelIeHUs!
KHBOTHOBOJAYECKHX KOMILJIEKCORB

JKHMBOTHOBOIYECKHE KOMIIJIEKCH KJIaCCH(PHUIUPYIOTCS MO pas3JHYHBIM
npusHakaM. [To BHAY cojepiKaIIUXCs KUBOTHBIX OBIBAIOT KOMIJIEKCHI
KPYIIHOrO poraToro CKora, CBHHOBOJUYECKHe M oBUeBoaueckue. [To Ha-
3HAUYEHHIO KOMIIJIEKCHI MIOIpa3AessioTCs Ha MJIeMeHHble (/I COBeplIeH-
CTBOBAHHS NOPOJ H BBIPALIHBAHUA BHICOKOLIEHHOTO MOJIOZHSIKA) H TO-
BapHBe (JJs NMPOU3BOJACTBA MOJIOKa, Msca, mepctu). [lo 3acrpoiike
pPasyuyaloT KOMIIEKCHl MaBHJIbOHHO!N 3aCTPOMKH (pSJ OTAENbHO CTOS-
IMUX 37aHUH) B MOHOGJIOUHBIEe (BCe XO3SHCTBO pas3MellaeTcsl MOJ OJ-
Ho#i Kphiuteir). ITo 3Ta)KHOCTH KOMIIEKCHl OBIBAIOT OJHO3TAXKHBIMH
H MHOrosTaxHeIMH. Ha KoMmJeKcax MOXKeT NPUMEHSTbCS BHITyJbHAs
1 Ge3BHITYJIbHASI CHCTEMa cojepiKaHus KUBOTHEIX. Kopma moryt mona-
BaTbCsl MOOHJIbHBIM TPaHCHOPTOM (HampuUMep, TPAKTOPHBIMH TeseKKa-
MH) M CTAalHOHADHBIMH CPeACTBAMH (JIEHTOUHBIMH TpaHCIOPTEepaMH,
IMHEeBMOTPAHCIOPTOM, TPOCOIIAa#i6OBEIMH MEeXaHH3MaMH).

Bua koMmiiekca B COOTBETCTBHH C NPHUBENEHHOH KJacCHpHKAIHeH
OKa3bIBaeT BJIHSIHHE HA €ro reHepasibHBIA IJIaH U BHYTPEHHIOIO MJIAHH-
POBKY. B wacTHOCTH, NIpH BHI'YJIBHOH CHCTEME COJIePXKAHHS JKHBOTHBIX
npeaycMaTpHBAIOTCS BHIIYJIbHBlEe Muomanky. IIpu conep:kaHuu KHBOT-
HBIX Ha rJTyOOKOH MOACTHJKE M KOPMJIEHHH IpyOBIMH KOpMaMH Ha Tep-
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PHTOPHH KOMILIEKCA NMPOEKTHPYIOT CKJaJ TPyOBIX KOPMOB H COJIOMBL.
B 3naHusx-MOHOO/J0KaX MNPOAYMBIBAIOT BONPOCH H3OJSIHH H COELH-
HEHHs pa3JHYHBIX IO beHKlLHOHaJIbHOMy Ha3Ha4YeHHIo l'IOMeILleHI/Iﬁ.
B MHOrosTaxKHbIX 3[aHHAX [JId NepeIBHKEHHUs (TIepeMelleHHsI) XKUBOT-
HBIX YCTPAHBAIOT MAHAYCHl HJH JHQTHL

B cenbckoil MECTHOCTH Telepb TOJbKO HeGOoJblLINe 3[aHHsS BO3BO-
JIATCSl XO35IUCTBEHHBIM CIIOCOOOM M3 MECTHBIX CTPOMUTEJIbHBIX MaTepHua-
JIOB. B coBpeMeHHBIX JKHBOTHOBOAYECKHX 3[aHHMAX BCe IIHpe NMPHMEHS-
J0TCSI MHAYCTPHAJbHBIE CTPOUTEbHble KOHCTPYKIHH H3 KeJe300eToHa,
ac6oueMeHTa, pexe Mera/ia. [lepeBsiHHBIE }KHBOTHOBOAUECKHE 3[aHHUS
MOTYT BO3BOJIHUTHCS JIUIIb OJHOITAXKHBIMH. B 3JaHUSX BBICOTOH IO Tpex
JTaxell BKIIOYHTENbHO AOIYCKAETCs BHINOJHSTH W3 CrOPAaEeMBIX MaTe-
pHaJIOB HecylHe KOHCTPYKIHU NMOKPBHITHH. )KHBOTHOBOMUECKHE 3 aHHsI
BHICOTOHl 6osiee Tpex 3Taxkell NOJKHBI ObITh I—II cremenelt oruecroii-
KOCTH.

B OCHOBY KOMNIOHOBOUHBIX peIlIeHHH 3JaHHH KUBOTHOBOAYECKHX
KOMIIJIEKCOB I0JIOKEeH NMPHHIUI YIeHEHHS JKUBOTHBIX Ha rpynnel. Kax-
Jasi Tpynna KHBOTHHIX pa3Mellaercss B CAMOCTOSTENbHOH CEKIIHH.
BmectumocTth Ka}KILOﬁ CEeKIIHH OTrpaHHYHBAETCsdA: KaK MpaBHJO, B OJHOH
CeKIIHH He JOJXKHO HaxonuTbcsi 6osee 600 ronoB. CeKIHH H30JUPYIOT-
Cs IPYT OT ApPYyra AbLIMOHENpPOHHIAeMBIMH CTeHaMHu (IeperopojkaMu)
U3 HeCropaeMblX WJIH TPYAHOCTOpaeMbIX MaTepPHAaJIOB.

B ceKnusix HCHOJb3YIOTCS pPa3jHYHBIE CIOCOOH CO/ePIKAHUS KHBOT-
HBeiX. Pasnnualor geTeipe OCHOBHHIX crocofa ColepiKaHHsI: CTOHJIOBOE,
60KcOBOe, KieTouyHoe (cTaHkoBoe) rpymmoBoe (puc. 20.2), KiIeTouHoe
(crankoBoe) mHAMBHAyaJdbHOe. [IpH CTOHIOBOM COLEpIKAHUH KPYIHOTO
poraToro CKoTa HNPHMEHSIIOT HHIMBHAYAJbHYIO H TPYIIIOBYIO NPHBS3b
JKUBOTHBIX. Pa3HOBHIHOCTBIO KJIETOYHOrO (CTAHKOBOTO) COAEpPIKaHHUS
JKHUBOTHBIX SIBJISIETCSI MHOTOSIDYCHOE COJiepIKaHHe.

ITomenieHnust ¢ JKUBOTHBIMH JIOJIZKHBI OBITH OT/I€JIEHBl OT BCEX APYTHX,
MOKaPOONACHBIX H HEINOXKapOONaCHBIX, IOMELIeHHH CTeHaMH, Iepero-
pPOJAKaMH U NMepeKPBITHSIMH U3 HEeCropaeMbIX WJIH TPYAHOCTOpaeMbIX Ma-
TepHaJoB C TpejiesioM orHecToikocTH He MeHee 1 u (puc. 20.3). JIBepu
B 9THX CTEHaX M MeperopoJKax BBIIOJHSIOT MPOTHBOMOXKAPHBIMHU C IIpe-
nenoM orHecroiikocta He MeHee 0,6 4 # 060PYAYIOT MeXaHH3MaMH JJis
caMO3aKphiBaHHUsA. BCTpoeHHBlE CKJIaJCKHE TIOMEIleHUs AJisi TPyOBIX
KODMOB H30JIUPYIOT TIJIYXHMH CTEHaMH C IpPEIeNOM OTHEeCTOHKOCTH
He MeHee | u ¢ ycTpoficTBoM 060c06/1eHHOTO BHIXOAa HapyKy. Bo BHYyT-
PEHHHX CTeHaX B3PBIBOONACHBIX IIOMELIEeHHH NpefyCcMaTPHUBAIOT TaM-
Oyp-lULTI03Bl ¢ MOCTOSTHHBIM MoAnopoM Bosayxa 20 Ila,

BaKHBIM NPOTHBOIOKAPHBIM MEPONPHSATHEM SIBJISIETCS TNPOTHBO-
JIBIMHAsi 3allUTa JKHBOTHOBOAYECKHX KoMIJIeKcoB. I[IpoTHBOABIMHAS
3aluTa, KpOMe UJeHeHHs 3IaHHi Ha CeKIHH H H30JSAIHH Haubosee
MOXKapo- ¥ B3PHIBOOMACHBIX MOMEIeHHH, OCYLIEeCTBSETCS TaKKe JbIMO-
yAAJSIOIMHME cHCcTeMaMHi. B KauecTBe JBIMOYIAJSIONIHX YCTPOMCTB
HCTIOJIb3YIOT OTKPBIBAIONIHECS OKOHHBIE IepenJieThl, BeHTHJSIIMOHHbIE
IIAXTH, 4 [IPH LIHPHHE XKUBOTHOBOAUECKOTO 3AaHHMs 6Gojee 30 M —
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Puc. 20.2. TlnaHHpOBOYHBIE CXeMbl COBPEMEHHBIX YKHBOTHOBOJAYECKHX 3JaHHIii:

a — cToiyoBoe cojepxaHue; 6 — OOKCOBOe COJepiKaHHEe; B — KJETOUHOe CcOJAepikKaHue
C MOCJe/0BaTeJbHbIM BBLIXOJOM Yepe3 KJETKH; I' — KJeTOYHOe COoJep)KaHue C BHIXOAOM
Ha obmuit nmpoxoxa; 1 — psig cToilyi; 2 — HaABO3HBIA NMPOXOA; 3 — KOPMYIUKH; 4 — KOp-
MOBOH npoxoj; 5 — GOKChbl st OTAbIXa; 6 BBITYJbHO-KOPMOBOH ABOpP; 7 — KJETKH HJs
JKHBOTHBIX
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Puc. 20.3. [TnanupOBOYHEIE pelleHHs JKHBOTHOBOAYECKOrO KOMILJIEKCA:

1 — creHbl (meperopojfiku) C IpeiesoM OTHeCTONKOCTH 1 4; 2 — NpOTHBOMOXKapHbie ABEpPH
¢ npexenom orsecroiikoctu 0,6 u; 3 — TamMOyp-uII03 ¢ NOANOPOM BO3JAyXa; 4 — peler-
yaroe orpaxjeHue rajepeH (npoektHoe pemenue «YKkpHHUHUrunpoceabxosas)
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JIILIMOBBIE BBITSIZKHBbIE IIaXThl H3 HECropaeMblX MaTepHaJoB C KJalaHa-
MH, OTKPHIBAIOLIHMHUCS NPH MOXKape aBTOMaTHYecKH M BpyuHylwo. Ilio-
ajfib MONEePeYHOro CeueHHsi AbIMOBBIX IIAXT OOBIYHO OINpejesieTcs
pacuetoM H cocraBisieT He MeHee 0,2% muomaau COOTBETCTBYIHOMIEH
CEeKIIHH.

KOHCTPYKTHBHO-IIJITAHUPOBOUHBIE pellleHHs] KUBOTHOBOAUYECKHX 3/a-
HUH JOJKHBI 06ecreyuBaTh MJIaHOMEPHOE H OPraHHU30BaHHOE JBHIKEHHE
(3BaKyauuio) »KUBOTHBIX M3 TOPSLIHX MOMelleHuH. B 3To# cBs3n Bax-
HOe 3HaueHHe UMeIOT HOPMHPOBAHHE MOHSITHS 3BAKYallHOHHOTO BBIXO/a
JUISl JKUBOTHBIX, KOJIHUECTBO 3BAKyaIHOHHBIX BBIXOJOB, MHHHMAJbHbIE
H MakKCHMaJbHble pa3Mepbl 3BaAKyallHOHHBIX BOPOT H ABepeH, HCKJUe-
HHe BCTPEUHBIX H MepeceKaloLUXCs MOTOKOB JKHBOTHBIX, KPYThIX MOBO-
pPOTOB 3BaKyallHOHHBIX TyTeH H APYyrux OOCTOSITENbCTB, MOTYIIHX
3aMe/IJIUTh JIBHXKEHHE KHMBOTHBIX HJIM IOJHOCTBIO €ro IPHOCTAHOBHTB.
Bompocel 3Bakyauuu KHBOTHBIX pacCMaTpHBAIOTCS B cJjenyloliei
rJjaase.

Fnasa 21

9BAKYALUS )XUBOTHDBIX

\

21.1. Oco0eHHOCTH 3BaKyalUH XKHUBOTHBIX

OCHOBHBIM ~ KPDHTEPHEM OLEHKH KOHCTPYKTHBHO-IIaHHPOBOUYHBIX
pelleHHH KHBOTHOBOAYECKOIO KOMILIEKCA MO OOecHeueHHio MOoxKapHOM
6e30MacHOCTH KHBOTHBIX SIBJISIETCSI KPAaTKOBPEMEHHOCTDb IIpoliecca 3Ba-
Kyauuu. Hem ObicTpee Oyjer 3aBepliieHa 3BaKyallsi, TEM BHIIE BepO-
SITHOCTb COXPaHHUTb NOTOJIOBbe B CAyyae BO3HMKHOBEHHS MOKapa.

Pemiaomyio posb npu 3BaKyallHd Hrpaer INOBeJeHHE KHBOTHBIX
B YCJIOBHAIX HayaJbHOH CTaJUH pa3BUTHA [OXKapa, HX peakUHs Ha
HCTOYHHK ONACHOCTH. DTOJIOTHYECKUMH HCCJIEJ0BAHHSIMH YCTaHOBJIEHO,
uTO TOBEJleHHEe JXKHBOTHBIX NMPH MOXKape 3aBHCHT OT CHCTEMBbI COfepiKa-
HUS (BBITYyJbHAst WK Ge3BBIryJbHAs) M BH/JA IOTOJIOBbSI.

[Tpu BEITY/IBHO# cHCTeMe COJep:KaHHs y JKHBOTHBIX BBIpaGaThiBa-
eTCsl YCJIOBHBIH pedJiekCc MO ONpeJeseHHbIM CHrHajaM (3BYKH Majaro-
UIKX LelNed HIH OTKPHIBAIOIIMXCS KAJHUTOK) IMOKHIATh IOMeIleHHue,
Y IOMalIHHX JKHBOTHBIX 4YeTKO IIPOSIBJSIETCSI UYYBCTBO CTaJHOCTH,
H JIOCTATOYHO OJHOMY KHBOTHOMY NOKHHYTb ropsiiee NoMelnleHne, Kak
OCTaJjIbHble JXKMBOTHBIE OTIPABJSIOTCS BCJeld. ¥ OBell, B OTJIHUHE OT
KPYIIHOTO POraToro CKOoTa W CBHHeH, yKasaHHasl pOJb INPHHA[JIEKHT,
KaK IpaBujo, Boxaky craaa. CienoBarenbHO, KpaTKOBPEMEHHBIH TPO-
IecC 3BAKyallMd IIOrOJIOBbSI. IPU BHITYJBHOW CHCTEME COJEep:KaHHUs
MOXKeT OBITb OCYIIECTBJIEH HEe3HAUHTEJNbHBIM KOJHUECTBOM OOC/YIKH-
BAKOLIEro (Ie:KypHOro) mepcoHasa, poJjib KOTOPOTO CBOJHTCS K CBOEBpe-
MEHHOMY OCBOOOK/EHHIO XKMBOTHBIX OT NPHBSI3H H OTKPBLIBAHHUIO KaJH-
TOK, BOPDOT HJIH JABepex.
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[Ipu 6e3BHIry/IBHON CHCTEME COJAEpPIKaHHS HHCTHHKT CaMOCOXpaHe-
HUS 3aCTaBjsieT KPYIHBIH pOraThli CKOT H OBel CrpynmHupoBaThCs
B CTa/l0, OHH OTXOJAT OT HCTOYHHKA OMACHOCTH, NMPOSBJSIOT OeCHOKOMH-
ctBo. CBHHBH, cojepzKallHecs O€3BBHII'YJIbHO, B HauaJbHOH CTaJHH
pasBUTHA MOXKapa NMPAaKTHUECKH He pearupyloT Ha HCTOUHHK ONAaCHOCTH.
[ans 3BaKyauuu KUBOTHBIX, COJepKauuxcs O6e3BbIrysibHO, Tpebyercs
3HAUUTEJNbHOE KOJHYECTBO JIOIEH.

JKuBoTHBIE mOC/JEe 3BaKyalWH, KakK IpaBHJO, He BO3BpallalOTCs
B ropsuiue nomenienus. Vickaouenne cocTaBisiloT KOPOBbl H CBHHOMAT-
KH, Yy KOTOPBIX OCTaJIUCh B ONACHOCTH TeJsiTa ¥ NOPOCSTA.

B HOpMaJ/IbHBIX YC/IOBHSIX 3KCIJyaTallHH JXHBOTHOBOAYECKUX 3/[aHHI
JIBUJKEHHe JKHBOTHBIX K BBIXOJy NpOTeKaeT paBHOMepHO, 6e3 cepbe3HbIX
OCJIOJKHEHHH [axKe B Tex Cjaydyasix, KOrja IJIOTHOCTb IIOTOKAa 3HAuYH-
TeJbHA M Ha NyTAX 3BAKyalHH MMeloTcs cyxeHuda. )KuBoTHble mpomy-
CKaloT BIepeJ BOXKAKOB CTaja U BHICOKOPAHTOBLIX JKHBOTHBIX, [IO3TOMY
IJIOTHOCTb JABUIKYILLErocs MOTOKA 0OBIYHO HebOoJIblas,

[Ipu moxkape KHUBOTHBIE CTPEMSATCS KaK MOXKHO CKOpee NOKHHYTb
ONACHYIO 30HY, paHKHpPOBKa cTaja He c00J10[aeTcs, BOZHUKAIOT CHJIb-
HO YIJIOTHEHHBIE YYAaCTKH NYyTH, 0cOOEHHO B MecTax cyxkeHui. [lmor-
HOCTb NOTOKA MPUOJHIKAETCS K CBOMM INpeLebHbIM BeJHUHHAM.

Oco6eHHOCTbIO 3BaKyallUH KHBOTHBIX SIBJISIETCSI TAKXKE H TO, UTO
9BAKyHPYIOT JKHBOTHBIX JI0AU. [ToaToMy ycioBHe 6€30MacHOCTH B 3TOM
cjayyae HMeeT Clle/ylollee BbipaieHHe:

Tot+Tp<Tn, (21.1)

rape T, — BpeMd OT HayaJia mnozxapa a0 HayaJsa 3BaKyallHH KHBOTHBIX.

PacueTHoe Bpemsi 3BakyalUi XKHBOTHBIX T, XapaKTepH3yeTcs KOH-
CTPYKTHBHO-NJIAHHPOBOYHBIMHU pEIIeHUsIMH NyTel 3BaKyalluH, KoJuye-
CTBOM M NlapaMeTpaMH JBHXKEHHsI KHBOTHBIX. Heob6xoxumoe BpeMms
3BaKyallHH T, OOYCJOBJIUBAETCSI BpeMeHeM TMOSIBJIEeHHs IpPU ToxKape
ONAaCHBIX JJI51 XKU3HHM JKMBOTHBIX (DAKTOPOB MoOxKapa (Temmeparypa Io-
psinka 70°C, uHTEHCHBHOCTh 06syueHHs: oKosio 5700 BT/M2, cHUKeHue
KOHIIEHTPALHH KHcJaopona a0 14Y%, yBesHueHue KOHIEHTPAIHH YrIJe-
kucsoro rasa a0 10% wam oxucu yraepoaa ao 0,59%, CHHKEHHE BHIH-
MocTH B noMeuieHud g0 10 m). Bpewmsa or Hauyasna noxapa 10 Hayaza
9BaKyalHMH KHMBOTHBIX T, 3aBHCHT OT BpeMeHH OOHapyKeHHs Moxkapa
H KoJiHyecTBa 06CJyKHBaWUEro (1eKypHOro) mepcoHaJia.

21.2. MapameTpbl ABHXKEHHsI NMPU 2BAKyaUHUH

K nmapamerpam ABHIKEHHsI JKHBOTHBIX OTHOCSATCS IJIOTHOCTbh MOTOKa
D, ckopocTh ABHKEHHSI V, NPONYCKHAsi CHOCOGHOCTL yyacTka myTH Q
U HHTEHCHBHOCTb JIBHKeHHs (. HaTypHBIMH HCC/Ie0BAaHHSMH YCTAHOB-
JIEHBl 3aKOHOMEPHOCTH MacCCOBOTO JABHIKEHHS XKHUBOTHHIX, COOTBETCTBYIO-
1iFe 3aKOHaM JIBHXKEeHHs MOTOKOB JIIOJell ¥ OTJHYalollHecs OT MOoCJes-
HUX TOJIBKO IH(POBBIMH BEeJTHYHHAMH.
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JlaHHble IIPOMEPOB 2KHBOTHLIX, a TaKKe 3KCIEepHMEHTaJibHble 3Ha-
YEeHHusI HpelIEHBHOﬁ IVIOTHOCTH TOTOKOB 2KHBOTHBIX IIDHBEIEHBI

B Taba. 21.1.
Ta6auma 21.1

[lromanb ropu- [lpenenbuas
Hauua | Hlupuna .
: “ | sonrambHON mpo- IJIOTHOCTh
Buabt KHBOTHBIX :;(0120; f{(o"r?)OTM eKIHH XKHBOTHOTO, NOTOKa,
2 : Mm? roJji/m?
Koposst 2,15 0,76 1,28 0,8
Hetenu 171 0,56 0,75 1,4
MounoHsIK KpymHOro po-

raTtoro CKorta 1,34 0,45 0,47 2.1
Tensita 1,13 0,32 0,28 3,8
CBHHOMATKH  XOJIOCTHIe

H 1epBOi NMOJOBHHB CYIO-

POCHOCTH 1,65 0,39 0,51 2,0
CBHHOMATKH BTOpPOH mO-

JIOBHHBI CYNOPOCHOCTH 1,65 0,43 0,56 1,9
PeMOHTHEI H OTKOPMOY-

HBIH MOJIOAHSIK CBHHEN 1,22 0,32 0,31 3,5
ITopocaTa-oTbeMbiiIn 0,76 0,21 0,13 8,0
ITnemennsle GapaHu 1,1 0,47 0,41 2,8
OBleMaTKH mepBoro Ime-

pHOJA CYSITHOCTH 0,9 0,35 0,25 4,0
OBLEeMaTKH BTOPOro re-

pHOAA CYSITHOCTH 1,0 0,47 0,37 2,9
MoJioiHSK OBeIlL 0,75 0,32 0,19 6,0

CKOpOCTb ¥ HHTEHCHBHOCTb JBHIKEHHSI XKHBOTHBIX 3aBHUCST OT IJIOT-
HocTH mortoka (puc. 21.1). Tlpu He3HAuHTeNBHON IJIOTHOCTH IIOTOKA
CKOPOCTb JIBHXKEHHS] JKHBOTHBIX MOXKET JOCTHraTh 3HAYHTEJbHBIX BeJIH-
9HH, 2 MHTEHCHBHOCTb ABHIKEHHS XapaKTepH3YeTcsi MHHHMaJbHbBIMH
3HaueHusiMu. [IpH yBeJHUEHHH MJIOTHOCTH TOTOKA CKOPOCTb JBHIKEHHS
JKHBOTHBIX CHHIKAETCsI, a HHTEHCHBHOCTh JBHKeHHss pacTteT. CaMbIM
HeOJIarONPHATHBIM SIBJISIETCS] JBHXKEHHE JKHBOTHHIX B MOTOKax C Ipe-
IeJbHBIMU TJIOTHOCTSIMH. B 3THX yCJIOBHSX CKOPOCTb [IBHKEHHS JKHBOT-
HBIX NIPUHUMAaeT MHHHMAaJIbHBIE 3HAUEHHs], 2 B IPOEMaX 3BaKyalHOHHBIX
BBIXOJIOB BO3MOXKHO 3aK/JIHHHBaHHE NMOTOKOB. FIMEHHO TaKoe NBHIKEHHE,
H3-332 CTPEMJIEHHS] KHBOTHBIX YHTH OT HCTOYHHKA ONACHOCTH H KeJa-
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HHUS JIOfeH ObiCTpee BBITHATb CKOT M3 3/laHHsl, HaHbOOJiee BepoOsSITHO
B YCJOBHSX NOXapa. MHTeHCHBHOCTb ABHIKEHHS He SIBJSAETCS MOCTOSH-
HOW BeJMYHMHOH M 3aBHCHT OT BHJAA W BO3pacTa KHBOTHBIX, a TaKKe
OT LIMPHHBI 3BaKyallHOHHBIX BBIXOJOB M nmpoxoaoB. Ha puc. 21.2—21.4
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Puc. 21.1. 3aBHCHMOCTb CKODOCTH W HHTEH- Puc. 21.2. 3aBHCHMOCTb HH-
CHBHOCTH JBHXKE€HHSI KHBOTHBIX OT IMJOT- TEHCHBHOCTH JABHXKEHHS Kpym-
HOCTH NOTOKa HOro poraTtoro CkKoTa OT UIH-
1 — v={(D) — merean; 2 — v={(D) — xou0- PHHBl 3BaKyallHOHHBIX BBIXO-
CThle CBHHOMAaTKH; 3 — q={(D) — Hereau; 4 — JIOB:
q=f(D) — xoJocTble CBHHOMATKH
1 — xopoBbl; 2 — Herenu; 3 —
MOJIOAHAK; 4 — TesasitTa
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Puc. 21.3. 3aBHCHMOCTb HHTEHCHBHO- Puc. 21.4. 3aBHCHMOCTb HHTEHCHBHO-
CTH JBHXXKEHHS CBHHEH OT IIHPHHBI CTH ABHXKE€HHsA OBel| OT LUHPHHBI 3Ba-
3BAKYallHOHHBIX BBIXOJOB: KYalHOHHBIX BbIXOJO0B:
1 — CBHHOMATKH BTOPOH NMOJOBHHBI CyIIO- | — naemeHHble GapaHbl; 2 — OBIEMaTKH
POCHOCTH; 2 — CBHHOMATKH XOJOCThie H NepBoro mepHoAa CYSIrHOCTH; 3 — OBILe-
nepBo# MOJOBHHBI CYNOPOCHOCTH; 3 — pe- MAaTKH BTOPOro NepHOJAa CYSATHOCTH; 4 —
MOHTHBIH M OTKOPMOYHBIH MOJOIHSAK; 4 — MOJIOJAHSAK

NOpoOCATAa-OTHEMBIIIH
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NOKa3aHa 3aBHCHMOCTb HHTEHCHBHOCTH ABHXKEHHSI KPYIHOLO pPOraTtoro
CKOTa, CBHHEH M OBel| OCHOBHBIX BO3PAaCTHHIX I'PYNI NPH INpeJeabHOH
IJIOTHOCTH NMOTOKA OT IUHPHUHBI BBIXOZOB. [IpH He3HAUHTENbHOM LIHPHHE
9BAKYaIHOHHBIX POEMOB [BHKEHHE JKHBOTHBIX IIPOHCXOIUT CO BPEMEH-
HBIMH 3a/epKKaMH, HMIYJbCHBHO. Uepe3 npoeMbl 3HAYUTENbHON LUIHPH-
HBbl JIBHKEHHE KUBOTHBIX NPOXOJUT, KaK NPABUJIO, OTHOCHTEJNbHO paB-
HOMepHO, Ge3 3a/epiKeK, MOITOMY H BeJHYHHA HHTEHCHBHOCTH JIBHIKE-
HHS XapakTepuayercs 60JbIIHMH 3HAUYECHHSIMH.

B ta6a. 21.2 B KayecTBe HOPMHUpPyeMbIX (pPacueTHBIX) MpeLIOKe-
HBI CKOPOCTb W HHTEHCHBHOCTb ABHIKEHHS JKMBOTHBIX B IOTOKax C Ipe-
JIeABHBIMH TIJIOTHOCTSIMH.

Ta6auna 21.2

Ckopocts | HHTencusHOCTb

BHJBl KHBOTHBIX JBHIKEHHS, JIBHIKEHHS,
M/MHH roJi/ (M- MuH)
Koposst 40 30
Hertenu 35 40
MosioAHAK KPYMHOro poraToro cKorta 30 . 50
Teasita 20 75
CBHHOMATKH XOJIOCThIE H MEPBOil MOJOBHHBI CYNOPO-

CHOCTH 40 75
CBHHOMATKH BTOpPOii MOJIOBHHBI CyIIOPOCHOCTH 35 60
PeMOHTHBIH H OTKOPMOYHBIH MOJIOAHSIK CBHHeil 30 100
[TopocaTa-oTbeMblLIH 25 200
[Tnemenubie 6apaHbl 40 “0'
OBLeMaTKH NMepBOro nepuoia CysArHOCTH 40 160
OBleMaTKi BTOPOrO NEPHOAA CySTHOCTH 35 100
MousoaHAK oBel 30 180

B Ta6a. 21.2 mapameTphl ABUXKEHHS! MKHBOTHBIX IIPENJIOKEHBI 1JIs
yYaCTKOB 3BaKyalHOHHBIX NMyTeiH, HA KOTOPBIX OTCYTCTBYIOT Cy KeHHS.
Hlnpuna myTeit 3BaKyalHu NPHHATA TaKOH, YTOOBI yepes MONepedyHoe
CeyeHHe yyacTKa OJHOBPEMEHHO NPOXOJHJIO He MeHee JBYX JKHBOTHBIX.
B3aumocBs3b Mexy NMapaMeTpaMH /[BHIKEeHHsI XKHBOTHBIX BbIpaxkeHa
hopmyoii:

4NSHAD. oA (21.2)
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[Ipu HAMHYHH CYXKEeHHH HA NMyTsX 3BaKyalHH CKOPOCTb JBHUMKEHHS
JKUBOTHBIX majaer. [Ipu npejesbHON MJIOTHOCTH NMOTOKA OHA PEryJupy-
eTcsl MPOMYCKHOH CIOCOGHOCTBIO 3BAKYalMOHHOTO BBIXOJA M 3aBHUCHT
OT OTHOLIEHHS] UTMPHHBI TOTO BBIXOJA § K IIHPHHE MMOTOKA 3KUBOTHHIX b:

. 21.3
dothers (21.3)

21.3. MnaHvpoBoYHbIe, TEXHHYECKME U OPraHU3alMOHHbIE
pelueHusi, o0ecrieynBalOLIe IBAKYALUHIO JKHUBOTHBIX

OBaKyalHOHHBIE MYTH W BbIXOAbI JOJKHB 0O6ECNeuHTh 3BaKyallHio
JKHBOTHBIX M3 CEKIHH, IJleé BO3HHK IO0Kap, 3a He0OXOAHMMOEe BpeMs.
IIporsKeHHOCTb 3BAaKyalMOHHBIX NyTel l,, H cyMMapHas IIHpHHA 3Ba-
KyallHOHHBIX BBIXOJOB 2§,, ONPEAENSIOTCS pacyeToM, HCXOAS U3 CKOPO-
CTH ¥ MHTEHCHBHOCTH ABHKEHHS JKHBOTHBIX, HEOOXOJHUMOIrO BpeMeHU
9BaKyallid W BpPeMEHH OT HauaJja IoXKapa J0 Hayaja 3BaKyaluuH XKH-

BOTHBIX:
lyp=V(Ta—T.); (21.4)
2Opp= — N———-— v (21.5)
q(Ta—To)

ITocko/bKY OMACHOCTb MoOXKapa JJisl KH3HH »KHBOTHBIX XapaKTepH-
3yeTcsi TEMH JKe KOJIHYeCTBEHHBIMH II0Ka3aTessIMH, 4TO M JJIs JKHU3HH
JIIOZlell, TO HeoOX0AUMOe BpeMsl 3BaKyalluH < JKUBOTHBIX MOKeT OBITh
BBIYHMCJIEHO NPH NOMOILM (GopMyJ, NpHBedeHHBIX B pa3daene 1II. OcHoB-
Hble HCXOJHble JlaHHble 1Js1 pacyeTa T, JAaHbl B TabJ. 21.3.

Ta6muua 21.3
Jluneiinasi cko- MaccoBas
Kosthpuuuent
pocTh pacmpocTpa- CKOPOCTh
Matepnan HEHHsl TJIaMEeHH, BBICOPAHHS, ublMozg??z?fﬁ;{m'
M/MHH Kr/ (M2 MuH)
Cetio 11 A 100
Cosoma 11 1,5 100
Onuaxku 0,5 1,0 70
Pe3uHoBBIl KOBPHK 0,02 0,5 2400

B kauecTBe HCXOAHBIX JAHHBIX JJISI ONpEAEJNEeHUS T, PEKOMEHAYI0TCS
CJIeyIolHe: BpeMs OTKPBIBAHHS KaJUTOK CTAHKOB (KJ/IETOK), O/HOIOJIb-
HBIX JBepeil — 5 ¢, BpeMs OTKPBIBAHHUS JBYIOJbHBIX JIBEpPed U BOPOT —
10 ¢, BpeMsi 0CBOOOKAEHHST TPYINIbl }KUBOTHBIX IPU T'PYNIOBOH MPHBSI-
34 — b ¢, BpeMsi 0CBOOOXK/AEHHSI OJHOT'O }KHBOTHOT'O MPH HHAHBHAYaJIb-
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HOH LEeNHOH NPHUBA3H — 12 ¢, CKOPOCTh [BHKEHHsI 4yeJIOBeKa IIpU 3Ba-
KyalHH XKHBOTHBIX — 60 M/MHH.

Kacasich KomHuecTBa H pa3aMepoB 3BAKyalLlHOHHHIX yTeH U BHIXOMOB,
HeoO6X0JHMO OTMETHTb, UTO He KaK/Jbl IPOXOJ H He KaXK/JbIH BBIXOJ, H3
JKHBOTHOBOJUECKOTO 3[aHUS HJIM IIOMELIeHHs: MOXKHO paccMaTpHBaTh
KaK 3BaKyaluuoHHBle. Tak Kak y JXKHBOTHHIX B IIpoliecce 3KCIJyaTalHu
JKHBOTHOBOJYECKHX 3JaHHH BbipabaThbiBaeTcs YCJOBHBIH pedJekc ABH-
ratbCs MO COOTBETCTBYIOIEMY CHTHaJly 4Yepe3 oOIpejeJeHHble MNOyTH
U BHIXOJbl, TO HANPABUTb JBHXKEHHE KHUBOTHBHIX IO APYrHM MNYyTAM
B YCJIOBHSIX MOXKapa oueHb TpyAHO. [ToaToMy nmpoxoasl, BOPOTa H [ABEpPH,
KOTOpble B HOPMAJIbHBIX' YCJOBHSIX 3KCIJyaTAallHH He HCIOJb3YIOTCSH
JUIsT IBHIKEHHS] KMBOTHBIX, He JOJIXKHbI paccMaTpPHBaTbCA KaK 3BaKya-
LHOHHbIE. ;

B KauecTBe 3BaKyallHOHHBIX CYHTAIOTCS BBIXOAB H MPOXOABI, KOTO-
pble HCMOJb3YIOTCSA NPH IKCIJyaTallHH JKHBOTHOBOJYECKHX 3JaHHH 14
BBITYyJida »XKHBOTHBIX HJIH HMX TNepeABHKEHHs IpH Oe3BLITyJbHOM COJAep-
JKaHHH U BeIyT:

a) W3 MOMEeILEeHHH NepBOro 3TaKa HEeNOCPEeACTBEHHO HapyxKy HJIH
yepe3s TamOyp; :

6) M3 CTAHKOB HJH KJETOK B IPOXOJ, HMEIOUH# HenocpeACTBEHHbIN
BHIXOJ, HapyXy HJH uyepe3 TaMOyp;

B) H3 mOMeLIeHHH JI060ro 3Ta)ka, KpoMe IepBOro, B MaHAYCHYIO
KJeTKy ! HemocpeJaCTBEHHO HJH depe3 TaMmOyp.

IToxkap MoXKeT BO3HHKHYTb B JIOGOH YacTH JKHBOTHOBOAYECKOTO
NOMEIIeHHs], H BBIXOJ AJ1s1 9BAKyallHH XHBOTHBIX MOXKET O0Ka3aTbCH
oTpe3aHHHIM orHeM. C yyeTOM 3TOro OOGCTOSITENbCTBA KOJHYECTBO
3BaKyallHOHHBIX BBIXOJOB H3 }KHBOTHOBOJAYECKHX 3[aHHH H MOMeIIeHHH
cjeyeT NMPOEKTHPOBAThb, KaK NPAaBHJIO, He MeHee ABYX. ITH BHXOJH
pacnoJjiaraloTcsi paccpenorodesHo. OauH 3BaKyalHOHHBI BHIXOJ H3 IO-
MeIeHHH MpefyCMaTPUBAeTCs], eC/IH B MOMEIIEeHHH HAaXOJHTCs HeGoJib-
1i0e KOJIHYECTBO JKHUBOTHBIX (KPYMHOro poratoro ckora — He 06oJiee
50 roJsioB).

Bo usbexaHue 3aJepKeK HSBAKyHPYIOLIErocsd IOTOKA KHBOTHBIX
IIHPHHA IIPOXOJOB H BBIXOZOB [OJKHa OBITh TaKOH, YTOOBI MO HHM
OJHOBPEMEHHO NMPOJBHIaJIOCh He MeHee JBYX XUBOTHBHIX, H COCTaBJATh
He MeHee 1,5 M /il KPYIHBIX XKHBOTHBIX (KOpPOB, HETeJeH) U He MeHee
1 M nas MenKHX XKUBOTHBIX (CBHHEH, OBell, TesasiT). MakcHMaJsbHas
LUIMPHHA 3BaKyallHOHHBIX BOPOT H JBepei [Jisi PaBHOMEPHOTO H JOCTa-
TOYHOTO pachpeje/eHusi UX Mo MepUMeTPy 3JaHHUS He NOJKHA IpeBbl-
wartb 3 M. M3 ycnoBusa OecnpensiTCTBEHHOTO JBHXKEHHS KHBOTHBIX
NpH 3BaKyalHH BbITEKAaeT, YTO IIMPHHA BBIXOJAOB JOJKHA OBITH He Me-
Hee IIHPHHBI MPOX0JA0B. MHHHMAJIbHAS BHICOTA 3BAKYaLMOHHKIX ABepel
H BOPOT C Y4eTOM TOrO, YTO 3BAaKyalHs >KHBOTHBIX OyIeT OpraHH30OBbI-

! B MHOrosTa)XHbIX JKMBOTHOBOJYECKHX 3AaHHAX AJd 3BaKyallUH JKHBOTHBIX
npeAyCMaTpHBAKOTCA NMAHAYCHl — HAKJIOHHBIE IIJIOLIANKH, Ilo anasOruu c JIeCTHHYHBIMH
KJ€TKAMH [OMEeLIeHHsI, B KOTOPhIX 3aKJI04eHbl MaHAYCbl, MO2KHO Ha3BaTb NaHAYCHBIMH
KJeTKaMH.
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BAThCs JIIOJbMH H UTO 3BaKyal[HOHHBIE BBIXO/BI /IS JKUBOTHBIX B GOJIb-
LIHHCTBE CJaydYaeB sIBJISAIOTCA 3BAKyalHOHHBIMH M 1J1 JI0JeH, IPHHHMa-
ercss paBHOH 1,8 Mm.

Ilpu cTOiIOBOM COZepIKaHHH KPYIHOrO POraToro CKOTa MPHMEHSIOT
HHIUBHIYaJbHYIO U IPYNNOBYIO NpHBsA3b. C TOUKH 3peHHUs1 0b6ecrneyeHus
KPAaTKOBPEMEHHOCTH Ipolecca 3BaKyalldd CaMbIM HepalHOHaJbHBIM
pellieHHeM CJeAyeT IPU3HATh HHAMBHAyanbHyl0 NpHBs3b, Ee paspema-
€TCSl MPHMEHATh TOJBKO Ha IJIEMEHHBIX CTAHIUAX UCKYCCTBEHHOTO oce-
MeHEeHHS, B BeTeDHHAPHO-CAHUTAPHBIX H POJAMJIbHBIX OTIEJIeHUSIX KH-
BOTHOBOAYECKHX (hepM. B ocTanpHBEIX ciydyasix NpH NMPHBSI3HOM COJep-
JaHHH JKUBOTHBIX JOJIKHA NMPHMEHSTHCS IPYNIOBasi JerkoocBOOOK Aae-
Masi npuBsA3b. [lBa BapuaHTa TakKoH TNPHBS3H TOKas3aHbl Ha pHc, 21.5.

Puc. 21.5. I'pynnoBasi jierkoocBo6ozkjpaemasi NpUBA3b:
a — TpybHasi; 6 — TPOCOBO-IleNnHas

[Tpu TpyOHO#M npuBsizu (puc. 21.5a) MexaHu3M KpelJieHHs pHUBsi3ei
npeacransieT co60i MeTaMIHYecKylo TpyOy 3 niuamerpom 35 MM, TOpH-
30HTAJbHO 3aKpelyieHHYI0 Ha CTOHJOBOH paMe C IOMOIIbIO XOMYTOB
TakuM 06pa3oM, 4TO OHA HMeeT BO3MOIKHOCTb CBOGOIHO NOBOPaYHBATh-
csa. K tpy6e mpuBapuBaloTcss KpIOUKH 2 /51 HaJeBaHMUs KpaHHHX KO-
ger I uenu npuBssu 4. UToObl 0CBOOGOAUTH JKHBOTHBIX, Tpy6a MOBOPOT-
HBIM pbIYaroM 5 NPHUBOJAMTCS B TaKoe IOJIOKEHHE, IPH KOTOPOM Kpaii-
Hee KOJBbIO BepPTHKAJbHOH IeNH TPUBS3H COCKAaKHBaeT C KpIOYKa
H BBICKAJIb3bIBA€T M3 KOJbIA KOPOTKOH Ienu olueiiHuka. [Ipu mpuss-
3bIBAHUH JKHBOTHOTO pBlUAr 3aKpeIJisioT, L€ ?KUBOTHOTO ONOSICHIBAIOT
IIENsIMH, KOHEIl BePTHKAJbHOH IlelH MNPOJEBAalOT 4Yepe3 KOJbLIO IeNH
OlIeM{HHKA W HaJeBalOT Ha KPIOYOK.

IIpu tpocoBo-uenHoi mnpuBsidu (puc. 21.56) Ha BepxHell 0OBs3Ke
CTOMJIOBOH paMBbl, BHIIOJHEHHOH H3 TPYO HJIH JepeBIHHBIX O6pyches,
pasmeniaercsi Tpoc ToamHHONH 6 MM. OJHHM KOHIOM Tpoc 6 NpHKpeI-
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JsieTCsl K PYYHOMY phiyary 9, a Ha JApPyroM KOHIE ero yKpeIuieH mpo-
tuBoBec 9. Ilas obecneueHHs] HaNpaBJeHHS ABHXEHUS TPOCA OH IIPO-
nyckaercst yepe3 ABa 6Jioka § M psii HanpaBJsIOMUX netenb. K Tpocy
NPHKPEIVISIIOTCS OTBETBJIEHHUS, 3aKaHuuBaloluecst uenkod 7. Kosuue-
CTBO OTBETBJIEHHH pAaBHO KOJHYECTBY MpPHBSI3bIBAEMBIX IKHBOTHBIX.
K croiinoBoii paMe HaNpOTHB KaXKJ0r0 JKHUBOTHOT'O MPHUKPEMJSETCs yro-
JIOK ¢ OTBepcTHeM. B oTBepcTHe yrosika npojeBaercsi KOabio I MpUBs-
3H JKHBOTHOro 4, B KOTOpDO€ BCTaBJ/ISIETCS] 4YeKa OTBETBJEHHS Tpoca.
JJis1 OTBAI3BIBAHUS TPYNIBl KHUBOTHBIX JOCTATOYHO HPHUBECTH B [Ie€i-
CTBHE phbluar 5. Hpﬂ 3TOM BBbIA€PruBaeTCsag 4Ye€Ka H3 KoJiblla LeNnu npH-
BSI3H KaXKJIOT0 XKUBOTHOT'O H XKHBOTHBIE 0CBOOO0KJaI0TCS.

Ilennas mpuBsi3b COCTOHT M3 ABYX OTPE3KOB ILieNmH, 00pa3yloliux
omefHUK XKHBOTHOrO (pHC. 21.6). OCHOBO# NPHBSA3H CJYIKHT BEPTH-
KaJlbHasl HaTsXKHas Liellb, KOTOPAsl HUXKHHUM KOHIIOM HarJayxo Kpemurcs
K KOPMYILUKe, 2 BEDXHHM KOJIbIIOM IOJBELIHBAEeTCS] Ha KPIOYOK TPYOHOH
NPHBSA3U MU 3aKpeNJIseTcsl YeKOH TPOCOBO-LeNHOoN npuBs3u. Ha BepTH-
KaJIbHYIO llellb C MOMOIIbIO JBYX KOJell HafeBaeTcsi COOCTBEHHO OLIei-
HHK B BH/le KODOTKOH IeNH, KOTOpasi CBOOOJHO CKOJIb3UT IO BEpPTH-
KaJIbHOH IIeIH. 3

Oco6rle TPYAHOCTH BhI3biBaeT obecneueHHe KpaTKOBPEeMEHHOH 3Ba-
KyalHUH XXHBOTHBIX IIPH KJIETOYHOM (CTaHKOBOM) cojepxKaHHH. OrpaHu-

P35

020

Puc. 21.6. Cxema ycrpoii-
cTBa HHAMBHAYaJbHOM
IleNHOHl NPHBA3H
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YeHHOe KOJHYECTBO OGCJYKHBAIOLIEro IepcoHaja NpH 3HAUHTENbHOM
ypcje KJIeTOK He paspellaeT CBOEBPEeMEHHO H OPraHH30BaHHO 3BAKYH-
poBaTh KHUBOTHHIX. Tak, nsst sBakyauuu 400 KUBOTHBIX M3 KaxK/I0H
CeKIluH, nmokasaHHo#l Ha puc. 20.2B u 20.2r, onepatopy norpebyercs
He MeHee 15—20 mun. B paHHOM caydae Heo6xoauMa paspaboTka
CrelHaJbHbIX TEXHHYECKHX PelIeHHH, YCKOPSIOUHUX NIPOIecC 3BaKyalltH.

[MpuHIHNHANBbHAS CXeMa NOAbeMHO-OIyCKHOIO YCTPOHCTBa nomnepey-
HOTO OrpaKJeHus KJIeTOK npuBeseHa Ha puc. 21.7. [TonepeuHoe orpax-
JleHHe 6 ISTH KJETOK NpH MOMOILH ABYX COeAHHUTeNbHBIX TpyO 4 obpa-
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Puc. 21.7. Cucrema | AHCTaHIMOHHOIO . OTKPBIBAHHS NONEPEYHBIX OrpakAeHHH
KJIETOK

3yeT KeCTKYyI0 LeJbHyI0 cucTeMy. IIpu 3T0M B BepxHe#l yacTH momeped-
HOFO OTpaxK/[eHHs ~ KaXKHOoi KJIeTKH [00aBisieTcss IpPSIMOYroJibHast
MeTaJsiHdeckasi pama 5. Takasi cucrema ¢ JABYX CTOPOH NMpH MOMONLH
TPOCOB 2 U GJIOKOB 3 COeJMHSETCSsI ¢ IPOTHBOBecaMH I, cyMMapHBIH Bec
Kotopeix Ha 10% mnpeBHIaeTr Bec MOABEMHOH CHCTEMBI MOIEPEYHOTO
orpaxkJeHus Kjaerok. s ¢puKcauuu orpaxaeHHs B KOPMOBOM IIPOXOJe
CeKLHH YCTaHaBJHUBaeTcs jebeaKa ¢ PyYHBIM H 3JEKTPHUECKHM MYCKOM.
B cayuae Heo6x01HMOCTH onepaTop pachurcupyer aebeaky, H NoJ nek-
CTBHEM NPOTHBOBECOB IONEpeYHOe OrpazK/eHHe NATH KJIEeTOK MOJHHMAa-
€TCs BBeDX Ha ONpeJeseHHYI0 BLICOTY, 0CcBOGOXKAasi NMPOAOJbHBIH MpO-
Xon ags BbiroHa 100 XKHBOTHBIX. DBaKyal¥s KMUBOTHEIX IIPH MOJHSTHIX
orpaxeHusax 6y[eT OCyIlecTBJSTbCS dyepe3 KOPHUIOPH, oOpasyeMble
NPOAOJBbHEIM OrpaxKJeHHeM KJeTOK. BpeMms moabema Takoro orpaxje-
HHSI COCTaBJISIET BCero Juib 3—5 ¢, a Bpems 3Bakyauuu 400 rosioB
JKHBOTHBIX H3 CEKILHH, NOKa3aHHO# Ha pHc. 20.2B, He npeBHLIaeT 2 MHUH.
AHaJIOTHYHO yCTPaHBAIOTCA MOABEMHO-ONMYCKHblE KAJHTKH KJIETOK HJH
CTaHKOB.

Oco6o crout Bonpoc obecnedyeHusi 6€30MaCHOCTH KUBOTHBIX, COAEP-
JKaUUXCs B HHAMBHAYAJbHBIX KJeTKax (CTaHKax), H JKUBOTHHIX, 3Ba-
KyalHus KOTOPHIX B CHJy (PH3HOJIOIMYECKOTO COCTOSIHHsI (CBHHOMATKH
C NPHIJIOJAOM, I1yO6OKOCTeNbHble KOPOBHI, TEAsATa H NOPOCATA-OTHEMBI-
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M) CTAHOBHTCS HEBO3MOXKHOH. B 3TOM ciiyuae Heo6XOJHMO 3apaHee
IpOAYyMaTh MepPONPHATHS MO NPeAOTBPAllleH IO I0XKapa H OrpPaHHUEHHIO
pacnpocTpaHeHusi OTHSI M NMPOJYKTOB FOPEHHST TaKHM 06pasoM, YTOOH
BEPOSITHOCTb BO3HHKHOBEHHsI MOXKapa Oblia HesHauuTe/bHOMH, a yuiepo
OT THOENH XKUBOTHBIX OBLT OBl cBefieH K MHHUMYMY. K TakuM Meponpus-
THUSIM OTHOCSITCSI MCKJIIOUEHHE CrOPAaeMBIX MATEPHAaJIOB B CTPOHTEIbHBIX
KOHCTPYKUHSX H HHXKEHePHOM O0OOpDyMOBaHHH IKHBOTHOBOAYECKHX
3/laHUl, IPUMEHeHHe HecropaeMod IOACTHJIKH, NMPOKJIaJKa 3JeKTpHue-
CKHX TPOBOJKOB H Kalbesieil BHYTPH HECropaeMbIX KOHCTPYKUHH HJIH
B MeTa/UIHYeCKHX TpyOax, BHeApeHHE I0KAPHOH aBTOMATHKH.

KoHCTpYKTHBHBIE, I/IAHUPOBOUYHbIE H TEeXHHYECKHe pelleHHs IO 3a-
IHTe JKUBOTHBIX MPH INOXKape AOJKHBI JONOJHATbCS OpPraHH3allHOH-
HBIMH MEpONPUATUSMH. Tak KaK B JKHBOTHOBOAYECKHX IOMeEIIEHHSIX
3a BeCbMa HEe3HAYHTE/JbHBIH NMPOMEXYTOK BpeMeHH BO3HHKAIOT oOmac-
HBlE JJI51 JKM3HH JIIOJeH U KUBOTHBIX (DaKTOpbl IOXKapa, 3BaKyauus
JKHBOTHBIX TpeOyeT ueTKHx H 3apaHee MPOAYMaHHBIX AEHCTBHH 06CJIy-
JKUBAIOIIETO IIepCOHAa.

OpraHH3alHOHHBIE pellieHHs Mo obecneueHnio 6e30MacHOCTH KHUBOT-
HBIX IIDH MOXKape AOJKHBI BKJIIOUYATh:

OpPTaHU3alMI0 TNOXKAPHOH OXPaHbl KHBOTHOBOJUYECKHX KOMIIJIEKCOB;

oOyueHHe 00C/IYKHBAIOILEro nepcoHasa KOMIJIEKCOB IpaBHIaM IIO-
JKapHO# 6e30MaCHOCTH;

pa3paboTKy IJIAHOB 3BaKyallMM JKUBOTHBIX U peryJspHyIO OTpa-
60TKYy 3THX IIJIAHOB B JJHEBHOE H HOUHOE BpeMS;

cobnoieHre NPaBUJ 3KCIIyaTallid TEXHHYECKHX YCTPOHCTB MPOTH-
BOIIOKAPHON 3aLIUTHI }KUBOTHBIX U obecrieueHne HaJeKHOCTH HX cpaba-
TBIBAHHS B CJydyae BO3HHKHOBEHHUs IOKapa.

CrenoBaTenbHO, TOJbKO COBOKYHNHOCTb HHXKEHEPHO T'PaMOTHBIX
H KOHOMHYECKH OOOCHOBAHHBIX KOHCTPYKTHUBHBIX, IJAHHPOBOYHBIX,
TeXHHYECKHX M OpPraHH3allMOHHBIX peLIeHHH MoxXKeT obecmeuuTb 06e3-
OIIaCHOCTb IOTOJIOBbSI NPH BO3HHKHOBEHHUH IIOXKAapa B 3JaHUSX COBpe-
MEeHHBIX JKMBOTHOBOJYECKHX KOMILIEKCOB. 3ajiaua 3THX peLIeHHH CBO-
JIUTCSI K TOMY, 3TOOBI 3BaKyalHIO XKHBOTHBIX BCEro KOMIJIEKCa NpeBpa-
THTb B 3BAKyalHI0 OAHOH—/ABYX TIPYII >KHUBOTHBIX, HAXOASUIHUXCS ITOJ
yrpo3oii onacHeIX (akTOpOB MOXKapa B HAaYaJbHOH CTaJHH €ro pa3BH-
THsi. [Ipu 3TOM OCTAJbHBIM I'PyINIaM *KUBOTHBIX JOJXKHA OBITh TapaHTH-
poBaHa 6e30MacHOCTb NPH BO3HHKHOBEHHH IOXKapa B CMEXHBIX CeK-
LIUAX.



Paspea VI

NMPOTUBOB3PbIBHAS 3AIIHUTA 3JJAHHUH
U COOPY)XEHHUMH

Fnapa 22
NMAPAMETPbBI B3PbIBA

21.1. Haznauyenue u o6jactb NMpUMeHEHHs
Jerkoc6pacbiBaeMbIX KOHCTPYKUHI

B3phiBoM HaselBaercs mpoiecc OBICTPOro (3a COThle HJIH JecsiThie
JOJIH CEeKyH/Jbl) (PU3HUECKOTO HJIH XHMHYECKOTO NpeBpallleHHs BEIIeCTB
Jub0 HX CMeCH C BhJeJeHHeM O60JIbIIOrO KOJIHUeCTBA JHEpruH.
Ora 3Heprusl NPUBOJHUT K CXKATHIO NMPOAYKTOB B3PhiBa H OKpY:KalolleH
Cpefbl, Pe3KOMYy H3MEHEHHIO HaBjieHHsl. B3pHIB MOKeT OBITh BHI3BaH
JeToHauued Npu (U3HUECKOM pa3jOXKeHHH BellecTB JHOO, IPH XHMH-
YeCKOM IpeBpalieHHH, GLICTPBIM CrOpaHHeM raso-, apo- H MBLIEBO3-
LywHBIX cMeceit. Crnoco6bl JOKaAH3alHH TOCJEIHero sBJIEHHS U Orpa-
HHUYeHHs] TOCJEeJCTBHH OT HEro pacCMaTpHBAIOTCA B JAaHHOM pasjele
yue6GHHKA.

3ajnayu NMpeaoTBpallleHHs1 B3PHIBOB B IPOM3BOACTBEHHBIX 3IaHHAX
peualTcsl NPH UX NPOEKTHPOBAHHM, KOTJa = YYHTHIBAETCS HE TOJBKO
9KOHOMHYecKas 3((peKTHBHOCTh TEXHOJIOTHUECKOro Npolecca, HO U ero
GesonacHocTb. TeM He MeHee ONBIT 3SKCIyaTalMH o06OpyIOBaHHS
CO B3pHIBOOIIACHBIMH TEXHOJIOTHUECKHMH IIpolieccaMH (IpPOU3BOJICTBA,
OTHOCHMBIE IIO IOXKapHOH omacHocTH K KarteropusM A, B, E) mokassi-
BAeT, YTO B OTJEJNBbHBHIX CIyyasix B pe3yJbTaTe aBapuif, a Takxe Hapy-
LIeHHs] pexXuMa SKCIIYaTalUHd TEXHOJOTMYECKOro 00OpyHOBaHHS H He-
co0/10/JeHHsT TeXHHKH 0e30IaCHOCTH IPH NPOU3BOJICTBE PaboT MpoHC-
XOJAT B3PBIBBHI, CONPOBOXKAAIOUIHECST THOebI0 JIOJeH, paspylleHHeM
CTPOMUTEIbHBIX KOHCTPYKIHH H TEXHOJIOTHUECKOro 060pYyZOBaHHS.

CraTHCTHUECKHE [aHHble IOKAa3bIBAIOT, UTO KOJHYECTBO B3PHIBOB
B IIPOMBIIVIEHHOCTH ¥ BEJHYHHA NPHYMHIEMOro HUMH yiiepba Bospa-
CTAIOT B CBSI3H C POCTOM YHCJAa H MOUIHOCTH B3PHIBOOMACHBIX NPOH3-
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BOACTB, uH'rechquauueﬁ IIPOH3BOACTBEHHHBIX ITPOLIECCOB, OTCTABAHHEM
TeXHHKH Ge30MaCHOCTH H METOJO0B 3alUUTH 3JaHHi OT pas3pylleHHi
NpH B3pHIBe FOPIOYHX CMeceil, TEMIIOB Da3BHTHS TEXHOJIOTHH H HaChl-
IMEHHOCTH HNPOMBILIJICHHBIX 00bEKTOB BellecTBaMHi, CIIOCOOHBIMH
06pasoBLIBATh B3PbIBOONACHBIE CMECH C BO3YXOM.

OCHOBHBIM NMPH3HAKOM B3pbiBa SBJISIETCS] MTHOBEHHOE H3MEHEHHE
JaBJIeHHsI, 3aBUCSILEr0 OT TeMIlepaTyphl K 06'beMa MPOAYKTOB TOpEeHHsl.

"Ecsu naBneHue, Bo3HHKaOIIEE B 3aMKHYTOM ob6beMe, TMOJHOCTHIO 3a-

MOJITHEHHOM B3DPbIBOONACHOH CMEChIO, H IPH NOJHOM €e CrOpaHHH NpH
CTeXHOMETPHYECKO# KOHIEeHTpaluH, 0003HAYHTb Py, @ HayajbpHOE 3Ha-
YeHHe p,, TO H3OBITOUHOE [aBJIeHHe, BO3HHKIIEe B 3aMKHYTOM oGbeMe
nocJsie B3pbiBa, ONMPEAENTUTCS] MO YpPaBHEHHIO

Aps=p;—p, (22.1)
a TIpH YaCTHYHOM 3arasoBaHHH II0 YpaBHEHHIO
W
A 8= \Ps—Po — ) 222
Ps= (Ps—Ps) Wo , (22.2)

rie Wey — 00beM B3pDHIBOONMACHOH CMECH IPH CTeXHOMETPHUYECKOH
KoHueHTpauuu, M3; W, — o0beM NoMelneHHs, M3.

A6comoTHOe naBiieHHe, BO3JeHCTBYIOIee Ha OrpaxKjaloliie KOHCT-
PYKIHH NPH B3PHIBHOM TOPEHHH CMECH B 3aMKHYTOM o0GbeMe, ompeje-
JisieTcs 10 ypaBHeHHIo, BuiBeieHHOMY $1. B. 3enpnoBuuem:

Won
p—po+(pa—po)—m . (22.3)

Ecau B3pbIBOOMacHass CMeChb CTQXHOMETPP[‘-IECKOI’I KOHIIEHTpalHu

K W
C YHCJOM MOJIeH N HAaXOAHTCSl B 3aMKHYTOM 006beMe MpH———— =1,

oM

TO IIPH NOJKUTaHHH CMECH ee [NaBJIEHHE N0 CPAaBHEHHIO C NMePBOHAYAJb-

R
HbIM YBeJIHYHTCH B -—  — pas:
e 2 B
im0 .
VL RETH SN O (22.4)
Po n |
rae T, — Temmepatypa NpOAYKTOB FOPEHHs] NMPH B3phiBe, K;
T. — HavanbHasi Temmeparypa cmecu, K.

U3 ypaBHeHus (22.4) cruenyer:

B on T

]

(22.5)
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IloncraBuB B ypaBHeHue (22.2) moJiyueHHOe 3HaueHHe p,, HMeEeM:

ek Y%
D, Ly At o | 4 ot 22.6
Pa=Po| — T Wo (22.6)

B ypaBHeHuu (22.6) BeMMUHHBI M H N ONpPEAENSAIOTCH H3 peaKUHH
rOpeHHus. '

Mpuwmep. OnpesesuTh MaKCHMaJbHO BO3MOXKHOe M36bITOYHOE AaBJEHHE HA Orpax-
JalouiHe KOHCTPYKIHH IOMEUIeHHs NPH B3DHIBHOM FOPEHHH METAaHOBO3AYLIHON H arme-
THJIEHOBO3/JYUIHOH cMeceil CTeXMOMETpHYeCKHX KoHueHTpauuil. TemmepaTypy mnpoayx-
TOB TOPeHHs NMPH B3pbiBe NpPHHATH AJA MeTaHa paBHoi 2235°C, aumernnena 2417°C.
TemnepaTypa B NMOMeIIeHHH 10 MOMeHTa B3phiBa cocTaBisia 20°C.

Pewenue Cocrasisgem peakuHH TOpeHHs H OonpeaeJsseM MO HHM 3HaYeHHs
m H n. Y

Jlns meraua:
CH4+202+23,76N2= C02+2H20+23,76N2. n=m.

Has anerunena:
CoHs4-2,50542,5-3,76N;=2C0,4-H;0+4-2,5- 3,76N,;
n=12,9 moneit, m=12,4 moumneil.

W3 ypasuenuit (22.6) cneayer, uTo MaKCHMaJbHO BO3MOXKHOe H3OBITOYHOE JAaBie-

w
HHE B 3aMKHYTOM o0BeMe CleAyeT OXHAaTh MpH —% =1. C yueToM HCXOAHHX
oM
JIaHHBIX OTIPe/ieVIsieM ero 3HaYeHHs.

Jla1si MeTaHOBO3/YIIHOH CMECH:

22354273

—1 ) =7,56-10°TTa.
204273

Ap,=1os(

Has auemnenososnymﬂoﬁ CMecCH:

Ko b8 ( 124 24174273
=

—1 )=7,83-105 IMa.
12,9 204-273 .

Kaxk BugHO M3 mpuMepa W aHanu3a ypaBHeHHs (22.6), BO3HHKaIO-
nias NpH B3pbiBe Harpyska Ha orpak/jaiouiie KOHCTPYKIHH MOIKeT
JOCTUraTh COTEH ThicsAY mackaJeii. JlomycTumoe xe naBiieHHe JJisi KOH-
CTPYKIIMH, IPH KOTOPOM OHH COXPAHSIOT HEeCYILYIO HJIH OTrpazKAaiouiyio
CIoCO6HOCTh, 3HAYHTEIbHO MeHbllle JaBJeHHs, Ppa3BUBAEMOro MpPH
B3pbiBe. JlaHHBIE, XapaKTepH3YIOIIHe CTeleHb pa3pylIeHHs KOHCTPYK-
I[HH U KOHCTPYKTHUBHBIX 3JIeMEHTOB B 3aBUCHMOCTH OT H36BITOYHOrO JaB-
JIeHusl, BOBHHKAIOLIEro NMpH B3phIBaxX B IIPOU3BOJCTBEHHBIX OMENIEHHUSIX,
npuBeseHs B Tabma. 22.1.
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Ta6nuua 22.1

H36eiToyHOE AaBjeHHE

Crenenb paspylleHHs] KOHCTPYKIHUH
Ha KoHcTpykuuu, Ila PASEY PYKLL

’

Ap,<5-10° 3 Paspyiienne ocTeKkJIeHH s, JIerKUX NeperopojoK, BCKPhI-
THE JIerKkocO6pachiBaeMbIX KOHCTPYKLHH, ABEpei, BOPOT

5-103<<Ap,<5-10* Pa3pyiueHHe IJIHT NOKPLITHS,, NEPEKPLITHH, KPOBJIH,
KHPIHYHBIX CTeH TOJIIHHOH 10 51 cM, GETOHHBIX CTeH
TOJIIHHON N0 26 cM

5104 <Ap,<10° PaspyiieHne 3fauuii co CTaJbHbBIM KapKacoM, KHPNHY-
HBIX CT€H TOJILIHHOH 40 64 cM, 6ETOHHBIX CTEH TOJILIHHOM
no 36 cm

Ap,>10° [TosHoe paspylieHHe KHPINHYHBIX H KeJe300eTOHHBIX
3JlaHuUN

Ilo crenenu paspylleHHsI CTPOHTeJbHble KOHCTPYKIHH MOXKHO pas-
Je/uTh Ha cjabble, cpefHue U cuiabHble, Cabble paspylleHHs] HACTy-
nalT npH Harpyskax no 5-10° [1a u xapakTepusyloTcsl T€M, YTO OCHOB-
Hble CTPOHTeJbHBIE KOHCTPYKUHH He pasdpymalorcs. IIpoucxoaut pas-
pyllieHHe OCTeKJeHHs, OTPHIB JABepell, BOPOT, 00pasyloTcs TPEeIUUHb Ha
BHYTPEHHHX NeperopojKax, He3HaYHTEJbHO MOBPEXKAAIOTCS TEXHOJOTH-
gyeckoe 000py/l0BaHHE, BEeHTHIAIHOHHBIE KOpo0a, CABHraeTCs He3aKper-
JeHHoe ob6opynoBanue, IIpu sTOM BO3MOXKHa 3KCIVIyaTalHs 3AaHHSA
1ocje He3HayuTeJbHOro peMoHTta. CpelaHHe pa3pylleHHs BBI3BIBAIOTCS
Harpysko#t 5-10% — 5-10* ITa u xapakTepu3yloTCs 4aCTHYHBIM paspy-
IIIeHHeM HeCYUIHX CTPOHTENbHBIX KOHCTPYKIHH, BOBHHKHOBEHHEM OCTa-
TOYHBIX JeopMaluii B HECYIUX KOHCTPYKIHSX; SKCIJIyaTalus 3JaHUN
BO3MOKHA IIOC/Je NPOBEJEHHsI BOCCTAHOBHUTENbHBIX pab6or. CHJbHBIE
paspyllieHusl BBI3BIBAIOTCS HAarpyskamu, npesbimaiomumu 5-10* ITa.

IIpu ob6ecneyeHny B3PHIBO3ALIUTHl 3JaHHH HEOOXOJUMO CTPEMHUTHCS
K TOMy, 4TOObl H30LITOYHOE JaBJieHHe, BO3HHKaloLlee IIPH B3PHIBE,
He MpeBHIIaJ0 JAOMYyCTHUMOro I/l KOHCTPYKuHi. CHH3HUTb [aBJjeHHe
NpH B3pHIBaX B IPOM3BOJICTBEHHBIX NMOMELIEHHSAX J0 BeJuuuH, Gesomac-
HBIX [JIsl IPOYHOCTH M YCTOMYHBOCTH OCHOBHBIX HECYLIMX KOHCTPYKIIHH
3/1aHHH, TO3BOJISET NpUMeHeHHe JierkocOpachiBaeMBIX KOHCTPYKIHH.
Cxema H3MeHEHHUsI JaBJIeHUs NPH B3pbiBE€ B 3aMKHYTOM oObeMe W IpH
HaJIMUHH JierkocOpachiBaeMblX KOHCTPYKIHH NpHBejeHa Ha puc. 22.1.
CKopocTb HapacCTaHHs [JaBJIEHHSI 3aBHCHT OT (PH3HKO-XHMHUYECKHX
CBOHCTB B3DLIBOONIACHBIX CMecedl U o6beMa noMmeuieHus. Jlomyctumoe
H30BITOUHOE JaBJeHHe AJs1 KOHCTPYKUMH npu B3pbiBe AP,,, MoxeT
6HITb ONpe/iesieHO dKCIepuMeHTalbHO HWaAH pacueroM. Ecau npumene-
HHe JerkocOpachbiBaeMbIX KOHCTPYKLHE 00eCneuuBaeT CHHIKEHHEe HATPY-
30K gm0 5-10% ITa, To mpoBepka Hecylled CIOCOGHOCTH IpPH B3phIBE
CYLIeCTBYIOIIMX OCHOBHHIX KOHCTPYKUHH He HyxkHa. [lpu AP >
>5:10% [1a Heo6X0AMMO IPOBOAHUTHL PACUeT B3PBIBOYCTOHUHBOCTH KOH-
CTPYKIHH, NpeaycMaTpuBas B ciydae HEOOXOAUMOCTH HX YCHJIEHHE.
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Puc. 22.1. PacuerHas cxeMa H3MeHEHHs
JlaBJIeHHsl NIPH B3pbIBE:

1 — B 3aMkHyTOoM oGbeMme; 2 — c¢ JerkocGpacsl-
BaeMbIMH KOHCTPYKIHSIMH

Jlerkoc6pacriBaeMble KOHCTPYKLUHH CJEAYeT HCIOJb30BATh B 3[aHHU-
X U TIOMeIeHHsIX ¢ npousBoacTBaMu Kateropuii A, b u E. Hx Tpebye-
Masi IVIOIafb ONpeJessieTcss PacyeTOM B COOTBETCTBHH C MHCTPYKIHeH
10 ONpeJe/]eHHI0 IJIOIAAHu JerkocOpachiBaeMblX KOHCTPYKIHH, a NpH
OTCYTCTBHH pacyeTHBIX JaHHEIX — He MeHee 0,06 M2 Ha 1 M® oObema
noMeleHus ¢ npousBojacrBaMu Kateropuii A u E u He menee 0,03 m2
Ha 1 M® oObeMa NOMeILEHHs C NMPOM3BOJACTBAMH KaTeropuu B mo mo-
JKAPHOH OIACHOCTH.

22.2 Pacuer mjomajnu JerkocOpacbiBaeMbiX KOHCTPYKLHMH

Paanuyalor pakTHUECKYIO IJIOLa b JerkocOpachiBaeMblX KOHCTPYK-
uuit F; 4 ¥ Tpebyemyto F; ... YciaoBusa 6€30nacHOCTH BBINOJHSIOTCS MPU

Fn.d)?Fan- (227)

Kaxk npaBusio, TpebyeMast miomanb JerkocopachiBaeMblXx KOHCTPYK-
IIMH pacCYHTHIBAaeTCs Ha eNUHHLY oObeMa moMelleHus. B stom ciayuae
obuiasi Tpebyemas IJOIafb JerkocOpackiBaeMblX KOHCTPYKUHH oIpe-
JleJIseTcsl N0 ypaBHEHHIO

Fn.'rp=f:l.'rpwnou (228)

u 6y/JeT npeJoTBpalaTh pa3pylleHHe OCHOBHBIX HECYIHX H Orpaxaarn-
IIMX KOHCTPYKIHH TOJbKO B TOM cJyuae, eCJH IPH pacyere HCXOAAT
43 HauboJsiee HeGJArONPHATHHIX YCJIOBHH C TOUYKH 3peHHs obecleyeHHs
B3pHIBO6e30NnacHOCTH 3faHuil. Hanpumep, cKopocTh HapacTaHHsA JaBJie-
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HHS B NIOMeLleHUH HabJuonaercs HauGOMbLIeH IPH TOPEHHH CTEXHOMET-
pHYECKHX KOHIEHTPAIHH B3DPHIBOOMACHBIX CMeCeil H PacHpOCTpaHEHHH
¢ponra niamenu no coepe. [Ipn 3TOM NONTHOE BpeMs B3pPHIBA Ty, IPH
BCEX NPOYHX PaBHBIX YCJOBHsIX, OyJeT HaHWMeHbIIMM, a Tpebyemas
IJI0IaAb JierkocOpachiBaeMbiX KOHCTPYKUHH HaHGOJsblLIeH, 4To Gyner
yIOBJIETBOPSITh BO BCeX CJydYasix 3aJaHHEIM B pacyeTe YCJIOBHUSIM 6e3-
ONaCHOCTH.

B MeronuKke pacueTa NPHHSITH CJAeAYIOLIHE Te€OpeTHYeCKHe IpeAarno-
CBUIKH H JONYIIEHHS:

Npeanoaaraercs, YTo B3pbIBOONACHAsI CMeCh paBHOMEpPHO pacnpeje-
JIeHa N0 BceMy 00beMy IOMeLIeHHsI HJIH ero 4acTH ¢ KOHIeHTpalHue,
6/1M3KOH K CTeXHOMeTpHuecKoH. PacueTHbli 00beM B3pHIBOONACHOH
CMeCH NpPUBOAUTCS K c(hepHUECKOMY H OIpefelNsieTCss B COOTBECTBUH
¢ TpeGOBAaHHSIMH HOPMATHBHBIX JOKYMEHTOB IIPH CTEXHOMETPHYECKON
KOHIeHTpauuu. I[Ipu OTCYyTCTBHH pacueTHBIX JaHHBIX NPHHHMAETCS, YTO
Bechb CBOGOIHBIA 00beM IOMEIEeHHsI 3aII0JHEH B3PhIBOONIACHOH CMEChIO;

HHUIHHPOBaHHe B3PBIBHOTO FOPEHHSI CMECH NMPOUCXOJUT B [eOMEeTPH-
4ecKoM ILeHTpe obbema nmoMenleHusi. [opeHHe cMeCH pacnpoCTpaHseTcs
no coepe;

JI0 MOMEHTa BCKDBITHS JIerKocOpachiBaeMbiX KOHCTPYKLHUH IOBBILLIE-
HHE [aBJIEHHUs BHYTPH IIOMeELIeHHs  OIpelessieTcsl, KaK B 3aMKHYTOM
obbeMe;

HW3MeHEeHHe J[aBJeHHsI TpPH B3phiBe B 3aMKHYTOM 06beMe H IpH
BCKPBITHH JIerKOcO6pachiBaeMbIX KOHCTPYKIIMH IPHHHMAETCs B COOTBET-
CTBHH CO CXeMOH, npuBeneHHOl Ha puc. 22.1. [Ipunumaercs, 4To JIerko-
cOpachiBaeMble KOHCTPYKLUMH pa3pyllalOTCsi MCHOBEHHO INpH JOCTHIKe-
HHH H30BITOUHOTO [aBJIEHHS B NMOMEIIEHHH, PaBHOTO Ap,.n. Ilpouecc
HCTEUEHHs Tra30B U3 NOMEILEHHST uepe3 OTBEPCTHsI pacCMaTpHBaeTcs
KaK anHabaTHUeCKH.

IIpn NpUHATHIX PacUeTHHIX YCJOBHAX TpebyeMmasi IJOLIALb JIErko-
cOpachiBaeMblX KOHCTPYKLUHH ONpeNesseTcss U3 ypaBHEHHS

Fn.rp — AWB/ (vno'r'rs) ’ (229)

rage AW, — u36BITOUHBIH 06BEM MPOAYKTOB TOPEHHS, M Vyer — CKO-
pOCTb HCTEYEHHsS ra30B 4Yepe3 OTBEPCTHA, M/C; T, — pacyeTHoe
BpeMsl B3pHIBa, C.

YnenbHas miaomanb JerkocGpackiBaeMblx KOHCTPYKUMH fi.,, OTHe-
CeHHasl K efHHHIE OObeMa MOMEIIEHHS, ONpeeNsieTcsl N0 YPaBHEHHIO
f20p =AW,/ (VaorTa Wion) - (22.10)

B ypaBuenuu (22.10) ornomenue Benuund AW,/ Wy, NpeacTaBIsier

co60#t BeHUMHY H3OBITOUHOTO 06b€Ma NPOAYKTOB B3phIBA HA eQHHHILY
o6beMa noMemeHus Aw,:

\ AW,/ Waow=AW,. (22.11)*
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B srom cayuae ypaBHenue (22.10) nmpencraBisieTcss B CAEAYIOIEM
BHJIE:

fn.'rp - AW,/ (Vnor'rn) . (22 1 2)

YpaBHeHue (22.12), a TakXe aHaNIM3 INpPeABIAYIIMX pacCyKIeHHH
MIOKa3BIBAIOT, UTO AJIA onpeneneHus: TpebyeMoi Naomann Jerkocopach-
BaeMBIX KOHCTPYKIMI HEOGXOAHMO PaCIoJIaraTh CJAeAYIOLUIHMH HCXOHbI-
MH JaHHBIMH: H30BITOYHBIM OGBEMOM MPOAYKTOB IOpEHHs MPH B3pHIBE,
OTHECEHHBIM K eIHHHIe oObeMa NMoMellleHHs1 Aw,, TeMIepaTypoi mpo-
JYKTOB rOpeHHs NpH B3phBe T, CKOPOCTBIO HCTeYeHHs Ta30B uepe3
OTBEPCTHS Vgor H PACUETHBIM BpEMEHEM B3DHIBA Ts.

W306biTOuHBIE 00bEM NMPOAYKTOB B3pbiBa. 3a HCXOJHYIO (opMyay
IO ONpefeNeHHI0 H36BITOYHOrOo o6beMa MNpPOAYKTOB B3pEIBA INPHMEM
ypaBHeHHe (22.3). PasnenuB mousieHHO JIeBYIO M IPaBYyIO YacTH 3TOTO
YPaBHEHHS Ha BEJHUYHHY D,, MOJYYHM:

B Bagile we (RL__l )_ﬂL y (22.13)
po pO WHOH
rie p — a6CoOMIOTHOE JaBJeHHe NPH YaCTHYHON 3ara30BaHHOCTH MOMe-

menus, Ila.

B coOTBeTCTBHH C YKa3aHHSIMH IO ONpefeJeHHI0 KaTeropu# npous-
BOZICTB IO B3PBLIBHOM, B3PHIBONOXKAPHON M MOXapHOH ONAaCHOCTH NPHHHU-
MaeM cBOOOAHBIH 06beM NMPOH3BOJACTBEHHOr0 MoMmeneHust pasHeIM 809
reoMerpuueckoro ob6bemMa MoMelleHHsi. B 3TOM ciyyae ypaBHeHHe
(22.13) npexncraBisiercst B CHeAYIOIIEM BHIE:

p Ps Wou
M A e e, 22.14
Po i (po ) 0,8 Wi ( )

Hcreuenne rasoB npu BCKPHITHH JIErKOCOPaChiBa€MBIX KOHCTPYKIHH
IIPOMCXOIUT B CPeNy C AaBJEeHHEM P,. B 3TOM ciydae, mosb3ysich ypas-
HEHHEM Ta30BOrO COCTOSIHHSI, MOXXHO 3aMHCaTh:

Uik A B A e W : (22.15)
0,8 Wi Po 0,8 Wi
rae W, — o6beM NpOAYKTOB B3phiBa NPH AABJEHHH, PABHOM p,.
YpaBHenue (22.15) npeobpasyercs B CHeAYIOLIHHA BH:

W, =0,8Woont (p“ el )W.,M. (22.16)
Po
C yueroM JONMyCKaeMOro Ha KOHCTPYKLUHH JAaBJieHHsI 00BbeM rasos,

018 Wﬂolpnou
OCTAIOUIUXCSI B NMOMENIIEeHUH, BhIpaxaercsd OTHOLUeHHEM ———————— |

Po
a u36BITOYHHI 06beM NPOAYKTOB B3PHIBA OMpeJeNsieTcs M0 YPaBHEHHIO
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0,8 Wnumpnon

AW, =W,— (22.17)

Po

C yuerom ypaBHeHHust (22.16) umeeMm:
AW,=0,8W,,°M+( i )wc,.— 0.8 WaouPgon (22.18)
Po Pe
HJIH

AW, = (ﬁ 1 )WW—O,SWW (—p— a8 ) . (22.19)

pO po

PaspenuB mouseHHO JeByl0 M NpaBylO YacTH ypaBHeHHs (22.19)
Ha reoMerpHuyecKuii o6beM NOMeIleHHs, MOJyYuM (OopMyJay HJsi ompe-
JeJleHHs1 H30BITOYHOr0 06beMa NMPOAYKTOB B3phIBa, OTHECEHHOTO K €/1H-
HHuIle o6beMa NOMeNIeHHST AW,:

Aw, = (_PL S )_lc_m__ —0,8 (ﬁez Ly ) : (22.20)
po WnoM pD
[ToxcraBuB U3 ypaBHeHHs1 (22.5) 3HAUeHHeE D,, MNOJTYYHM:
Nis (_f_" e )L 08 (_P_ng_l ) _ (22.21)
n Tn WnoM pO

m T .
OTHOLIEHHE BEJHYHH — 5 IpeacTaB/sgeT coO0H CTelmeHb pac-
n "
LIMPEHHS NMPOAYKTOB rOpeHHsl NPH B3phIBE:
Ly el piE

g = m—

; 22.22
e ( )

C yueroM 3TOro BhIpaxKeHHs ypaBHeHHe (22.21) npexacraBisercs
B CJIEAYIOIIEeM BHJE:

Wew g (Prm _yy, (22.23)
Wiou Po
JlaHHBle MO CTENeHH pacCIIHpPeHHs] MPOAYKTOB OPEHHs] MPHUBOAATCS

B CNIPaBOYHOHN JUTEpaType MU MOTYT OBITb BBHIYHCJEHH IO ypaBHEHHIO
(22.22).

Aw,= (e—1)

Mpumep. O6beM NPOH3BOJACTBEHHOrO NOMENIEHHs] 3ara3oBaH Ha 25 MeTaHOBO3-
JIYIIHOH CMeChlO CTeXHOMETPHYECKOH KOHIeHTpauuu. Jlomyckaemoe JaBjleHHe Ha KOH-
crpykuuu cocrasasier 1,05-10% ITa. TpeGyercsi omnpejaequTh YAENbHBIH H3OBITOYHbII
o6beM MPOAYKTOB B3PhLIBA.

CoraiacHo npui. 3 yueGHHKA, AJSI METAHOBO3JYIIHOW cMecH £=7,5. B aToM ciyuae:
1,05-105

Awv_= (7,5—1)0,25—0,8
= (75—1) ( =

—1 )=1,585 M3/M3,
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Temnepatypa ropeHuss npu B3pbiBe. B3pBIB NPOTEKaeT B TeueHHe
COTBIX H JeCSIThIX JoJiel ceKyHAHl. [Torepu Temsa npu Takoi NpoLoJIKH-
TENbHOCTH IpOleccCa OYeHb He3HAUUTeNbHbl. I[IpaKTHUecKH CUHTAIOT,
yro 909% Temsa, BIAETUBIIErOCs IPU B3PLIBE, HAET HA HATPEB MPOLYK-
TOB FOPEeHHs U YTO TeMIepaTrypa NMPOAYKTOB rOPEHHs NPH B3PhIBE CMECH
CTEXHOMETPHUYECKOH KOHIEHTpPAaUHH OJH3Ka K TeopeTHYecKOM:

Te=—=09T (22.24)
rne T, — Teopernueckasi TeMnepatypa NpOAyKTOB ropenusi, K.

Heo6xopumMo OTMeTHTb, 4YTO NPU OOBIYHOM TOPEHHH Ha MoxKapax
TeMIlepaTypa rOpeHHsl BelleCTB 3HAUHTeJbHO HHXKe H3-3a OOJIbLINX Tell-
JIOBBIX NTOTEPhb B OKPYXKAIOUIYIO CPeLy U HA HArpeB OTrpaxKAaroUHX KOH-
cTpykuuii. Kak npaBuso, Ha moxKape IPOMCXOJHT HENOJHOe ropeHue
BELIeCTB CO 3HAYUTEbHBIM H30LITKOM BO3/yXa.

Ilpu u3BecTHBIX 3HAUEHHSX TEOPETHUYECKOH TeMIepaTypbl TOpeHH:
BellleCTB TeMIlepaTypa HPOAYKTOB IOpEHHs NPH B3PHIBE CMECH CTEXHO-
METPHYECKOH KOHIEHTpAaIMH MOXKeT OBIThb OIpejejeHa MO ypaBHEHHIO
(22.24) nubo pacueroMm, B OCHOBY KOTOPOTO IOJIOKEHO YpaBHEHHE Tel-
JioBoro GaJnaHca:

1,Qx=Qu.r, (22.25)

rie n, — KOJHYECTBO rOPIOYEro BellecTBa, KMOJb; Qx — HH3MIas Tel-
Jora cropanus, K x/KMoJb.

Ilpu 3TOM 3HTaNBNHST NPOAYKTOB ropeHus Q. onpenenasiercss Mo
dbopmyJe

Qu.=mcit+mecot,+ . . . +meit,, (22.26)
rae m; — KOJHYECTBO OTAE/JIbHOTO KOMIIOHEHTAa B IIPOAYKTaxX ropeHus,
KMOJIb; C; — MOJIbBHadad TeNJIOEMKOCTb OT/JAE€JbHOI'0O KOMIIOHEHTAa

B npoaykrax ropenus, kI[x/(kmonb-K); t, — Teopernueckas tem-
nepatypa npoaykTtoB ropenusi, °C.

C yueroM mnocJefHero paBeHCTBa ypaBHeHHe (22.25) mpencrapisi-

€TCAd B BHJE:
1

n,Qs=2m,c,t,, (22.27)
f=n

rae | — KOJHYeCTBO BHJOB KOMIIOHEHTOB, BXOAAILIHUX B COCTAaB MPOAYK-
TOB TOpeHHs IIpPH B3PBIBE.

B ypaBHenun (22.27) BeJHUHHBI 1, |, M; ONpenensiOT U3 peaKIHH
rOpeHHsi, a HU3LIYI0 TeNJOTYy CrOpaHMs BellecTBa — IO CIIPABOYHBIM
JaHHBIM. PellleHHe 3aJaud OCJOXKHSETCS TeM, UYTO TelMJI0EMKOCTb INPO-
JIlYKTOB TOPEHHS C; He SBJISETCS MOCTOSTHHOM, a 3aBHCHUT OT TeMmIepary-
PHI, KOTOpasl Takxke sIBJSETCS HEH3BECTHOH BeJHuHHOH. 3ajaua peiia-
eTcsl MeTOJOM IocJsefoBaTeNbHbIX Npubauxenud. [Ipu atom 3anarorcs
TEOPETHUYECKOH TeMIepaTypoil TropeHusi t, ¥ Mo CpaBOYHBIM HAHHBIM
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NpH 3aJlaHHOH TeMIlepaType ONpeessoT SHTAJbIHIO ra30B NPOLYKTOB
B3pHIBa C,t,. 3HAUeHHS SHTAJbIHH TA30B NPH INOCTOSTHHOM JaBJIeHHH
npuBOJAATCS B Taba. 22.2.

" TaGauua 22.2

DHTaJNbINA, Kﬂ&/ (K-MoJIb)

HPE | eor | wot s | m | R
1000 49442 38648,5 50321,9 | 31337 31621,9
1100 55140,4 43198,9 55907,2 34760,2 35074,5
1200 60922,6 47807,9 61492,4 38221,2 38560,6
1300 66788,6 52584,5 67161,5 ; 41719,8 42067,6
1400 72654,6 57403 72797,1 45252 45629,1
1500 78562,5 62347,2 78436,8 48771,6 49190,6
1600 84554,2 67333,3 84135,2 52375 52794
1700 90545,9 72445,1 89821 55936,5 56397,4
1800 96579,5 77598,8 95557,1 59539,9 59992
1900 102613,1 827944 101184,3 63143,3 63624
2000 108646,7 88073,8 107012,6 66788,6 67333,3
2100 114722,2 93395,1 112715,2 70433,9 71020,5
2200 120839,6 98758,3 118451,3 74121,1 74707,7
2300 126915,1 104163,4 124220,9 77766,4 78395
2400 133032,5 109631,3 130024,1 81453,6 82124
2500 139149,9 115141,1 135756 85140,8 85853,1
2600 145235,9 119398,2 141513 89003,9 89330,8
2700 151481,1 124782,4 147295,2 92653,5 93105,9
2800 157560,7 130342,5 152985,3 96437 96789
2900 163795,5 135848,2 158813,6 100488,7 100488,7
3000 169946,4 141161,1 164667 103828,2 104205,3

[Tosiyuennsle naHHBle NOACTABIsIOTCS B opmyay (22.27). Ecau npu
3TOM 00liee TENIoCOAepKaHne NPOAYKTOB rOpeHust 6yIeT paBHO KOJIH-
YeCTBY TelJia, BHIeJIOIerocs IpH ropeHHH BeLlecTs, TO 3afiaua pelie-
Ha NPaBH/IbHO. B MPOTHBHOM ciyyae HEOGXOAHMO CHOBA 3aJaThCs TeM-

374



neparypo#n fope}mﬂ H pelleHHe 3aJayd IOBTOPHUTb. Jlas OTHe/NbHBIX
BElIECTB TEOPETHUYECKYIO TeMIlepaTypy rOpeHHs] MOXKHO ONPEeNeJ]UTh 110
CIIPAaBOYHBIM TTOCOGHUSIM.

lipumep. OnpesenuTh TeMNepaTypy B3pbiBa CTEXHOMETPHYECKOH CMECH aleTH/eHa
¢ BO3JlyXOM NpH Temyore cropanus Q,=1307,3-103 kJx/KkMoib.

Pemwenne. Peakuus ropeHus:
CoHz+4-2,502+4-2,5-3,76N; =2C0,+H,0+2,5- 3,76N,.
M3 peakuun ropeHusi HaXo[lHM:

= b = : = g = i,
n,=1 KMOJb; rncoz 2 KMouist; mHzO 1 KMoJb; m N, 9,4 kmoJieit

KoJ/inuecTBO Temuia, BHIIENHUBLIErOCs MPH PeaKlHH, COCTABHT:
n,=Q,=1-:1307,3-10*=1307,3-10° k[Ix.
3anaemcs t,=2800° u ¢ yyeToM HaHHBIX Ta6a. 22.2 onpejensieM TEmIOCOAepXkaHHe
- NMPOAYKTOB B3phIBa:
Imc,t,=2-157560,7+1-130342,5+4-9,4-96437 = 1352-10° xJIk.
Tensiocosepxanne NPOAYKTOB TFOPEHHS He MOXKET MPEBBIIATb TEIVIOTY CrOpaHHs

seulecTsa. Criel0BaTe/IbHO, HCTHHHAS TeMIepaTypa rOpeHHs alleTHJIeHa MeHbIIe 3a/aH-
Horo sHauenus t,=2800°C.

3ananumes t,=2700°C.

B 3tom cayuae:
Imc,t =2-151481,141-124782,4+4-9,4-92653,5=1298,7-10° kJIxk.

B by

BesnunuHa BbIJeJHBLIErOCS NMPH peakUHH Temjia HAXOAHTCS MEXAY 3HaYeHHAMH
TENJIOCOAep K aHHil MPOAYKTOB TOPEHHs! NPH 3afaHHBIX TeMmmepatypax. McruuHoe 3Ha-
YyeHHe TeOPEeTHYECKOH TeMIepaTyphl OPEHHs! alleTHJIEeHa HAXOAHM HHTEpHOJsAIHeil.

[Tosbiiiense TemnepaTypsl Ha 100°C NpHBOAHT K YBeJHYEHHIO TEIJIOCOLEpKAaHHS
rasoB Ha:

1352-103—1298,7-103=53,3-10° kJIx.
PasHuna MexIy TEINOTOl CropaHHs H TemsocojepxanueM rasos npu t =2700°C

COCTABHT:
1307,3-103—1298,7-10°=8,6- 10° k [1x.

CocTaBiisieM NPOMOPIHIO:
53,3-10% xx — 100°C,
8,6-10° klIx — At°C,
OTKyZa
8,6-10°-100
53,3-10°

At= =16°C.

ClieR0BaTENBHO:
t,=27004-16=2716°C;
T,= (t,+T,)0,9=(27164-273)0,9=2690 K.
Cxopocu HCTEYEHHUs ra3os Nnpu B3pbiBe. CKOpOCTb HCTEYEHHS IIPO-

NIYKTOB TOpEHHs] B aTMOc(epy uYepe3 OTBEPCTHS NPH afHabaTHYECKOM
pacUIHpEHHH 3aBHCHT OT OTHOLUEHHS JAaBJIeHHS Cpelbl, B KOTOPYIO
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NPOUCXOJAUT MHCTEYEHHE Ta30B P, K /[AABJEHHIO B MOMEIEHHUH Pyon.
IIpu pren=1,05-105+-1,5-105 [Ta cmpaBeasHBO TEpPMOAHHAMHUUECKOE
ypaBHenne (22.28), KOTOPOe W HCHOJb3YIOT JJsi pacyera CKOPOCTH
HCTeYEeHHs Ta30B NIPH B3PhiBe B MOMEIIEHHSX:

; // el
oy 2 Pl () E
K—l pt pn(xn
rae p — Kos(hQHUIHEHT pacxoja; K — IOoKas3aTelb ajadabarbl; p; —
IJIOTHOCTb T'a30B MpPH 3aJaHHOH TeMmmepaType U AaBJEHHH, Kr/M%
P el (22.29)
Tuc'r Po

YuuTeIBasi, 4TO B NPOAYKTaxX ropeHHs IpeobiaialoT ABYXaTOMHBIE
rasel, oKasartejab aanabaThl, NPeJCTABASIOLHHA COO0! OTHOLIEHHE Tell-
JIOEMKOCTH Tasa IpPH MOCTOSTHHOM [aBJIeHHH C, K TelJOeMKOCTH rasa
IIpH IOCTOSTHHOM 00'beMe Cy, IPHHHUMAIOT paBHBEIM 1,4,

C yueToM mocjefHero paBeHCTBa ypaBHeHHe (22.28) mnpexacraBiis-
eTcsl B CJeIyIolleM BHIE:

K-1

Vaor= 2k _TuesPo 1—(—92—) Y B (22.30)
K—1 poTo Pron

Ilpu 3Hauenusax kosaddunuenrta pacxoza p=0,75; rk=14; p,=
=1,29 kr/m3; T,=273 K u p,=10° I1a ypaBHenue (22.30) mpeobpa-
3yercs B CJefylolllee PaBeHCTBO:

P 0,286
vm=33,4l/ g g S (—p ) : (22.31)
non

YuHTBIBas, 4TO

Pxon=Po+APzom (22.32)

11e71ec006pa3HO BHISIBUTh 3aBHCUMOCTh CKOPOCTH HCTEUEHHS TIa30oB OT
HX TEeMIIepaTyphbl H JOMYCTHMBIX HATPY30K HA KOHCTPYKIIHH:

Vncr=f(Apnou; Tucr). (2233)

I'paduueckass 3aBUCHMOCTb CKOPOCTH HCTEYEHHsS I'a30B OT 3THX Be-
JIMYHH, IPOCUHTAHHAS IO ypaBHeHHIO (22.31), mpuBeneHa Ha pHucC. 22.2.

Temneparypa ucTeueHHsI ra3oB IIPH B3pHIBE He SIBJISETCS MOCTOSIH-
HOH BeJHYHMHOM, YTO BBHI3BIBAET MONOJHHTENbHBIE CJIOXKHOCTH B pacde-
tTaX. B HauaJse B3pbIBa MpH paspylIeHHH JerkocOpachiBaeMbIX KOHCT-
PYKLHIT yepe3 OTBEpPCTHsS HCTEKAeT BO3/YX HJIH BO3AYX B CMECH C rOpio-
YUM BELIECTBOM, a 3aTeM TOJIbKO NMPOAYKTH TOPEHHS] B CMECH C H30BI-
TOYHBIM BO3AYyXOM, HMewIliHe Gojiee BBICOKYIO TeMmIepatypy. B atom
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ciyyae 1eneco06pa3Ho M0Jb30BATLCS YCPEAHEHHBIMH 3HAYEHHAMH TeM-
neparypbl HcTeueHHs ras3oB. PacuerHasi popMyJia o ompejesieduio SToxH
BEJIHYHHBI MOKeT ObITh I0JIy4eHa Ha OCHOBAHHH YPaBHEHHUS TEMJIOBOTO
6ananca. [Ipu 3TOM TemnocojepKaHHe INPOAYKTOB TOPEHHS B CMeCH
¢ Bo3ayxoM npu teMmnepatype ucredeHust [Wy—+ (0,8Woou— Wy ) 1Cxer Tucr

S

[rucm,"lc
Aﬂﬂ,,ﬂ-iars-m:na | —
AP 0,1-10°Ma
300 8 P30a=0,0510°M ]
/ =
200 ,// e =
/ // =
10 A

400 800 1200 1600 2000 2400 2600 Tyem,K

Puc. 22.2. 3aBHCHMOCTb CKOPOCTH

HCTEUeHHsI ra30B NPH B3phIBE uepe3

OTBEPCTHSI OT JONMYCTHMBIX Harpysox

Ha KOHCTPYKUHH H TeMIepaTyphbl HC-
TeYeHHs

JIOJIZKHO PaBHSITbCS TEIIOCO/AEpIKaHHI0O 06pa3oBaBLIMXCS TNPH B3pbiBe
ras3oB Wyc, T, U Temiocosep:kaHHIO BO3AyXa, HEe YUacCTBYIOILEro B pe-
akuuu ropenuss npu B3pbiBe (0,8W,ou—Wy)c,Ty:

(22.34)

[Wn+ (O;8Wuom_wcm) ] CHOTTBC'A‘:' Wncn.rTn+ (O,SWHOM—WCM) ]CaTm

I'le Cyer — TENJIOEMKOCTb I'a30B, HCTEKAIOIHX IIPH B3phIBE yepe3 OT-
Bepcrust, KIx/(M3:-K); ¢, — o6beMHas yJesnbHasi TENJI0eMKOCTb

Bo3ayxa, kIx/(m3-K).

TlpH Cper ~ Cy =~ Cyy, UTO MOKHO JONYCTHTH B MpPaKTHYECKHX pacue-
Tax, pelleHHe ypaBHeHUs (22.34) OTHOCHTE/NBHO TeMIepaTyphl HCTeue-
HHSI Ta30B IIPEJCTAaBJseTCs B CJeAyloLieM BHJE:

W,Tut (08Waou—Weu) T (22.35)
WB+O,8W1!0M_W°M

+ TloacraBuB B MocJaefHee paBeHCTBO U3 ypaBHeHHs (22.16) 3HaueHue
W,, umeeM:

0,8wm,-,.+( B 1 ) wc,‘] TyA40,8Waou— Weu) T

Po

Tnc‘r=

TICT=

Oaswnou+( '&' =1 ) WCM+Oy8WHOH~WcM

Po
(22.36)
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CornacHo ypaBHeHusIM (22.4) u (22.22), oTHOLIEHHe HAaBJIEHHS NPH
B3pBIBE CTEXHOMETPHUECKOH KOHIEHTPAIMH CMECH B 3aMKHYTOM o0beMe
Ps K IepBOHAYaJbHOMY JaBJIEHHIO P, NpejcTaBJ/sieT co60i cTeneHb pac-
LWIHPEHUS TPOAYKTOB TOPEHHUS €:

R (22.37)

C yueroM storo o6crositeqibcTBa ypaBHeHHe (22.36) mpeobGpasyercst
B CJIeLYIOIHHA BH:
Tneq-: [O,Swnom+ (e—l)Wc.,] Tg+ (O,SWHOM—WcM) Tn - (2238)
OySWnom‘l_ (8— 1 ) W0M+0)8WHOM_WGM

IIpu 3ara3oBaHHOCTH IOMELIEHHs B OTHOCHTEJbHBIX JHOJISIX K TeOMer-
puueckoMy o06beMy noMmeuieHUss Wy, HMeeM:

| oste—ngre=( T Jos—l |1,
e W : (22.39) -

1,6+ (e—2)

nom

ITpu Wy=0,8 Wy, T. €. IpU MONHOH 3ara30BaHHOCTH CBOGOIHOTO
o6beMa MOMeEIIeHHs] B3PBIBOONIACHOH CMeChbl0 CTeXHOMETPHUYECKOH KOH-
nenrpaud, Weu/Wipow=0,8 u Tye,=T,, uTO nokasbiBaer clnpaBeiJiU-
BOCTb BBIBE/IEHHOTO YpPaBHEHHS JJIs ONpeJeJeHHs] CPEeJHEro 3HaueHHs
TeMIepaTypbl HCTeUeHHsl 'A30B NPH B3pHIBE.

PacuerHoe Bpems B3pbiBa. 3a pacueTHOe BpeMs B3pPbBA T,
(cM. puc. 22.1) nmpuHHMaeTcsl BpeMsi HCTeUEHHs] INPOJYKTOB TOpeHHs
yepes OTBepCTHs, 0Opas3oBaBIUHeCcss NPH BCKPBITHH JerkocGpachiBae-
MBIX KOHCTpyKUHME. OHO onpejesisiercsi KaK PasHOCTb MeXAY IOJHBIM
BpeMeHeM B3phIBA T,, U BPeMeHeM HapacTaHHs H30BITOYHOTrO JaBJIEHHUS
B TIOMEIIeHHH 10 Apyon:

Ts=Ts.u " Tp.u- (2240)

‘Ilpu pacuere BpeMeHH B3pbiBa IpPEANOJAraloT, 4YTO HCTOYHHK BOC-
NnJaMeHeHHs] pa3MelleH B reOMeTPHYECKOM IeHTpe B3PbIBOONACHOTO
obbeMa cMmecH, NPUBEIEHHOTO K cdepe.

DTO ABJASETCS HAHXYIUIHM CJlydaeM H3 BCeX BO3MOXKHBIX, TaK Kak
BBHI3bIBaeT 6osiee OBLICTPOE HapacTaHHe JaBJeHHUS U yMeHblIaeT pacyer-
Hoe BpeMd B3pbiBa. Takum o6pa3oM, MOJHOe BpeMsI B3pBIBA MOKeT
O6BITH ONpeseseH0 KaK BpeMsl nepeMelleHnss GpPOHTA MJIaMeHH OT LEHT-
pa cdepbl 10 ee 000JGUKH C paguycoM R, ompejessieMOro u3 ypas-
HEHHUS: :

eWew =———:— nR3, (22.41)
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OTKyJAa TIpH ewcm<wnou:

—tt =(,62 R 22.42
R= ] 4315 V € ( )

[Mpu eWou=Wyo Cllefiyer npuHEMAaThH
R=0,62 7 Woom. (22.43)

s onpenenenus HayaJbHOTO BpeMEHH B3PHIBA T,y HEOOXOAUMO
pacnosarath 06’beMOM B3PBIBOONACHO# CMECH, IPH CrOpaHUH KOTOPOH
B 3aMKHYTOM O6beMe NOMelleHHs1 H30bITOUHOe AaBjieHne Ap, yBeJHUUT-
sl 10 JIONMYCTHMBIX HATPY30K HAa KOHCTPYKUHH ADon. O603HAUHM 06BEM
takoi cmecu W!.,. B aTom ciyuyae ypaBHeHue (22.6), nmpeacraBieHHOe
B BHJE:

W
Apy=p,(e—1) === | 22.44
Pafe=—=1) = W ( )

NOKAa3bIBAET, YTO BCErja MOXKHO MoA06paTh TaKOH 061>eM B3pbIBOOINAC-
HOH cMecH W,,.—W ewy TIPH KOTOPOM Ap, ADxoas

Apnon=po(e—l)ﬁ ; (22.45)
HJIH :
Wi 2ProWror (22.46)
Po(e—1)

[Ipu o6beMe cropeBuieii cMecH, paBHOM 06beMy cepbl ¢ pagHycoM
I, HMeeM:
eW! = i;— ard; (22.47)

3/ AT e
38W ™ 0,62 1 eWlon (22.48)

r=

IloacraBuB B mocsefHee paBeHCTBO U3 ypaBHeHUs (22.46) 3HaueHue

Wi, DOJNyYuM:
G e e i
r=0,62I/ML + (22.49)
pO(e—l)

PacuerHoe BpeMs B3phiBa (BpeMsl HCTeYeHUS] NPOAYKTOB TOPEHHS
B CMeCH C BO3JYyXOM) OIlpejie/isieTcsl Kak BpeMs IepeMelleHHs: GpoHTa
IJIaMeHH OT TMOBEPXHOCTH C(ephl ¢ PAAHYCOM T 10 MOBEPXHOCTH C(hephl
¢ paguycom R. U3 ypaBHenuii (22.42) u (22.49) caenyer:

R—1=0,62 Ve (V Weou — ]/Apmw““) ; (22.50)
po(s_l)
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1

Jasi onpesesenusi BpeMeHH B3pbiBa CylleCTBEHHOe 3HaUeHHEe HMeeT
CKOpOCTb TepeMellleHHsI (ppoHTa mNaMeHH. Pas3inualoT HOpPMaJbHYIO
CKOPOCTb TODEHHS Vy H HabJI0faeMyio V,, NPHHHMAaeMyl0 B KauecTBe
pacyetHo#i. IIpy HOpMa/bHOM CKOPOCTH pacCHpPOCTPAaHEHHSI TOPEHHS
nepeMelleHHe MJIAMeHH OCYIIEeCTBJSETCA 3a CUeT NepejayH Telsa Tel-
JIONPOBOJHOCTBIO OT FOPSILEro CJI0SI XOJOJHOMY. 3HaUeHHsI HOpMaJIbHOH
CKOPOCTH CPaBHHTEJLHO HEBEJHKH H 3aBHCAT OT COCTAaBa CMECH, AaBJle-
HHs U TeMnepatypsl. Ha6iionaemble Npu B3pbiBE CKOPOCTH TOpEHHUS
cMecell B HECKOJIBKO pas MPEeBHIIAIOT HOPMaJbHYI0. ITO OOBICHSETCS
paclIHpeHHeM NPOAYKTOB rOPeHHsi BHYTPH cdephl, OrpaHHueHHO# PpoH-
TOM miaaMeHu. Kpome 3Toro, npu onpejaeseHHbIX YCIOBHSIX HMEET MecTo
HHTeHCH(UKAIHs NpolLecca ropeHHsi B3PBIBOONACHBIX cMeceil, KoTopasi
NPHBOAHT K YCKOPSIIOLIEMY PEXKHMY TOPEHHS:

Vp=0aVye, (22.51)

rae Kos3(GhHIHEHT o, XapaKTepH3YIOUHil yBeJHueHHe HOPMaJbHOH CKO-
POCTH TOpeHHs NPU YCKOPSIOIIeMCSl pexkHMe TOPeHHs, B NpaKTHye-
CKHX pacyeTax IpH ONpeJeseHHHd BPeMeHHU HCTEUYEeHHs ra3oB yepes
IpoeMbl IPHHHUMAETCs] PaBHBIM 2, a IPH ONpPeJeJeHHH BeJHUYHHBI
Tys PaBHBIM 1.

Hcxonst M3 BBILIEH3/IOKEHHOTO, CJEAYeT:
= (R—r) /v,. (22.52)

C yuerom ypaBHenuit (22.50) u (22.51) npu a=2 H eW <Wyy
nMeeM:

3/ ApnoanoM
031\ vV Wi — o(e—1
il Pt 1) ) (22.53)

Ecan eW =W,

081 ¥ W 1— ]/ g )

L - Pt} (22.54)

Bpems or Hayasa B3pbIBa 0 MOMEHTa BCKPHITHS JerkocOpachiBae-
MBIX KOHCTPYKUHI NPH AD,n ONpe/essieTcs C yueToM ypaBHeHu# (22.49)

1 (22.51); npuia=1:
VApnOHWHOM
0,62 5
T = It (22.55)
VeV €
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Pacuernas BesHuHHA BpeMeHH B3phiBa (BpeMEHH HCTEUYEHHS ra3os
yepe3 OTBEPCTHsI) MOXKET HMEThb OTPHIATeNbHOE 3HaueHHe JHGO ObiTh
paBHOH HyJ0. D10 caefyer u3 aHajiuda dopmyas (22.53). Ilomobuble
cJlydyad BO3MOXKHBI IIDH MaJioM o0beMe B3pbIBoonacHoi cmecH. OHH 03-
Ha4yamwT, 4YTO peaJsibHble HArpyskKH Ha KOHCTPYKIIHH, BOSHHKAIOIIHEe NpPH
B3pbiBe, MEHbIIE HJH PABHBI JOMYCTHMbIM. YCTPOHCTBO JerkocOpachl-
BaeMbIX KOHCTPYKIIH B JaHHBIX CJIydyasiXx He Tpebyercs.

22.3. Pacuer TpeOyemoii nJjomaau JerkocopachiBaeMbix
KOHCTPYKLMH

Pacuer Tpebyemoii mioma n jgerkoc6pacbiBaeMblXx KOHCTPYKIHH Be-
aercst npu T,=293 K u p,=10° ITa. B Hayase pacyera ompenensiiot
ucxonubie gaHHble: Woy, Woow, APgon, M, 0, T,, v,. O6beM B3pEIBOOMAC-
HOW CMECH ONpeJessieTcs IIPH CTEXHOMEeTPHUECKOi KOHLUEHTPAIUH B CO-
OTBETCTBHH C YKa3aHUSMH IO ONpPE/eNeHHI0O KaTeropuii IpoOU3BOJACTB 110
B3PBIBHOH, B3PBIBONOKAPHOH U MOKAPHOH ONMACHOCTH, a 00beM IoMelle-
HHS — TIO IPOEKTHHIM MarepHasjaM. BeJHuuHBI m M N onpeessoTcs
H3 peakKluH ropeHHs, @ ADyon, Ir H Vy 110 CIPABOYHBIM JaHHBIM. I1pu oT-
CYTCTBHH CHPaBOYHHIX JaHHBIX [10 TEOPETHYECKOU TeMIlepaType ropeHus
BentecTB T, ee ompenesnsiioT pacueToM IO METOJHKe, H3JI0KEHHOH B Ha-
crosimiel raaBe yueOHHKA. [locse ompeneneHusi HeEOOXOAHMBIX HCXOJ-
HBIX JAHHBIX NPHCTYNAIOT K pacuery IapaMeTpoB, BJHUSIOLHX Ha IJIO-
majb Jerkoc6paceiBaeMbix KOHCTpyKuuii. Cxema K pacuery TpebyeMoit
NJIOILAIH JerkocOpackiBaeMBIX KOHCTPYKUME (puc. 22.3) mo3sBossier
ompezensaTh TpebyeMyio NJOMAAb JerkocOpacbiBaeMbiX KOHCTPYKIHH
H NpPH KOHIIEHTPAIHMSIX B3PHIBOONMACHBIX CMeceH, OTJIMYHBIX OT CTEeXHO-
MeTpHUeCKHX. B aToM ciyyae 06beM B3PHIBOONIACHOH CMECH PACCUHTHI-
BaeTcs NMpH 3aJaHHO# KOHIEHTPAIMH, a TeMIepaTypa TOPEeHHs CMeCcH
T, U cooTHOLIEHHe YHCIa MOJel MPH pPeaKIHH TOPeHHS — C YUYeTOM
U36bITOUHOTO KOJIMYeCTBa BO3/JyXa, Haxojsulerocss B cMecH. Pacuer
OCJIOKHSIETCSI OTCYTCTBHEM HCUEPNbIBAIOUIUX CHPABOYHBIX MAHHBIX MO
HOpMaJIbHO! CKOPOCTH PaclpOCTpaHeHHUs MJIaMeHH V, B OeHBIX CMecsX.
Cuaenyer Tak:ke 3aMeTHTh, 4TO pacuer TpebyeMoii miomanu jerkocbpa-
ChIBaeMbIX KOHCTPYKILHI NMPH KOHIEHTPAIlUH B3PHIBOONMACHBIX CMecei,
OTJIMYHBIX OT CTEXHOMETPHUYECKOH, He Oy/leT B MOJHOH Mepe OTBedaThb
Tpe6oBaHHsAM 6€30MacHOCTH.

Mpumep. Onpenenuty TpeGyeMylo mioniaib Jerkoc6pachiBaeMbiX KOHCTPYKUHH TpH
3ara3oBaHHH CTEXHOMETPHYECKON alleTHJIEHOBO3AYLIHON cMmechio 25% o6beMa mnpowu3-
BOJCTBeHHOro momeuienust. O6beM nomenienust paser 1000 m3. JomyctHmast Harpyska
Ha KOHCTPyKuuu npH B3puie Ap, . =0,05-10° ITa. Teopernyeckasi TemmnepaTypa rope-

HHS aneTHJeHa (paccunTaHHasi paHee B mpuMepe) coctasiser 2989 K.

Pemenmue.
1. OmpenensieM HCXOAHBIE NaHHbIe, HEOOXOAHMbIE /ISl pacyera.

w
HPH ol =0»25 WcM:0'25 WHOM=250 Ma;

oM
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Puc. 22.3. Cxema Kk pacuery TpebyeMoi MNJOIIAAH Jlerxoc6pa-
ChHIBAEMbIX KOHCTPYKIMH

T,= (t,+T,)0,9= (27164-273)0,9=2690 K. s

MakcHMaJ/IbHyIO0 CTeNeHb PACIIHPEHHs! NPOAYKTOB IOPeHHs: H HOPMaJbHYIO CKOPOCTh
ropeHusi NPHHHMaeM 1O JAaHHBIM TNPHI. 3:
e=3_8; v,=1,67 m/c.
2. OnpejensieM pacyeTHYI0 NPOJOJKHTENLHOCTh HCTEUeHHs TNPOAYKTOB TOpPEHHS
4epe3 OTBEPCTHS:
npu eW,, —8-250=2000 M®*>W . =1000 m® /
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T = o

B
Vu€

e L
3 8-0,05-10°
0,31 ¥ 1000 (lf ]/—105—*'7 )
= =0,16 c.
1578

3. Onpenensiem TemMnepaTypy HCTeYeHHSI MPOAYKTOB B3phIBA:
Y [0,84(e—1 )Wcu/wnou]TB+ (018_Wcu/wnuu)Tn
i 1,64+ (e—2) W, /W, -
[0,8+ (8—1)-0,25] - 2690+ (0,8—0,25) - 293

= =2276 K.
1,64 (8—2)-0,25

4, OnpeﬂeﬂﬂeM CKOPOCTb HCTE€YEHHHA NPOAYKTOB TrOPEHHS:
Vor= 904 V VT;[ lj(p(;/p;,;) 0’288_]— o

108 0,286
=3341/ 9075 [1__ (__) ] —186 w/c.
: s 1,05+ 108

5. OnpenensieM H36BITOUHEI 06beM MPOAYKTOB TOPEHHs NIPH B3PhIBe
Awn= te-=1 )‘NCM/“’qu_'O’8 (pnon/po_ 1)=
10510

el ):1,71 M3/ M.

= (8—1)0,25—0,8 (

6. Onpenensiem TpeGyemyio mjowiafb JerkocGpachiBaeMblX KOHCTPYKILHIL:
Av, 1,71

i - =0,058 m?2/m%;
s ST 7, N 0,16-186
F o p=T.0p Wion=0,058-1000=58 mZ
Fnasa 23

YCTPOMCTBO JIETKOCBPACBIBAEMBIX KOHCTPYKIUM

23.1. Buapl jgerkocOpachiBaeMblX KOHCTPYKLHH
U uX 3 (eKTHBHOCTD

K JIBI‘KOCﬁpaCbIBaeMI:IM KOHCTPYKIHAM OTHOCATCA CTEHOBBIE H KPbI-
HieBbl€ ITaHe/J H, OKHa, pacnaulHbie ABepH H BOpPOTa, a TaKXKe IIpouyHe
orpaxjamwline KOHCTPYKTHBHBIE 3JIEMEHThI, paspylieHne H/aH OTKphbiBa-
HHE KOTOPBIX NPH B3PBIBE MPOUCXOAHUT TMPH H306LITOUHOM JaBJICHHH,
He IIpeBhIIaIieM AOMYCTHUMOro AJii OCHOBHBIX HECYIIHX H OrpazxKpaaro-
HIHX KOHCTpYKI.lPIﬁ 3nanus. C 1menpio JOKaJU3aliid BO3MOXKHOTO B3pbIBa
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B Ipejesax OAHOTO MOMELleHHs BBHINHOHBIE NMaHEeJH pPa3MellalT B Ha-
PYKHBIX OrpaxKAalOUUX KOHCTPYKUHUSAX 3]aHHS, a OMELIeHHsS C B3phl-
BOONMACHBIMH TEXHOJIOTHYECKHMHU TIIpoleccaMu — Y HapyXHbBIX CTeH
aubo Ha BEPXHHX 3TaxXaX B MHOro3TaiKHbIX 3/1aHHUAX. CTeHOBBIE BBI-
mubHble TaHeJH MpPeJCTaBASIOT C060H oOJerdeHHble Orpaaalouiie
KOHCTPYKIIHH, HaJeXHOCTb cpabaThbiBaHHUsI KOTOPBIX OOecIeuHBaercs
COOTBETCTBYIOLIUM KpellJieHHeM K Kapkacy. CMelleHne TaHeJH TpH
B3pbiB€ NMPOUCXOAHUT 34 CUET MECTHBIX pa3pylleHHi IMaHeJaH B MecTax
KpenseHusi nubo paspylleHu# y3naoB KpemneHus. OJHH U3 BapHAHTOB
COYJIeHeHHus nerxocépacmaaeMux CTEHOBBIX MaHeJed C KapKacoMm 3/1a-
HHUSl TOKa3aH Ha puc. 23.1.

Puc. 23.1. Cxema KpemJeHHS CTEHOBHIX JierkocOpachi-
BaeMBIX KOHCTPYKIIHIi:

1 — aukep; 2 — KpenexHbIll 60aT; 3 — repMeTHK; 4 — Hallesb-
HHK; 5 — mwaiba; 6 — cTeHoBasi TpexcjoiiHasg maHeab; 7 —
KOJIOHHA

[Tanenn kpensTcst K Kapkacy ¢ momouibio T-o6pasHbiXx aHKepoB 1.
IC 11ea1b10 YMEHbILEHUs CONPOTUBJIEHHS TTAHEJU H3OBITOUHOMY J1aBJEHHIO
IpH B3pbiBe B yrJiaX Hapy>KHOro ac6ecTOLeMEHTHOro JIUCTAa AesaloTcs
BbIpe3bl JJIsi ONUpaHusi maibel 5 KpenexHoro 6ojta 2 Ha AepeBSHHYIO
600BIIIKY, 3aKJaJblBaeMyi0 B TMaHeJb BO BpeMs ee H3TOTOBJIEHHS.
ITono6GHOe KpelyieHHe CTeHOBHIX BHIIIHOHBIX MaHeJeH pacCUUTaHO Ha
H3JIOM BHYTPEHHOro 06/HIIOBOYHOTO CJ0S Ha y4acTKax KpeIIeHHs IPU
JEHCTBHH B3PBIBHBIX HAarpy3oK. I['epMeTHUHOCTb COUJEHEHUH HaHeseH
H HX 3allUTa OT BHEIIHHX aTMOC(EepHBIX SBJEHHH NOCTHUTAIOTCS IPO-
KJaJKOH repMeTHKa 3 B CThIKaX IaHeJeH, YCTPOHCTBOM pPEe3HHOBBIX
NPOKJIAZ0K MeX/Iy Iai6oi KpemexkHoro 0osiTa M KapkKacoM IaHesH
B MecTax KpeIieHHs, a TaKxXKe HaJHUYHeM BepTHKaJbHHX HallleJbHH-
KOB 4.

B KauecTBe BHIILIHOHBIX MaHeNel MOTYT TaKxkKe MPUMEHATbCS H APY-
rue Jierkie creHoBbie maHesnu, paspaboranubie IHUUCK um. B. A. Ky-
uepenko, LIHWUWIIpomananuii, ['ocxuMnpoekToM H 1p.
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Jlas ycTpoiicTBa yyacTKOB JierkocOpachiBaeMbIX MOKPBITHIl MpHMe-
HSIIOTCH eJie300eToHHble MJuTHI ¢ oTBepcTsimu tHna [1J1  (mumra
Jserkoc6paceiBaeMasi) JHO0 obJieryeHHBle KpHIIIEBble MaHENH.

JKene306eToHHbIE TJIHTHI, NPHMEHsE€MBble Ha y4acTKaX MOKPHITHH
¢ Jerkoc6paceiBaeMOH KpPOBJIeH, H3rOTOBJSAIOTCS PeOPUCTHIMHU IHPHHOM
1,5 M 1 3 M, aoiuHo#t 6 M 1 12 M ¥ umeror maccy ot 1200 kr xo 4500 Kr.
[Ipn MapKHpOBKe IJIHT yKa3biBaeTcsi LM(POBOH HHAEKC, OTOOpaikalo-
LIMA HeCymlyi0 CMOCOGHOCTb IIMT, KJacC HampsraeMoii apmartyphsl
M pasMephl IJIHTH B IyaHe. B Mapkax miuT as JjerkocOpaceiBaeMoi
KPOBJIH B YHCJHTeNe Ao0aBasercs OGykBeHHbIH uHHAekc JI. Hanpumep,

[TJIA-IV 1.5X6 M
1,5X6
npefHasHayeHa JJs y4yacTKOB NMOKPBITHH ¢ JierkocOpackiBaeMoill KpoB-
Jiell, HMeeT HanpsAraemyio apMatypy kJaacca A-IV u undposoil un-
nekc 1, orobpaxamouiuii onpeAeneHHy0 Hecyllyilo crnocobHocts. [lao-
1laAb OTBEPCTHH, PAaCKphIBaeMbIX NPH B3PhIBE, a TaK¥kKe MX KOJHYeCTBO
3aBHCAT OT pa3MepoB NMJHUT U crnocoba yknaaku. OHa xapaKTepHayercs
K03 hHUIIHEHTOM NPOEMHOCTH Kyy, T. €. OTHOILIEHHEM IJIOUA/H POEMOB,
pPacKphIBAIOIUXCS NPH B3pbIBe, K IMJIOIAJAH OrpaxKjaiolled KOHCTPYK-
IUH (DJIHTHI, TMOKPBITHSI, HapyXKHBIX CTeH). Jljas BbIIyCKaeMBIX NpO-
MBILIJIEHHOCTBIO Kese300eToHHbIX KT THna I1J1 koahdunuent npoem-
HOCTH HaH B Taba. 23.1.

mapka ( —1) o3Havaer, 4TO MJHTAa pa3MepoM

Ta6anua 23.1
Pasmep nanTH, KosmuecrBo oT1- Ianomans orsep- Koaddunuenr
M BepCTHH cTuii, m? NPOEMHOCTH
1,5X6 4 5,14 0,57
3,0X6 6 12,3 0.68
1,5X12 8 9,95 0,55
3X12 12 23,4 0,65

[TnuTH IWHPHHOHA 3 M C NPSIMOYrOJbHEIMH OTBEPCTHSMH YCTaHAaBJIHU-
BalOT HA y4yacTKax JierkocopaceiBaeMo# KpPOBJIH BIUIOTHYIO APYT K ApY-
ry; LWIBbl MEX/y HHUMH 3aMOYIHAIOT UEMEHTHBIM PacTBOpoM. [LauThl wn-
puHOH 1,5 M 0OBIYHO YKJIAJBIBAIOT C MPOMEXyTKaMu 1,6 M, yeM JHOCTH-
raercsi yBeJuueHne Koa(p@HIHeHTa NPOEMHOCTH ydyacTKa Jerkocopachi-
BaeMoro mokpeitusi A0 0,79 pns naut ¢ pasmepamu 1,5X6 m u 0,78 aas
miIuT ¢ pasmepamu 1,512 M. Cxema ycrpoiicTBa Jierkoc6pacbiBaeMoro
MOKPHITHS MO XKeje300€TOHHBIM IJIUTaM I0Ka3aHa Ha puc. 23.2.

IToepx naut I1J1 yknaabiBaloT ac6ecToleMeHTHYIO (aHepy yCHJIeH-
Horo mpoduas. [jsi obecnedeHus: Napou3oJsnuu acGecToleMeHTHbIe
JIUCTHI, ¥ OCOOEHHO CTHIKH, 0OMa3bIBalOT ropsiueii GHTYMHOH MaCTHKOH
C TpefBapHTENbHON NPOMa3KoH IIBOB MeXJy HHMH OMTYMHOH 3amas-
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Ko#. Ha acOGecronemMeHTHble JIHCTHI YKJIA[AbIBAKOT TEIJIOH30JSIHI0, HO-
BepPX KOTOPOH YCTPaMBAIOT I11eMEHTHO-NECYaHyl0 CTSXKKY TOJIIHHOH
1 cm. TTo cTsizKKe HACTHIIAIOT BOJAOM30JISIIIHOHHBIN KOBEp, NMPHKJEHBae-
MBI MacCTHKOMl, MOBEPX KOTOPOTO YCTPAHBAIOT |5-MHIJHUMETPOBHIH 3a-
ILHTHBIH CJON U3 I1Iiaka ¢ MmIoTHOCThIO a0 700 Kr/mé,

4] o] o a| o] o] 4] ][ ] 4] 4] 5] [ <]

Puc. 23.2. Cxema ycrpoiictBa Jierkoc6pacbiBaeMOro MOKPBITHS:

| — cnaownsle Kene306eTOHHbIE TJAHTH; 2 — ac6ecToleMeHTHble JH-
CTHI; 3 — TenJou3oJAALus; 4 — IeMeHTHO-lleciaHasi CTSXKKa; 5 — BOJO-
H30IAUHOHHBIT KoBep; 6 — 3aumuTHBIN c¢Jj0f; 7 — pacKpbIBHbIe [IBbI;
8 — NJHTHI
1,5X6

Jasa obecnieyeHust NPOCTPAHCTBEHHOH pabOTHI Kapkaca 3JaHus
¢ JerkocOpachiBaeMoil KpOBJiel 1O KOHTYPY TeMIepaTypHbIX OJI0KOB
H 10 CPeAHHM TNPOJOJBHBIM PSiZaM KOJOHH YKJIaAbIBAIOT IJIHTH 0e3
OTBEPCTHH, €CJH IO BEPXHHM MOsiCAM CTPONHJBHBIX KOHCTPYKIHIH
He NpelyCMaTPUBAIOTCs CHelHa/jbHble CBA3H. BIoab KpaiHHX PSLOB
KOJIOHH IIHPHHA MOJOCH M3 CIVIOIIHBIX IJIMT J0J2KHA OBITb He MeHee
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"3 M, BIOJb CpeJHHX — He MeHee 6 M (1m0 3 M B KaXKIblii IpPOJIET).
Hlupuna nosoc u3 naut 6e3 OTBEPCTHH HasHayaeTcsl U3 yCJOBHA obec-
neuyeHust paboOTH MOKPHITHS KakK XKecTKoro aucka. [lnaH packmaaku
JKeJ1e300eTOHHBIX IVIHT MOJ JIerKocOpachBaeMyl0 KPOBJIIO NMOKa3aH Ha

puc. 23.3.
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Puc. 23.3. [lnan packynaaku Keje306eTOHHBIX IUIHT MOJ JIErKo-
cOpachiBaeMylo KpOBJIO:

1 — nauTel (c oTBepCTHAMH); 2 — CNJIOUIHBIE MJIHTHI

O61mKuM HeIOCTaTKOM JerkocopachliBaeMblX MOKPBITHH SIBJSIETCS Ha-
JIHUHE CIJIOIIHOIO KOBpa MSITKOH KpPOBJIM 1O ocHOBaHHIO. Ilpu cmiom-
HOM CJIO€ KPOBJIH, Ha KOTOPHIH B Ipolecce SKCIIyaTallud HEeOZHOKpaT-
HO HACTHJIAJH HOBBIE CJIOU C MPOMa3Koil GHTYMOM, PE€3KO YBEJHUHBAET-
¢ u3OBITOUHOE JAaBJieHHe, HeoOXO0NUMOe JJisi BCKPBITHS TAKHX KOHCT-
pyKuui npu B3pbiBe. Hanuuue KoBpa MSArKOi KPOBJIH OKa3kiBaeT 60Jb-
lIee BJIHsIHHE Ha MOBBIIIEHHE H3OBLITOUHOTO JaBJIeHHS NIPH B3PHIBE, UEM
Macca JierkocopachbiBaeMbiX KOHCTpYKIHH. IToatomy mpu KoHCTpyHpO-
BaHHWH JIerKocOpachblBaeMbIX MOKPBITHH MpPeAyCMATPHBAIOTCS pPACKPHIB-
HBle BB (puc. 23.4), paspesalomiue pYJOHHBIH KOBep M LIEMEHTHYIO
CTSKKY. PackpbIBHBIE HIBBI 0053aTeNbHO OJXKHBI NPeaycMaTpHBAThCH
Ha TPaHHIAX YYacCTKOB Jierkoc6paceiBaeMoil KpoBau. [Timomanb KpoBiau
MeX /1y IIBAMHU OTIPe/IesIsIeTCsI PacueToM.
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B coorBercTBHH ¢ Tpe6OBaHHSIMH HOPM Macca Jierkoc6pachiBaeMblx
3JIEMEHTOB B IIOKPBITHH C Yy4eTOM IOCTOSIHHOH M BpeMEHHOH [JIHTe/b-
K BpemenHo# auu-
TeJbHOH Harpyske OTHOCHTCA Macca cHeroBoro nokposa III—IV patio-
HoB CCCP (B COOTBETCTBHH C KapTOH paHOHHPOBAHHS TEPPHTOPHHU
CCCP mo cHeroBoMy NOKPOBY), yMeHbLIeHHas1 Ha 70 Kr/m2.

HOH Harpysok AoJkHa ObITh He Gosee 120 kr/m2.

Puc. 23.4. Cxema ycTpoficTBa pacKpbIBHOrO MLIBa:

1 — leMeHTHO-NecyaHasi CTAKKA; 2 — ac6ecTOneMeHTHble YIVIOBbIE JeTaljH; 3 — Haulesdb-
HHK H3 OLMHKOBAHHON CTaJH; 4 — 3alHTHbIH cJOif; 5 — BOJOH3OJISILLHOHHBIHK KOBep; 6 —
TENAOH30MAHA; 7 — acGecTOleMeHTHbIe BOJHHCThIE JHCTH; 8 — manTta I1JI

PacuerHast cHeroBasi Harpy3ka npH onpeJeJeHHH Macchl Jerkocopa-
ChiBaeMbIX 3JIEMEHTOB MJisi MOKPHITHI C YKJIOHOM He Gosiee 25° mpej-

craBjeHa B Taba. 23.2.

Tabauna 23.2

v

Paiionsr CCCP I I1 111 v VI
Pacuernas cHeroBasi Ha-, .
rpy3ka, Kr/m? - - 30 80 130 180
Jonyckaemas  (co6er-
BeHHas) Macca Jerkoc6pa-
CHIBa@MHX 3JIEMEHTOB,
Kr/m3 120 120 90 40 — —

PacueTHylo CHEroByl0 Harpysky AONYyCKaercs yMEHbINATh AJs MJO-
IPOEKTHPYEMBIX B pailioHax
CO CpelHeH CKOPOCTbIO BO3/lyXa 3a TPH Haubojiee XOJOJHBIX Mecsina
G6onee 2 M/c, yMHOXEHHEM Ha KO3(P(HIHEHT Koq:

Ken=1,2—0,1v,,

CKHX, 0Oe3 (oHapeH, MOKPHLITHH 31aHHH,

rie Vv, — CKOPOCTb Berpa, M/cC.
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JanHbie Ta6s. 23.2 cyllecTBEHHO CHHKAlOT 006/1aCTb TPHMEHEHHs
Jaerkoc6pacsiBaeMblx MNOKPBITHH. CJlefyer OTMETHTb, YTO B COOTBET-
CTBHH C KapTOH padOHAPOBAHHSA MO Macce CHEroBOro MOKPOBa HanboJb-
mas yactb Teppuropun CCCP pacnosaraercs B 111 u IV pafionax, rae
JonyckaeMasi Macca JerkocO6pachiBaeMbiX 3/1eMEHTOB B NOKPBITHSIX He
JOJIKHa NpeBHIIaTh, coorBercTBeHHO, 90 u 40 kr/m2 (6e3 yuera BeT-
POBHIX BO3/EHCTBHI MO ypaBHeHHIO 23.1). :

Maccy NOKpPHITHH MOXKHO 3HAQUHTENbHO CHU3HTb B CJydae IpUMeHe-
HHSl B HUX NaHeJsell, BHINOJHEHHBIX H3 3((dekTHBHBIX MaTepuaJsoB. [Ipu
NPUMEHEHHH MeJKOPa3MepHBIX IJIHT KOHCTPYKUHMH NMOKPBITHH Tpenyc-
MaTpHBAIOT C INPOrOHaMH Mo 6ajKaM HJIM BepXHHUM IHosgcaM (epm.
KpynHopasmepHble MaHeNH ONHPAIOT HENOCPEACTBEHHO HA CTPOIHJIb-
Hble KOHCTPYKUHH. CXeMa yCTPOHCTBA NOKPBITHS C MPUMEHEHHEM MeJ-
KOpasMepHbIX 3/71eMeHTOB [l0Ka3aHa Ha pHuc. 23.5.

Puc. 23.5. TlokpeTHe ¢ NpHMEHEHHeM MeJKOpasMepHBIX ac6ecToleMeHTHBIX
JIHT:

1 — macTHka YMC-50; 2 — MHHepaJabHBI BOiJOK; 3 — G6o6Gblika 40X 102X 120 MM; 4 —
ac6ecToneMeHTHbII MPOdHABHBIX JHCT; 5 — ynpyras npokaajaka; 6 — craJbHas HakJalKa;
7 — KnsiMMepa

Ac6ecToneMeHTHBIE NOJIBIE TIJTHTHl COCTOSIT M3 ABYX (UIypHBIX ac6ec-
TOLEeMEHTHBIX JIHCTOB TOUIHHON 8—10 MM, coelHHEHHBIX 3aKJeNKaMH,
TOPIEBHIX MJIOCKHX JIUCTOB, NPHOHBAEMbIX K JepeBSHHBIM BKJajblllaMm,
U MHHepaJioBaTHOro yremnyutess. [1aponsossiuio HAHOCAT Ha BEPXHIO
(BHYTpEHHIOI0) NOBepPXHOCTb HMXKHero Jsucra. Compsaraioor acbecroue-
MEHTHBIE IIJIATHl MO NPOJOJBHBEIM CTOPOHAM BHAXJECTKy, 3ajesbBast
IIBH MPOKJaJKaMH H3 YNPyroro Marepuaja u mMactukoit. K mporonam
ITUTHL KPENsiT KASMMEpaMH, a MeX/y co00ii — CTaJbHBIMH HaKJIaaKa-
mu. ITo nauTaM ycTpaHBalOT pYJOHHYI0O HJIH MAaCTHYHYIO KpOBJIO.
IIpn npuMeHeHHH PYJOHHOH KPOBJIM Ha y4acTKax JerkocOpachiBaeMbiX
NOKPHITHH HEO6XOAHMO NMPeAyCMaTPHBATh PACKPLIBHBIE LIBHI.

Hns ycrpoiicTBa BEHTHJIHPYEMBIX IOKPHITHI NPHMEHSIOT KPYIHO-
pasMepHble ac6ecrouementnnle nanenu ITAK (puc. 23.6).

ITanenb MOHTHpyeTCS H3 UYeTHIPeX NpPOJOJbHBIX acbecToleMeHTHBIX
IIBeJIJIEPOB, TPeX MNoNepeyHbX acOecTOLEMEeHTHHX AHapparM, ABYX
IJIOCKHX JIHCTOB TOJMUIHHOH 10 MM M MHHepaJOBaTHOrO yTeIJIHTENs
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ronumuHoi 50—100 mm. Haauuue B MOKPHITHH BEHTHAHPYEMBIX KaHa-
JIOB TO3BOJISIET OTKA3aTbCsl OT MapoH30JSUuH B naHensx. [Ipa Hemon-
30BaHHH IOKPBITHA B KayecTBe JierkocOpachbiBaeMOro Heo6XOJHMO Iipe--
JyCMaTPUBATh PACKPbIBHBIE LIBBI, KOHCTPYKIHSI KOTODHBIX MOXKeT OBITh
NPHHSTA aHAJOTHYHO KOHCTPYKI[HH NPOAYyXa.
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Puc. 23.6. Ac6ecronementnas naneab ITAK:

a — oOmui BuA; 6 — JAeTaJd BEHTHJHPYEMOro NOKpHITHA; | — MHHEpaJjoBat-

HbIl BKJajblll; 2 — CTaJbHble IOJOCKH; 3 — KO3bIpeK; 4 — pemeTrka; 5 —

cranbHas oGoiimMa; 6 — acGecTouemMeHTHAsi MOJOCKa; 7 — IMOJIOCKA JKecTH; 8 —
npoayx; 9 — pyGepoun; 10 — mopoHsos Ha MacTHKe

JIerkocTb U OTCYTCTBHE KPOBJIH H3 DYJOHHBIX MaTepHaJOB II03BO-
JISIOT NepCIeKTHBHO HCIOJb30BATh JJIS1 Y4aCTKOB JIerKocOpachiBaeMbix
MOKPBITHH aJIOMHHHEBO-IIACTMACCOBHIe TaHe u (pHc. 23.7), cocTosiuine
U3 oOpaMJIeHHus], IVIOCKUX aJIOMHUHHEBHIX JIHCTOB TOJINMHOH 1—2 MM
H yTeIIuTeNsi. AJIOMHHHEBbIE 1eTaju OOpaMJIeHHs] CKJEHBAIOT ¢ Jpe-
BECHOBOJIOKHHCTOH IUIMTON (WM OakeJH3UpPOBAaHHOH (aHepoH) H H0-
HOJHHTE/ILHO CKPEIVISIOT 3aK/IeNKaMH.

B OOBIYHBIX MOKPHITHSIX CTHIKH NONEPEK CKaTa JeNal0T BHAXJIECTKY
H COEJHHSIOT aproHO-AyroBoii cBapKoi. CTHIKH BIOJb CKaTa BO H3bexa-
HHE TOSIBJIEHHS] TPEUIHH OT TeMIepaTypHBIX HaNpsKeHHH YCTpaHBalOT
C KOMIIeHCAaTOpaMH, 06pa30BaHHEIME BEDXHUMH OOIIHBOYHBIMH JIHCTAMH
naHesei co cBapKoil moBepxy. BrlicoTa KOMIIEHCAIIHOHHOTO TpeGHS mpe-
nycmatpuBaercss paBHOd 150—300 mMm. IloslocTH CTHIKOB 3aNOJIHSIOT
MHHEepaJbHBIM BOHJIOKOM. KpOB/IO 1o maHesnsiM He HNpeaycMaTpPUBAIOT.

HUcnonp3oBaHue 3THX MaHene# moj Y4acTKH JIEI‘KOC6paCbIBaeMOﬁ
KPOBJIH BO3SMOXHO, €CJIH YTEIJIHTEJ]b naHejed He JAONyCKaeT - pacnpo-
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CTpaHeHHe OrHs IO KOHCTPYKIHH, & CTBIKOBbI€ CO€JHHEHHSI BBINIOJIHEHBI
-6e3 cBapku (cM. puc. 23.76, B).

[ITupoko npuMeHsieMble B IPOMBIIIIEHHOM CTPOHTE/ILCTBE MOKPHITHS
10 NPOMHUIHPOBAHHOMY HACTHAY INPH COOTBETCTBYIOLIEM KpEIJIEHHH
K NPOrOHaM TakiKe MOI'YT OBITb HCIOJIb30BaHbl MOJ JierkocOGpachBae-
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Puc. 23.7. AnoMHHHEBbIE YTeNJIEHHbIE NaHeIH:

a — oOwuii BHA naHenu; 6 — CTHIK BHAXJIECTKY MONEpeK cKara; B — CThIK ¢ (anable-
HBIM COeJHHEeHHeM; | — aJIIOMHHHEBBIE JIHCTBI; 2 — TEMJIOH30JSHSA; 3 — MHHepaJbHbIH
. BOHJIOK

o“.

)

Myio KpoB/awo. Cxema yCTPOHCTBA TAKOro0 IOKPHITHS IOKa3aHa Ha
puc. 23.8.

Hasi merkoc6pacbiBaeMOil KPOBJH pPEKOMeHAyeTcsi NMpo(HIHpPOBaH-
HBIH HACTHJ MpeAycMaTpPUBATh W3 AJIOMHHHEBBIX BOJHHCTHIX JIHCTOB,
MMEIOUINX MEHBIIYI0 Maccy IO CPAaBHEHHIO CO CTAJbHLIMH.

Jlerkoc6pachiBaeMble KOHCTPYKLUHH IO NPOMHIMPOBAHHOMY HaCTH-
JIy, @ TaK¥XKe C IpUMeHeHHeM o0JierdyeHHbIX NaHe el HMeloT psj NpeumMy-
LIECTB IepeJ JIerkocOpachiBaeMBIMH IOKPBITHSIMH 110 2Ke/1e306€TOHHBIM
nautaM. OHH MeHee TPYJIOEMKH IDH IPOH3BOJACTBE CTPOHTEbHO-MOH-
TaXHHX pabor, O6osiee SKOHOMHMYHBL, 006Jafal0T MeHbLIEH MaccoH
H K03 pHIHEHTOM NMPOEMHOCTH, OJIU3KUM K eIHHHILE.

Haunbonee a¢p¢heKkTHBHBIMH H3 Jerkoc6pacbiBaeMblX KOHCTPYKIHH
H 3JIEMEHTOB SBJSIOTCS OCTEKJeHHble NMpoeMbl. B COOTBeTCTBHH € Tpe-
60BaHHSIMH HOPM OKOHHO€ CTeKJIO TOJILMHOH 3, 4 H 5 MM momaabIo
He MeHee 0,8; 1 u 1,5 M2 coOTBeTCTBEHHO, 3aKJ/I0UEHHOE B IJIyXHe Iepe-
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Puc. 23.8. JlerkocGpachiBaemoe IMOKpHITHE MO NPO(HIHPOBAHHOMY Ha-
CTHJY:

a — paspes; 6 — pacKpbiBHOH# WIOB; B — KpeJIeHAe npodHIAHPOBAHHOrO HACTHJA

K nporoHam; | — MeTaJsin4ecKuii MpodUAMPOBAHHBIH HACTHJ; 2 — NapOH3OMALHA;

3 — MHHepaJiOBATHblE MJMTHI; 4 — BOJLOM3OJIANHOHHBIH KOBep; 5 — YroJok; 6 —

dacounbit snement; 7 — nocka 60X150 mm; 8 — MHHepaabHas BaTa, 9 — nepe-

BsHHAs GoGbimKa 60X60 mM; 10 — mporow; 1l — Kpemexnoe ycTpoHcrBo; 12 —
KOHBKOBBIH JIHCT

fJieThl, OTHOCHTCS K JIerkoc6pachiBaeMbIM KOHCTPYKUusiM. Beanunna
M36LITOUHOTO JaBJeHHsl, Pa3pylIaloulero OCTEKJIeHHEe, 3aBHCHT OT TOJ-
LHHBl §, MJIONIA/M OJHOrO CTeK/a B nepenjere Fe, U COOTHOLIEHUS €ro
cTopoH a/b. ATa 3aBHCUMOCTH JJIsi HOPMHPYEMBIX PasMepoB IPH IBOH-
HOM OCTeKJICHHH B IJIYXHX IlepenJierax nokasaHa Ha puc. 23.9.
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Puc. 23.9. BosaeiicTtBue B3pbiBa, paspylIaloNero JHCTOBOE
OKOHHOE CTeKJI0 (MpH ABOMHOM OCTEKJIEHHH)
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Ilpu ofHHAPHOM OCTeK/JeHHH BO3JeficTBHe B3phIBA, paspyliaiouiee
OKOHHOE CTeKJ0, HNpHHHMaercs ¢ Koadduuuedrom 0,85 or 3HadeHHi,
onpejeseHHbIX 110 HoMorpamme puc. 23.9. [Ipu nuomanu crekna Menee
0,8 M2 paspyialouiee AaBJjeHHe Pe3KO BO3PaCTaeT, H B HEKOTOPHIX CJIy-
yasix MPEBOCXOAHUT JONMyCKaeMoe AaBJIeHHe Ha KOHCTPYKuuH. Tak, cTek-
na pasmepoM 0,1X0,3 M u TommKHOK 2 ¥ 3 MM pa3pylualTCs NpH JaB-
JIEHHsIX, PaBHBIX, COOTBeTCTBeHHO, 57,5-10° u 61-10% [Ia. Iloatomy
JJ1sl OKOHHBIX MepenJieToB C IJIOLIaJblo OJHOrO CTEeKJa MEeHee HOPMH-
pyeMoii npeicMaTpUBaIOT NOBOPOTHBIE IIAPHUPHI MK MeTaH. B 3aBucH-
MOCTH OT PacHoJIOKEHHSI OCH BpallleHHsI MOBOPOTHbIE 3JIeMEHTHl OCTEK-
JIeHHs! TIOAPA3JAE/ISIOT Ha BepXHe-, HHXKHe- H CPEJHEeNO BeCHbIe, a TAKKe
3JIEMEHTHl C BepTHKaJbHHIM (60KOBBIM) mmapHupoMm (puc. 23.10).

RS

Puc. 23.10. CxeMbl HaBeCKH OKOH-
HBIX TEpeJieToB:

a4 — BepxHenoJBecCHble; 6 — HHXHe-

nojBecHbIe; ' B — CpeAHeNno/IBecHbIe;

r — YCJOBHbIe 0603HaAYeHHSA OTKpbI-
BalOUHXCA MepenyeToB
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Hcnbiranus, nposesennsle B MMCH um. B. B. Kyi#i6bieBa, noka-
3aJ/IH, YTO NPH BCKPBITHH BepXHeo/BECHbIX Iepel/eToB MaKCHMaJ/bHOe
n36HITOYHOE [aB/ieHHe B 00beMe KaMephl He mpesbimano 0,28-10° I1a,
KOrja IeperJieT 3aKphlBajiCs Ha 3aMOK, cpabaThIBalOUIHi MPH pacyer-
Ho#t Harpyske 10 0,05-10° ITa, u 0,12-10° [Ta — 6e3 3amka. [Ipx ucnbi-
TaHWH NEPeIvIeTOB C BePTHKAJbHBIM GOKOBBIM LIapPHHPOM MaKCHMaJb-
HOe [aBJjieHHe He TMpeBblmIaso  coorBercrBeHHo  0,022-10° Ila
1 0,01-10° ITa. Bo Bcex onbiTax mepemnJieTsl BCKPbIBAJIHCh A0 MOMEHTa
JOCTHKEHUsST (PPOHTOM INIaMEeHH BHYTPEHHeH IOBEpXHOCTH KaMephl.
[ToBopoTHBIE JierkocOpachiBaeMble KOHCTPYKIHH obecnedyHBaloT boJee
3¢ peKTHBHOE N0 CPABHEHHIO CO CMeIlaeMBIMH (CTEHOBBLIMH H KpHillle-
BbIMH BHIIIHOHBIMH NaHeJSIMH ) CHHXKeHHe JaBJeHHH, BO3HHKAIOUUX IIPU
B3pbiBe. Hanboapumnii appexT obecneuynBalOT NMOBOPOTHHIE IepenJeThl
C BepTHKaJbHBIM OOKOBBIM LIAPHHPOM.

Has onpenenenusi 3¢ HeKTHBHOCTH CMel[aeMblX KOHCTPYKUHH HCIIBI-
THIBAJHCh IJIUTH muomaapio 1 M2 u maccoir 20, 30, 50, 75, 100, 120,
150 kr. ITnuTH ycTaHaB/AMBAJIKCh B IPOEMBl ONBITHOH KaMephl 06beMOM
10 M%. MakcumasipHele H30BITOUHBIE [JaBJIeHHSI B KaMepe 3aBHCST
OT MaccChl U pPacloJIOKeHHs JerkocOpachiBaeMbIX ajeMeHToB. Tak, Ajas
HCIIBITBIBaeMbIX 06pa3ioB Maccoit 120 Kr, pacnoJioXKeHHBIX B OKPBITHH,
HabaogaeMoe faBjeHue B 1,6 pasa mpeBhllIano JaBjeHHe B KaMmepe
IpH pAacHOJIOXKEHUH AaHaJOTHYHOH KOHCTPYKIHH B BepPTHKAJbHOM
orpaxaenud. Ilpu usamenenun maccol 06pasos ot 50 g0 150 kr u36bi-
TOUHOE JaBJjieHHe B 0ObeMe KaMepbl, IPH BCeX NMPOYHX PaBHBIX yCJO-
BHsiX, noshimagocs or 0,013-10° xo 0,16-105 Ila mpu pacHoioKeHHH
X B BEPTHKAJbHOM OrpaKJeHHH, a pacrnojaraeMblXx: B INOKPBITHH —
ot 0,06-10° go 0,25-10° ITa. Takum 06pasoM, NpH aHAJOTHUYHBIX KOH-
CTPYKTHBHBIX pElIEHHSIX cMelljaeMble JierkocOpachiBaeMble KOHCTPYK-
I[HH, yCTpaHuBaeMble B BEPTHKAJbHOM OrpaKIeHHH, 3HAYHTENbHO 3(-
(eKTHBHEe, YeM B NOKDPBITHH.

23.2. BospeiictBue B3pbiBa Ha JerkocGpacbiBaeMble
KOHCTPYKUHH

Jlerkoc6pacreiBaeMble KOHCTPYKIMH 1O Xapakrepy paboThl MpH TO-
PEHHMH B3pLIBOONACHBIX CMecell pasfensioT Ha ABe rpynnsl. K mepBoi
rpynne OTHOCATCS KOHCTPYKIHH, HMEIOIIHe CPaBHHTENbHO HeGOJbLIYIO
Mdccy W paspyuiaioliiecsi MpakTHUYeCKH MTHOBeHHO. B atoM cayuae
CUHMTAETCs, YTO C MOMEHTA BCKPBITHS vIerKocOpachblBaeMbIX KOHCTPYKIIHH
HCTeuyeHHe rasa u3 ob6beMa NOMelleHHs] NMPOUCXOIUT yepe3 MOJHOCTbHIO
OTKPBIThIE MPOeMBl; H36LITOUHOE JaBJieHHe B NIOMellleHHH He MpeBblllaeT
3Ha4eHUH Apnon NMPU COOTBETCTBHU (DAaKTHUECKOH IJIOIIAJH B3PBIBHBIX
JIIOKOB PaCYeTHOH.

Ko Bropoii rpynmne oTHOCATCS JierkocOpachiBaeMble KOHCTPYKIIHH,
NPH BCKPBITHH KOTOPHIX HeJb3sl INpeHeOpeub cuiaamMu uHepuuu. [las
3THX KOHCTPYKUHI XapaKTepPHBIM SIBJSETCS OTHOCHTEJIbHO MeJJjieHHOe
BCKPBITHE NPOEMOB B OrpaKAaloluX KOHCTPYKUHAX. B pesyiabrare
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B HauaJbHBIH MOMEHT IIOCJIe BCKPBITHA IIPOEMOB H36BITOUHOE JAaBJieHHe
B NoMelleHHH OyleT BO3pacTaTbh H MOMKET NPEBLICHTb JONYCTHMOE, /a-
JKe ecsu (paKTHUecKas MJOLlaAb B3PHIBHBIX JIIOKOB COOTBETCTBYET pac-
4yeTHOl. B 3TOM ciyuyae 3ajzaua CBOAHTCS K OGECHEUEHHIO YCJIOBHI
BCKPBITHSI JIerKOCOpachiBaeMbIX KOHCTPYKIHH O MOMEHTa AOCTHKEHHS
B NIOMEIIEeHHH 3HAaYeHHH Ap,,; C TAKHM pacyeToM, YToOBl K MOMEHTY
JOCTHXKEHHsS] B TIOMELIEHHH JONMYCKAeMBIX U30BITOUHBIX AaBJIEHHH HCTE-
YyeHHe ra3a NPOUCXOJHJIO Yepe3 MOJHOCTbIO OTKPHIThIE MPOEMHBL.

HaunGosee xapaKTepHBIMH NPEACTABUTE/ISIMH BTOPOil IPYIIb JErKO-
c6pachiBaeMblX KOHCTPYKLHi SIBJSIIOTCSI CTEHOBBle 3JIEMEHTHl W TMJIHTHI
nokpbiTHi. PacueTHasi Harpy3ka, BCKPHIBAIOILAsi 3TH KOHCTPYKUHH [PH
B3pHIBE, 3aBHCHT OT pa3MepOB JerkocOpachiBaeMBIX 3/1€MEHTOB i ..,
H HX Macchl M, a Takxke CKOPOCTH HapacTaHusi AaBieHuii. Ee 3HaueHus
OTpeIeSIIOTCS:

AJIs nerxocépacuBaeMbe 3JIEMEHTOB HOKprTPIi:[

Appr=App(l+0,25 V fn.c.a_l )v (232)
IJisi BEPTHKAJIbHBIX 3/JE€MEHTOB (CTeHOBbIX naﬂeneﬁ)
Apy»=0,75Ap, (140,25 V T, c0—1); (23.3)
rae f,,_c,,, — IJIouraab nerxocﬁpacuaaeMoro 3JIEeMEeHTa, M2,

BospeiicTBHe B3pbiBa Ha FOPH30HTAJNbHYIO KOHCTPYKUHIO Ap, MOXKeT
ObITH ONpeje/eHo 110 NPUOJIHAKEHHBIM (opMyJiaMm:

s o6beMa mnomerieHus g0 620 m3
Ap,==335,2W,, 211 M0y 1983, (23.4)
1Jisi o6beMa noMmelnieHuss G6osee 620 M3
Apy=581,6Wiyy~*1"M"#28y %972, (23.5)
rie M — macca JerkocOpacbiBaeMbiXx KOHCTPYKUHH, KI/M2; Vv, — HOP-

MaJ/ibHasi CKOPOCTb TOpeHHsI CMecei, M/c.

YpaBHeHus (23.2) — (23.5) mo3BoJISIIOT OLEHUTh Maccy Jerkoc6pa-
CbIBa€MbIX 3/JIEMEHTOB C y4eTOM HX HHEPUHOHHOCTH. Y4YHTHIBasg MpH
9TOM, YTO pacyer IJOLaAH JerkocOpacbiBaeMblX KOHCTPYKLHH BeJeT-
Csl IPH APpon U MOJHOCTBIO OTKPHITHIX NMPOEMAX, JOCTATOYHO IMOJIOKHTh:

Apyp.»=KuAPgon, (23.6)
rie Ky — KoadhduiueHT 6e30MaCHOCTH, YYHTHIBAIOLUIHH HHEPIHOHHOCTD
JIerKocOpachlBaeMbIX 3JIEMEHTOB.
[Tocne moxcraHoBKH B ¢opmynay (23.2) 3HaueHu# Ap, H3 ypaBHe-
Huit (23.4) u (23.5), Ap,. U3 ypaBHeHHs1 (23.6) umeem:
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s obbema nomMenienus jgo 620 a3

0,826,, 0,932
KlApnon= 335,2M L ; (1+0»25 Vfcna ‘—1), (237)
Wos
nasi obbema momeleHus 6oJsiee 620 m?®
0,828, 0,932
e 581,6M**2%y, (140,25 V'feao —1). (23.8)

WO 17

nom

IlpenenbHO HomMycTHMasi Macca JierkocOpachiBaeMbIX 3JIEMEHTOB IO-
KPHITHH B Kr/M2 onpe/esisieTcs NP PeLIeHHH JABYX MOCJAEIHUX ypaBHe-
HHMH OTHOCHTEeJbHO M:

s obbeMa moMmenieHus g0 620 m?

K A 1,2
M=0,0009W ;% =P 7R (23.9)
1+0’25 V f.u.c.s—l

I o6beMa ‘moMeleHus 6osee 620 M3

1,2
M =0,0005W 2! KxAPzon vt (23.10)

1+0,25 V f.n.c.a_'l

B ypaBuenusx (23.9) u (23.10) mnuomans Jerkoc6paceiBaeMoro
3JleMeHTa OrpaxJaiomeid KOHCTPYKUHH J[JIsi 3JEMEHTOB IIJIOILAJblO
‘MeHee 1 M2 npuHHMaeTcs ycJaoBHO paBHO# 1 M2, [ nerkoc6paceiBae-
MBIX MOKPBITHH, HMEIOIHX PYJIOHHYIO KPOBJIO, IJOLIaAb Jerkoc6pacs-
BaeMOro 3JeMeHTa AOJI)KHA NPHHHMATbCA pPaBHOH IVIOLIAAH YydYacTKa
' IOKPBITHS, OrPAHHYEHHOTO pPACKPHIBHBIMH LIBaMH, a MaKCHMaJbHO
JONyCTHMAasi Macca ONPeAe/sATbCS YMHOMXKEHHEM MOJyYeHHOro IO ypas-
HeHuoo (23.9) uwau (23.10) pesysabraTa Ha KO3(p(UIHEHT NPOEMHOCTH
MNOKPBITHSA Kyp.

JlaHHBIX M0 KO3((HUIHEHTY 6€30MaCHOCTH Ky, YUHTHIBAIOIIEMY HHEp-
IJHOHHOCTb JIErKOCOpachiBaeMbIX 3JIEMEHTOB, B HACTOsllee BpeMsl He
uMeercs. [IpeaBapuTe/bHble pacyeThl NOKa3bIBAIOT, YTO €ro 3HauyeHHe
B TMEPBOM MPHOIHKEHHH MOXKeT GBITb NpPHHATO paBHBEIM 0,7.

[IpenenbHo pomycTHMasi Macca CTEHOBBIX NaHeNell pPacCYHTHIBAELTCS
TaKkke 10 ypaBHeHusM (23.9) wiau (23.10) c mocieayiomuM yBesnde-
HHEM I10JIy4eHHOro pesyJsbTaTta B 1,4 pasa.

Ko BTOpOi#i rpymnne oTHOCATCS TaK¥Ke MOBOPOTHbIE OCTEKJIEHHBIE Ile-
penIeTsl, HaBeCHble JBEPH H BOPOTA. OnHako HarpyskH, IpH KOTOPHIX
paspyllaloTcs 3alopHble YCTPOHCTBA MOBOPOTHBIX JIETKOCOpPAChiBaeMbIX
3JIeMEHTOB, MeHbllle, YeM Harpy3KH, IPpH KOTOPHIX pa3pyLIaeTcst OCTeK-
JIeHHe, H ellle MeHbIlle IONYCTHMbIX Harpy30K IpH B3pbIBE€ HAa KOHCTPYK-
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LMK, TPH KOTOPHIX He TpebyeTcsi MpoBepKa HeCylled CIOCOGHOCTH
CYLIECTBYIOIIHX OCHOBHBIX KOHCTPYKUHH (Apjn=0,05-10° I1a). HUnep-
LHOHHOCTBIO 3THX 3JEMEHTOB MOXKHO npeHebpeub. UTo Kacaercs CTeHO-
BHIX H KDBIIIEBHIX NaHeJe#, TO HX Macca He JO0JKHA NpEeBHIIATb pac-
YeTHYIO0 C Y4eTOM ITOCTOSIHHOH M BPEMEHHOH JJIMTEJbHOH HarpysKH.

13,8 2*



Paspea VII

HAL30P 3A MPOTUBOMO)XAPHOM 3ALUIUTOH
OBBEKTOB HAPOJAHOIO XO3iAMCTBA

&

KoHTpoJb 32 CBOeBpeMeHHLIM H MOJHBIM BHINOJHEHHEM Mep MoxKap-
HO¥ 6e30MacHOCTH B IIPOIecce CTPOUTENLCTBA, IPOEKTHPOBAHUS HJIH pe-
KOHCTPYKIHH O6'bEKTOB HapOJAHOIO XO35HCTBA BO3IVIABJSIOT HOPMATHB-
Ho-texuuueckue otraensl [YIIO MBJ] CCCP, YIIO pecny6suK, oTae/lb-
HBIX oOsiacteit U roponoB. Ecau B mrarax YIIO, OITO He mpenymot-
peHbl HOpMATHBHO-TEXHHYECKHE OT/EJNbl, TO B COCTaBe IOJApa3je/eHui
FOCMOKHAA30pa OPTaHU3YIOTCS HOPMAaTHBHO-TEXHHYECKHE OT/eJIeHHs,
IPYNIbl HIH BbIAGNSAETCS AT KOHTPOJS 332 NPOEKTHPOBAHHEM H CTPOH-
TEJbCTBOM OOBEKTOB ONMH Haubosee IOATOTOBJIEHHBIH H UMEIOUIHH
OTBIT NpPaKTHYECKOH paboThl COTPYAHHK.

HOpMaTHBHO-TeXHHqECKaH paGOTa, nOMHMO obecreyeHHust KOHTPOJs
3a CBOEBPEMEHHBIM BBINIOJIHEHHEM MeEp nomapuoﬁ 6€e30MacHOCTH B npo-
ecce CTPOUTE/IbCTBA HJIH PEKOHCTPYKIHH O6’b€KTOB, BKJIIOYaeT:

obecrieueHHe Ha/A30pa 32 NPOEKTHHIMH OPraHH3aLHsSMH B 4aCTH BHI-
NOJIHEHHSI UMH Bcex JeHCTBYIOLUIHX IIPOTHBONMOXKADHBIX TpeOOBaHHI
CHullos, 'OCToB, yka3aHuii H TeXHHYECKHX YCJIOBHH IIpH BHINyCKe
IIPOEKTHOH JOKyMeHTauuH. dta paboTa OCyllecTBJsETCs MPH NPOBEpKe
NPOEKTHBIX OpPraHU3alui, KOHCYJbTALHUSX N0 BONPOCAaM MOXKapHOH 6e3-
ONAaCHOCTH IPOEKTHPYEMBIX 00BEKTOB, POBEAEHHH TeXHHUECKOH ydeOnl
no nporuBonoxkapHeiM tpeboBanusm CHullos;

yyacTHe B paboTe TpaJOCTPOHTENbHBIX H 3KCIEPTHO-TEXHHYECKHX
COBETOB, KOMHCCHH IO OTBOJAY 3€MeJbHBIX YYacCTKOB IOJ HOBOE CTPOH-
TEJBbCTBO C LeJIbIO MOJHOTH H MPAaBHJIBHOCTH yueTa TpeOGOBaHuUil noxKap-
HOH 6e30MacHOCTH;

OCyIIleCTBJIEHHEe KOHTPOJISI 3a NMPOEKTHPOBAHHEM H CTPOHTENbCTBOM
3JlaHHH IOXKAPHBIX [eMo;

OCyIIeCTBJIEHHe KOHTPOJISl 3a COOJIONEeHHEM IPOTHBOMOXKAPHBIX Tpe-
6oBanuit CHulloB, TOCToB ¥ TeXHHYECKHX YCJOBHH TPH BBIIYCKE
NpeANPUATHIMH CTPOHTEJNbHON HHAYCTPHH 2Ke1e300€TOHHBIX KOHCTPYK-
LUK U U3/1eJHi; KOHTPOJIS 32 OrHE3alllUTHOH NMPONHTKOH H 06paboTKOM
TOPIOYHX MaTepPHasOB H KOHCTPYKLHH;
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corjJacoBaHHe IIPOEKTOB CTPOHUTEJBbHBIX HOPM H NpaBHJ B 4acCTH
yyera TpeGoBaHME MOXKapHOH Ge30IaCHOCTH;

corJiacoBaHHe MPOEKTHBIX pelleHHH NpeANnpHATHH, 3JlaHuH HJIH COO0-
PYyXKeHHH, Ha KOTOPbI€ OTCYTCTBYIOT HOPMbI IIDOEKTHPOBAHHS;

COTJIaCOBAHHE YACTHYHBIX OOOCHOBAHHBIX OTCTYIJIEHHH OT AeHCTBY-
IOLIHX HOPM TNPOEKTHPOBAHHS;

yuactHe B pabore pa6ouux W rocyAapCTBEHHBIX KOMHCCHH 1O TpH-
eMKe B 9KCIVIyaTal{i0 3aKOHUYEHHBIX CTPOHTENbCTBOM H PEKOHCTPYHPO-
BaHHBIX 0OBEKTOB;

NIpOBe/leHHe OPraHU3aIlHOHHBIX H TeXHHYECKHX MEepONpHATHH MO pas-
paboTKe H COBEpIIEHCTBOBAHHIO HOPM CTPOHTENbHOIrO NMPOEKTHPOBAHHS,
yJy4lleHHI0 MPOTHBOIOXKAPHOrO COCTOSIHHS HOBOCTPOEK.

Fnasa 24
OBILUE CBEAEHHS O HAA30PE

24.1. OcHOBHbIE HOPMATHBHbIE JOKYMEHTHI

JlesaTeabHOCT HOPMATHBHO-T€XHHUECKHX PaOOTHHKOB peraaMeHTH-
poBaHa IlosokeHHeM 0 rocyzapcTBeHHOM nmoxkapuoM Hajzope B CCCP,
yTBepKAeHHbIM noctaHoBieHHeM Coera MunucrpoB CCCP ot 26 ne-
kabpst 1977 r. Ne 1115, mocranosiennem LIK KITCC u CoBera MHuHHCT-
poB CCCP or 30 mapra 1981 r. Ne 312 «O Mmepax mo manabHeilieMy
yJIy4IIeHHI0 TPOEKTHO-CMETHOTO JieJia», HOpMaMHU NPOEKTHPOBAHHUS, [H-
PEKTHBHBIMH JOKyMeHTaMH H ykadaHusimu Toccrpos CCCP, MB]]
CCCP, undpopmanunonusivu nucemamu I'YIIO MBI CCCP u apyrumu
JOKYMEHTaMH.

Bce HOpMaTHBHBIE JOKYMEHTHI NOAPA3/eNsIOTCS Ha 061116(:0103Hble
BEJIOMCTBEHHBIE H pecnyOJHKaHCKHE.

K 0011ecol03HBIM HOPMATHBHBIM JOKYMEHTAM OTHOCSITCSI: CTPOH-
TesnbHble HOpMBL U npaBusa (CHull), obuiecon3nble HOPMBI TEXHOJIO-
ruueckoro npoekrupoBanusi (OHTII), HopMaTHBHBIE JOKYMEHTHI Opra-
HOB TOCYZapCTBEHHOTO HaA30pa, OTJAEJbHBIX MHHHCTEPCTB H BEIOMCTB
CCCP u 0011ecTBEHHBIX OpraHH3alHil, CBS3aHHBIEe C IPOEKTHPOBAHHEM
H CTPOHTENbCTBOM.

B cootBercTBHM ¢ KiaaccHdukauueil, BBeaenHoi ['ocerpoem CCCP
¢ 1 uronss 1983 r., cTpouTeNbHBIE HOPMBI H NpaBHJa MOJAPa3aensioTcs
Ha ILIeCTb 4acTeH:

1 yacth — TpeGOBaHHSI K OPraHH3alMH, YNPaBJEHHI0O H 5KOHOMH-
Ke B 00J1aCTH NPOEKTHPOBAHUSI M CTPOHTENbCTBA;

2 yacTb — HOPMBI NIPOEKTHPOBAHHS;
3 yacTb — MpaBHJAa OpPraHM3alHH, MPOHM3BOACTBA H INPHEMKH
pabor;

4 yacTb — METOMbI onpeneneHus CTOHUMOCTH CTPOHTEJIBCTBA
H CMeTHbI€ HOPMBI;
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5 yacTh — HOpPMBI 3aTpaT MaTepHaJbHBIX H TPYAOBHIX PECypCOB;
6 yactb — TpeGOBaHHA K OIKCIVIyaTalMH 3JaHHH, COOPYXKEeHHH
H KOHCTPYKIHH, CBSI3aHHBIE C HX HANEXHOCTBIO H JOJIOBEYHOCTHIO.

Kaxpaa gyacte CHulloB nonpaspensiercsa Ha rpynnel. Hanpumep,
BTOpasi 4acTb HMeer 12 rpynm ciaefylonux HaHMeHOBAHHUH:

01 — o6uiHe HOPMBI NMPOEKTHPOBAHHS;

02 — ocHoBaHuUA H (yHAAMEHTHI;

03 — cTpouTe/NbHBIE KOHCTPYKIHH;

04 — wuHKeHepHOe 0060pYJIOBaHHE 3TaHHH H COOpYxKeHHH. BHeliHue
CeTH;

05 — coopyKeHHsI TpaHCIOpPTa;

06 — ruppoTexHHYECKHe H SHEePreTHYECKHe COOPYKeHHs, MeJHopa-
THBHBIE CHCTEMBI H COODYKEHHS,;

07 — nJaaHUpPOBKA M 3aCTPOHKA HAaceJeHHBIX IYHKTOB;

08 — xuuasle U oOUIeCTBEHHbLIE 31aHHUS;

09 — npoMBIIIJIEHHbIE TNPEANpPHSITHS, NPOU3BOJACTBEHHBIE 3JaHHUS
H COOpYIKEHHs, BCIIOMOraTeJabHble 31aHus. VIHBeHTapHbIe 3[|aHHUS;

10 — cenbCKOXO3SHCTBEHHBIE NIPEANPUSITHS, 3LAaHUA U COOPYXKEHHS;

11 — craams; ;

12 — HOpPMHI OTBOJA 3€MeJb.

Kaxnomy CHully npucBauBaercs mudp, cocrosmuii u3 ab6penua-
typbl «CHull», HoMmepa yactu (omHa nudpa), HoMepa rpynnel (JBe
nudpbl) ¥ HOMepa JOKyMeHTa (JBe HU(PH), OTAENEHHBIX APYT OT ApY-
ra ToukamH; ABe nocsaenanue nudps B mwudpe CHulla, npucoeannsemule
K npeabiayuieii rpynfie mudp uepes neguc, 0603HaYalOT rof yTBepKIe-
must Focerpoem CCCP 3T0r0 HOpMaTHBHOTO JOKYMEHTA.

Hanpumep, CtpourtesibHbie HOpMB H npaBuaa «CHcTeMa HOpMATHB-
HBIX JIOKYMEHTOB B CTpPOHTE/IbCcTBE. OCHOBHBIE MOJIOXKEHHS» HMEIOT CJle-
ayromuit wudp: CHull 1.01.01-82.

Bce peiicrBytomue CHullbl, umeronine apyrue mugps, 6yayT npH-
BOJIMTBCSI B COOTBETCTBHE C HOBOH KiaccH(HKaluedl IPH HX NepecMoT-
pe. O6uiecol03Hble HOpMATHBHBEE JOKYMEHTHI, pa3pabaThiBaeMble MHHH-
crepctBamMu u BegoMcrBaMu CCCP u o6IiecTBeHHBIMH OpraHH3aLHIMHU
U yTBepkaaeMble uMu coBMecTHO ¢ ['occtpoem CCCP uau mo corgaco-
BaHHUIO C HUM, 00s13aTe/IbHbI [JIsi HCIIOJIHEHUs] BCEMH MHHHCTEDPCTBAMH
W BEeJJOMCTBAaMH, a TaK¥Ke OPraHU3ALHUSMH, YUPEKACHUSIMH U NpPeATpHs-
THSIMH HE3aBHCHMO OT HX Be/IOMCTBEHHOH NPHHAJJIEXKHOCTH.

K BeOMCTBEHHBIM HODMATHBHBIM JOKYMEHTaM OTHOCSITCS ~BeJOM-
cTBeHHBIe (oTpacieBble) crpoutesnbHele HOpMHE (BCH) u BegoMcrBeH-
HBle HODMBI TeXHoJIorHuecKoro mnpoektHpoBauusi (BHTII). Bepmom-
CTBEHHBle HODMATHBHBIE JIOKYMEHTHl YCTaHaBAHUBAIOT TpeGOBaHHUS
K MIPOEKTHPOBAHHUIO H CTPOUTENbCTBY 3[aHUI H COOPYKEHHH, YIUTHIBAIO-
mHe crenu(UKy OTPAC]H HApPOJHOTO XO3SHUCTBA, PYKOBOAUMOIO MAaH-
HBIM MHHHCTEDPCTBOM MJIH BEeJIOMCTBOM. YKa3aHHBIE TPeOOBAHHS SIBJIS-
I0TCS1 00513aTeNbHBIME JIJIsT BCEX OpraHU3aliil, yUpexXAeHUi U NpeanpH-
STHH MHHHCTEPCTBA HJIM BEJOMCTBA, YTBEPAMBILErO HX IO COIJacoBa-
uuio ¢ Foccrpoem CCCP, a rakike mjas BceX JpYTHX OpraHu3alui,
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YUPEXKAEHHH M NPEANPHSITHH, OCYILECTB/SIOIWHX IPOEKTHPOBAHUE
U CTPOHTENBCTBO OOBEKTOB 3TOro K€ MHUHHCTEPCTBA HJIH BEJIOMCTBA.
BenoMcTBeHHBIH HOPMATHBHBIN JOKYMEHT MOXeT GbITh oO6si3aTeseH Ajis
OpraHM3aluil, YyYpexKJeHHH U NPEANPHSATHH M [APYrHX MHHHCTEPCTB
H BEJIOMCTB IIPH YCJIOBHH, YTO OH OyJeT yTBepXKIeH H BBeJleH B JeHCTBUe
COOTBETCTBYIOIIUM MHHHCTEPCTBOM HJIH BeIOMCTBOM.

K pecny6/inKaHCKMM HOPMATHBHBIM JOKYMEHTaM OTHOCSTCSI peciy6-
JuKaHCcKHe cTpouTesnpHble HopMbl (PCH), ycranaBiuBalomue Tpe6oBa-
HHUSI K IPOEKTHPOBAHUIO U CTPOUTENBCTBY OOBEKTOB C YUYETOM clenudu-
KH YCJOBHH COIO3HOH pecrnyOJIuKH.

PCH yrBepxKaaloTCs OCCTPOSMH COIO3HBIX pPecnyOJHK WJIH JPYTH-
MH pecny6JHKaHCKHMH OpPraHaMH H SIBJASIOTCS 0053aTeNbHBIMH IS
BCeX OpraHHu3alui, y4YpexAeHHH U NpPeANpUSATHH, He3aBUCHMO OT Be-
JIOMCTBEHHOH TOAYHHEHHOCTH, OCYIIECTBJSIOIIHX IPOEKTHPOBaHHE
H CTPOHMTENbCTBO 00BEKTOB, pa3MelllaeMblX HAa TEPPHUTOPHH JaHHOH pec-
ny6J/IHKH.

Bce HOpMaTHBHBIE NpPOTHBONOXKAapHBle TPeGOBAHUS MO 3HAYEHHIO
U KOJIMUECTBY MOKHO YCJIOBHO pasfiequTh Ha nath rpynn. K nepBoi
rpynne caeayer orHectd CHullbl u cranzapThl, B KOTOPHIX H3JI0XKEHBI
IPOTHBONOXKAapHBle TpeGOBaHUs, PACIPOCTPAHSIOIIHECS HA NPOEKTHPO- -
BaHHe U CTPOMUTENbCTBO Bcex 3maHuii U coopyxenuit: CHull II-2-80
«ITporuBonoxkapHble HOPMBI IPOEKTHPOBAHHS 3HaHHH U COOPYKEHHH.
OcHoBuble nosnoxenusi», FOCT 12.1.004-76 «IToxkapHasi 6e30MmacHOCTb.
O6une TpeboBanus», crangapr C3OB 1000-78 «IIporuBonoxkapHbie
HOPMBI CTPOHTEJNbHOTO MPOEKTHPOBAHHS, MeTo/l HCIIBITAHHS CTPOHTEJb-
HBIX KOHCTPYKIHi# Ha orHectoiikocTh», CHull I11-3-81 «[Ipuemka B 3Kc-
NJIyaTalHi0 3aKOHYEHHBIX CTPOUTE/]BbCTBOM OOBEKTOB» M HEKOTOpHIE
JpyrHe.

Ko BTOpO# YCJI0BHO! Tpylne MOXKHO OTHECTH HOPMATHBHBIE IOKY-
MEHTBI, B KOTOPbIX H3JI0XKEHBI IIPOTHBONOXKAapHble TPe6OBAHUS K 3/1aHH-
SIM U COOPYKEHHSIM, 00beIHHEHHBIM OOLIUM TPHU3HAKOM, H HOPMAaTHB-
Hble JOKYMEHTH C TPeOOBAaHHSIMUH K HHXK€HEpPHOMY 0OOpPYLOBaHHIO 3/a-
Huit u coopyxenuit: CHull 11-90-81 «IIpousBoacTBeHHbIe 3MaHHUS NPO-
MBlieHHBIX npennpusituiiy, CHull 11-97-76  «I'eHepanbHBle TUIaHBEL
cenbCcKoxo3siicTBeHHBIX npeanpustuity, CHull 11-31-74 «Bonocna6xe-
Hue. Hapyxuble cetn u coopyxenus», CHull 11-33-75 «Otonnenue,
BEHTHJISILUST ¥ KOHIHIIMOHHPOBAHHE BO3JAyXa» M HEKOTOPHIE ApPYrHE.

K Tperbeil yclOBHOM rpylnne MOXKHO OTHECTH IPOTHBOIOMKADHEIE
TpeGoBanus, usnoxennsie B CHullax 175 3nanuit 1 coopyxkeHuii, pas-
JeJeHHbIX 10 uX GyHKIHOHanbHOMY HasHauenunto: CHull 11-79-78 «T'oc-
tununsl», CHull 11-76-78 «CnopruBuble coopy:xenusi», CHull 11-64-80
«JIomKONIbHEIE JIeTCKHe YUpexK/[IeHHs» H MHOTHe JApyrHe.

UYerBepTasi yCJIOBHAS Tpyllia HOPMATHBHBIX JOKYMEHTOB — caMmas
MHOrouucjeHHas. K Hell clefyer OTHECTH NPOTHBONOMKAapHble Tpebo-
Bauus, usnoxennsie B 'OCTax, CTPOUTENbHBIX HOPMaX, HHCTPYKLHSIX
W YKa3aHHUAX 110 3[laHUSIM HJIH MOMEILEeHHSIM CIellHaJbHOr0 Ha3HaueHHs,
noco6usiXx MO0 HOPMATHBHBIM JOKYMEHTaM, NpaBU/JaX U HOpMax Mo¥xKap-
HOI 6e30MacHOCTH U TEeXHHKH 6€30NMacHOCTH MO OTPACJISIM IPOMBIIIIEH-
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HOCTH WJH OTAeJbHbBIM BuaaMm pabor: CHull I1I1-26-76 «Kposau»,
CH 512-78 «MHCTpyKIHs 1O NPOEKTHPOBAHUIO 3MaHHH M INOMeLleHHH
aiass 9BM», CH 75-76 «MHcTpyKuusi Mo NMPOEKTHPOBAHHIO YCTAHOBOK
aBTOMaTHYeCKOTo mnoxkaporyuweHusy, CH 544-82 «MHCcTpyKuHs no npo-
€KTHPOBAHUIO 3J€KTPo0OOpyOBaHHS KHUAbIX 3gaHui», BHTII 28-79
«[IpoTruBonOKapHBIE HOPMBI NPOEKTHPOBAHHS NPEANPUSATHH, 3IaHUH
H COOpy:KeHHH HedTenepepabarbiBaouieii # He()TEXUMHYECKOH MpoO-
mbinieHHocTH», TOCT 12.4.009-75 «YKa3aTesab MOXKapHBIX KOJIO/IEB,
«PyKOBOJCTBO IO OnpejieseHHI0 MPeesoB OTHeCTOHKOCTH ¥ NpefelioB
pacmpoctpaHeHusi orHsi», «I[IpaBuja TeXHHKH 6e30MaCHOCTH W MOXKap-
HOH 6e30MacHOCTH NpH IPOH3BOJACTBE OKPACOUHBIX paboT» H Jp.

K nsitoit yc/ioBHOH rpynme HOPMATHBHBIX JOKYMEHTOB CllelyeT
OTHECTH AMPEKTHBHbIE YKa3aHHs II0 BOIPOCAM MOKAPHOU 6e30IacHOCTH
Toccrposs CCCP, T'ocrpaxpancrpos PCO®CP, MBI CCCP, yka3zanus
1 pekomenganuun I'YIIO MBJ[ CCCP, uagaBaeMble COBMECTHO . C APY-
IHMH MHHHUCTEPCTBAMH H BelOMCTBaMH, pa3bsiCHEHHS IO BOIPOCAM TOJ-
KoBaHus orjenbHbix TpeboBanuii CHulla, koTopbsie MoOryr naBaTbCs
Tos1bKO ['occtpoem CCCP HiiM Hay4yHO-HUCC/IEOBATENbCKHMH U TPOEKT-
HBIMH OpPraHM3alUsIMH — aBTOPAMH-pa3pabOTUHKAMHU 3THX HOPMATHB-
HBIX JOKYMeHTOB. Bce 3TH JOKYMEHTH HOCSIT AaKTyaJbHBI Xapakrep,
NOCKOJIBKY YacTo pa3pabaThIBAIOTCsS HAa OCHOBE ONBITA M aHAJH3a KpyIl-
HBIX 1102KapOB, HAYYHO-HCCAEN0BATENbCKHX PAOOT, OTHEBBIX HCIBITAHHUE.
Tak, BBony B neiictBue ¢ 1 siuBapsi 1982 r. CHull I1I1-2-80, koTopbIM
6BLI0 3ampelleH0 NPHMeHeHHe B KaueCTBE YTEIJVIHTENs IIUTHOTO IeHO-
MOJIUCTHPOJIA B MOKPBHITHSAX NMPOH3BOACTBEHHBIX 3nanuil I u Il creneneii
OTHECTOHKOCTH CO CTaJbHBIMH HECYIIMMH KOHCTPYKIHSIMU U MeTaJsInye-
CKHM NPO(HIMPOBAHHBIM HACTHJIOM, IIpeAlIecTBOBAJO B OKTs6pe 1980 r.
aupektuBHoe ykasauue [occrposi CCCP mo aTomy Bompocy.

IIpuMepoM HOPMATUBHOrO AOKyMEHTa YKa3aHHOH YCJIOBHOH TpPyIIBI
MOTYT CJYXKHTb «YKa3aHHs O MOPsAKe PACCMOTPEHHS] M COTJIaCOBAHHS
OpraHaMH rocyAapCTBEHHOTO MOXKapPHOTO HAA30pa MPOEKTHOH NOKyMeH-
Tallid HA CTPOUTENbCTBO MPEANPHUSTH, 3MaHUI H COOPYKEHHH», H3/1aH-
Hele B 1983 r. I'VIIO MBI CCCP mo coranacoBanuio ¢ IloccTpoem

CCCP; «PekoMenganuu no npoekKTHPOBAHHIO aBTOMATHYECKHX YCTAHO-

BOK MOXKapPOTYUIEHHUS AJS1 BHICOTHBIX MEXaHH3HPOBAHHBIX CTEJJIaXKHBIX
CKJ1a/I0B YHHBEpCaJbHOrO Ha3Ha4YeHUsI BBHICOTOH 10 13 M», yTBepIK/JeH-
uwele T'YIIO u BHUUITIO MBJI CCCP u cornacoBanusle co Crennanb-
HBIM TPOEKTHO-KOHCTPYKTOPCKHM GIOpO MPOTHBONOXKAPHOH aBTOMAaTHKH
Munnpubopa CCCP B oktsi6pe 1982 r. u MHOTHE ApYTHE.

B 6GosbLIMHCTBE HOPMATHBHBIX JHOKYMEHTOB HET CIENHAaJbHOTO pas-
Jlesia IPOTHBONOKAPHBIX TpeOOBaHHN, H MepPhl MOXKapPHOH 6e30MacHOCTH
M3JI0K€Hbl B HHUX B 0OOLIeM KOHTEKCTe C APYTHMH TpeGOBaHHUAMH. DTO
00CTOSITENILCTBO CO3/1a€T TPYAHOCTH TPU pa3pabOTKe CHCTEMBI IOXKAap-
HOH 3alUThl 06bEKTa B XOJ€ €ro NMpOeKTHPOBaHHS.

HopmaTtuBHO-TeXHHYECKHiI paGOTHHK JOJKEeH yMeTb BHIAEJIATh MpPO-
THBONOXKapHble TPeOOBAHUS CPEAH TEXHOJOrMYEeCKHX, CAHHTAPHBIX
u apyrux tpeboBanuii. [Ipu 3T0M BaxHO c06/I04aTh CAEAYIOUIHA TTOPS-
JIOK T0JIb30BaHHsT HOPMATHBHBIMHM JOKYMEHTaMH: NpH paspaboTke Mep
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noxKapHo# 6ezonacHoctd no CHullam BTOpPO#i yCJAOBHON IPyNIbL LOJIXK-
Hbl YUHTHIBATbCS HOPMATHBHbIe TPeOOBaHHA NMEPBOH U MATOH YCIOBHBIX
rpynn; npu paspaborke Mep moxapHoit 6esonacHoctd mo CHullam
TpeTbel YCJIOBHON TPYIINbI JOJIKHBl yUYHTHIBATHCS HOPMATHBHBIE TPeGO-
BaHHA IepBOH, BTOPOH M MSATOH YCJAOBHBIX IPYNI H T. . BegoMcTBeHHbIe
HOPDMAaTHBHBIE IOKYMEHTH HOCST MOAYHHEHHBIH XapaKTep [0 OTHOILIEHHIO
k CHullam BTOpO#i YacTH U He JOJIKHBI UM IPOTHBOPEUHTD.

K npumepy, npu NpOeKTHPOBAHHH Mep MOKAPHOH 6e30MacCHOCTH 151
31aHUs KOTeJIbHOH HeoOXOAHMO YuecTb B MEPBYIO ouepejb IPOTUBOIO-
xkapuble TpeboBanus CHull 11-35-76 «KotenbHble yCTAaHOBKH» (TpeTbst
ycaoBHas rpynna). ITocse 3Toro 10/12KHbl GBITh YYTEHB IPOTHBONOXKAP-
Hole TtpebGoBanusi CHulloB mo mpoekTHpOBaHHIO NPOM3BOACTBEHHBIX
H BCIIOMOTATeJNbHBIX 3JaHHi NMpoMbllleHHbIX npeanpusatuii — CHull
11-90-81 u CHulIl 11-92-76 (BTOpas ycjaoBHas rpymma), 0 4eM yKa3aHo
B nyukre 3.1 CHull I1-35-76 «Kotenpubie ycranoBku». Kpome Toro,
JIOJIZKHBEI OBITH BBHINMOJHEHbI BCe TPeGOBaHHSI MO OTHECTOHKOCTH, NMPOTH-
BONOXKApHBIM IperpajgaM H sBaKyauuu, usjoxenuole B CHuIl I1-2-80
U cTaHJAapTax (mepBasi yCJOBHAS I'PyMNa), a TaKxke BCe CYLIeCTBYIOIHE
Ha JaHHBIH MOMEHT BPEMEHH AONOJHHTEJbHBIe TPeOOBaHHSI TMO MPOEK-
THPYEMOMY 3[aHHIO, H3JI0XKEHHble B HOPMATHBHBIX AOKyMeHTax MsATOH
YCJOBHOH TPYIIIHL.

24.2. HanpaBjeHuss ¥ BUAB Haji3opa

B ocHoBy Haasopa 3a NpOTHBONOXKApPHOH 3aIIMTON OGBEKTOB Ha-
POZHOrO X034HCTBA B CTAaAHH IPOEKTHPOBAHHUSI IIOJIOXKeHa IpoBepKa
INPOEKTHOH NoKyMeHTanuu. IIpoBepka MpPOBOAUTCS B MPOEKTHBIX Opra-
HU3aLMAX U Ha CTPOHMKAX C I[€JbI0 BBHISIBJIEHHS KayeCTBA M IOJHOTHI
TeXHHUYECKHX pelleHHH 1o obecneyeHHIO TMOXKapHOH 6e30MacHOCTH
00bEKTOB.

[IpoekTHasi NOKYyMeHTalHs 1O KaxKAOMY OGbEKTYy COCTOHT M3 He-
CKOJIbKHX yacTedi. B 3aBuCHMOCTH OT HasdHaueHHs oObekTa U o6beMa
MPOEKTHPOBAHHUS NPOEKTHAsl AOKYMEHTALHsI MOXKeT COCTOSITb M3 cCJe-
JYIOUIUX 4YacTell: reHepasbHOrO IJiaHa, apXHTEKTYPHO-CTPOHTENbHOH
4acTH NPOEKTa, HHXKeHePHOro o60pyJOBaHHA 3[aHHs, CIeNHaJbHOrO
000py0BaHHs 3[JaHUS CHCTEMaMU NPOTHBONOXKAPHOH 3aIIUTHI, TE€XHO-
JIOTHUECKOH YacCTH NPOEKTa, NpoeKTa CMETHOH CTOHMOCTH CTPOHUTE/b-
CTBa, TMpPOEKTa OpraHH3auuu pabort.

B 3aBucuMocTH OT MOCTaBIEHHOH 3ajauyd 3KCIepTH3a MPOEKTHOH
JOKYMEHTAllHH B YaCTH COOTBETCTBHS ee TPeOOBAHHUAM NOXKAapHOH 6e3-
OIIaCHOCTH MOXKeT MMeThb CJe/ylollihe HalpaBJeHHus: KOMIJIEeKCHas Ipo-
BepKa, KOrja sKclepTu3e NOABEpPraioTCsl Bce YaCTH IPOEKTa; ClelHallt-
3HpOBaHHAasl NPOBEpPKa, KOT/a 3KCHepTH3e IMOABepraercss OJHA 4YacTb
IIpOeKTa; LiejieBas NpoOBepKa, KOrja MpH 3KCIepTH3e BBHISICHSETCS OJHH
U3 BONIPOCOB, OTHOCSINHUXCS K OJHOM YacTH TMpoekTa (KOHCTPYKTHB-
HBIH — YCTPOHCTBO CTE€H JIECTHHUHBIX KJIETOK; MJaHHPOBOYHBIH — YCT-
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pOMCTBO BXOJOB Ha He3a/JbIMJ/feMble JIECTHHUHbIE KJIETKH; obecrneueHue
NPOTHBOABIMHON 3AUIUTH — IUIOWIA/b H PACHOJOMKEHHE JBIMOBBIX JIO-
KOB, aBapHiiHOe OCBelleHHe B JEeKTPOTeXHHYECKOH YacTH NpoeKTa
H'T. IL). 3 :

KomnsiekcHasi mpoBepKa, Kak NpaBUJIO, OCYILEeCTBJseTCsl 6pUraiHbIM
METOLOM, a CIeLHaJH3HPOBAHHAsI U 1ieJeBasi POBEPKH MOryT IPOBO-
JUTHCH OT/HENbHBIMH CIIELHAJNHCTAMH.

B 3aBucHMMOCTH OT BHIODAQHHOrO MeTOJa 3KCIEPTH3bl IPOEKTHOMH
JOKYMEeHTallHH Pas/JuyaloT ciaeylollue Bkl IPOBEPOK:

NoJIHasl MpOBepKa, Korja MoJBepraioTcs CHCTeMaTHYeCKOlH poBepKe
BCE 3JIeMEHThl NPOEeKTa; .

BbIOOpOYHAS NIPOBEPKa, KOTJa 3/JeMeHTHl IPOeKTa NPOBepsIOTCS BH-
60pOYHO HA OCHOBE INpebIAYLIEro OMNBITA SKCIEPTH3bl NPOEKTOB, aHa-
JU3a XapaKTepHbIX OLIHOOK M HEeJ0YeTOB B NPOEKTHPOBAHHH CHCTEM
MO2KAPHOH 3alUThl 00bEKTOB;

KOMOHHHDOBAaHHAsl NpPOBEPKa, KOTAa IIOJHOCTHIO NpOBepsieTcsl Ka-
Kas-nu060 oJHa HJIH HEeCKOJbKO yacTefl NMPOeKTa U BHIOOPOYHO IpOBe-
PAIOTCST OCTaJIbHble YacTH NPOEKTa.

Kak npaBuiio, ONHO# NpOBepKe IOABEPraloTCs reHepasbHBIl IJIaH,
apXHMTEKTYPHO-CTPOHTE/IbHAS YacTb NPOEKTa, ClelyaJbHoe 060py1oBa-
HHE CHCTeM IMPOTHBOIOXKAPHON 3aIMTHl, BEIOOPOYHOH MpOBepKe MNOJ-
BepraloTcsi OCTaJbHBIE YaCTH MPOEKTaA.

Ho BHe 3aBHCHMOCTH OT TOTO, YTO U KaK IpPOBepsieTCs B NPOEKTax,
K 9KCNEpPTH3e NPOEKTHOH [JOKYMEHTALHH NPeABSABISIOTCS CJeLyIoliue
TpeGoBaHuUS: '

IOJIHOTA M TIIATEeJbHOCTh NPOBEIEHHST SKCIEePTH3Bl NPOEKTa II0 BhI-
OpaHHOMY HANpAaBJEHHIO H BHLY IPOBEPKH;

CBOEBPEMEHHOCTb BBHISIBJEHHS OTCTYIJIEHHH OT IPOTHBONOXKAPHBIX
tpeboBanuit CHulloB, cranaapToB, yKasaHH# U HHCTPYKLHUI, 1eHCTBYIO-
IIMX B MOMEHT IIPOBeJIeHHS] 3KCIEePTH3HI;

TeXHHYecKasi BO3MOXKHOCTb H 3KOHOMHYECKas LeJecoo6pasHOCTb
npejjaraeMblx B XOJle NPOBEPKH pellleHHH N0 o6ecledeHHIo MOXKapHOH
6e30MacHOCTH 3[JaHHH H COOPYKEHHH. v

ITonHoTa u TIIATebHOCTh NPOBENEHUS NPOBEPKH NpejNoJiaraer Ta-
KyI0 NPOBEPKY NPOEKTHOH MOKyMEHTaUHH, NIPU KOTOPOH BBISBJISIOTCS
BCe HapyIleHus NPOTHBONOXKAPHBIX TpeOOBaHHH AeHCTBYIOLIMX HOpMa-
THBHBIX JIOKYMEHTOB. DTO JOCTHIAaeTCsi COOTBETCTBYIOLIeH KBaJH(bHKA-
I[Hefl ¥ IOATOTOBKOH HOPMATHBHO-TEXHHYECKOrO pabOTHHKA, OIBITOM
NpaKTHYeCKO# paboOTH 1O 3KCIEepTH3e IPOEKTOB, XOPOIUHMH 3HAHHSIMH
U BJaJileHHeM OOIIMX M YaCTHBIX METOAMK NPOBENEHHS dKCIEepPTH3HL.

ITpakTHKa noxaseiBaer, 4To0 6OJBIIHHCTBO AONYLIEHHBIX B MPOEKTAX
OTCTYIJIEHHIT OT NPOTHBONOXKAPHLIX TPeOOBAaHHH HOPMATHBHBIX HOKY-
MEHTOB PaHO HJIH NO3JHO OOHAPY:KHUBAIOTCS Ha ORHOH M3 CTaAUH Ha-
3opa. OnHako pa3paboTKa U NpPHHSATHE Mep NOKApHOH 6e30macHOCTH
Ha JeHCTBYIOIIHX O00BbeKTax M JaxKe IIPH HX CTPOHTEJbCTBE CBSI3aHBI
C H3BECTHBIMH TPYAHOCTSIMH U IOIOJHHUTENbHBIMH 3aTpaTaMu. [Tonos-
Hble pelleHHsl YAJIHHSIOT CPOKH CTPOHTENbCTBA OOBEKTOB, a B psjie
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cJly4yaeB HE MOryT OBITH NIPHHATBHI CBOEBPEMEHHO K peaJi3aluu 1o 06b-
eKTHBHBIM IIpHYHHAM.

XopoluMH caeiyeT NpH3HATbH TakHe pe3y/bTaThl MPOBEPKH, KOrjaa
IIpOEeKTHasd AOKYMEHTAalus, Mo KOTOpOﬁ BbISIBJIEHbl MPOTHBOIMIOXKapHbIE
HeJ0ueThl, ellle He OTNpaBjeHa B IPOHM3BOACTBO paboOT HJIH MO HeH He
COCTaBJIeHBl H He OTIPAaBJIeHH 3aKa3Hble crell(UKalui Ha H3rOTOBJE-
HHe obopyjoBaHusi. B sTHX ciaydasix OWMOKH JIErKO YCTpaHAIOTCA IIy-
TeM aHHYJHDPOBaHHS IPH XPAaHEHHH B apXHBe HJIH H3BATHS M3 Ipollec-
ca NPOeKTHPOBAHHSl TeX JIHCTOB uYepTexkeH, MO0 KOTOPHIM BBISBJIEHBI
HeJloueThl, H BBHIIYCKAa HOBBIX uepTexeH (MOJ HOBHIMH HOMEpaMH H HH-
JleKCaMH) . : '

[Ipensaraemble HOPMATHBHO-TEXHHUECKHMH PAaOOTHHKAMH pelIeHHS
IO IPOTHBONOXKAPHOH 3alluTe 3JaHHH U COOPYXKEHHUH HOJIKHB 000CHO-
'BBIBATbCA HOPMATHBHBIMH NOKYMEHTaMH. HOpMaTHBHO-TeXHPIquKHe pa-
60THUKH, MPOBOJAS SKCIIEPTH3Y INPOEKTHOH JOKYMEHTAlWH, [AOJKHBI
He TOJIbKO BBISIBJSAATb OTCTYIJIEHHS OT AEHCTBYIONIMX HOPMATHBHBIX J0-
KyMEHTOB, HO H BHOCHTb CBOH PeKOMEH/AIlH{ U NMPEeIJOKEHUs] TeXHUUe-
CKHX pelleHHH YaCTHHIX WM KOMILJIEKCHBIX BOIIPOCOB IPOTHBONOXKAPHOH
3amuThl. PellleHHss MO NPOTHBONOXKAPHOH 3allUTe JOJIKHBI OBITH HTO-
TOM BCECTOPOHHEro oﬁcymneﬂuﬂ YKas3aHHbIX BOIIPOCOB C IIpeACTaBHTE-
JIIMH IPOEKTHOH M CTPOHMTEJNbHOW OpPraHM3alluii, 3aKa3uHKa, a B CJIOXK-
HBIX CJIyYasiX — M CO CIelHaJUCTaAMH CMeXHHIX obJsacTell 3HaHHUH.

B ciyuae 3aBbllIeHHs1 TpeGOBaHHH IO MPOTHBONOXKADHOH 3alIUTe
3JIaHHH U COOPYKEHHUH cJeayeT YeTKO 060CHOBAaTh HeO0OXOAHMOCTb
9TOr0, a TaK¥Xke INOJYYHTh MHCbMEHHOE COIJIaCHe CO CTOPOHBI MNPOEKTHOH
OpraHH3alMu H 3aKa3uuka (0OBLIYHO 3TO OGOPMIAETCS NPOTOKOJIOM
COBMECTHOTO COBEIaHHsI 3aHHTEPECOBAHHBIX CTOPOH).

24.3. KoHTpOJb 32 BBIMOJHEHMEM NpPeANnuCcaHHi
rocnoxHaszopa

PesysibTaThl MPOBePKH NPOEKTHHIX OPraHH3alUl H CTPOEK MOTYT
6biTh OOpMJIEHBl PA3NHUHBIMH JOKYMEHTAaMH: MHCbMaMH, IpeIluca-
HHSIMH H Jp. B COOTBETCTBHH CO C/IOKHBIUHMCS ONBITOM =~ HOPMAaTHBHO-
TeXHHYEeCKOW paboThl, MO pe3ysJbTaTaM NPOBEPKH IPOEKTOB H NPOEKT-
HHIX OpraHH3allHi COCTaBJSIOTCA MHchbMa. [THCbMO cocraBisiercs nocie
NPOBEPKH MPOEKTHOH NOKyMeHTaluH, pa3apaboTaHHON Ha CTaJHH TEXHH-
gyeckoro nmpoekra. IIpeanosaraercs, 4To B 3TOM CJydyae elle HMeercs
JOCTaTOYHO BPEMEHH ISl BHECEHHST B MPOEKT HEOOXOAUMBIX H3MEHEeHHH
H JIONOJHEHHH, NS NPHHSATHS COOTBETCTBYIOUIHX OPraHH3alHOHHBIX
pelleHuil MO NMpPeIOTBPALEHHIO HAPYIIEHHI NMPOTHBOMOXKAapHHIX Tpe6o-
BAaHUH HOPMATHBHBIX JOKYMEHTOB (IIOBTOpHAsi MpPOBepKa IPOEKTHOM
-OpTaHH3al{H U 1p.).

ITpu BHISIBNEHHH HapyIIeHH# MPOTHBOMOMKAPHLIX TpeGOBaHHH B pa-
6ounx yepTekax NpeJCTaBHTE]b NOCHOXKHAA30pa MOMKET AaTh PYKOBO-
JIUTENIO NMPOEKTHOH OpraHH3alHH NpeamnucaHue. ITOT JOKYMEHT MOJ-
TBEPIK/aeT KaTeropHYHOCTb TpeGoBaHHH H Ge3ycJOoBHYIO 06s3aTelNb-
HOCTb HCIIOJIHEHHSI TpeANHCaHHs B YyCTaHOBJEHHBle CPOKH. Bwmecre
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c TeM npu oOHApyXKEHHH HapylleHHH NPOTHBONOXKapHbLIX TpeOGOBaHHUH,
JIONYILIEHHBIX HA CTAJHH NPOEKTHPOBAHHS MJH B XOJe CTPOHTENbCTBA
HJIM DEKOHCTPYKLUHH 3JaHHH H COODYXKEHHH, IpeJICTaBHTeJb OpraHa
rOCMOKHAa/A30pa HMeeT NPaBO NPHUBJEYb BHHOBHBIX K OTBETCTBEHHOCTH
B COTBETCTBHH C aJAMHHHCTPATHBHBIM 3aKOHOJATEJbCTBOM COIO3HBIX
pecny6JIHK.

Opranbl roCNOXKHa/30pa, OCYILECTB/ISIS B pAMKax COLHAJHCTHYECKOH
3aKOHHOCTH aJAMHHHCTPATHBHYIO NPAKTHKY, AOJKHBI PyKOBO/JCTBOBATh-
Cs1 HOPMATHBHBIMH aKTaMH, NPeAyCMaTPUBAIOIIUMU aIMHHUCTPATHBHYIO
OTBETCTBEHHOCTb 3a HapylleHHe HOPM M NIpaBHJ MOXKapHOH Gesomac-
HOCTH.

B coorBerctBuu ¢ nocraHosisenueM Cosera Munuctpos CCCP
Ne 612 or 3 utonss 1963 r. CoBer MunuctpoB PCOPCP 16 okrs6ps
1963 r. nmpunssn mnocraHoBiaeHue Ne 1218 «O6 ycraHOB/eHHH ITpadoB
3a HapylleHHe MpPaBUJ MOXKapHOH 6e30MacHOCTH». YKa3aHHBIM MOCTa-
HOBJIEHHEM OpraHbl rOCYyZapCTBEHHOrO II0XKapHOTO Haj30pa MOTYT Ha-
JaraTh B a/IMHHHCTPATHBHOM MOpSsiAKe AeHexXHble WTpadbl HAa JOJKHO-
CTHBIX JIMI[ H Tpax/JaH 3a HapylLleHHe WJIH HEBHLINOJHEHHe HMH MpPaBUJI
NoKapHOH 6e30MacCHOCTH NMPH MPOEKTHPOBAHUU M CTPOHTENBCTBE COOT-
BETCTBYIOIIUX O0ObEKTOB, 3a HapylleHHe NPaBHUJ NOJb30BAHUS H COIEp-
JKaHHs MPOTHBOIOKAPHOTO HHBEHTAPs, aBTOMAaTHYECKHX CPeJCTB OOHa-
PYy2KeHHsl M TYIIEHHS [O0XKapoB, €CJH IO AEHCTBYIOIEMY 3aKOoHO/a-
TeJbCTBY YKa3aHHBIE HAapyIIeHHs He BJEKYT 3a CO6O0H yroJoBHOH OT-
BETCTBEHHOCTH. JTHM Ke NOCTAHOBJIEHHEM YCTAaHOBJIEHO, YTO NPaBOM
COCTaBJIEHHS IPOTOKOJIOB O HapYLIEHUSIX MPABUJ MOXKapHOH 6e30MmacHo-
CTH, IOMHUMO JOJI}KHOCTHBIX JIMI[ FOCIOXKHA/30pa, MNOJb3yIOTCsS HAuaJlb-
HHKH J06POBOJIBHBIX MOXKAPHBIX APYKHH, YWIEHH M0XKapHO-TEXHHYECKHX
KOMHCCHH npeanpustuii (06beKTOB), OOLIeCTBEHHble HHCIEKTOpa
H yIOJHOMOYEHHbIe 1O NMOXKAapHOH OXpaHe, paOOTHHKH MHJIMIHH H Ha-
YaJbCTBYIOIIHH COCTaB BEJOMCTBEHHOH MOXKAapHOH OXpaHHI.

AJIMMHHCTDATHBHYIO OTBETCTBEHHOCTb 3a BBINOJIHEHHE NPOTHBOIIO-
)apHbix Tpe6oBannii CHulloB HecyT rsaBHBIE HHIKEHEDHl H TJIaBHBIE
apXHTEeKTOpPHl TIPOEKTOB IMPOEKTHHIX OpraHU3aluil, a 3a HapylleHHe
nporuBonoxapHeix TpeboBanuit CHulloB B xone crpourenbHbIX pabor
1 «IIpaBus moxapHOi 6e30MaCHOCTH IPU NMPOU3BOACTBE CTPOUTENBHO-
MOHTaKHbIX paboT» — HayaJbHHK CTPOUTEJNbCTBA, HAaYaJbHHUKH CTPOH-
TeJbHBIX Y4aCTKOB, 1[€X0OB, Mpopabbl U Apyrue AOJKHOCTHBIE JIHIA, HA
KOTOPBIX 9Ta OTBETCTBEHHOCTb BO3J/I03KE€HA B COOTBETCTBHH C IIPHKa3a-
MH HauaJbHHKAa CTPOUTEJbCTBA.

ITpoTOKOM O HapyIleHHH MPaBHJI NOKAPHOI 6E30MaCHOCTH SIBJSIETCS
OCHOBHBIM JIOKYMEHTOM B Jeje 06 aJAMHHHCTDATHBHOM IIPOCTYIIKe.
On ponkeH KOHCTaTHPOBaTh (hakT o6HapyxkeHHoro Hapymenuss CHulla
HJIM IPABHJI T10KapHOH 0€30MacCHOCTH, YKa3blBaTh, KAKHE HMEHHO MYHK-
Tol Tpe6oBanuit CHulla uin npaBua HapylIeHB U KTO HECET 3a 3TO OT-
BeTCTBEHHOCTb. IIpH cocTaB/ieHHH MPOTOKOJA JOJIKHO OBITH TOYHO yCTa-
HOBJIeHO, Kakue orcTymiaenuss or CHulloB nomycTusa riiaBHBIN HHXKEHEp
HJIM TJIaBHBIH apXHMTEKTOp NPOEKTa, yKa3aHbl HaHMeHOBaHHe MpPOeKTa
HJIH YepTexka, ero apXuBHBIH HOMep, JaTa BHIYCKA U YeTKO KBaJH(pH-
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LIMPOBAHO HapylleHHe NpoTHBoONoxkKapHbix TpeboBanuit CHulla no co-
OTBETCTBYIOILUM NyHKTaM, KOTOPHIE JOJKHBl HMETh MPSAMOE OTHOIIEHHE
K YKa3aHHBIM B POTOKOJIE MPOEKTHBIM JOKYMEHTaM.

B kauecTBe cBHAeTeNed, YAOCTOBEPHBIIUX (PaKT HAPYLIEHHST MPOTH-
BONOXKApHBIX TpeOOBaHHH, 3a(UKCHPOBAHHBIN B NPOTOKOJE, PEKOMEeH-
JIyeTcsl IPUBJEKATh MPOEKTHUPOBIINKOB HJIH CTPOUTEEH.

JIO/MI?KHOCTHOE JIMI0 TOCMOXKHAJA30pa, KOTOPOMY IIPEIOCTaBJIEHO
NpaBo HajaraTb aJMHHHCTPAaTHBHbIE B3bICKAHHUS, IPH MOJYyYeHHH IPO-
TOKOJIa O HapyLIeHHH IPOTHBOIOXKAPHBIX HOPM H IpaBHJ BMeCTe
¢ 0O'bsiCHEHHEeM HapYLIHTENs, JOKJaJHOH 3alUCKOH NpeACTaBHTeNs TOoC-
MOXKHA/A30pa, COCTABHUBILEro MPOTOKOJ, H JAPYTHMH MaTepuHajaMH (uep-
TEXH, NMpPeANUCAHHe U AP.) MPHHUMAET OAHO U3 CJEAYIOUIHX pelleHHH:

nepefaTh MaTepHaJ B TOBAapPUIIECKHH CyJ MU OOlleCTBEHHYIO Opra-
HU3ALUIO JJIS NPUHATHA Mep OOLIEeCTBEHHOIrO BO3/eHCTBHS,

HalmpaBUThb MaTepHaj] Ha pPacCMOTPeHHe aJAMHHHCTPATHBHOH KOMHMC-
CHH NPH HUCIOJKOME paiicoBera;

HanpaBUTb MaTepuas PYKOBOAHUTENIIO TMpEANpHSITHS, YUpeKIAeHHsS
WM OPTaHU3alUHU /ST HAJOXKEHHS MAMCLUHIIHHADHOTO B3BICKAHHS;

BBIHECTH MOCTAHOBJIEHHE O HAJOXKEHHH aAMHHHCTPATHBHOTO B3BICKA-
Husa (wrpada). Takas Mepa aJMHHHCTPATHBHOH OTBETCTBEHHOCTH,
Kak mrpad, M0MKHA MPUMEHSITHCH B CJydasX, eCJH Mephl OOLiecTBeH-
HOTO HJH JUCHUIJIHHAPHOTO BO3JeicTBHsi OyAyT NMPH3HAHBl HeJOCTa-
TOUHBIMH.

OpraHpl TOCHOXKHAaJ30pa B KayecTBe Mepbl aJAMHHHCTPATHBHOTO
IpeceyeHnss HMeEIT INpPaBO NPHOCTAHABJHBATh (YHKIHOHHPOBAHHE
NpeANpHSTHS, 3[aHUS, COOPYXKEHHS, OT/JeJbHOr0 TOMeIleHHs, MPOHu3-
BOJICTBEHHOT'O y4yacTKa HJIH arperarta, €cJu INpH HapyLIeHHH TNpaBHJ
MOKapHOH 6e30MacHOCTH CO3[2eTCs HeNOoCpeACTBeHHas yrposa BO3-
HHUKHOBEHHsI TMoXKapa. ITo MpaBo UM mpeaocTtaBieHo «[losoxennem
0 rocynapcrBeHHoM mnoxkapHoMm Hanzope B CCCP».

[TocTaHoOB/NEHHE O MPHOCTAHOBJIEHHH CTPOHTENbCTBA 00beKTa, Kak
KpalHssi Mepa, BBIHOCUTCS B TeX C/IyuyasiX, Korja mpH o6c¢c/e10BaHHU
BLISIBJIEHBl TPyOble HapylIeHUs NMPaBUJ TNOXKapHOH 6e30MacHOCTH TNpPH
IIPOH3BOJICTBE CTPOHTENbHO-MOHTAXKHBIX pabor, HecyllHe B cebe SIBHYIO
yrpoay noxkapa, B3pbiBa, rubeny Jiofei, 60/bIIHX MaTepHaJbHBIX IO-
Tepb. [locTaHOB/IEHHE O MPHOCTAHOBJIEHHH CTPOHTENbCTBA JeficTByeT
[0 YCTPaHEHHsI CTPOHTEJbHOH OpraHH3aluedl HapyLUIeHHH HOPM H Ipa-
BHJI TOXKAapHOH 6€30MaCHOCTH, SIBHBIIHXCS OCHOBAHHEM /IS BBIHECEHHS
TAKOro NOCTAHOBJIEHHSI.

O BbIHECEHHH TOCTAHOBJIEHHsSI HA NMPHOCTAHOBJEHHE CTPOHTENbCTBA
caenyer HHGOPMHPOBATh B HEOOXOJUMBIX CJydyasX OpraHbl IpPOKypa-
TYpBl, TOCAPXCTPOHKOHTPOJISI, HAPOJHOIO KOHTPOJISI, OTHEJNEeHHe CTPOH-
6aHKa, 3aKa3uyHKa.

Cnenyer oco60 OTMETHTh NMPABO COTPYAHHKA TOCHOXKHAJA30pa He-
Me[JIeHHO MpeKpaluaTth B Ipouecce MoxKapHO-TeXHUYECKOro obcienoBa-
HHSI CTPOUTENbCTBA (NMyTEeM HaJIOXKEHHsI TJIOMOBI) 3KCIIyaTalHIO OT-
JeJbHBIX annapaToB, OTOMUTEJbHBIX MPHOOPOB, YUACTKOB 3JIEKTPOCETH,
CO3/IAIOIIMX HEMOCPeACTBEHHYIO0 Yrpo3y BO3HHKHOBEHHS MOxKapa.
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Fnasa 25

OCOBEHHOCTH HAI30PA
3A NPOEKTHbIMH OPTAHHM3ALMSIMH

25.1. Opranu3auus Haj3opa 3a NMPOEKTHHIMH OPraHH3aLUSIMH

«OCHOBHBIMH HampaBJIeHUSIMH 3KOHOMHYECKOTO H COILHAJBLHOTrO pas-
BuTHss CCCP na 1981—1985 roast u Ha nepuox a0 1990 roxga», npuHs-
teiMH XXVI cpesgom KIICC, B o6siacTH KanmuTaJbHOTO CTPOUTENbCTBA
chopMyIHPOBAHEI TPeOOBAHHUS: '

CTPOHTDH 6HCTpO, 5KOHOMHO M Ha BBICOKOM Te€XHHYECKOM YpOBHE,
nobuBasich CBOEBPEMEHHOIO BBOJA B JeHCTBHE OCHOBHBIX q)OHlIOB
" IIPOH3BOJACTBEHHBIX MOIIIHOCTEN;

IIOBBICHTh KaYeCTBO IJIAHUPOBOUYHBIX, aPXUTEKTYPHBIX M CTPOHTEJb-
HBIX pelleHHH, CHHXKAThb CTOHMMOCTb CTPOHUTEJIbCTBA 3JaHHUH H COOpPY-
JKEeHHH;

YCHJIHTb OTBETCTBEHHOCTh MHHHCTEDCTB, BEIOMCTB, OPraHOB 3KCHIep-
TH3BI, IPOCKTHBIX, KOHCTPYKTOPCKHX U HAYYHO-HCCJIEJOBATEJbCKHX Op-
raHusanuii 3a obecrneyeHre BBICOKOTO TEXHHYECKOIO H 9KOHOMHYECKOIO
YPOBHS IIPOEKTHBIX pemeHHﬁ, IIpaBUJIbHOE OIlpeJesieHue CMETHOH CTOH-
MOCTH CTPOHTEJbCTBA;

pa3paboTaTh U OCYLIECTBUTh MepHI 0 YCTPAaHEHHIO NOTepPh B CTPOH-
TesJbcTBe. Ha ocyliecTBieHHe yKa3aHHBIX 3ajJau HOJIKHBI OBITH Ha-
IpaBJieHbl H BCe YCHJIHSI COTPYIHHKOB TOCIOXKHAJA30pa, KOHTPOJHUPYIO-
IHUX cobJio/ieHre NMPOTHBOMOXKAPHBIX TpeGOBAHUH B NPOEKTHBIX Opra-
HHU3aUHUAX U Ha crpoiikax. I[IpoekTHpoBaHHe sBJSETCS OYEHb OTBET-
CTBEHHBIM 3TanoM B CTpouTesbcTBe. IIporpecc HayKH M T€XHHKH BhI3bI-
BAeT yCJOXKHEeHHe 00beKTOB NPOEKTHPOBAHHUS: YBEJIHUHBAIOTCH HX 00D-
eMbl, HaCeJIEHHOCTb U MPOTSKEHHOCTb, IIHPe NPHMEHSIOTCS 60JbLIenpo-
JIeTHble MeTaJIMYecKHe KOHCTPYKIHH, CBOABI-000JI0YKH, MeMOpaHHBIE
NOKpBITHS. Bece B GoJblINX pa3dmepax BejeTcs NPOeKTHPOBaHHe 3/aHHH
NOBBILIEHHON 3TAaXKHOCTH PAa3JIHYHOTO Ha3HAUEHHsI. YPOBEHb U KayecTBO
pa3paboTKu apXUTEKTYPHO-KOHCTPYKTHBHBIX pElIeHHH OIpefessioT He
TOJBKO 3CTEeTHYECKHE JOCTOMHCTBA 3JaHUN M COOPYKEHHH, TEXHHKO-3KO-
HOMHYECKHE II0Ka3aTeJH CTPOUTEJbCTBA M 3KCIJyaTaluu O6yayuiero
006beKTa, HO H ypOBeHb TIOXKapHO# 0e30MaCHOCTH 3/laHUs M HAXOASLIHX-
csl B HeM JIOJeH.

B coorBeTcTBHH ¢ TPEOOBAHHUSIMH CTPOUTENBHBIX HOPM TIJ/IaBHBIE
WHKeHephl (rJiaBHble apXHTEKTOPbI) NMPOEKTOB MOJIXKHBI Jes1aTh 3alHCH
0 COOTBETCTBHH pa3pabOTaHHBIX HMH YepTexed JeHCTBYIOIIMM HOpMaMm
¥ MpaBHJaM MO MOXKapo- H B3PHIBOOE30MAaCHOCTH. DTH 3aMHCH HOJKHbI
6bITh TOAKPEIJIeHBl pa3paboTKOi KOHKPeTHHIX Mep MoXKapHo# Gesomac-
HOCTH TO KaXKJOH 4acTH NpOeKTa.
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Jlsisi BCeCTOPOHHEro W NOJIHOTO ydyeTa Mep MoxKapHOW Ge30macHOCTH
B NIPOEKTaX OpraHaM TrOCNOXKHajA30pa ciaelyer pas3pabaTbiBaTbh M Ha-
NpaBJATh B MPOEKTHBIe OPraHH3allMH MNHCbMA IO (akTaM [0XKapoB
C aHaJIH30M IIPpHYHH HX BOSHHKHOBEHH, Hy’l‘eﬁ pacnpocTpaHeéHusi Orss,
HACTYNUBUINX MOCJAEACTBHH H OLWIMOOK NPH INPOEKTHPOBAHHH OObHEKTOB.
[ToBbIlIEHHIO TEXHHYECKOrO YPOBHSI MPOPabOTKH BOMPOCOB MOXKapHOH
6e30MaCHOCTH ¥ BHIIOJHEHHIO IPOTHBONOMXKAPHBIX MEPONPHATHH 10 BBO-
Ja 06beKTOB B KCIJIyaTalHio COCO6CTBYET IPOBeJeHHe C MPOEKTHPOB-
LIMKaMH H CTPOHTeJSIMH Hay4HO-TIpaKTHYECKHX KOH(epeHUHH, ceMHHa-
POB M TeXHHYECKHX COBEIlaHHH IO aKTyaJbHBIM BOIpPOCAM IOXKapHOH
3amHuTEl 06BEKTOB HAapOJHOTO XO35HCTBA.

Bce mpoekTHBle OpraHuH3alld, pacloJOXKeHHBle Ha TeppPHTOPHUH,
KOHTPOJIHPYeMOH OpPraHOM rOCIOXKHaja30pa, MOJKHB OBITH B3STHl Ha
y4eT, pacKpemeHbl MeX/Jy HOPMaTHBHO-TEXHHYECKHMH paGOTHHKaMH
H [IPOBEPSATbCSl He pexe ONHOrO pasa B TOZ.

MHorue npoekTHble OpraHH3allHd HMEIOT B CBOHX LITATax CHeIH-
AJIUCTOB, OCYHIECTBJIAIOIIHX HOPMOKOHTPOJIb IIO BOIIpOCaMm nox{apHoﬁ
6esonacHocTH. HOPMOKOHTPOJIIO NMOJAJEXKHT NPOEKTHO-CMeTHasi JAOKY-
MeHTalHsl Ha BCeX CTaJHUsX MPOEKTHPOBAHUSA, a TaKXKe H3MeHeHHs, BHe-
CeHHBle B paHee pa3pabOTaHHYIO M BBIAAHHYIO 3aKa3uyHuKy MPOEKTHO-
cMeTHyI0 AoKyMmeHTanuio. IlpaBa u 0653aHHOCTH 3THX CHEIHAJHCTOB
onpeznesnensl 'OCT 21.002—81 «HopMOKOHTPOJIb TNPOEKTHO-CMETHOH
JOKyMeHTauuu». Takol crenuasuct 0653aH NPOBePATb KOMIIEKTHOCTD
H COCTaB JOKyMEHTAllHH, HaJHuHe H NMPaBHJIbHOCTb CCHUIOK Ha HOpMa-
THBHBIE JOKYMEHTHI, INPaBHJIBHOCTb BBIIOJHEHHS TPOEKTHO-CMETHOMH
JIOKyMeHTalli¥ B COOTBETCTBHH CO CTAaHAAPTAMH CHCTEMBl IIPOEKTHOH
JIOKyMEeHTalUH IJIi CTPOHTENbCTBA, NMPaBHJIbHOCTb NPHMEHEHHSI THIO-
BHIX NPOEKTOB, NPOEKTHBIX pellleHHH, KOHCTPYKUHH M Y3JI0B, COOTBET-
CTBHE NPeLyCMOTPEHHOTO B MpoeKTe 060py/A0BaHHs YKa3aHHOMY B Jefi-
CTBYIOIHX KaTajlorax, IIpaBPIJIbHOCTb HauMEHOBaHH# U 00603HaYeHHH
U3/le/IHfl © MaTepHaJoB.

ITocse moanmucanus npoekra cneuuaJmcr ocymecmmomnu HOPMO-
KOHTDPOJIb, HECET OTBETCTBEHHOCTb 3a COOJIIOJieHHEe B NPOEKTHOH OKY-
MeHTalUHH Tpe6OBaHHH HOPMATHBHBIX JOKYMEHTOB (B o6beMe BBINOJ-
HfeMBIX UM 00s13aHHOCTelH) HapaBHe ¢ pa3paboOTYHKaAMH.

25.2. dtanbl NPOBEPKU

ITponecc mpoBepKH MPOEKTHON OpraHH3alUH pas[ensieTcss Ha TPH
sTana: NOArOTOBKA K IPOBEpKe, MPOBepKa MOApPA3/eNeHHil IIPOEKTHOM
OpraHM3auuH, paspaboTKa MJOKYMEHTOB IO pe3yJbTaTaM IIPOBEpPKH
H MepONpHUATHH, HalpaBJIeHHBIX Ha yJyullleHHe KayecTBa IPOEKTHPOBaA-
HHSI Mep TNIPOTHBONOXKAPHOH 3allHTHI.

[MoaroToBKa K MpoBepKe 3aK/I0UAeTCs B ONPeAeNeHHH HapaBJaeHHs
H BH/a NPOBEPKH, COCTABJIEHHH II/IaHA NPOBEPKH, MoAGOpe HOPMATHB-
HOH JOKYMEHTaluH, HHGOPMAIMOHHBIX MAaTEepHaJOB U MHCEM BHIIIe-
CTOSILIMX HHCTAHIHH, TeXHHYECKOH H CTeLHaJbHOM JTUTEePaTyphl, a TAKXKe
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B H3yYEHHH IEpenuCcKH C 3TOH NpOoeKTHOH opranusdanuei. Ilpu mogro-
TOBKE K IpOBepKe 1LeJeco00pasHo COCTABHTb YacCTHble METOJMKH pac-
CMOTPEHHS IPOEKTOB JHOO HAMETHTD IlepeueHb BOMPOCOB, MOAJENKAUIHX
npoBepKe.

Jas1 atoro Heo6xoaumo udyuutb CHullsl, cooTBeTcTByOLIHE OTpac-
JIEeBOMY HaNpaBJ/IeHHIO MPOEKTHOH OPraHH3allUHd, a TaKkKe HHCTPYKIHH
H YKa3aHHsi, KOTOPble 3HAUUTENbHO PACIIMPSIOT ¥ JOMOJHSIOT TpeboBa-
auss CHullos.

Henb3st 3a6biBaTh U Npo TpeOOBAHHS THIOBLIX IPaBHJ T0XKAPHOH
6€30MaCHOCTH, KOTOPbIE JOJI2KHBI ObITh BBIMOJHEHBI B MpOLECCe MPOeK-
THPOBAHHUS M CTPOHTEJbCTBA, TaK KaK BBHIOJHEHHE HX B Ipolecce
SKCIJyaTalud mnoTpebyeT 3HAUYUTEIbHBIX KANUTAJbHBIX BJIOXKEHHH
(a a1 HOBOTO 3/laHHSA 3TH CPEACTBA MOTYT ObIThb BBIJENEHB TOJBKO
[0 HCTEUEHHUH ONpeeJeHHOTO CPOKa, MOC/Ie 3HAYHTENbHBIX Nepefielok,
U 3/laHHe KaKoe-TO BpeMsl He 6y/eT MOJHOCTbIO OTBeYaThb TPEOOBAHHIM
MOKapHOH 6e30MacHOCTH).

K npumepy, B «TunoBbeix nmpaBu/iax MOxKapHOH 6€30MacHOCTH AJd
JKHJIBIX JIOMOB, TOCTHHHMI[, OOIIEXHUTHH, 3MaHHH aIMHHHCTPATHBHBIX
yupex/JeHHH M HHIMBHAYyaJbHBIX TrapaKei», yTBepxKaeHHBXx MB]JI
CCCP 20 ¢eBpans 1978 r., umeroTcs ciaenylonipe TpeGOBaHHS, KOTO-
pble HEOOXO/IUMO YUYHTHIBATbH NPH NMPOeKTHpPOBaHUH: «[IOKPHITHS MOJOB
(KOBpBI, Masiachl) Ha MyTsIX 9BAKYallMH HE HOJIKHBI 3aTOPAThCs OT Kpar-
KOBPEMEHHOTO BO3JEHCTBHS MaJIOKaJOPHHHBIX HCTOYHUKOB 3a3KHTaHHS
(3axk:KeHHasi CNIHYKa, HENMOTYyIIeHHasi curapera u T. A.)» (m. 2.6). dto-
ro TpeboBanus B CHull II-B.8-71 «Ilonei» Her.

B CHull I1-79-78 «I'ocTHHHUBI» He H3JI0XKEHBI TpeGOBaHUS K yCT-
POMCTBY CHCTEMBI ONOBELeHHs O MoxKape, a B I. 6.15 yKasaHHBIX THIO-
BbIX NMPAaBUJI TOBOPUTCS: «[OCTHHHIBI H OOLIEXKHTHS BMECTHMOCTHIO
6osee 50 uyesoBeK MOJKHBI GbITH 06OPYAOBAHB TPOMKOTOBOPSIIHMH
yCTPOCTBAMH OMNOBELIEHHS JIOJEeH O ToXKape M MOPsIKE HX 3IBaKya-
IHHH>».

Heo6xonumo npocmorpers nucbMa I'YIIO, YIIO no mpoekram, BHI-
NYILIeHHBIM NPOBEpsSieMbIM NPOEKTHHIM HHCTHTYTOM, H IO BBISIBJIEHHBIM
Ha cTpoiikax B pabounx yeprexax HapymenussMm CHullos.

B mocnenHoon ouepenb AOJMKHBI ObITH O(OpPMJEHB MpeANUCcaHUs
Ha NPaBO NMPOBEPKH NMPOBEPSIONIEMY HJH NPOBEPSIONIAM H AOCTHTHYTA
JIOTOBOPEHHOCTb C PYKOBOAMTENEM NMPOEKTHOH OpraHu3alud O BPEeMeHH
nposepkH. Hauany mpoBepkM AoJiKHA HpejllecTBOBaTh Gecema C 1H-
PEKTOPOM TNPOEKTHO#H OpPraHH3alli{ WJIH TJIaBHBIM HHIKEHEpPOM, B XOJe
KOTOPOH OOBSCHSIIOTCS 1leIb M 3aJauu NPOBEpKH.

[Tocnie Gecenbl ¢ PYKOBOJACTBOM H IOJIyYeHHsI pa3pelleHHs HA Mpo-
BEPKY B TEXHHUECKOM OT/eJie YTOUHSIETCS] TepeueHb IMPOEKTHPYEMBIX
00'bEKTOB, CTAJHH U CPOKH HUX NPOEKTHPOBAHHS, a 3aTeM HaYaJbHHKY
TEeXHMYECKOrO OTJe]a H IVIaBHOMY CHELHaJHCTy IO BONpOcaM MOoXKap-
HOl 6e30MmacHOCTH (€ClH OH MMeeTCsi B LITaTax NMPOEKTHOH OpraHH3a-
IIMH) Tpejajaraercsi MJaH NPOBEPKH.
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IIpoBepKy »KelaTeJbHO HAYHHATL ¢ pabOYHX uYepTeKell IO HaMe-
YeHHBIM HampaBJeHUAM, 00beKTaM H BHIOpaHHBIM HOMepaM dYepTexKei
(renmnaH, CTPOUTE/bHAS YacTh, BOAOCHAOXKeHHe, BeHTH/ALMSA, N0XKap-
Hasi aBTOMAaTHKa).

[MpuBenem HaubGoJsiee YaCTO BCTpeYaloOLIHeCs B yepTeKax H IOSICHH-
TeJbHBIX 3aMHCKax OIIHOKH., B KOHCTPYKTHBHOH 4acTH NpPOEKTa:

1. CTeHBbl JIECTHHYHOH KJIETKH (B GOJIBIIMHCTBE CJAyd4aeB — IEpero-
POJIKH, - yCTAHOBJIEHHbIE HA TMJMTAX MEPEKPHITHS HIIH 0asikax) HMeEIOT
MEHbIIHHA TpeJes OrHeCTOHKOCTH, YeM 3TO Tpe6yeTc5{ 0 HOpMaM A1l

CT€H JIECTHHYHBIX KJIETOK.
2. CTeHBbl JIECTHHYHBIX KJIETOK MpH JEHTOYHOM OCTEKJIEHHH 3/laHusl

He Iepepe3aloT BHYTPEHHee OCTeKJeHHe.

3. Meranunueckne 6aJKH H KOCOYpPHI B JIECTHHUHBIX KJeTKax He 3a-
IIMLIAIOTCA OT OTHS HErOPIOYMMH MaTepHasaMH (LITYKaTypKoii).

4. He mpeaycmaTpuBalOTCS NPOTHBONOXKAPHbBIE JBEPU B TeX CJayya-
X, Korjga 3to TpebyeTrcssi HOpMaMH.

5. He npenycMaTpuBaercss repMeTH3alHsl OTBEPCTHIH B NMePEKPbITHAX
HEroplouuMHu MaTepHaJaMu.

6. [IaxTel TPy30BLIX NMOJABEMHHKOB BHIFOPaXKHBAIOT METAJTHYECKH-
MH IeperopojikaMi H HNOKPHITHSMH, HMEIOIIHMH Ipeje] OrHeCTOHKO-
ctu menee 0,75 4.

7. Bo B3pBIBOONACHBIX MOMELIEHHAX He BBHIMOJHSAIOTCS TpeOOBaHHSA
CHulloB no 6e3bICKPOBOCTH MOJIOB, HEMPABHJIBHO ONpEAESIOTCA TJIO-
majab JerkocopachiBaeMbiX KOHCTPYKLUHH H HX HCIIOJIHEHHE.

8. I'ny6uHa HHUII MOXKAPHBIX KPAHOB HEe IO3BOJISIET COAEpPXKaTh IO-
JKapHble pyKaBa B NPUMKHYTOM K IOXKapHBIM KpaHaM COCTOSIHHH.

Ilo BHyTpeHHell NJIaHHUPOBKE 3JaHHi:

1. Pasmemienue B3pBIBOONACHBIX IPOH3BOJACTB B NMOMEIIEHUSX HA
HHXKHHUX 3Ta)XaxX M He Y HAapYKHBIX CTEH.

2. HenpaBuibHOe NpPOEKTHPOBAHHE NyTeil 3BAKYallMH H3 HECKOJb-
KHX PSIIOM pacloJIOKeHHBIX B3PBIBOOMACHBIX NMOMEIIeHHH HJH MOoMellle-
HUH pas3/JMYHON KaTEropuHHOCTU IO MOKapo- U B3PHIBOONACHOCTH.

3. TlpoekTHpoBaHHe BBHIXOJOB M3 ABYX H 6oJiee JIECTHHUHBIX KJ/IETOK
B OJIMH BEeCTHOIOJb.

4. YcTpoiicTBO Ha MyTsIX 3BaKyallMH pa3pe3HbIX IJIOLIANO0K, ABYX-
CTyNeHYaThlX MaplieH.

5. HenmpaBuibHOe OTKpbiBaHHe 3BAaKyalLlHOHHBIX JBepei, CyKeHHe
HMH IUHPUHBI KOPHU/IOPOB, JIECTHHUYHLIX Maplleil U IMJOILA/I0K.

6. IIpoekTHpoBaHHe BBIXOJOB Ha Hapy:KHbIE NOXKapHble MaplleBble
JIECTHHIB 17151 OOJIbLIEro KOJHYeCcTBa JIOJAeH, YeM 3TO JONycKaercs
CHullamu, 3aBelllIeHHe yriia HAaKJIOHA 3THX JIECTHHIL.

7. TloxxapoonacHble IIOMEIeHHsT MOJABaJsa COOOIIAIOTCS ¢ OOUIUMH
JIECTHHUHBIMH KJIETKaMH.

8. He cobmonaercst paccrosinue B 2,5 M MexXAy BBIXOJOM Ha 6aJi-
KOH (J1I0JKHI0O) H BXOJOM Ha He3aJbIMJSIEMYIO JIECTHHUHYIO KJIETKY.
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ITo MpOTHBOJBIMHON 3allHTe:

1. Knanansl A6IMOy1a/ieHUsI TIPEyCMaTPHBAIOTCSA HA 3HAYHTEIbHOM
PacCCTOSTHHH OT MEPEeKPBITHSA (HUXKe BepXHEH KPOMKH JABEPHOro mpoema
NOMeILeHHH ) .

2. He nmpenycmatpuBaercsi ¢akejabHblli BHIOPOC AbIMa H3 CHCTEMBI
ABIMOYJaJICHH .

3. 3abop Bo3ayxa HJIsl CHCTeMBbl TOANOpPA BO3AyXa B JIECTHHYHBIX
KJeTKax M LIaxTax Ju(dTOB pacrosaraercs B HeNocpeACTBEHHOH OJu-
30CTH OT INAXThI Bblﬁpoca AbIMa H3 CHCTEMBI ABIMOYyJaJI€eHHS.

4. DNEKTPOCEeTH U UIUTHI 3JEKTPONUTAHUS MPOTHBOIBIMHON 3alUTHl
NPOEKTHPYIOTCS COBMECTHBIMH C ADYTHMH TOKONOTPEOHTENISIMH, KOTO-
pble MOryT OBITH IIPH IIOXKape OTK/IIOYEHBl HJIH CaMH MOTYT OBITh
HCTOYHHKOM 3aropaHusi U BHIBOJA U3 CTPOsl (06eCTOYMBAHHSI) CHCTEM
MOXKapHOH aBTOMATHKH.

5. CurHanbl 0 cpabaThIBAHUH NMPOTUBOABIMHON CHCTEMBI HE BBIBO-
JIATCS OT LIHTOB aBTOMATHKH HA JHCIETYEPCKUE MYJbTHI,

6. CeueHHsi ABIMOBBIX KJIANAaHOB M IIAXT JBIMOYJaJIeHHSI MPOEKTH-
pytorca 0Oe3 yueTa JONYCTHMBIX CKOPOCTEH ABHIKEHHS [AbIMA.

[Ipu npoBepKe NMPOEKTHBIX OPTaHH3ALHH BHISBJSETCS TaKkKe MOJHO-
Ta BBINOJHEHHS] MePONpPHATHH, NpeAnoxeHHbX paboTHukamu ['TTH, no
paHee BBHISIBJIEHHBIM HapylleHHsIM TpeGOBaHMii NOXKapHO# Ge3omacHO-
CTH B IIPOEKTax.

Hcxonst U3 pe3ysbTaToB MPOBEPKH M aHAJHM3a NMPHYMH AONYIIEHHBIX
OHO60K, MOTyT OBITH NMOATOTOBJIEHBI CJEAyIOLIHe NOKYMEHTHI:

MHCbMO B ajipec NMPOEKTHOH OpPraHH3allu{ MO BLISIBJIEHHBIM Hapylle-
HHSIM nporHBonoxKapHbix TpeGoBanuii CHulla ¢ TouHeIM yKasaHueM
XapakTepa HapyllleHHs, HAaHMeHOBaHHA o0bekTa, yeprexa, (HaMHJIHH
IJIaBHOTO apXHTEKTOpa MNpPOEKTa;

MPOTOKOJIBI 0 HapYLIEHUSX NPOTUBONMOXKapHbIXx Tpe6oBanuit CHulla.
IIporokosn pekoMeHAyeTCsi COCTABJSATh B TOM CJyyae, KOrja INPOEKTH-
POBLIMK YK€ HMeeT NMHCbMEHHOe MpeaynpexjeHne, YepTex HampaBJeH
Ha CTPOHKY WJIH KOTJa OIHH H TOT K€ IPOEKTHPOBLIHK JONMYCTHJ He-
ckospko Hapyuenuii CHulla B pasHbIX uepTexkax HJIM NpPOEKTax;

NPOEKT NpHKa3a Mo pe3ysabTaTaM [POBEPKH B NMOPSAKE OKa3aHHS
NOMOIIH PYKOBOJCTBY NpPOEKTHO!H OpraHH3aluy;

NpPOEKT IMJaHa OpPraHU3aLMOHHO-TEXHHYECKHX MEepONpHSTHH NO
yJAyuLIeHHI0 KayecTBa pa3pabaTeiBaeMblX B IPOEKTHOH NOKYMEHTAIHH
Mep MoxKapHO# 6e30macHOCTH (BBeleHHe B IITATHl H YKOMIJIEKTOBAHHE
JIOJIPKHOCTH TVIaBHOTO CIELHaJIHCTa 110 BONPOCaM IOXKapHOi 6e30macHo-
CTH, NIPOBe/leHHe TEeXHHYeCKOH yuyeObl 0 M3YUYEHHIO NMPOTHBOIOKAPHBIX
tpeboBanuii CHulla, o6s13aTenbHOEe cOrsiacoOBaHHE TeXHHYECKHM OT/e-
JIOM NPOEKTOB B YACTH yueTa TpeOOBaHHUiI MOXKapo- H B3pbIBoOe3omac-
HOCTH, INOCEIlleHHe COTPYAHHKAMH NPOEKTHOH OpraHu3aluH I03KapHO-
TeXHHYECKOH BBICTABKH, IPOBeJleHHEe Hay4YHO-NPAKTHYECKOH KOH(pepeH-
I[HH [0 BOIIPOCAM MOKapHOH 6e30MaCHOCTH NpPH NPOEKTHPOBAHHH, YUET
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IPH NPOBEJEHHUH aTTEeCTAlMH COTPYAHHKOB 3HAHHS HMH TpeGOBaHHil
NOXKapHOH 6e30macHOCTH H Ap.);

Te3UChl BBHICTYIJIEHHUS Iepej] MPOeKTHPOBLUIMKAMHK II0 HTOraMm Ipo-
BEPKH;

panopt pykoBozctBy ¥IIO, OITO o pe3yabTaTax IPOBEpKH MPOEKT-
HOH OpraHu3aluu.

B ciyyae BBISIBJIEHUSI CEPbe3HBIX yNyIllleHH# B pa3paboTke Mep MO-
JKapHOH 6e30MacHOCTH, NPH HeXKeJaHHH PYKOBOJCTBA IPOEKTHOH opra-
HHU3ALMU JOJ/IKHBIM 06pa3oM pearupoBaTh Ha BbISIBJIEHHBIE HEL0YeThl,
cJenyeT NMOATOTOBHTb HH(OpPMAIHUIO O HEyJOBJETBOPHTEJIbHOH pabore
NPOEeKTHPOBILHKOB o cobaonenuio tpeboBanuit CHulla B BhIIecTos-
LIYI0 WHCTAHIHIO, a TaKxke NPOMH(GOPMUPOBATH NapTHHHBIE H COBET-
CKHe OpTraHbl.

Xopolilne pe3yJabTaThl JaeT TeXHHYecKas ydeba, KOTOPYIO C/aenyeT
NPOBOJUTH C MPOEKTHPOBIIHKAMH HENOCPEJACTBEHHO TMOCJe - IPOBEepPKH
N0 CJeAyIOIIUM NMPUMEPHBIM TeMaM:

1) coBpemeHHBIe TpeGOBaHHS K yPOBHIO MPOTHBONOXKAPHOH 3aLIUThI
3nanus (oObekTa);

2) OrHecTOMKOCTb 3JaHHS;

3) mpoTHBONOXKapHble TPeGOBAHHSI K MJIAHHPOBKE 3/1aHHUS;

4) TpeGoBaHHS K HApYXHOMY H BHYTPEHHEMY MO¥KapOTYILIEHHIO;

5) TpeGoBaHHS K NPOEKTHPOBAHHIO BEHTHJASIHH U oTomieHus. [1po-
THBOJABIMHASA 3alUTa;

6) aBTOMaTHYECKHE CHCTEMBI MPOTHBOMOXKAPHOH 3ALIHTHL

Bce nokmanel HOMKHBI OBITh MOCTPOEHHl Ha MpHUMepax IMOXKapoB,
cTaTUCTHKe NnoxkapoB u Tpe6oBanusx CHullos, Han6osee 6JU3KHX MPO-
¢ua0 NpoekTHON opraHusanuu. B Xojxe KaxKAOro MOKjaajna IOJE3HO
coCJaThCsl Ha KOHKPETHble HeJ0YeTHl, BHISBJIEHHBIE B XOJe TPOBEPKH,
yBS3aB HX C NMPOHUCIIEAIIMMH HOXKAaPaMH Ha MOAOOHBIX NpPOBepsAeMbIM
06beKTax.

ITo okoHuaHuHu yyeGB peKOMEHAyeTCsl OPraHH30BaTh Clayvy 3a4eTOB
N0 3HAHHI0 NmpoTruBonoxKapHbix Tpe6oBanuit CHulloB komuccuu, B Ko-
TOPYIO BXOAMJIO 6Bl PYKOBOJCTBO NPOEKTHOH opraHusaiuH. Pe3yabraTsl
3aYeTOB JOJKHBI OTPaKaThCsl NPH OYEpeJHOM aTTECTOBAHHH MPOEKTH-
POBILIHKOB.

Ecnu takas TexHuueckas yue6a yKe NPOBOJHJIACH, TO MO pe3yJb-
TaTaM NpPOBEPKH JeNaloT 0GCTOATEeNbHBIH JOKJIall, ONATh-TaKH YBf3aB
JONylieHHble OIMOKH C HMEBIIHMH MECTO IOMKapaMH H BO3MOXKHBIMH
NIOCJIeACTBUSIMH OT OIIHOOK.

YuuThiBasi BaXKHOCTb CBOEBPEMEHHOT0 H IIOJIHOTO BBINOJIHEHHS MpO-
THBONOXKAPHBIX MEPONPHSATUH B XOAe MPOEKTHPOBAHHS U CTPOHTEJNb-
CTBa, CjelyeT NMOCTOSTHHO COBepILNEeHCTBOBATh COCOOBI H MeTOABl pabo-
Thl TOCHOXKHA/JA30pa B 3TOH 06./1aCTH.

Bce mMeponpusiTHs, ocyliecTBisieMble B X0J€ NMPOBEPKH MPOEKTHOM
OpraHusaliH, AOJKHBl SIBHTbCSI rapaHTHell obeclieueHHs CBOeBpeMeH-
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HOCTH H BBICOKOro KayecTBa IPOCKTHPOBAHHA TEXHHYECKHX peme}mﬁ
o obecledyeHu0 MOXKapHOH 6e30MacHOCTH OGBEKTOB  HAapOJHOTO

X035HCTBA.

25.3. Meronuka npoBEepKH NMPOEKTHOM N OKYMEHTaUHUH

[IpoekrupoBanHe O0OBEKTOB MOXKET BHINOJHATHCS B OJHY CTaAHIO
(TexHopabouuii NpOEKT) M B ABe CTaJUH (TEeXHHYECKHH MpPOEKT U pa-
6oune uyeprtexku). [IpoeKTHpOBaHHE TEXHHUECKH HECJOXKHBIX 0OBEKTOB
HJIH O0OBEKTOB, CTPOUTENBLCTBO KOTOPBIX OCYLIECTBJSETCS MO THIOBBLIM
H TMOBTOPHO NMPHUMEHSIEMBIM IIPOEKTaM, OCYLIeCTBJISAETCS B OJHY CTaHIO.

TexHuueckuii MpoekT pas3pabaThIBaeTcsi HA OCHOBAHHMH YTBepKIEH-
HOTO 3a/laHHs HA NPOEKTHPOBAHHE H CJYXKHT OCHOBOH [JIsl BHIIIOJIHEHHS
pabouux yeprexKen.

[Ipu ogHOCTAaAHHHOM NPOEKTHPOBAHHH IPOUCXOJHUT COBMeEIIEHHE
TeXHHYECKOro nmpoekra ¢ pabounmu ueprexamu. s cokpauienus: o6b-
€Ma INpOeKTHBIX paboT M MaTepuasoB B TexHopaboueM NpOEKTe MNpH-
BOJASITCS TOJIBKO T€ UepPTeKH H JaHHBIEe, KOTOPble OTCYTCTBYIOT B THIIO-
BBIX H MOBTOPHO NPUMEHSIEMBIX NIPOEKTaX.

OCHOBHBIM METOJOM INpPOBEJEHHsI SKCIEePTH3Bl MPOEKTOB SBJAETCS
Metoj conocraBienus TpeboBanuii CHulla ¢ npoeKTHBIMH peLIeHUsIMH.
Ha ocHOBaHHMM CONOCTAaBJIEHHS [€JaeTCsl BBIBOL O COOTBETCTBHH HJIHU
HECOOTBETCTBHH Pa3pabOTaHHOrO B NPOEKTe pelleHHss TpebOBaHHAM
NOoKapHOH 6e30MaCHOCTH.

ComnocraB/eHne MOKer OBITh BBIPaKEHO KOHKPETHBIMH KOJTHYECTBEH-
HBIMH HJIH KayeCTBEHHBIMH IIOKa3aTessIMH, XapaKTepH3yIOLUMH COOT-
BEeTCTBHE TeXHHYECKHX pelleHHil ycjaoBusaM OesomacHocTH. B cooTser-
CTBHH C 9THM IOKa3aTe/H, XapakTepuayiouue (GpakTuueckoe MPOEKTHOE
penlenye, 0603HAYalOTCs MHIEKCOM ¢), a IOKasaTesH, XapaKTepH3ylo-
nige HopMaTHBHBIE TpebGoBaHHs, — HHAeKcoM Tp. Hanpumep, ogHHUM H3
3JIeMEeHTOB paboThl MO BLISIBJIEHHIO COOTBETCTBHA IIPELyCMOTPEHHON
TPOEKTOM CTEeNeHH OrHeCTOHKOCTH 3/ aHHs TPeGOBAHHAM HOPM SIBJISETCS
NpoBepKa IpeJesoB OrHECTOMKOCTH CTPOHMTENbHBIX KOHCTDYKIHI,
[Tpu srom ycaoBue GesomacHocTH OyAer BuMOJHEeHO, ecan I1,=>I1,,
rae Il u I, cooTBeTcTBEHHO (aKTHUECKHH H TpebyeMblii IpeaeJbl
OrHECTOHKOCTH.

[Ipu mpoBepke NPOEKTOB BO3HHKAET PSAJ METOAHYECKHX BOINPOCOB:
B KaKOH IOCJIe0BaTeJbHOCTH BECTH MPOBEPKY, KaK 00eCHeynTb MOJIHO-
Ty M THIATeJbHOCTh NPOBEPKH, KakK obecneduTb BBIAAUY 3D (HEKTUBHBIX
peKOMeHJallHi, CBI3aHHBIX C YCTPAaHEHHEM BBISIBJIEHHBIX HapyIIeHHH,
H KaK yBs3aTb paboTy HECKOJbKHX NMPOBEPSIOIIHUX, €CTH KOMILIeKCHas
IIpOBepKa MPOBOAHTCA HECKOJbKHMH chenuasucramu. Taxk, mpu mpo-
BepKe NPOEKTOB OOIIEeCTBEHHbIX 3[JaHHH IpexkAe BCero HeoO6X0AUMO
H3Y4YHTb Has3HaueHHe O00beKTa, OINpeleJHTb IJIOIaAb 3aCTPOHKH
W 3TaXXHOCTb. DTO MO3BOJHUT ONpeeuTh TpebyeMyl0 HOpPMaMH CTe-
NeHb OTHECTOMKOCTH 3[aHUS H NepedTH K 3KCIepTH3e CTPOUTE/bHBIX
KOHCTPYKIHH. B cBoi0 ouepe/b, 3KCHEpPTH3a CTPOHTENbHBIX KOHCTPYK-
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LKA TO3BOJIUT OLEHUTh (PAaKTHUECKYI0 CTElNeHb OrHECTOHKOCTH 31aHHs
H NepediTd K 9KCHepTH3e MJAaHHPOBOYHBIX PElleHHH WU IyTed 3BaKya-
uuu. [lanee, He0OXOAMMOCTb YCTPOHCTBA MPOTHBOMOXKAPHBIX Mperpaj
U HX COOTBETCTBHE TPEeGOBAHHSIM MOMKApPHOH 6€30MaCHOCTH MOXKHO yCTa-
HOBHTb TOJIbKO IOCJE IKCIEPTH3Bl NJAHHPOBOYHBIX pELIEHHH.

' Ilpu npoBepke 60JbIINX 0OBEKTOB MOKHO PAaCCMATPHBATh aBTOHOM-
Hble YaCTH, BKJIOYAIOUHE CaMOCTOSATEIbHblE TEXHOJOTHYECKHEe H (DYHK-
IHOHAJIbHbIe IPOIECCH], BhIleJIeHHbIe CTeHAMH, NeperopojkaMu, nepe-
KDBITHSIMH WJIH JPYTHMH KOHCTPYKTHBHO-IJIAHHPOBOUYHBIMH PeleHHSAMH.
Jlas obJjierueHust MpOBEpPKH lieseco06pa3Ho BCe, YTO HAXOJIHUTCS B Ipe-
JleJlaX aBTOHOMHBIX Y4aCTKOB, B CBOIO Odepellb, Pa3/e/HTb Ha 3JeMeH-
ThI, U KaX /B U3 HUX TOJIBEPTHYThb NIPOBEPKe.

TakuMm o6pa3oM, MBI NpeBpaliaeM CJIOXKHBIH TPOLECC IKCIEePTHU3BI
B IIOCJIE/IOBATEJNbHBINH PS5/l CPABHHTEIbHO HECJNOXKHBIX NMPOBEPOK C dYeT-
KO NOCTaBJIEHHBIMH BONPOCAMH W OTBETAMH Ha HHUX.

YUro6sl ob6ecnmeunTh KauecTBO JI000# 3KCHEPTH3Bl, HEOOXOAHMO
3apaHee COCTAaBHTb NEpeUYeHb BONPOCOB, MOJJIEKAIIUX [IPOBEPKE, B BU/LE
TabauIpl MO caeayomeid dopme.

Ne [TpunsTo Tpebyercs CcnllKa
n/m Hinpeseis sonpacan NPOEKTOM HOPMaMH | Ha HOPMBHI BuBaAM
1 2 3 4 5 6

Takune Tabaunsl ¢ 3anoJHeHHBIMH rpadamu 1, 2, 5 U ¢ mMeTonuye-
CKHMH YKa3aHMSMH O MOPsiKe 3aloJHEeHHs OCTaJbHBIX rpad H npej-
CTaBJSIIOT cO00# OCHOBHOHM MCXOAHBIH MaTepHaJ U HAa3bIBAIOTCA YACTHOH
METOHKOH NPOBEPKH.

IIpoBepka MOJHOTHl U MPAaBUJIBHOCTH yueTa IMPOTHBONOXKAPHBIX Tpe-
O0oBaHHH NEHCTBYIOIIHX HOPM H NMPAaBUJ IIPOH3BOJHUTCS BO BCEX YACTHAX
IIpOeKTa Ha CTaJuu pabouHx uepTeked HJH TeXHOpaboyero MmpoekTa.

IIpu paccMoTpeHHH pa3JHYHBIX YacTeil NpoekTa caeayer obpaliarth
BHHMaHHe Ha CJelyIollie BOIPOCHL.

ApXHMTEKTYPHO-CTPOUTEJNbHAA YACTh MPOEKTa

CrpountenbHble KOHCTPyKuuM. OmpenenuB TpeOyeMyl0 CTelNeHb
OTHECTOMKOCTH 3/1aHUs, HeOOXOJUMO NPOBEPHTb COOTBETCTBHE  CTPOH-
TeJbHBIX KOHCTPYKLH 1O Tpejiesay paclpoCTpaHeHHs] OrHS H Npeaeny
orHecroiikoctu Tpe6oBanusm CHull 11-2-80 «ITporuBomozkapHble HOp-
MBI TIPOEKTHPOBAHHS 3/laHUIl U COOPYIKEHHUIT».

W3 mosicHHTeNbHOH 3alHCKH, MJIAHOB 3Taxel, pa3pe3oB 31aHHs
BBISICHSIIOT 3allPOEKTHPOBAHHBEIE KOHCTPYKUHH, MaTepHaJs, H3 KOTOPOro
OHH H3TOTOBJIEHBI, pPa3Mephl U 10 COOTBETCTBYIOLUM HOPMATHBHBIM JI0-
KyMEHTaM OIpEeJeJsIOT Ipefes OTHeCTOHKOCTH H Ipejes pacrnpocTpa-
HEeHHS] OTHS MO KOHCTPYKIIHH.
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PaccMoTpeHue NpoeKTa MO CTPOHTENbHBIM KOHCTPYKLHSM JOJIZKHO
3aKOHUHTbCS oOmpejeeHHeM (aKTHUeCKOH CTelleHH OrHeCTOHKOCTH
3JaHUS H €e COOTBETCTBHSI TPeGOBAaHHAM HODPM.

IlyTn 3Bakyauuu W 9BaKyauHOHHble BbIXOAb. [Ipu paccMoTpeHHH
3TOr0 pasjena HeoOXOAUMO pYKOBOJCTBOBATbCS TPeOGOBAHHAMHU K IIy-
TM 3BaKyauuu, uanoxkeHHboiMH B CHull II-2-80, a TakKe B cOOTBeT-
crBytomux raaBsax CHulloB, B 3aBUCHMOCTH OT Ha3HAYeHHS 3AaHHUS
(coopy:xeHus).

IIpu srom ompejensiercss TOYHOE BBINOJHEHHE HOPM B 4acCTH 3Ba-
KYallHOHHBIX BBIXOJOB, MPOTSI)KEHHOCTH IIyTeH 3BaKyallMH U3 pas3Jiny-
HBIX [OMELEHHH, HPUHBl ABepeil, NPpoX0J0B, KOPHAOPOB, JIECTHHYHBIX
Maplieil H MJIOIAaJ0K, YKJIOHOB JIECTHHUIL H HX KOHCTPYKTHBHOTO BBIINOJI-
HEHHUsl, HAJUYHsI E€CTEeCTBEHHOTO OCBEIeHHS Yyepe3 OKOHHBble MpPOoeMbl
B HapyXHBIX CTE€HAX M aBapUHHOTO OCBEIeHHS, OTHECTOHKOCTH JIeCT-
HHUIl, OTAEJKH IyTed SBaKyaluW, H30JSIIHH JECTHUL OT IIOJBAJIOB,
BBIXOJIOB Ha 4epJaK H Ha KPOBJIIO 3/laHHS, HAJHUHSI HAPYKHBIX 1MOXKap-
HBIX JIECTHHI, U NPaBHJIBHOCTH HX YCTPOHCTBA H Jp.

[Tocne cpaBHeHHsi TpeOyeMbIX H (DAKTHUYECKHX MAHHBIX MOXKHO Cle-
JlaTh BBIBOJ O COOTBETCTBHH 3aNPOEKTHPOBAHHBLIX MyTe#l 3IBaKyaUHH
tTpeboBanusim CHulla.

BHyTpeHHsia MIaHHPOBKA. 31aHue JI000r0 Ha3HAUEHHSI COCTOHT
H3 KOMILJIeKca TOMelleHH , eX0B U Jp., pa3/iejsieMblXx BepTHKAJbHBIMH
H TOPH30HTAJbHLIMH Or'paxKJaloIIUMH KOHCTPpYKUusMH. [losatomy mpu
paccCMOTpPEHHH NPOEKTOB 3JaHHi PasJIMYHOrO Ha3HaueHHs HeO06XOIHMO
NPOBEPHUTh NPABUIBHOCTh BHYTPEHHEH MIAHHPOBKH:

a) B IIPOEKTax IIPOHU3BOACTBEHHBIX 3aHUMH:

COOTBETCTBYET JIH CTEeNeHb OUHECTOMKOCTH 3[aHUs IVIOMIALH dTaxKel
H OTCEKOB, 3TaXHOCTb 3/aHHsI TPeOOBAHHUSM HOPM;

NPaBUJIBHOCTh pas3MelLleHHs] MOMEINEeHHI ¢ MOXKapo- U B3pPHIBOONAC-
HBIMH IIPOH3BOJCTBAMH;

IpeaycMOTpPeHa JIH H30JSLHUsS M0XKAapPO- U B3PHIBOONACHBIX ONepaluii
OT MeHee ONacHHIX (pas/esneHre MOMEIIEeHHH ¢ IPOU3BOACTBAMH Pa3JIHy-
HOMU INOXKapHO! OMACHOCTH, HaJHYHe HeCropaeMblX CTeH H TaMOyp-ILLio-
30B NIpH BHIJEJEHUH TOMELIEHHH C NMPOH3BOACTBaMH Karteropuit A, B
u ap.);

KaK OT/eJleHbl BCIIOMOTraTeJbHble H CKJIaJCKHe NOMEeLIeHHs OT Ipo-
H3BOJICTBEHHBIX;

NpaBHJIBHOCTh pasmelnenust ckaanoB JIB)K u 'K, cxkuxeHHbIX ra-
30B M MX HAHGOJBLIYIO €MKOCTb;

pasMeleHHe BHIYHCIUTENbHBIX LEeHTPOB;

Ha3HaueHHe I0JBAJIOB H HX HCIIOJb30BaHHE, H30JISLHIO MOMeleHHH
MO/(BaJIa OT BHILIENEKANHX 3TaXKeH U JIECTHHYHBIX KJETOK;

NPaBUJIbHOCTb Pa3MelleHHst WAXT JH(MTOB U MAIIHHHBIX OTAeJNeHHH
U 1p.; 3

6) B mpoeKTax KHJABIX H OOLIECTBEHHBIX 3JaHHM:

COOTBETCTBHE (haKTHUECKOH CTENeHH OTHECTOMKOCTH 3IaHHsS Tpe-
6yeMoit;

)
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NpaBUJbHOCTL pa3MelleHHs BCTPOEHHBIX HEXKHJIbIX HOMeuleHHl':i
B XHJHIX JOMax;

pasMelleHne KOH(epeHIl-3a/10B, aKTOBBIX 3aJI0B, ayﬂ.mopnu N0 BBI-
COoTe 3JaHHUsA H C Yy4YeTOM IJIAHHPOBKH 3TazxKa,

pacnoJsioxeHne CKAaACKHX MOMEIleHHH C OrHeONMacHBIMH BellecTBa-
MH H CrOpaeMbIMH MaTepHaJjaMH;

pasMellleHHe BCTPOEHHBIX KOTEJNbHBIX, TPAHC(HOPMATOPHBIX NMOJACTaAH-
LU, aKKyMyJISITOPHBIX MOMeN[eHHH B O6LIeCTBEHHBIX 3[aHHAX;

pasMellleHde KHHOANMapaTHOrO KOMILIEKCa;

OTZieJIEHHE CLIEHHYECKOr0 KOMIIJIEKCA OT 3PUTEJIbHOrO 3a/ja U HaJjH-
YyHe COOTBETCTBYIOLIEH 3allUThl MOPTAJbHOrO NpoeMa (B TeaTpax H KJIy-
6ax Ha 800 mect u Gojee);

CBsA3b IIOJABaJIbHBIX nomeme}mﬁ C NepBbIM 3TaXXOM, HaJJH4YHE€ B HHX
OKOHHBIX NPOEMOB H [p.

IMporuBonoxapuble nperpaanl B 3aaHuu. IIpoTHBOMOXKAPHBIE cTe-
Hbl. Heo6X0AHMOCTh YCTPOHCTBA MPOTHBOMOXKAPHBIX CTEH 3aBHCHT OT
Ha3HAYeHUs M IVIOLIAJM 3/aHusl, CTEIeHH €ro OTHECTOHKOCTH, 3TaxKHO-
CTH H ONpejessieTcss mo TabJullaM COOTBETCTBYIOIIHX IVIaB CTPOH-
TEJbHBIX HOpPM H IIpaBHJ (JIJIH HpOHSBOlICTBeHHHX SJIHHHI.:{ s
no Ta6a. 2 CHull 11-90-81).

[Ipn 3T0OM HEO6XOAMMO MPOBEPHTH:

COOTBETCTBHE KOJIHUECTBA NMPOTHBONOXKAPHbIX CTE€EH H HX npeﬂe.na
OTHECTOHKOCTH TPeGOBAHHSM HOPM; .

NPAaBHJIbHOCTb Mepepe3anksi MPOTHBOMOXKAPHOH CTEHOH KOHCTPYK-
LM CTeH, MepekphITHi, GoHapei, KapHHU30B, BHINOJHEHHBIX C MPUMeHe-
HHEM TOpIOYHX MAaTepHaJIoB;

3alIUTY TEXHOJOTHYECKHX H APYTHX NMPOEMOB (/Bepeii, OKOH H T. II.)
B NMPOTHBOIOMKAPHBIX CTEHAX;

o611yI0 MJIONIa/Ab POEMOB B MPOTHBOMOXKAPHOH CTeHe (JOmycKaer-
cs He 6ogee 259 ee rmomazm) U Ip.

Tpe6GoBaHusT K yCTPOHCTBY MPOTHBOMOMKAPHBIX CTeH IPHBEIEHHI
B CHulIT I1-2-80.

JIbIMOBBIE JIIOKH M JierKocOpachiBaeMble KOHCTPYKUMH. B mpoekrax
6ecpoHapHBIX NMPOHU3BOACTBEHHBIX 3/aHUH (MOMeLIeHHH), CKJaJCKHUX
3aHUH 6e3 OKOHHBIX IPOEMOB, CIE€HHYECKHX KOMIIJIEKCOB TeaTpoB,
KJIy0OB, [IBOPLOB KyJbTYpbl, CHOPTHBHBIX COOPYXKEHHH IPOBEPSIOT
HaJHyHe JBIMOBBLIX JIIOKOB, IVIONIA/b MX CEUEHHUS H pa3MelleHHe, KOH-
CTPYKTHBHOE BBHINOJIHEHHE, COCO6 OTKPbIBaHHs (pydyHOe, aBTOMAaTHUe-
CKOe) H 1p.

ITinomans JerkocOGpacbiBaeMbIX KOHCTPYKIHH B3pbIBOONACHBIX MOMe-
LIeHHH ONpejessieTcsl pacyeToM, HO NoJxKHa ObITh He MeHee 0,05 M2
Ha 1 M® B3DBIBOONMACHBIX MOMEIIEHHH, OTHOCHMBIX IIO0 pPa3MelleHHBIM
B HHX INIpOM3BOJACTBaM K Kareropuu A u He Menee 0,03 M2 Ha
1 M3 B3pBIBOONIACHOTO MOMEIIEeHHsT — JJIsT KaTeropuu b.

IIpu ompenesieHHH Macchl Jierkoc6paceiBaeMOro NMOKPHITHST JOJIKHA
YUUTBIBATBCS W Macca BPEMEHHBIX JJIMTENbHBIX Harpy3ok (cHeroBasi
Harpyska u Jp.). Bec mokpeiTus He JoJKeH npeBbimiath 120 (kr-c)/m2.
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[IpH npoeKTHPOBAaHHH B KaueCTBe JerkocOGpachiBaeMOi KOHCTPYKLHH
OKOHHOTO OJMHAPHOTO OCTEKJEHHS MPOBEpSIOT TOJILHUHY. H pasMep OJ-
HOro crekJsia (Npu TOJIIHHE 3 MM ILIOLaJb OJHOrO CTEKJa [0JIXKHA
ObiTh He MeHee 0,8 mM2; 4 MM — 1 M?; 5 MM — 1,5 M?).

[1pu paccMOTpeHHH reHepaJbHBIX IJIAHOB TNPOMBILIIEHHBIX TpeJ-
NPHATHH U NPOEKTOB pa3MellleHHsI I'PaKJAaHCKHX 3JaHHH MPOBepSIOT:

pasMelleHne OOBEKTOB C YYETOM 30HHPOBAHHS, HANPAaBJEHHS BET-
pa'u penbeda MeCTHOCTH;

BEJIUUHHY TPOTHBOMNOXKAPHBIX Pa3pBIBOB OT IPOEKTHPYEMOTO Ipej-
NPHATHSL [0 COCEIHHX TNPeaNpHUsITHH;

BEJIHYHHY HPOTHBONOXKADPHLIX Pa3PBIBOB MEXKAY 3JaHHSIMH, COOPY-
JKeHHSIMH Ha TEPPUTOPHH CTPOSLIErocs mpeanpustus (o6bekra);

KOJIHUECTBO M rabapuThl BHe3JI0B HA TEPPHTOPHIO;

YCTPOHCTBO aBTOMOOGHJIBHBIX JOPOT Ha TEPPUTOPUH 0OBEKTa, Pa3Bo-
POTHBIX IJIONIAJIOK, II€TeJb B KOHIle TYNHKOBBHIX JOPOT, HIUPUHY AOPOT;

YCTPOHCTBO MONBE30B K MPOEKTHPYEMBIM 3aHUSIM H COOPYKEHUSAM;

Hasnuyue Ha o6bekte ckymanoB ¢ JIBJ)K, 'K, roprounmu razamu u ux
pasMmenieHue (orpazjaeHne, o6BajioBaHHE), a TaKXke CKJIaJ0B 06aJjio-
HOB CO CXKaTBIMH ra3aM, 3[JaHUH JJisi XPAHEHHS] PEHTTeHOIMJIEHKH H HX
pasMmeleHue;

YCTPOHCTBO MOABE3[0B K BOAOUCTOYHHKAM, TMOMKAPHBIM BOJOEMaM
H THApaHTaM;

He06X0UMOCTh CTPOUTEIbCTBA MOKAPHOTO JEN0 H JP.

Kpome apXHTEKTypHO-CTPOUTENBHOH YaCTH MPOEKTOB, 3KCIEepTH3e
MOJIJIeXKAT CHCTEMBI OTOIJIEHHS] M BEHTHJISIIMH, Hapy:KHOEe W BHYTpEH-
Hee BOJOCHAOXKeHHe, 3JEeKTPOTeXHHUeCKass 4YacTh TPOEKTOB H Jpyrue
pelIeHus.

Ilo okOHYAaHHH IKCIEPTU3B MPOEKTHOH AOKYMEHTALMH NMPOU3BOIUT-
Csl aHaJIM3 BCEX BBISBJIEHHBIX HEL0YETOB W pa3pabaThIBAIOTCS TMPE-
JIOXKEHHS M0 MX YCTPAHEHHIO, KOTOPbIE MOJKHB HOCHTh KOMILJIEKCHBIf
xapakrep. OTO 00BSCHSIETCS B3aHMOCBSI3bI0O H B3aHMOOOYC/JIOBJIEHHO-
CTHIO OJIHUX TEXHHUYECKHUX pEIUIeHHH APYrUMH. 3aK/JIOUeHHe HJIH ITHCbMO
[0 pe3yJbTaTaM 3KCIIEPTH3BI, HANpaBJsieMoe B afpec MPOEKTHO# opra-
HU3AIHH WJIH 3aKa3uhKa, COAEPKUT, KaK NMPAaBHUJIO, H3JIOKEHHE JOIy-
IIEHHBIX HapylIeHUH TpeGOBaHHH MOXKapHOH 6e30IaCHOCTH H PEKOMEH-
Jalil 10 UX YCTpPaHEHHI0., PeKoMeHJAalWH JOJKHBl OBITh H3JIO0XKEHbI
KOHKDETHO, TOYHO, HE JIOJIXKHBI JONyCKATh HEOJHO3HAUHOI'O TPaKTOBA-
Husi. B TO Ke BpeMs mpelsiaraeMble IPOTHBONOXKAPHBIE MEPONPHSITHS
He JIOJIKHBI CBSI3bIBATH MHHIIMATHBY NPOEKTHPOBIIUKOB B BHIGOpE TOTO
HJIM HHOTO pelleHHsT N0 YCTPAaHEHHI0O MPOTHBONMOXKAPHOTO HEHOUuera.
dT0 maer UM BO3MOXKHOCTb pa3paboTaTh TEXHHYECKH BO3MOXKHOE
U 3KOHOMHUYECKH Iiesiecoob6pas3Hoe pellleHHe, YAOBJIETBOpsoNiee Tpe6o-
BaHusAM GesomacHocTH. Hampumep, 6bII0 BBISIBIEHO B MPOEKTE, UTO I10-
JKapoomacHoe TMOMeIeHHEe OT/IeISEeTCsl OT Hel0kKapoonacHOTo moMelile-
HHS TeperopojikaMu ¢ npezenaoM oruecroiikocr 0,25 4, a ne 0,75 4, Kak
Tpebyercst HopMamu., Hemomyctumo mpeniarath HPOEKTHOH OpraHH3a-
I[HH 3aIPOEKTHPOBATh /s YKA3aHHOW IIENH KHPIHUYHBIE NEPEeropoaku
OTpe/eJIeHHOH TOJMIIHHEL. IOTO0 TpeOOBaHHE MOMKET OBITh H3JIO0XKEHO
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B HpeLJIOKEHHN B cjeayouieil penakiuh: «IlokapoomnacHoe nomene-
HHE, pacnoJiokKeHHoe B 0CHX..., He06X0IHMO BHI'OPOJAHTb NePeropoaxa-
MU C Npe/esioM orHectoiikoctH He MeHee (0,75 u» ¥ jaJjiee 1aTh CCHLIKY
Ha COOTBETCTBYIOILee TpebGoBaHHe (NYHKT) HOPMATHBHOIO JAOKYMEHTA.

F'nmasa 26
OCOBEHHOCTHU HAIA30PA 3A HOBOCTPOMKAMHU

26.1. TloxapHasi onacHOCTb HOBOCTPOEK

Ilon HOBOCTpOﬁKOﬁ cjaenyer noHuMaThb 00beKT CTPOHTEJNbCTBA HJIH
PEKOHCTDYKIIHH, IIPOH3BOACTBEHHbIE, CKJIaJACKHE, BCIOMOraTeJbHbie
H aAMHHHCTDAaTHBHbIE 3J1aHHA, @ TAKXKe OTKPbITble CKJlaJlbl, pa3Meliae-
Mbli€ B IIpejeJiaX TEPPUTOPHH CTPOHUTENBCTBA B COOTBETCTBHH C YTBEPXK-
JIEHHBIM CTPOHUTEJIbHBIM IeéHepaJbHbIM IJIAHOM (CTpOﬁFEHHHaHOM).

IToxkapHast OHmacHOCTb HOBOCTPOHKH He MOCTOSIHHA, M3MEeHseTcs
C TeyeHHEM BpEMEHH, JAOCTHrasi HauboJblllero 3HaueHHs B MepHOJ 3a-
BeplIeHHsI CTPoHTeabcTBA, MexXoas H3 moxapHOH OMacHOCTH HOBOCTPO-
€K, BCe BpeMs CTPOHTEJNbCTBA MOXKHO YCJIOBHO Pa3fesIMTh HA TPH 3Tala.

IlepBHlit 9Tanm — 3TO BpeMs, B TeueHHE KOTOPOTO BO3BOASATCS] HOBBHIE
HJIM OCBAMBAIOTCS CTapble CTPOEHHS IOJ pa3MelleHHe CKJIaloB, Kaalo-
BbIX, OBITOBBIX H:BCIOMOraTeJbHBIX IIOMEIleHHH, BeayTcsi paboThl
N0 NPOKJaJKe TOA3EMHBIX KOMMYHHKAI[Hi, BPEMEHHBIX H IOCTOSTHHBIX
JIOPOT, CTPOUTENBCTBY OTKPBITBIX CKJIAJ0B, MPOH3BOJAUTCS BBIEMKa
rpyHTa NOA (yHAaMeHT 3iaHusi. Ha 3TOM 3Tane moxapHasi OIacHOETb
HOBOCTPOHKH I[€JHKOM CBsi3aHa C II0XKapHOH ONACHOCTBIO BpPeMEHHBIX
3J1aHHil TPOU3BOACTBEHHOrO H BCIIOMOTraTeJbHOrO Ha3HAUEHHS, a TaKKe
CTPOHTENbHBIX MeXaHHM3MOB (KpaHOB, 06y./bJ03epOB, TPAKTOPOB, aBTO-
MallkH H T. IL).

Bropoii aTam — 3TO BpeMs, B TeueHHEe KOTOPOrO IIPOHU3BOAHTCS
yKiaajaka 6eroHa B onanyOKy, MOHTaK Keje300€TOHHBIX H MeTaJlJInye-
CKHX KOHCTPYKULHH, KJaJlKa KHPIHYHBIX CT€H 3/laHHs, YCTAHOBKA Iepe-
ropofiok. Ha stoM srame cTpoHTeJbCTBAa IOXKapHas ONACHOCTb He-
CKOJIbKO YBEJIMUHBAETCH BCJE/JACTBHE NPHMEHEHHs TOPIOUHX MaTepua-
JIOB JJIS1 YCTPOHCTBA OMadyOKH, CTPOHTENbHBIX JeCOB H MOAMOCTeH,
rOpIOYHX KHIKOCTeH, MAaCTHK IJs H30JflHH (yHAaMeHTa, repMeTH3a-
IIHH HApyKHBIX IIBOB MeXAy OJOKaMH MU MaHeJIMH ¢ OJZHOBPEMeHHBIM
NpoBelcHHeM CBAPOYHBIX H JAPYTHX OTHEBHIX palboT.

Tperu#t aran — 3TO BpeMsi, B TeYyeHHe KOTOPOTO BeAYTCs CHelHab-
Hble paboThl (IpOKJIajKa BO3AYXOBOAOB, TPyOONpPOBOIOB, OCBETHTENb-
HOM, CHJIOBOH ¥ cJ1a60TOUHOH 3JEKTPOCETH H JAp.), OTAeN0uHble paboThl,
3aB03 M MOHTax 06OpyJOBaHHSI H MebeH.

DTOoT 3Tam Xapakrepudyercsi HauOoOJIbIlell CTeNeHbI I0XKapHOil
ONACHOCTH He TOJbKO CTPOMTEJbCTBA, HO H BCero BpPEMEHH Cy-
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1eCTBOBaHUs 3AaHus. UMeHHO Ha 3TOM 3Talne NPOHUCXOAAT HauboJee
KpyIHbI€ MOKaphbl C TAXKEJBIMH IIOCNEACTBHAMH, a HHOrla U C rHOeJbIo
moneit. OCHOBHBIMH NpUYHHAMHU THAXKEJbIX MOCJIeICTBHI noxapos, npo-
HCXOASsIIIHX HA YKasaHHOM 3Talle, TOMHMO INpPpHYHH, HENOCPEACTBEHHO
BBI3BIBAIOLIHUX IOZKaphI, SABJSIOTCS CJaeAyrouimue:

| 1) He 3auulIeHbl IPOEMbl H OTBEPCTHS B MEXKAYITAXKHBIX IIepeKpHI-
THSIX, B CTEHAX JIECTHHYHBIX KJETOK H Meperopojikax;

2) Hanuuue 6OJbIIOH MOXKAPHOH HArpy3kH (OTAeJKa CTeH, MOTOJ-
KOB, BCTpOeHHasi U 0OblYHAss Mebesb, 060pyA0BaHHe, OTXO/bl YIIaKOBKH
BT W)

3) cucTeMbl NOXKapHOH 3aIUUTHl — BHYTPEHHHH NPOTHBOIOXKAPHBIH
BOJIONPOBOJ, CIPHHKJIEPHOe U JpeHdepHoe 000pyJOBaHHE, CHCTEMBI
ra3oBOr0 M IEHHOTO MOXKapOoTyLIeHHs], aBTOMATHUYECKON MOXKaPHOH CHr-
HaJIH3alHH, 0XKapHOi aBTOMATHKH, NIPOTHBOABIMHOH 3aLIUThl — HaX0-
JIATCSA TOKa B HepaboueM COCTOSIHHH.

AHanu3 nmoKapoB Ha HOBOCTPOWKAX MO BPEMEHH HX BO3HHKHOBEHHSI
MOKa3bIBaeT, 4TO OKOJIO 75% M0KapoB MPOUCXOIHT B NEPHOJ OCEHHe-
3HMHEr0 OTOIUTEJIHHOTO Ce30Ha B Hepabouee BPeMsi CYyTOK, BOCKpPECHbIE
H NpasjHHYHbIE JHH.

BospunucTBo moxkapoB (0koso 80%) mpoHCXOASIT BO BPEMEHHBIX
OBITOBBIX M BCIOMOTATEJIbHBIX CTPOEHHSIX, H TOJbKO OKosio 209 Heno-
CPeACTBEHHO B CTPOAIIUXCH 3AaHUsAX. V3 MHOrOYMC/IeHHLIX MPHYMH,
BLI3BIBAIONUX TOXKApbhl HA HOBOCTPOHMKAX, CJAEAYET BBIAENHUTh CJELYIO-
LiHe: ;
1) HapylieHHe NpaBHJ MOXKApHOH 6e30MaCHOCTH NPH IKCIIyaTalHH
3J1IeKTpo06OpPYLOBaHHSI U HarpeBaTeJbHBIX MPUOOPOB;

2) HeocTOpOKHOE oOpalleHue ¢ OrHeM (KypeHHe, KOCTPHL H T. IL);

3) HapyllleHHe NPaBUJ MOXKAapPHOH 6e30MacHOCTH NMPH HPOU3BOJCTBE
3JIEKTPOra3ocBapouHblXx paboT B oTAesouHblil nepuoj. Ecau Ha craauu
NIPOH3BOACTBA pabOT HyJIEBOr0 LMKJ/A, MOHTAaXKa HECYIHX MeTaJljiuue-
CKHX H Kese300€TOHHBIX KOHCTPYKIHH IOXKapHasi ONacHOCTb 3JIEKTPO-
rasocBapouyHBIX paboT Ha CTPOHKE HEBEeJHKa, TO Ha 3aKJIIOYHTEJbHOM
JTalle CTPOUTENbHBIX paboT (BeJeHHe OTAeJOUHBIX paboT, OpraHu3alus
CKJIa/l0B FOPIOYHX MaTepHaJoB U 060PYNOBAHUS B CTPOSILIUXCS 3MAHHU-
siX) NOKapHasi ONacHOCTb 3JEKTPOra3oCBapOYHBIX pabOT HEU3IMEPHMO
BO3pacCTaer,;

4) npuMeHeHHe TEIJIOTEHepaTOPOB HA KHAKOM TOIJIHBE MJIsl CYIUKH
3JlaHHS C HapymeHHeM. YCTAHOBJIEHHBIX MNpPAaBHJ TOJb30BaHUSI HUMH
(3ameHa U3/ bHOTO TOIJIHBA Ha O€H3MH, NOJATEKaHHE TOpIOYero, ycra-
HOBKa TemJioreneparopa 6e3 Tpe6yeMOro IpOTHBONOKAPHOrO pas3pbiBa
OT 3/laHHsf, OcTaBJeHHe paboTamooliero TenjoreHepatropa 6e3 mpu-
CMOTpa);

5) HapyuleHHe NPOTHBONOXKAPHOTO peKHMa NMPH YKJIaJKe rOpIrovero
YTENJINTENs WM MATKOH KPOBJM Ha NOKpPLITHE (KypeHHe, 3aBbIIIeHHE
TeMIepaTypbl HarpeBa GUTYMHOH MACTHKH, YTO NPHBOAHT K BOCIJIaMe-
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HEHHIO ee OT MaJieHIllero HCTOYHHKA OrHsi; pabora Ha GOJbIIHX IJIOILA-
J5X) ;

6) HapylleHHe NMpPaBHJ MOXKapHOH 6e30MacHOCTH TPH HaKJeHKe
B 3JaHHUH JIHHOJIEYMHBIX IIOJIOB HJIH MNapKeTHBIX IOJIOB HA MAaCTHKeE
(He obecneunBalOTCs JOJKHAs BEHTHJSAIHS IOMeIleHHH, B3pHIBOOE3-
OIIaCHOCTb OCBellleHHs, He BBICTABJSIOTCS IpeAylpeJuTebHbe HaIH-
CH, OTCYTCTBYIOT CPE/CTBA MOXKApOTYIIEHHS], HE NPOBOAUTCS NMPOTHBO-
MOXKAPHBIH HHCTPYKTaxkK C pabouuMH);

7) HapylleHHe NPaBUJ MOXKAapHOH 0€30MaCHOCTH IIPH XpaHEHHH
JIB)K, T')K u 6a1710HOB O CXKATHIMU ra3aMH, 4YTO IPHBOAHUT K B3pBIBAM
c rubespio JIofefi (MpH JETCKOH INAJOCTH Ha CTPOMIIIOMaAKe —
K OXXOraM HJH THOenu jerei).

HecMoTpst Ha TO, YTO OCHOBHOE KOJHYECTBO MOXKAapPOB H 3aropaHui
NPUXOJAUTCH Ha OBITOBBIE W BCIOMOTAaTe/JbHBIE CTPOEHHsi, HauboJee
KPYIHbIE MOXKaphl MPOUCXOAAT B CTPOSILUXCS 3JaHHSAX, H 3TO JOJKHO
NPHHUMATHCS BO BHHMaHHE NPH MJAHHUPOBAHUHU I10KAPHO-TEXHHUECKHX
obcaeloBaHuH.

C 1espl0 MOBBILIEHHST TMOXKAapHOU 6€30MaCHOCTH HOBOCTPOEK, OBICT-
poil JTMKBHAAUMH NMOKAPOB H COKpalleHHs yuiepba OT HHX PEKOMEH.y-
ercss o6pauiatb 0co60e BHHMAaHHE Ha BHIMOJHEHHE CJEIYIOUHX MPOTH-
BOMOKAPHBIX MEpOIPUATHI:

obecrieueHHe CTPOWKH HApyKHBIM TMOXKAapOTYLIEHHEM, JAOpPOTaMH,
NO/Abe3laMH M MOXKAapHOH CBSI3bI0 HA HauyaJbHOH CTaauu pabor;

BBOJ B 3KCINIyaTallMi0 BHYTPEHHEro NPOTHBONOXKAPHOIO BOJONPO-
Bojia (C mojauell BOABI MO MOCTOSTHHON WJIH BPEeMEHHOW cxeme) /10 Ha-
yajna OT/JeJOYHBIX pabor;

3aJefiCTBOBAHME TOXKAPHOH aBTOMATHUKH, OPraHH3alus Kpyriaocy-
TOYHOH, YCHJIEHHOH 3a cueT aexypcrea uneHoB [IT/], moxkapHoit oxpa-
Hbl HOBOCTPOHKHM IIPH 3aBO3e B 3/laHHe Me6eau H 060py10BaHHS.

26.2. OpraHu3auusi Haj30pa 3a HOBOCTPOMKAMHM

Hapnsop 3a HOBOCTpOHKOH HAaYMHAETCS CO BPEeMEHH IOCTYIJIEHHS
Ha COrJIaCOBaHHE B MOJpasjielleHHe TOCMOXkKHAaA30pa CTPOHreHNIaHa
HJIM pEIIeHHsT BONpPOCa O BbIJEJNEHHH 3eMeJbHOro yyacTKa MOJ CTPOH-
TEJNbCTBO OObEKTA.

CrpoiireHnyian — OJIHH U3 OCHOBHBHIX AOKYMEHTOB B COCTaBe NpOEeK-
TOB OpraHH3alUH CTPOMTENbCTBA H NMPOH3BOJACTBA pabor. B Hem pema-
I0TCS BOIIPOCH pallMOHAJNbHOM, SKOHOMHUHOH U 6e3onmacHoil (B TOM 4uC-
Jie i B TIOXKaPHOM OTHOIIEHHH) OpPTaHU3alHH CTPOHUTENbHOH IJIONLATKH.
Ha crpoiirennyiane qo/iKHbl OBITh MOKa3aHBI: CTPOSILIHECS 3JaHHS
H TIPOE3/Ibl 0 TEPPUTOPUH CTPOHTENbHOH NJIOLIAJKH, BpeMEHHBIe CKJa-
JIbI OTKPBITOTO M 3aKPBITOTO XpPaHEHHS MaTepHaJoB, BpeMeHHble OBITO-
BBI€ U BCIIOMOTATeJbHbIE CTPOEHHS, CTPOUTEbHbIe KPaHBl C MOJAKPaHO-
BBIMH MYTSIMH HJIH JOPOTaMH, NOCTOSTHHBIA H BPeMEeHHBIH BOJONPOBO/HI,
TEMJIOCeTH, KaHaJH3alus, KabeJbHble CETH H JpyTrHe COOPYKEeHHS B 3a-
BHCHMOCTH OT Ha3HaueHHsi BO3BOJUMOro o0beKTa.
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CorslacoBaHHe CTpPOHreHIJIaHa MPOM3BOJHUTCS C BHIXOJOM Ha ILIO-
waaKy crpourenbcrBa. IIpH 3TOM BBHICHAIOTCS CJeAyIOlHe BOMPOCH:

BeJIMYMHBI IPOTHBOINOKAPHBIX Pa3PBIBOB MeXy 3LaHUSIMH H COOPY-
JKeHHSIMH KaK BHYTPH CTPOHTEJbHOH IJIOLIAJAKH, TaK U JO TPaHHIL
CMEXHBIX NPeANpPUATHH, COCeAHUX 3JaHHH H COOPYKEeHHH;

obecrnieueHHe CTPOHMTEJILHOH MJIOUIAJKH HPOTHBONOXKAPHBIM BOJO-
cHaOXeHHeM H Tese(OHHOH CBS3bIO;

obecreueHye MOABE3JOB JJ NMOKAPHBHIX aBTOMALIMH K CTPOHUTEJb-
HOH IJIOINaJKe U K 3JaHUSIM H COOPYKEHUSM Ha Heil;

IPOEKTHPYEeMBIH croco6 OTON/IeHHsT OBITOBHIX H BCIOMOraTesbHBIX
NOMeIleHUH (NpU LEeHTPAJbHOM BOASIHOM OTOIJIEHHH KOJHYECTBO IIO-
XKapoB pPe3KO CHHUKAeTcs); .

HaJMuue IOKyMEHTOB, ONpe/essIollUX BpeMs CHOca 3JaHuH, BhIiCe-
JIeHUsl KUJbIOB H3 XKHJBIX JOMOB, PAcCIOJIOKEHHBIX Ha MEHbLIHX pac-
CTOSIHHSIX OT CTPOSILHUXCSA 3JaHHH H COOPYXKEHHH, ueM 3TO OllpejeseHO
CHullowm.

B ciyuae He0OOGXOJHMOCTH CHOCA JKMJbIX H APYTHX 3JaHHH, CTPOH-
TeJbCTBA GOJIBLIOrO YHCJIA BPEMEHHBIX COOPYXEHHH, NPOKJAAKH BOJO-
npoBoaia H yCTpOﬁCTBa aBTojopor ue.necooGpasﬂo COrJiacoBbIBaThb
CTPOHIeHIIaH TOJBKO Ha NpOBeJeHHe IOATOTOBHTENbHBIX pabor (T. e.
paboT, CBSI3aHHBIX CO CHOCOM CTPOEHHH, IPOKJIaJHON JOPOT H KOMMYHH-
Kauui 6e3 Hayaja CTPOUTENbCTBA OCHOBHBIX 3jaHHi). Torga mpu mo-
BTODHOM O(OpPMJIEHHH paspelleHHsi Ha CTPOHTENbCTBO OCHOBHBIX 00b-
€KTOB MOJpas/ieJieHHe IoCIoxKHaja3opa OyAeT HMeTb AONOJHHTEJIbHYIO
BO3MOXKHOCTb IPOBEPUThH BHIIOJHEHHEe paHee MpeJJOKEeHHBIX NPOTHBO-
MOXKapHbIX MeponpusitTuii. s HeOOJbIIUX CTPOEK M B CAydyasix, Koraa
€CTb YCJIOBHS H TapaHTHU CTPOHTENbHBIX OPraHH3aLHMH IO BHIIOJHEHHIO
NPOTHBOIOXKAPHBIX MEPONPHITHH B YCTAHOBJIEHHBIE CPOKH, BO3MOXKHO
COTJIaCOBaHHE CTPOMIeHIJIaHA Ha IPOH3BOJCTBO CTPOHTENBHBEIX PaboT
HyJIeBOro LIHKJaa (o oTMeTkH 1 3Taxka). Ilocne BuimoJiHeHHs HpeJoO-
JKEHHBIX TOCHOXKHAaJ30pOM IIPOTHBONOXKAPHBIX MEPOIPUATHI NPOU3BO-
JIUTCSI COTVIaCOBAaHUE CTPOMreHIJIaHa Ha NMPOHU3BOJACTBO OCHOBHLIX paboT
II0 BOBBEJIEHHIO NIPOEKTHPYEeMOro 06beKTa.

Ilpu corsacoBaHHH CTPOMATEHNJIaHA HOBOCTPOiiKa Gepercsi COTPYA-
HHKOM TOCHOXKHaJ30pa Ha yueT (Bce HeOOXOAHMMBle JaHHBIE 3aHOCSITCS
B JKypHaJ yuyera HOBOCTPOEK), H HAa Hee 3aBOAMTCS HaOJI0faTeNbHOE
npeno. OQuH 5K3eMILISIp COIVIAaCOBAHHOTO C TOCIHOXKHAJ30pPOM CTPOMreH-
IJIaHa JOJIXKeH XPaHUThCS B HabGJIOLATeJbHOM Jele.

BaxHoe 3HaueHHe HMeeT IIOCTOSTHHOE ydYacTHe IIPeJCTaBHTENs
rOCIOXKHA/J30pa B KOMUCCHSX IO OTBOJY 3eMeJNBHBEIX y4acTKOB NOJ HO-
BO€ CTPOHTENbCTBO, AEHCTBYIOUIUX NMPH rOoppadHCIoONKOMax U ympaBJe-
HHUAX CeJBCKOro xo3asifictBa. IIpu Bblfe/IeHHH 3eMeJbHOTO ydacTKa IOJ
HOBOE€ CTPOHTEJBbCTBO NPEJCTAaBHTENb TOCNOXKHAA30pa MOJKEH BBISC-
HHUTb CJIe/lyIOIlHe BOIPOCHI:

1) mocTaTo4HOCTh NMPOTHBONOXKAPHBIX Pa3pBHIBOB OT I'DAHHI BBIIe-
JSIEMOro yyacTKa A0 CMeXHBIX C HHM INPOMBILIJIEHHBIX OOBEKTOB, XKH-
JBIX B rpaxKaaHckux sjpaHuil. [IpoTHBONOXKapHEI pa3pHB ONpeseser-
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cs1 10 HauboJiee 1MOXKapoonacHOMY OOBEKTy C KaxK/J0i CTOPOHH 3eMeJb-
HOro yyacrka. HanpuMep, NpoTHBONOXKApPHBIH pPa3phiB MeXIY KHJIBIMH
nomamu I, II cremeHeii OrHecTOMKOCTH MHOJIKeH ObIThb He MeHee 6 M,
a NPOTHBONMOXKAPHbIH PaspblB MEXKAY JKHUJIBIM A0MOM H ckjaajgoMm JIBJK
Moxker cocraBisath 100—300 M (B 3aBHCHMOCTH OT €MKOCTH H Ha3Ha-
YeHHsl CKJIaja);

2) HeoOXOJHUMOCTb H BO3MOXKHOCTb CHOCA 3JaHHI H COOPYXKEHHH,
HaXoJsLIUXCS B NpeJeaax NPOTHBONOXKAPHHIX pPa3phbiBOB;

3) HeoOXOAHMOCTb YCTPOHCTBA JOPOT, KOJHYECTBO BBE3JIOB HA Tep-
PHTOPHIO;

4) HecOXOAMMOCTb IPOKJAJKH HAPYKHOTO BOAONPOBOJA MJH 3a-
KOJIbIleBaHusl ero, NepekaaZki BOAONPOBOJA C YBeJHUeHHeM AHameTpa
Tpy6, CTPOHTEJNBCTBO NMOXKAPHBIX Pe3epByapoB H BOJOEMOB, IIHPCOB Ha
peKdx M BojoeMax AJs 3abopa NoKapHbBIMH MallHHAMH (B 3aBHCHMO-
ctu or Tpe6oBanuit CHull 11-31-74 «Bopocua6xenue. Hapy:kuble cetn
W COOPYKEHHS»);

5) pasMmemenune cknaznoB JIB)K u I')K c yuerom penbeda mMecTHO-
CTH, PO3BI BETPOB U HANpaBJIeHHS TEUEHHUSI PEKH;

6) pasMmelnieHHe OTKPHITHIX II0XKAapPOONMACHBIX CKJIAJ0B C Y4eTOM
PO3Hl BETPOB;

7) HeoOXOJMMOCTb CTPOMTE/bCTBA 3/aHHs NoxkapHoro neno. Kosu-
4eCTBO BBIE3JI0B N0XKaPHOTO AENO U pajuyc ero 06CayKUBAHH HOJIKHBI
ONpEJIeATECS B 3aBHCHMOCTH OT 1102Kapo- H B3PHIBOONACHOCTH 00beK-
Ta, IJIOLAAM y4acTKa H 3HaYeHUs1 00'beKTa, HACeJEHHOCTH MpPOEKTHpYe-
MOTO JKHJIOTO MacCHBa ropofia HJIH IOCEJIKa.

Brijenenne 3eMesNbHOrO y4acTKa MOJ HOBOE€ CTPOHTENbCTBO HOJIMKHO
oopMaIATbCS aKTOM, B KOTOPOM HEo6XOJMMO OTPa3UTh HAJIHUHE NOLb-
€3/10B, BOJOHCTOYHHKOB, 'IIPOTHBOIOXKApHHIE pPasphbiBBl IO COCEIHHX
3MaHUA H COOPYKEHHH, a TaK¥Ke TIPOTHBOIOXKAPHbIE MEepONPHUSTUS
C yYeTOM H3JIOKEHHBIX BbIlI€ BOIPOCOB.

Jst nnaHupoBaHus paGoThl MOJpa3/iesieHusl rOCNOXKHAA30pa J0JK-
HBl HMeTb NepeyHH HOBOCTPOEK OyAyIIero roxa ¢ o6beMaMH U CPOKAMH
BHINOJIHEHHST PaboT, COCTaBJsieMble Ha OCHOBAHHH YTBEPXKIEHHBIX TH-
TYJbHBIX CIIHCKOB CTPOHUTENbCTBA, HMEIOUIUXCA B HcrmoskomaXx CoBeToB
HapOJHBIX JENYyTaTOB, YIPaBJEHHIX CEJbCKOTO XO3sHCTBA, TEpPHUTOPHU-
aJbHBIX CTPOUTEbHBIX U IIAHOBBIX OpPraHU3alHsX H y IVIaBHBIX apXH-
TEKTOPOB IropoJOB H paioHoB. M3 HuX caeayer 0co60 BHIAEIATh MyCKO-
BBHIe CTPOMKH TeKyIlero roja.

Ha xaxzayio HOBOCTPOHKY HeOOXOJHMO 3aBOJHTb KOHTPOJIbHBIH
JINCT, 3aMOJIHSIeMBIH CBEJEHUSIMH O HOBOCTPOWKE W 3aNPOEKTHPOBAHHBIX
Mepax IOXKAapHOM 3aUIUTH IPH MNOJYYEeHUH JaHHBIX B CTPOUTENbHOH
OpraHU3alfy, IPH COIVIACOBAHHH CTPOMIeHIVIaHa, NPH PacCMOTPEHHH
NPOEKTHOH JTOKYMEHTAIHH.

Takum o6pasoM, KOHTPOJbHBIE JIHCTHI CYMMHDYIOT BCe CBeleHHs,
HeoOXoJuMBle B JajibHefillleM paGOTHHKY TOCIOXKHAaJA30pa AJs COCTaB-
JeHuss TpauKOB H IVIAHOB IIOXKAPHO-TEXHHYECKHX O06C/elI0BaHHI,
YCTAaHOBJIEHHSI CTPOIOrO KOHTPOJIS 32 XOAOM BBIIOJHEHHS NPOTHBOIO-
JKapHBIX MEpONPHATHH, COCTaBJIEHHS NepeyuHsl HeloAeJO0K U 3 (eKTUus-
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HOU paboTHI B cocTaBe paGOYHX H TOCYyZAapPCTBEHHBIX KOMHUCCHH IO MpPH-
eMKe B 3KCIIJIyaTallHI0 BBICTPOEHHBIX 00beKTOB. B pasbHefilieM KOHT-
POJIbHBIE JIUCTHI CJy3KaT OCHOBOH AJISl COCTABJEHHUS aHKEeT HJIH I03Kap-
HO-TEXHHUECKHX KapT, KOTOpPhIE 3aBOJASITCS B IOCHOXKHAA30pe HAa KaxkK-
JBIi 00C/IyKUBAaeMbI JeHCTBYIOLIHH OODBEKT.

B cTpouTeNbHBIX OpraHH3anUsX HeOOXOAUMO O3HAKOMUTBCS C Ila-
HaMH IIPOH3BOJCTBA paboT, MOC/IEe Yero ¢ yuyeToM TpeGOBaHHI JHpEK-
THBHBIX JOKYMEHTOB COCTaBJ/seTcs rpaduk obcieoBaHHs HOBOCTPOEK
(He MeHee IByX pa3 B rojg). Cpoku MpPOBEepOK cleLyeT IJIAaHHPOBATb
C y4eToM HeoOXOQMMOCTH pelIeHHs CAeAYIOUHX 3a/4ay.

1. To Hayasa BO3BeJeHHsI OCHOBHBIX 3JaHHH H COOpPYKEHHI NPOBe-
PHTb BBHIIOJIHEHHE NMPOTHBOINOMKAPHBIX MEPONPHATHH, HpPeNI0KeHHbIX
IPH COTVIACOBAHHH CTPOMTEHIIaHA H NMPOEKTHOH [JOKYMEHTAllWH, Bhi-
JIAaHHO¥ Ha CTPOHKY, B UaCTH ydyeTa Mep NOKapHOH 6e30IacHOCTH.

2. B TeueHne Bcero mepHoja CTPOUTENIbCTBA ob6ecmeunTb 3addek-
THBHBIHl KOHTPOJIb 32 XOJOM BBINOJIHEHHSI NIPEAYCMOTPEHHBIX IIPOEKTOM,
CHullamu u «IIpaBunamu moxapHo# 6e30maCHOCTH MpPH NMPOU3BOJCTBE
CTPOHTEbHBIX PaboT» Mep MO MOXKAPHOH 3aIlUTe U COOJIONEHHIO IPO-
THBOIIO2KAPHOTO pPEeXUMa.

3. Ilepen oxkOHYaHHEM CTPOHTEJNBCTBA IPOMU3BECTH AETANBHYIO IPO-
BEePKY HOBOCTPOHKH C IIeJIbI0 COCTABJIEHHS IPEJBAPUTENbHOIO IepeyHs
IPOTHBONOXKAPHBIX MEPONPHATHH, MOJJeKAaU[HX BBIIOJHEHHIO 1O BBO-
Jla 3[laHHUST B SKCILIyaTalHIo.

4. YcTaHOBHTb OCOOBIHi KOHTPOJb 32 XOJOM BHEJDEHHS Ha HOBO-
CTPOMKAX aBTOMATHYECKHX CHCTEM IOXKAapHOH 3auIUTH  (mOXKapHOH
CHTHAJIM3al{H, MOXKAPOTYLIEHHs] W NPOTHBOJBIMHOH 3amuTh). KoHT-
POJib 33 XOJOM HX BHEJpPEHHS PEKOMEHJIyeTcsl OpraHH30BBIBATb IO IO-
SHIHAM B CJeLyoUlell MOCae0BATEbHOCTH:

a) IPOEKTHPOBAaHHE CHCTEM IOXKAapHOH aBTOMATHKH (BBIZAauya Ipo-
eKTOB 3aKa34UKY);

6) odopmieHue 3aka3a Ha 060py/0BaHHe IO pa3paboTaHHOMY IpO-
eKTY H uepTexkaM H IPHHATHE 3asBKH Ha H3TOTOBJIEHHE MJIH NOCTAaBKY
3TOro 060PYLOBAHHUSI B Y/JIOBJIETBOPSIOLUIHE CTPOUTEILCTBO CPOKH;

B) ImoJydYeHHe 00OpPYNOBAHHS CHCTEM IOKAPHOH 3aIIMTHl COTVIACHO
3aKa3HOH creuH(HKAINH;

r) cobusio/eHHe CPOKOB MOHTaxKa 000pYNOBaHHUS;

I) coOJifofleHHe CPOKOB HaJaJKH U NpefbsiBIeHHs 000pYNOBaHHUS
aBTOMAaTHUECKHX MOXKAapPHBIX CHCTEM IPHEMOUYHBIM KOMHCCHSIM.

ITo TeXHOJIOTHH CTPOUTENBHOTO IPOM3BOJCTBA MOHTAaXk CHCTEM IIO-
JKapHO# aBTOMATHKH IPOBOAMTCS, KaK IPaBHJO, B IOCJENHION OYe-
penb. [Ipu 3TOM HepeaKo OKa3bBIBAETCs, YTO HEKOTOphle MO3HIUH H3
BCEro KOMIIJIEKCa ammapaTryphl, Ipu6OpoB HIH 0OOPYHOBaHHS HeAOINO-
CTaBJIeHB HAM OYAyT IOCTaBJeHH B 60Jjiee MO31Hee BPeMs, H YCTaHOB-
JIEHHblE CPOKH CJauyH MOXKApHBIX CHCTEM O BBOJA 00beKTa B IKCILIya-
TAIHI0 CPBIBAIOTCS. DTO MPUBOAUT K KOH(MIHKTHBIM CHTYalHsIM B XOJe
paboTHl MPHEMOUYHBIX KOMHCCHI, K HECBOEBPEMEHHOMY BBOJY OOGHEKTOB
B 3KCILTyaTalHuIo.
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26.3. MeToAuKa MOXKAPHO-TEXHUUECKOro O0GCJIeN0BAHUS

[MoxkapHo-TexHHUEeCKHE O0OCHe0BaHHS HOBOCTPOEK MOTyT ObiTh
JleTaJbHble i KOHTPOJIbHBIE, IPOBOUTHCS OJAHHM COTPYIHHKOM IOCHOXK-
Haj3opa H B cocraBe Opurajbl. [ToxkapHo-Texnuueckoe obcienoBanne
BKJIIOUAeT:

HOJArOTOBKY K NOXKapPHO-TeXHAUYECKOMY 00C/e0BaHHI0O HOBOCTPOM-
KH, KOTOpas NPOBOJAUTCS N0 MECTY CJYXKOHI;

COOCTBEHHO MOKapHO-TeXHHUeCKoe oO0c/ef0BaHue;

paspaboTKy NPOTHBOIOXKAPHBIX MEPONpPHATHI MO YCTPAHEHHUIO BHI-
SIBJIEHHBIX B XO0/e 0OC/Jel0BaHHs ~HEJOUETOB W YCHJEHHEe IO0KapHOH
6e30MacHOCTH CTPOMTEJLCTBA, a TaKiKe NMOArOTOBKY H odopMmieHHe
HeOOXOAHMMBIX JOKYMEHTOB M INHCEM II0 pe3ysabTaTaM o00cCjel0BaHHS.
OTH onepauuH NMPOBOAATCS KaK Ha CTPOHTE/JbHOH MJOIIAjKe, TaK H 110
MECTY CJYXKOHL.

IMoaroToBka K MOXKapHO-TEXHHUYECKOMY 06CJ€0BAHHIO HAYHHAETCS
C M3yyeHHUs MaTepuasoB HabJI0/aTeNbHOrO JeJa, CIpaBOYHOH JHTepa-
TypHl, IpaBUJI noxkapHoi GesonacHoctu, CHullos, uHcTpykuuit u yka-
3aHHH IO BONPOCAM CTPOUTENbLCTBA C YUETOM cliellH(pUKU NPOBepsieMoi
HOBOCTPOHKH. B Xoze H3yueHHsi MaTepuaJioB HabJiofaTeNbHOrO JeJa,
NPOEKTHBIX MaTepHaJOB H HOPMATHBHBIX JOKYMEHTOB COCTaBJISETCS
nepevyeHb BOIPOCOB, MOJJIEKAUIHX TPOBEpPKe B XojAe 0OCJe0BaHHUS.
ITocsie sToro paboTHHK rOCIIOXKHA/JA30pa COCTaBJsIeT IJaH IOXKapHO-
TEXHHYECKOro o6cyieloBaHHsT HOBOCTPOMKH, COTJIaCOBhIBAeT C PYyKOBOJ-
CTBOM CTPOUKH BpeMs NpOBeneHHs1 0O6CJHeJ0oBaHUS U peliaeT BOIpPOC
O BBIJeJEHUH NpeJCTaBUTeJNeH, IBJSIONUXCS OTBETCTBEHHBIMH JIOJIKHO-
CTHBIMH JIULIAMHU (He HUKe HayaJbHHKA yyacTKa).

KpynHbele HOBOCTPOHKH pEKOMEHAYeTCsl TpOBEpsTh OpHraaHbIM
METOJOM C NpHBJIEYEHHEeM IpeACTaBUTeNed 3aKas3uMkKa, CaHIMH/IeM-
CTaHIUH, SHEPTrOHAA30pa, TeXHHUECKOH HHCIEKIHH H NPOeKTHOH opra-
HU3alMH (aBTOPCKOTO Ham3opa).

IToxkapHO-TexHHUeCKHe 06ce[0BaHHsT OOBIYHBIX CTPOEK PEKOMEeHY-
eTCsi MPOBOJHTh B JIHH aBTOPCKOrO Ha/J30pa NMPOEKTHBIMH OpraHH3allHs-
MH, ofecrieynBasi TeM CaMBIM HeOOXOJHMYIO CBfI3b C aBTOPAMH IPOEK-
TOB HENOCPeJACTBEHHO Ha CTPOMKaX.

IIpu obcnenoBaHun B HauaJbHOH CTAJMH CTPOHTEJbCTBA CJEAyeT
yAensaTb oco60e BHUMAaHHE BHINOJHEHHIO TpeGOBaHuil moxapHoii 0Ges-
ONMACHOCTH, 3aJI0JKEHHBIX B CTPOMTEHIJIaHEe H BBIABHHYTHIX TOCIOXKHA-
30pOM IIPH €ro COrJIACOBAHMHU, a TaKxkKe NPOBEPKe COOTBETCTBUSA pabo-
gux yeprexeir tpeboBanusM CHwulloB ¥ BBHINOJHEHHIO POTHBOIOKAP-
HBIX MEpPONPHSATHI 110 paHee NAHHBIM 3aKJIOUEHHSIM.

Kpome paGounx uepTexeil, cielyer MpPOCMOTPETb M KHHUTY aBTOP-
CKOI'O Haj3opa: B Hefl HepeIKO MAaloTCs CYIIeCTBEHHblE H3MEHEHHS
H JIONOJNHEHUsT K paboyuM uepTexkaM, J[AenaloTcsi 3anucH o6 OTAeNKe
nyTeH 3BaKyalluu, cmocobax 3allUThl METaJJIOKOHCTPYKIUHHA H Ip.

[TpoBepka co6Ji0ieHHs] TPOTUBONOXKAPHBIX TPeOOBAaHHH HOPM Hemo-
CPe/ICTBEHHO Ha CTposiieMcsl 06beKTe JOJIKHA OCYUIECTBJSITHCS C yue-
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TOM CPOKOB IIPOBEIEHHS CTPOHTEJIbHO-MOHTAXHBIX pabGoT (B Hayasb-
HBIH mepHoj Kaxjoro Buza pabor). IIpu 3TOM MOMKHO MpPOBepATbHCA
COOTBETCTBHE HAMEUEHHBIX K BBIMOJHEHHIO WJH BHIIOJHEHHBIX paboT
npotuBonoxapHeiM TpeboBaHusaM HopM, TOCTOB u TeXHHUYECKHX YCJIO-
BHMH, a UMEHHO:

BBINIOJIHEHHbIE IPOTHBOMOXKAPHBIE Pa3pbiBBl IO COCEAHHX 3JaHHU
M COOPYIKEHHI, COCTOSTHHE JOPOT H MONbe3/I0B;

OTHECTOHKOCTb OTJIEJNbHBIX KOHCTPYKTHBHBIX 3JIEMEHTOB H 3/IaHHSA
B 1IeJIOM, IIPOTHBONOXKAPHbIe Nperpaasl, OrHe3allluTa MeTaJJIHYeCKHX
HeCYIIUX KOHCTPYKLHH, BHJ MaTepHAJOB, NPUMEHsSeMBIX AJSI OTHENKH
nyTel sBaKyalMH, YCTPOHCTBO MOABECHHIX NOTOJKOB;

MyTH 3BaKyallyH (MJIaHHPOBOYHbIE PelIeHHs 3TaxKeH, IIHPHHA, YKJIO-
Hbl JIECTHHUIL H MAHAYCOB, H30JHPOBAHHOCTh BBHIXOJOB H3 MOJABAJbHBIX
H LIOKOJBbHBIX 3Ta)Kei, BHINOJHEHHEe MepPONPUATHH 10 IPOTHUBOJBIMHOMH
3aluTe U 1p.);

rOpIOYEeCTb TEMJIOH3OJISIIHOHHEIX MaTepHaJsoB, NMPUMEHSEMBIX B Or-
paxaalounx KOHCTPYKIUHSAX 3[aHHH, B NMOMELIEHHAX, HA TEXHOJOrHye-
ckoM o0060pyaoBaHHH, TPyO6ONpOBOAaxX M BO3AyXOBoAaxX (HX COOTBeET-
CTBHE NMPOEKTHHIM pelIeHHSIM U TPeOOBaHHAM HOPM);

HapyXKHBIH H BHYTPEHHHI BOIONPOBOX (pacrosioxkeHHe THAPaHTOB,
BBO/IOB, MOXKApPHBIX KPAaHOB, 3a/IBHXKEK, OOBOJHBIX JIHHUH Y MOXKapHBIX
HACOCOB), CTAllHOHAPHBIE YCTAHOBKH MOMKAPOTYILIEHHS H AP.;

CHCTEMBl OTOIJIEHHs], BeHTHJAAUHH (MaTepuana U o6opyJOBaHHe,
060Cc06JIEHHOCTh KaHAJIOB, KaMep, HajiuYue OOpaTHBIX U OTHEe3a[epiKHu-
BAIOLIHX KJaNMaHOB, ra30aHAJN3aTOPOB HJH CHTHAJIH3aTOPOB, COOTBET-
cTBUe PUOOPOB OTOMJIEHHS, HX YCTAHOBKA HA MYTSX 3BaKyalluu H Jp.);

3JIeKTpHYecKoe 00Opy/IOBaHHE M CETH, MOJIHHe3auuTa (CoOTBeT-
CTBHE 3JIEKTPONPOBOJKH, 3/JEKTPOJBHraTeNeH, CBETHILHHKOB, 3JIEKTPO-
pacmnpefeNuTeNbHBIX H MYCKOBBIX YCTPOHCTB, CIOCOOOB HX YCTAHOBOK
U MPOKJaAKH Kiaaccy nmomenienui mo 1Y), aBapuitHoe ocBelleHHe;

9JIeKTPUUECKasi H aBTOMAaTHUeCKasl MoXKapHasi CUrHAJIH3alus, CB3b,
CHCTEMa TOXKapOTYLIEHHST; ‘

MEpOTNPHUSITHS 10 CHHKEHHIO MOXKAPHOH ONMACHOCTH TEXHOJOTHYECKO-
ro mpoiecca.

[IpaBUABHOCTL BHIMOJNHEHHS TakKux paboT, Kak yCTPOHCTBO pasje-
JIOK Teuell U JBIMOXOJOB, CKPBITAsi 3JE€KTPOIIPOBOJIKA, YCTPOHCTBO BeH-
THJSIIIHOHHBIX KaHAJOB, 3aMOHOJIMYMBAHNE CTHIKOB, 3ajlefKa UIBOB
H 3a30pPOB B HACTHJIaX M MaHeNsIX XKeae300eTOHHbIX MepeKpHITHi, B Me-
CTax NMPHUMBIKAHHUS NEPeropofoK K CTeHAM IepeKpPBITHH, OrHesamiura
HEeCYIIUX MeTaJJIHYeCKHX KOHCTPYKIMH, orHe3amuTHas o6paboTka cro-
paeMBIX MaTepHaJOB H KOHCTPYKIIHii, 3allOJHEHHEe MYCTOT B CrOpPaeMbIX
'KOHCTPYKIHSAX M JAP., IPOBEpsieTcst B Mpolecce MPOBEAEHUST 3THX paboT
HJIM TI0 aKTaM Ha CKpBIThle paboThl (Korga 3TH paboThl yiKe BBIIOJ-
_HEHBI). ‘

Cnenyer WMeTb B BHJY, UTO B XOJIe BHINOJHEHUST CTPOUTENbHBIX
paboT yacTo AOMYCKAIOTCS CJAEAYIOUIHe OTCTYIIEHHs OT pabouyux uep-
TeXen:
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YMeHbUI€HHEe TOJINIHHBI 3allUTHOro CJos 6eroHa HWJH LITYKATYpPKH
MeTaJ/JIHYeCKHX KOJIOHH, 0aJ/JIOK TIPOTHB YCTAHOBJEHHOH TOJILIHMHBI
N0 NpOeKTy (4epTexy);

YMeHbllleHHe 3alPOeKTHPOBAHHOH IIHPUHBI IPOXOJO0B, ABepeH, JecT-
HHYHBIX Mapmeﬁ IJouLa 0K, I‘leﬁHHbl HHII ITO2KapPHbIX KPAHOB;

OCTaBJIeHHe He3aJeJJaHHBIMH OTBEPCTHH B NPOTHBOMOXKApPHBIX Ipe-
rpagax (creHax, NepeKpHITHAX );

YMEHbLIEHHE CEYEHHS LIaxXT H KOpOGOB CHCTEMBbI HpO’PHBO,ZIblMHOI':I
3aIIHTHl NIPOTHB IPOEKTHBIX pa3MepoB, OCOOEHHO B MecTax INpoxoja
yepe3 Mex/AydTaxHble nepekpblTHs. Hausunuue mesnelr B neperopoakax
IIaxT, HeKayeCTBeHHas LITYKaTypKa BHYTPEHHHX nosepxuoca‘eif'x;

3aMeHa Ge3. HaJJIeXKallero OYOPMIIEHHS HEropioYero HiIH TPYIHO-
ropr4Yero yTenJuTeas Ha I‘OplO'-IIfIId

YCTaHOBKa JABEPHBIX K0p060K C OTKpbIBaHHEM nBepen He IO Xonay
3BaKyalHH H3 3[aHHUS;

nocje OKOHYaHHsA CTPOHTENbCTBA BAaHHﬁ He CHHMaeTCsd roprovyas
ona.ny6xa B KOMMYHHKAIOHOHHBIX LIaxTax.

[TpoBepsieTcsi TakXke OpraHH3alHOHHO-TEXHHUeCKas paboTa, Ha-
IIpaBJieHHasi Ha COOJIIOZieHHe JOJXKHOrO IPOTHBONOXKAPHOrO pexuMa
Ha CTPOMTENbCTBE, H BHINOJHeHHe TpeGoBaHuit «IIpaBus moxapHOU
6€30MacHOCTH NPH NPOH3BOJACTBE CTPOHTENIbHO-MOHTAXKHBIX paboT»:

HaJiiyue NPHKA30B, pACHOPSKEHHH W HHCTPYKUHH IO BOIpOcaM
“obecreueHnst MOXKapHOH 6e30MaCHOCTH CTPOUKH;

paboTa MoKapHO-TEXHHYECKOH KOMHCCHHM H GOEroTOBHOCTb OObeK-
TOBOH NMOXKapHO# OXpaHBl (Ha KPyNHBIX CTpoHKax), pabora u 6oero-
TOBHOCTb [OOPOBOJIBHOH MOXKapHOH JIPYIKHHBI;

OpraHu3auus U TIpOBelleHHe MPOTHBONMOXKAPHOTO HHCTPyKTaxkKa
U H3Y4YeHHS N0XKAaPHO-TEXHHUECKOr0o MHHUMYyMa;

HaJIMyue yyera MOXKapoB M 3arOpaHHMil HA CTPOiiKe, peardpoBaHHe
PYKOBOJCTBA CTPOHKH Ha 3TH CJYYaH.

IIpu obHapyKeHHH HApyIIEHHH IPOTHBONOMKAPHBIX HOPM, JOIy-
LIeHHBIX CTPOUTEJbHON OpraHu3alHell HemocpeACTBEHHO IPH MPOU3BO/-
CTBE CTPOMTEJbHO-MOHTAXKHBIX pabor, ciaeayer norpe6oBaTh HX yCTpa-
HeHHsl NpeANucaHueM B ajJpec reHnojpsaHoi U cybnoapsigHON (C yBe-
JIOMJIEHHEM T'eHNOAPSAAUHKA KONHel) CTPOHTEeJbHBIX OPraHH3alUi B 3a-
BHCHMOCTH OT TOTO, KeM JomylieHo Hapyulenue. Heo6xoaumo po6u-
BaThbCsl U3/1aHHS PYKOBOAMTEJSIMH CTPOHTEJbHBIX OPraHM3alMi NpHKa-
30B C yKasaHHeM KOHKPeTHBIX MepOIpHSITHH 10 yCTpPaHEHHIO OOHapy-
JKEHHBIX HeJ0YeTOB.

Bo Bcex cayuasix o6HapyKeHHsI OTCTYIUVIEHUH HJIM HapyUIeHHH Ipo-
THBOIIOXKAPHBIX TPeOOBaHHH HOPM H NpPaBHJ CJeAyeT NPHUHHMATb Mephl
K NpPHBJEUYEHHI0O BUHOBHBIX (IIPOEKTHPOBIIMKOB HJIH CTPOHTeNEH) K OT-
BETCTBEHHOCTH NPABAMHU TOCIOXKHAA30pa HJIH aAMHHHCTPALUU NPOEKT-
HOH (CTPOMTENbHOH) OpraHHU3alHHu.

Ecnu BHISBJIEHHBIE HApyIIEHHs] NMPaBHJ I0XKAapHOH Ge30MacHOCTH
NPH CTPOUTENLCTBE 06BEKTA YyrpoKalOT MOXKAPOM HJIH 3aTPYAHSIOT €ro
JHKBHIAUHIO (HAalpHMep, OTCYTCTBHE BOJOCHAGXKEHHS H T. I.), CTPOH-
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TeJbHBIE paboThl JOJ/XKHbBI OBITh NPHOCTAHOBJIEHB! [0 BHINOJIHEHHA Tpe-
60BaHUI NOXKAPHOH 6€30IaCHOCTH.

B cayuae o6Hapy:KeHHs Ha CTpPOKe TrpyOBIX HapylleHHH HOPM
U TIpaBHJ OpPraHbl rOCIOXKHAJA30pa, KPOMEe HCIOJIb30BaHHA NpPeJoCTaB-
JIEHHBIX WM I@paB, MOTLyT JeJaaTb I[peJCTaB/eHHs H HHQOpMaLuH
0 HEY/IOBJIETBOPUTEJIBHOM INPOTHBOIOKAPHOM COCTOSIHHH, OTCTYIJIEHH-
sx ot yrBepxkpaenHoro npoekra u CHulla B rocapxcTpoHKOHTpOJIb,
rOC3HeproHaa3op, rocropTexHaa3op, ropoJACKOH HJIH PaHOHHBIH OTHeNe-
HHsl CTpoiOaHKa, OpraHbl HapOJHOrO KOHTDOJS M NPOKypaTypHl, Ha-
TpaBJaATh HHGOPMALHH B NapTHHHBIE H COBETCKHE OpraHbl, COBeT
npogcorosa.

[lo BEISIBJEHHBIM HapyIIEHHSM INPOTHBONOXKAPHBIX HOPM H IpPaBHJI,
MOMUMO HIpeANHCAaHUsI TOCIOXKHAA30pa pPYKOBOJHMTENIO CTPOHTEJbHOH
OpraHH3alluu, CJelyeT HalnpaB/ATb NHCbMa B ajipec NPOEKTHOH opra-
HH3alIHH U 3aKa3yHKa.

[lo OKOHUQHHH NPOTHBOINOXKAPHOro Ob6CJel0BaHHsI CJAELyeT BHICTY-
NUTH Tepej npopabaMH, MacTepaMHu ¢ 0030pPHBIM JOKJAAOM O TOXKap-
HOH 6€30mMacHOCTH CTPOEK B palOoHe, Tropoje, B KOTOPOM paccKasaTb
O BBHISIBJIEHHBIX HeJoYeTaX, II0Ka3aTbh, K YeMy OHH MOTYT IPHBECTH
B CJy4ae BO3HHKHOBEHHS 3aropaHHsl, H3JIOXKHTb XapaKTepHble (DaKThl
N0XKAapoB U INOCTAaBHTh 3ajJaud [0 HaBeJEHHIO Ha CTPOHKE CTPOroro
NIPOTHBOIIOKAPHOT'O PeXHMa H CBOEBPEMEHHOMY BBLINIOJHEHHIO IPOTH-
BOIOXKAPHBIX MEPONPHATHH.

COTpyAHHKH TOCIOXKHA/JA30pa AOJKHB OKa3blBaThb INPAKTHYECKYIO
NOMOILb PYKOBOJHUTEJNSIM CTPOsiLIerocsi o6beKra B pa3paboTKe OpraHH-
3allHOHHBIX M HHKEHEPHO-TEeXHHYECKHX MEepONpPHSITHH, HalpaBJeHHbIX
Ha NpejoTBpallleHHe [0XKapoB M yJydlleHHe IPOTHBONOXKAPHOTO CO-
CTOSIHHSI HOBOCTPOEK. B HX uHc/e MOXKHO pEKOMEHJ0BaTh BBIIOJHEHHE
CJeAYIOUINX MPOTHBOMOXKAPHBIX MEPONPHATHI, BHIOOP KOTOPHIX CJedyeT
NPOU3BOJUTb C YYeTOM CIelH(DHKH CTpOHTeNbCTBa, oObema paboT
H CPOKOB CTPOHTEJbCTBA:

NOBHIIIEHHe TPeboBaTeNbHOCTH K DPYKOBOAMTEJAAM CyONOADSAHBIX
CTPOHUTEJNbHBIX OpraHU3anuii B yacTH obecneueHns HMH MOXKapHOH 6es-
OTMACHOCTH W COJEepKAaHHsI B HCIPABHOM COCTOSTHUH CPEJCTB MOXKAapHOH
3anuThl. [IpuBieueHne K CTPOTOH OTBETCTBEHHOCTH JIHIL, 10 BUHE KOTO-
PBIX JIONYCKAIOTCS 3aropaHus ¥ MOXKaphl, HCIIOJAb3yeTCsl He N0 NPSIMOMY
Ha3HayeHHIo0 MoxKapHoe 060py/0BaHHe, HE BHINOJHAIOTCH NpaBUaIa IO-
JKapHOH 6e30IacHOCTH W TNpEeANHCAaHHs OpPraHoOB TOCYAapCTBEHHOTO
MOKapHOTO HaA30pa;

opraHu3anuio obyueHHs Bcex pabouux M CJayXKallUX NPOTHBONMOXKAP-
HbIM npaBusnaM. Ocoboe BHHMaHHe JO0JKHO ObITh 0OpalleHo Ha COBJII0-
JleHue NpaBuJ I0KapHO# 6e30macHOCTH Ha paboOuHX MecTax, CBOeBpe-
MeHHOe cooflieHHe 0 noxape mo tenedony «01» u nopsifok AedcTBHI
MO ero TYIIeHHIO. YCTaHOBJIEHHE KOHTPOJIS 32 IPOBeJeHHEeM IPOTHBO-
NOXKapHBIX HHCTPYKTaxell pabounx M CayKallHX;

OpraHH3alMI0 H3y4YeHHs] U IPOBEPKH 3HAHMH HHXKEHEePHO-TeXHHUe-
CKHM MepCOHAJIOM MpaBHJ MOXKapHOH 6e30MacHOCTH C YYeTOM JOJIXK-
HOCTHBIX 005I3aHHOCTeH M XapakTepa BHIIOJHSIEMBIX paboT;
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yCHJIEHHEe OXpaHbl HOBOCTPOEK, OCOGEHHO B HOuHOe (HepabGouee)
BpeMs U BHIXOJHBIe AHH. Ha cTpouTe/bcTBe yHHKAJBHBIX H 0C000 BaxX-
HBIX O00BEKTOB PEKOMEHJyeTCsl IMPHKa3aMH Ha3HauyaTb OTBETCTBEHHBIX
JEXKYPHBIX, 06ECIEUHB HX HHECTPYKUHSIMHU O AEHCTBUSAX [0 MpPEAyNpeK-
JIEHHIO M TyIIeHHI0 noxapoB. ObecnedyeHne 0053aTebHOrO IPOTHBOIIO-
JKapHOTO OCMOTpa MOMeLIeHHH Nepej HX 3aKphiTHeM, 006eCTOYHBAHHE
3JIeKTpoceTeli M 3JIEeKTPOyCTAaHOBOK. Kareropuueckoe 3amnpeleHue
OCTaB/ISITh HAa HOYb B GBITOBBIX MOMELIEHHSX JIIOei;

exKeroiHoe IMpoBejieHre 0OLIeCTBEHHBIX CMOTPOB IPOTHBOMOXKAPHOTO
COCTOSIHHSI CTPOEK H paboThl J06POBOJILHBIX MOXKAPHBIX JAPYIKHH
MO NpeAynpexaAeHHIO NOXKAPOB H 3aropaHuil ¢ yupexkJeHHeM BBIMIIe-
JIOB M JIeHeKHbIX NMPEeMHUH AJ° CTPOHTENbHBIX KOJIJIEKTHBOB, 3aHABILHX
IepBble MeCTa;

ompejieJieHue MOps/iKa OINOBEIIeHHs W 9BaKyallHH JIOJAeii U3 CTPOs-
IIUXCS M PEKOHCTPYyHpyeMbiX 3iaHui. PaspaboTka NJIaHOB 3BaKyalHH
JIIO/Ieil U3 CTPOSIUIUXCS 3[aHHI MOBBIIIEHHON 3TayKHOCTH, YHHKAJbHBIX
i 0c000 BaXKHBIX 3[JaHHH K HayaJy OTAeJN0YHBIX pabor. O6o3HaueHHe
HyTei 9BaKyallHy CHelHaJbHBIMHE yKa3aTelsIMHy;

yCHJIEHHE TOXKapHOH OXpaHbl B MEPHOJ OTAENOUYHBIX paboT M ClauH
cTposinierocsi 00beKTa B sKcmayatanuio. [IpoBejenne npoBepKH MpOTH-
BONOKAPHOTO COCTOSIHHSI HOBOCTPOEK B HOYHOE BpEMs, BBIXOAHBIE
M Tpa3JHUYHBIE [HU;

HeIoIylleHHe pasMeELleHHsd IM02KapOOoNaCHBIX CKJAAIACKHX H JAPYrHX
BCIIOMOTaTeJbHBIX MOMELIeHUH CTPOHUTEIbHBIX opraﬂnsaunﬁ Hemocpen-
CTBEHHO B CTPOALIHUXCHA U PEKOHCTPYHUPYEMBIX 3JIaHUAX;

aKTHBHM3alHUsl MPOTUBOIOXKAPHON NpoNaraH/bl U aruTaluu Ha HOBO-
CTpPOHKax (ycTaHOBKa Ha BHJHBIX MecTax IJ1aKaTOB, CTEHJOB C MarTe-
pHanaMu, HaNpaBJeHHBIMH HA yCHJIEHHe IPOTHBOIOMKApPHOTO peHuMa,
a TakKKe BBIIHCOK M3 NPaBHJ O Mepax mnoxKapHoi 6esomacuoctr). Pas-
MellleHHe BO BCeX MOKapOoOoNacHBIX NOMEIIeHHAX (MacTepcKHX, Kjaalo-
BBIX, OBITOBBIX NMOMEIIEHUSAX) HHCTPYKIHUH, NpeAynpeIuTeJbHbIX Ha/lIlH-
Ced M IJIaKaTOB O Mepax IMoxkKapHOH 06e30i1aCHOCTH, YYHTBIBAIOILHUX
0COOEHHOCTH 3THX NMOMELIeHH;

exKerojHasi, B aBrycre—ceHTsiOpe, NpoBepKa MOATOTOBJIEHHOCTH
BCeX BPEMEHHBIX OBITOBBIX H BCIOMOTaTe/JbHBIX NOMEIIEHHH K OCeHHe-
3UMHEMY OTONHTEJbHOMY CEe30HYy H CBOEBPEMEHHOe yCTpaHeHHEe HMelo-
IIMXCA HApYLIEHHUH NPOTHUBONOMXKAPHLIX TpeGOBaHHH HOPDM H NpaBHJI,

He/loNylleHHe IPUMEeHeHHs JlepeBIHHbIX HACTHJIOB JIeCOB, ONanyOKH,
BPEMEHHbIX MeperopojoK B CTPOSIIIUXCS 3AaHHX, He 06paboTaHHBIX
OrHE3alLIUTHBIM COCTaBOM;

obecneyeHye MOJHOTO BBIIOJHEHHS MPELyCMOTPEHHBIX IIPOEKTAMH
NPOTHBONOXKAPHBIX MEPONPUATHH, MOHTAXKa U HaJaJK{H CHCTEM I0XkKap-
HOH 3alUTHl 3JaHHil (aBTOMAaTHYECKHe YCTAHOBKH IOXKAPHOH CHTHAJIH-
3allM W [OXKAPOTYIIEeHHs, CHCTEM TOANOpPAa BO3/yXa H JbIMOY/AaJeHHs)
JI0 IpexbsBJICHHS pab0UYUM U TOCYyAapCTBEHHBIM KOMHCCHSIM, a TaKiKe
yCTpaHeHHe MMEIOIIHXCsS HeJ0/e]0K IO MPOTHBONOXKAaPHBIM MepOonpHs-
TUAM;
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3anpelleHue 3aBo3a MebGeJun M AOporocrosuiero 060pyHAOBaHHSA
B CTPOSIIIHECS 3[JaHUSl C He3aBepLIEHHBIMH pabOoTaMH II0 BHYTPEHHEMY
NPOTHBONOXKAPHOMY BOAOIPOBOAY;

obecnieyeHHe CTPOSAIIUXCS 3IaHHH, BBICOTHBIX B OCOOEHHOCTH,
He MeHee YeM JBYMs 3BaKyallHOHHBIMH BBHIXOJaMH;

OCYLIeCTBJIEHHE JONOJHUTENbHBIX MEPONPHATHH IO YCHJIEHHIO TPY-
JIOBO# MUCIHUIJINHB], HCKJIIOYEHHE CJAyYyaeB PACIHUTHS CIHPTHBIX HAMHUT-
KOB B pabouee BpeMs H Iocje OKOHYaHHS paboOTH B. MOMeELIEHHSX
CTPOHKH;

yIOpsiloueHHe XpaHEeHHs JIErKOBOCIIJIAMEHSIOIUXCST H TOPIOYHX KU/~
KocTel, a Takxke 6aJJIOHOB ¢ razaMu Ha crpoimiomanke. Henbss jo-
IIyCKaTb XpaHEHHs HX B CTPOSALLHXCA 3}.12iHPIﬂX, B HeIIpHCHQC06JIeHHbIX
NnoMeleHusax, B 06].IJ.HX CKIaAACKHX CTPOCHHAX]

cojepKaHue CBOOOAHBIMH MOABE3J0B U MOJACTYNOB K CTPOSLIHMCH
3IaHHAM M BCIOMOTaTeJbHBIM NOMEIEeHUsIM U obecrneyeHne cBOOOHOrO
NoJAX0Aa K CPeACTBAM IOXKApPOTYyIIEeHHs (rHApaHTaM, MOXKAaPHBIM IIH-
TaMm 4 T. IL);

HCKJIIOYeHHe NIPHMEHEeHHs] MEeHOIOJHCTHPOJAa U APYTHX CropaeMhblx
MaTepHasioB B KaueCcTBE H30JSUHH TPYyOONPOBOJOB, B XOJIOAHJIBHBIX
KaMepax OOLIeCTBEHHBIX M BCIOMOTATeNbHBIX 3JaHHUH;

3anpelleHie IPUMeHeHHs A/ OTAENKH NyTel 9BaKyalHH, 3aKPbITHS
OKOHHBIX NIPOEMOB CropaeMblX MaTepHaJOB;

rpaMoOTHOE NpOBeJleHHe OTHeONmacHBIX paboT (CBapKH, HaKJeHKH
II0JIOB H NMOKPHITHH HAa GHUTYMHBIX H JPYTHX IOpPIOYHX MacTHKax), Mak-
CHMaJIbHOE OrpaHHYeHHe NPHUMEHEHHS JIerKOBOCIJIAMEHSIOIUXCS U To-
PIOUHX KHJKOCTEH M MpemnapaToB NPH HaKJeHKe NOKPBITHH IOJIOB HJH
3aMeHa HX N0xKapo6e30nacHbIMU KJeSMH THIA «OyCTHIIAT;

3amnpelleHie KypeHHsl HeNOCPeACTBEHHO BO BpPEMEHHBIX OBLITOBBLIX
NOMeLeHHsIX, 060py/JOBaHHe ClelHaJbHbIX MECT JJIsi KypeHHs Ha Tep-
PHTOPHH CTPOMUTEJbCTBA H B CTPOSILIUXCS 3JaHHSIX;

eXeJHeBHYI0 yOOPKY CcropaeMblX CTPOHTEJbHBIX OTX010B (06pe3KoB
JlecoMaTepHanoB, CTPYKKH, ONHJIOK, KapTOHHOH Tapel W JAp.) C MecCT
IPOU3BOJACTBA CTPOHTEJbHBIX pabOT U C TEPPUTOPHH CTPOHTENLCTBA
B CIelHaJbHO OTBEIEHHbIE MecTa.

26.4. llpuemka 00bEKTOB B IKCIJIyaTaLHIo

B coorBercrBuu ¢ mocraHoBiseHueM CoBera MunucrpoB CCCP
ot 23 siBapa 1981 r. Ne 105 «O npueMKe B 3KCIJIyaTalnHIO 3aKOHYEH-
HBIX cTpouTenbcTBOM 00beKkToB» u CHull «IlpueMka B akcmiyaTanuio
3aKOHYEHHBIX CTPOHTEJbCTBOM NPEANPHSATHH, 34aHHH H COOPYXKEHHH.
OcHOBHBIE TIOJIOXKEHHSI» Bce 0OBEKThl, 3aKOHYEHHble CTPOHTEIbCTBOM
(pexkoHcTpyKIHEeH, paclIHpeHHeM) B COOTBETCTBHH C YTBEPIK/IEHHBIM
IPOEKTOM H NOJATrOTOBJIEHHBIE K SKCIJIyaTalUH, NpelbaB/IsAIOTCS 3aKa3-
YHKOM (3aCTPOHINMKOM) K IpHEMKEe TOCYJapCTBEHHBIM IPHEMOYHBIM
KOMHCCHSIM.
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lFocypapcTBeHHBIE IPHEMOYHble KOMHCCHH B 3aBHCHMOCTH OT YHH-
KaJIbHOCTH, BaXKHOCTH H CMETHOH CTOMMOCTH BHICTPDOEHHOro 00beKTa
moryT HasHauaTtbcsi CoBeroM Munucrpo CCCP no mpezicraBieHHIO
munucrepcrB 4 BegoMcTB CCCP u CoBeToB MHHHCTPOB  COIO3HBIX
pecny6auKk; muHHcTepctBaMH H BegomctBaMH CCCP u Cosera Mu-
HHCTPOB COIO3HBIX pecnyOJHK — 10 00beKTaM, BXOJSILIHUM B HX CHCTe-
MY, a TaK¥XXe HCIIOJKOMaMH FOPOACKHX H PaHOHHBIX COBETOB HapOAHBIX
JIEIIyTaTOB C COTJIaCHSI MUHHCTEPCTB H BEIOMCTB.

B cocraB rocynapcTBeHHBIX NPHEMOYHBIX KOMHCCHH BKJIIOYAIOTCS
NpeACTaBUTeNH 3aKa3uuKa (3acTpOHINHKA), reHepaJbHOIo NOJAPSAAUHKa,
reHepaJibHOro NPOEKTHPOBIIKHKA, OPraHOB TOCY/JapCTBEHHOrO apXHTEK-
TYPHO-CTPOHTENLHOTO KOHTPOJISI, OPraHOB rOCYJapCTBEHHOrO CaHUTap-
HOTO HaJ30pa, OpraHOB TOCIOXKHAJA30pa, MHPO(COI03HOTO KOMHTETa
3aKa3yHKa (3acTpolluKa) MM coBeTa mpogcoio3a, a TakiKe IpeicTa-
BUTeNM OpraHu3aluii, NPeANpPHUSATHH HJIH YupeXJeHHH, Ha KOTOphe
BO3JIaraercsl 3KCIJIyaTalysi NPHHHMaeMOro o0beKra.

OO6DBeKTH KHIHIIHO-TPAaXKAAHCKOTO Ha3HAUEHUS IpeLbABJSIOTCS
K claye B 3KCIUIyaTalHMIO IOCJE BHIIOJHEHHS CTPOHTEIbHO-MOHTAXKHbIX
pabor u pabor no 6,1aroOyCTPOUCTBY TEPPHTOPHH, NIPH YCJIOBHH obecIe-
YeHHOCTH 00beKTOB 060DyAOBaHHEM M HHBEHTAapeM B IIOJTHOM COOTBET-
CTBHH C YTBEPXKJEHHBIMH NDPOEKTaMH H CMeTaMH, a TaKke Iocje
YCTpaHEHHS HeJO/IeJIOK.

JKunsle noMa, UMelolHe BCTPOEHHble TOMELIEHHS MNpeANnpHATHH
TOPT'OBJIH, OOLIECTBEHHOTO MHUTAHHUST H GBITOBOrO 00C/IYKUBaHHS, IPEb-
ABJISIIOTCS K NPHEMKe B SKCIUIyaTallHIo IOCJie BHIIOJHEHHSI BCEX CTPOHU-
TeJbHO-MOHTAXHBIX paboTr (BK/OUasi paboThl IO BCTPOEHHBIM NOMeliie-
HHUSM) .

O6DbexkTe NPOH3BOJACTBEHHOrO Ha3HAUYEHHS MNPENbSBISAIOTCS K TPH-
eMKe TOJIbKO B TOM CJydae, €CJIH OHH IOJATOTOBJIEHBI K SKCIJIyaTalluH
(yxoMIIIeKTOBaHbI 3KCIUIyaTaUHOHHBIMH KaJpaMH, o6ecreueHbl 3Hepro-
pecypcaMH, ChipbeM H Jp.), B HHX yCTPaHeHbl HEJNOJEeJKH M Ha ycra-
HOBJIEGHHOM 060pyZOBaHHH HAayaT BHIYCK MPOAYKIHH (OKa3aHHe yCayT),
npeaycMOTPEHHOH NpoeKToM. KpynHble 06BeKTH MOTYT MPeLbsIBISTHCS
roCyZapCTBeHHBIM NPHEMOYHBIM KOMHCCHAM IO YacTAM (TMyCKOBBIMH
KOMIIJIEKCAMH) B TOM CJIy4ae, €CJiH 3TO NpPelyCMOTPEHO YTBEpIKJEeH-
HBIM TIPOEKTOM.

B cocTaB mycKOBBIX KOMIIEKCOB BKJIOYAIOTCS O6bEKTH OCHOBHOTO,
NIPOH3BOJICTBEHHOTO H O6GC/YKHBAIOLIEr0 Ha3HAUEHHs, SHEPTEeTHIECKOTO,
TPAHCIOPTHOTO M CKJAJCKOTO XO3HCTBA, CBSI3H, BHYTPHIIONIATOYHBIX
KOMMYHHKAI[M#i H OYHCTHBIX COOPYXKEHHH, OOecleyHBaIOIIHX BBINYCK
NPOAYKIHH (OKa3aHHWE YCJIYr)B YCTAHOBJIEHHOM IIPOEKTOM o0b0BbeMe,
3/10poBBHIe U 6e30macHble YCJIOBHS TPY/a.

Cnenyer uMeTb B BHAY, YTO H3MEHEHHSI B COCTaB NYCKOBBIX KOMII-
_ JIEKCOB MOTYT BHOCHTBHCSI B HCKJ/IIOUHTEJbHBIX CJAyyasix IO Ha3HAUEHHs
rOCyJ1apCTBEHHOH TNPHEMOYHOH KOMMCCHH OpraHOM, YTBEpJAHBIIHM
npoekr (nmo mpoekrtaM, yrBepxkaeHHBIM CoBerom MunncrpoB CCCP —
mocJie npeJBapUTeNbHOr0 paccMorpenus uamenenun [ocmmanom CCCP
n Toccrpoem CCCP).
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Mo npeabsBieHHss 00beKTOB TOCYyAapPCTBEHHBIM IPHEMOYHBIM KO-
MHCCHSAM 3aKa3YHKOM (3aCTPOHIIMKOM) CO3Aal0Tcsi pabouue KOMHMC-
CHH, KOTOpble MpPOBEPSIOT KayeCTBO CTPOUTEbHO-MOHTAaXKHBIX paboT,
HX COOTBETCTBHE 00beMy YTBEpPIKAEHHOrO NMpOeKTa, CMeTe, AeHCTBYIO-
LIMM CTPOHUTEJbHBIM HOpPMaM H IpaBHJIAM.

3aKOHUEHHbIe CTPOUTEJbCTBOM OT/JEAbHO CTOSIIHE 3[aHUSI U COOpY-
JKeHHsl, BCTPOEHHBIe HJIH IPHCTPOEHHBIE IOMELIeHUsI NMPOH3BOJCTBEH-
HOro, BCIIOMOraTe/JbHOro HagHayeHHs), BXOJsLIHe B COCTaB 00beKTa, IpU
HeoOXOAHMMOCTH BBOJA UX B JeHCTBHe B IpOLieCCe CTPOHTENbCTBA 00b-
eKTa, MPUHUMAIOTCS B KCIJIyaTalHI0 Pa60YHMH KOMHCCHSIMH IO Mepe
UX TOTOBHOCTH C INOCJEAYIOLIHM IpeLbsaBJeHHEM TIOCyAapCTBEHHOM
IPHEMOUYHOH KOMHCCHH.

He paspemraercss mpueMKa B 3KCIIyaTallHI0 OT/IEJIbHBIX 3Taxel
CTPOAILErocs 3JaHHus, ecyH NPeJlyCMOTPEHHbIe IPOEKTOM Mephl moxap-
HOH 3alIUTBHI He BHINOJHEHB B MOJHOM oObeMe W Ha 3Taxkax He obec-
Ie4nBaeTcsl MoxapHas 06e30MacHOCTb JIIOJEeH.

Bce uHKeHepHBIe KOMMYHHKaUHH (BOAOCHAOXKeHHe, KaHAJIHM3alLus,
OTOIJIEHHe, BEHTHJISNHS, 3JeKTPOOCBEIleHHe, CHIHAJU3alnust U Jp.)
JOJI2KHBI OBITH NIPOBEpPEHbl B paboTe M MOAKJIIOUEHBl K BHEIIHHM CeTsIM
10 IIOCTOSIHHOH CXeMe.

YuacTHe mpeiCTaBHUTENsI TOCHOXKHAA30pa B IPHEMKe 3aKOHUEHHBIX
0OBEKTOB SIBJSETCS 3aK/AIOUYHTENbHBIM M BaXKHEHIIUM 3TANOM KOHTDOJIS
3a HOBOCTPOHKAMH, a ero MOJANHCh B aKTe TOCKOMHCCHH SIBJISIETCS Pas-
pellleHHeM IpeJCTaBJsSIEMOTO HM OpraHa Ha BBOJA 00beKTa B 3KCIJya-
Taluo. YeH rocyapcTBeHHON KOMHCCHH HECeT YCTAaHOBJEHHYIO 3aKO-
HOM OTBETCTBEHHOCTb '3 NPAaBUJIBHOCTb NPHEMKH 3/[laHUs B 3KCIJyaTa-
1u10. B cocraB rocymnapCTBeHHBIX IIPHEMOYHBIX KOMMCCHH CJELyeT
BKJIIOUaTh COTpyAHHKOB anmapata YIIO, OIIO, ornenoB U HMHCHEKIHH
roClnoxKHa/J30pa, HMEOLUHX 3HAHHS B HOPMATHBHO-TEXHHYECKOH 06Ja-
CTH H ONBIT NPAKTHUYECKOH pabOoTH. -

K yuacruio B npueMkKe 00beKTa B 3KCIJIyaTalHi0 HEOOXOAUMO MpH-
BJIeKaTb COTPYAHHMKA TOCMOXKHA/A30pa, OCYLIECTBJSABIIErO HajA30p 3a
CTPOHKOH, U COTPYAHHKA, KOTOPHI B JajbHeilleM OGyIeT BeCTH Haa30p
3a 3THM OOBEKTOM. DTHM [OCTHraeTcsi IPEeMCTBEHHOCTb H HauboJee
NOJIHOE€ O3HAKOMJIEHHE COTPYAHHKA TOCIOXKHAA30pa C OCOOEHHOCTSIMH
CHCTEM IOXKAapHOH 3aIIUTH 00bEKTa.

ITpu npuemke o6beKTa B IKCIJIYaTAlHIO [AOJKeH OBITb TNPOBEPEH
BECh 3alPOEKTHPOBAHHBIN KOMILJIEKC Mep, HallpaBJeHHBIX Ha obecreue-
HHe I0KapHOH 6e3omacHOCTH 31aHui u Jiofed. C 1ebi0 BCECTOPOHHEH
NOJArOTOBKH K paboTe B cocTaBe paboueil WJAH TOCYAapCTBEHHOH MpPH-
€MOYHOH KOMHCCHH COTPYAHHK TOCIIOXKHA/A30pa JOJIXKeH 3abJaroBpe-
MEHHO H3yUHTb HOPMATHUBHO-TEXHHUECKYIO H CIIPABOUHYIO JIUTEPATypy
10 HampaBJIeHHI0 NMPUHEMAaeMoro o6bekra, a Takxke HabJa0xaTeNbHOE
Jles1o, B KOTOPOM MOJIXKHBl XPaHHUTbCS COTVIACOBAHHBIH CTPOHTreHIIaH,
3aKJ/JI0UeHHe II0 MPOeKTy, MHCbMa M MNpeANHCaHHs IO pe3yJbTaTaM
NPOTHBONOXKAPHBIX 06CIeOBAHUI U PACCMOTPEHUsT pab0UnX UepTexKeil.

Hcexonst w3 omeita paGoThl KOMHCCH TMO NMPHEMKe OGBEKTOB B IKC-
NJ1yaTaluio, 1enecoo6pasHo BCIO paboOTy MO MPOBEPKE BHIMONHEHHUST PO-
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THBOIIOZKAPHBIX MEPONPHSATHH H PEIIEeHHI0 CHOPHBIX BONPOCOB MPOBO-
JIUTb Ha ypoBHe pabouux Komuccuii. Pa6oune KOMHCCHH, KaK NPaBHJIo,
paboralor 6oJiee JJIHTeJIbHOE BpeMs (BpeMsi uX paboTbl 06BIYHO CTPOTO
He OrDaHHYHBAETCs), H BCe BONMPOCH pa3bupalOTCst O6GCTOSTENBHO H TIly-
60k0. PekoMenayercsi 10 Havyasa paboThl paboueil U rocyJapCTBeHHO
IpHEMOYHOH KOMHCCHH COCTaBHTH IepedeHb HeBBIIIOJHEHHBIX IPOTHBO-
NOXKapHBIX MePONpPHATHH B 0OLIleM BHJEe M HAlPaBUTb €ro BO BCE 3aMH-
TepecoBaHHble OpraHusanuu. B xojae paboThl KOMHCCHH 3TOT IepeyeHb
IPOTHBONOXKAPHBIX MEPONPUATHH CJleJyeT KOHKPETH3HPOBATb H yTO4Y-
HHTb, U KaK COCTaBHAsl 4acTb OH JOJIKeH BOHTH B OOLIMH IepeueHb
HEJ0eJOK N0 OOBEeKTY.

Jo Hauana paboThl B KOMHCCHH COTPYAHHK rOCIOXKHAA30pa Ha OCHO-
Be H3YyUeHHs] MaTepHaJsoB HAOJ/I0AATeNbHOr0 Jea H CHelH(DHKH MpH-
HUMaeMOro B 3KCIUIyaTalHi0 00beKTa [OJIXKeH HAaMEeTHTb IiepeueHb BO-
IIPOCOB, KOTOpHIE CJelyeT NPOBEPUTh HENOCPeACTBeHHO Ha 0ObeKTe, 1o
yeprexkaM u JokyMeHTaM. Mcxonas u3 onbita paboThl rOCNOXKHaza3opa,
B 3TOT IlepeueHb BKJIOYAIOTCS B 3aBHCHMOCTH OT ClelH(pUKH 00beKkTa
cJielyIolHe BONPOCHL.

1. CHoc cTpoeHHIl, Pacno/oXkKeHHbIX 6e3 JO0CTaTOYHBIX NPOTHBOIO-
JKapHBIX Pa3pbIBOB OT BHOBb BBICTPOEHHBIX 3JaHHH H COOPYKEHHH.

2. YcTpo#cTBO BBE3JIOB IO JOPOraM C TBEpPABIM NMOKPHITHEM HA Tep-
PHTOPHIO NMPEeANPHATHH, CKIaJ0B, 623, MHKDODAaHOHOB H KBapTaJoB.

3. YCTpo#CTBO KOJIBIEBHIX AOPOr C TBEPAbIM IMOKPBITHEM, HX LUIHPH-
Ha W PacCTOSIHHE OT HAPYXKHBIX CTE€H BHOBb BBICTPOEHHBIX 3J[aHHH.
TynukoBble MOPOTH AOJMKHBI 3aKaHUMBATHCS IJIOILAJKAMHU JJIsI pPasBo-
pora aBTOMAalUIKH. BhIcOTa mpoe3noB uepe3 3HaHus, IOJ TraJjepesMu
U 3CTaKaJaMHy.

4. CoOTBETCTBHE NPEJEJOB OTHECTOHKOCTH OCHOBHBIX CTPOHTENBHBIX
KOHCTPYKIHUH (CTEH JIECTHUYHBIX KJIETOK, KOJIOHH, IIPOTHBOINOKAPHBIX
CTeH ¥ NeperopojioK, mepekpbITHH, WaxT JU(PTOB) TpebyeMoil cTeneHn
OTHECTOMKOCTH 31aHHSsI, BHIIOJHEHHE OTHE3aIUThHl JepPeBIHHBIX H MeTaJl-
JIMYECKHUX KOHCTPYKIHH.

5. IlpuMeHeHHe HecropaeMbiX HJM TPYAHOCIOpaeMBIX OTAEJIOYHBIX
MaTepHaJioB Ha NyTsX 3BaKyallHd, 3allOJHEHHe NYyCTOT MEXKAY OTHes-
KOH M CTEHAaMH HecropaeMbIMH MaTepHajaMH, 3allUTa TOPIOUUX MOJIH-
MEpHBIX yTelJIUTesJeld B MOKPBITHSIX 3/laHHH B COOTBETCTBHH C TpeboBa-
HHSIMH HOPM.

6. CooTBeTCTBHE MJIOLIAAU MEXKAY IIPOTHBONOXKAPHBIMH CTE€HAMHU
IpefeabHO AONYCTHMBIM BeJHUYHHAM IO HOPMaM.

7. CooTBeTCTBHE NPHUHSATHIX KaTErOpHH MPOH3BOJCTB 10 B3PHIBHOM
U TOXKapHO¥ OMAacHOCTH TpeGOBAHUSIM HOPMATHBOB, pasMellleHHe HX
B o6beMe 3nanusa ¢ yueroM TpeboBanuit CHulla. O6ecneuenue B3pHIBO-
3alIUTHl MOMeIleHHH.

8. YcTpoHCTBO 3BaKyallMOHHBIX BBIXOJOB H3 JIECTHHUHBIX KJIETOK,
UX KOJIMUECTBO, IIHPHHA JieCTHHYHbIX Mapiued. Illupuna sBakyanuos-
HBIX KODUJIOPOB, IPOXOJIOB U /Bepell. PaccTosHue OT BepH MOMelIeHHs
unu pabouero mMecra 10 6/HKaflIero 3BaKyallMOHHOTO BHIXO/A.
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HanpaBienne oTKpbIBaHus JABepeld Ha MyTsaxX 3Bakyauuu. Paspene-
HHe KOPHJOPOB Ha OTCEKH NPOTHBOABIMHBIMH IIepEropojKaMH.

9. YcTpo#CTBO BHIXOJ0OB Ha KPOBJIO 314aHHS M3 JIECTHHUHBIX KJETOK
U TIO HApy2KHBIM 3BaKyallHOHHBIM JIECTHHIIAM. yCTpOﬁCTBO Hapy>XHbBIX
MOKAPHBIX JIECTHHIl:- U OTPaKAeHHS KPOBJIH,

10. OrHecTofiKOCTb MEPeropofiok, BHASNSIOMIUX BepPTHKAJIbHbEIE
IIaxXThl HH2KE€HEPHBIX Kommy}mxaunﬁ B 3J1aHHH, YCTpOﬁCTBO B ypOBHe
MEX/y3TaxKHBIX NepeKpPHITHH OrHeCTOHKHMX AuadparM, 3ajenka OTBep-
CTHI B MePeKPHITHSIX HETOPIOYMMH MaTepHaJaMH, yCTPOHCTBO Heecropae-
MBIX HJIM TPYJHOCTOpaeMBIX JABepei B IIaXTax M HHIIAX KOPHIOPOB.

11. OrHecTONKOCTb KOHCTPYKIHII BO3AYXOBOJIOB, KaHAJOB M BEHTH-
JISSIIUOHHBIX KaMep, YCTAaHOBKAa OTHe3a/epKUBAIOUINX KJANaHOB H YCT-
POMCTB B BO3AYXOBOJAAX H TPAHCIOPTHPYIOUIHNX TPyOompoBoaax. 3aliu-
Ta OT OUHSI BO3JYXOBOJOB, MPOXOJASIIHX TPAH3UTOM Uepe3 3TaxKH H ye-
pes MmoxkapoomacHble MoMelleHHsI. ABTOMaTHYECKOe OTKJIUeHHe obIie-
O6MEHHOH BEHTHJISIIIHH NMPH T0XKape, KPATHOCTb BO3AYX006MeHA OCHOB-
HO¥l ¥ aBapHIHO# BEHTHJISILIUH, CO3[aHHE IIOCTOSIHHOTO MOJAINOpa BO3JY-
xa He MeHee 20 [Ta B npoTuBONOXKapHEIX TaMOyp-1LIJI03aX B3PBIBOONAC-
HBIX IoMenleHuit. Pa3Melnenne BEeHTHASIIMOHHOTO 060PYIOBaHHUsS B Ka-
Mepax, TeIJIOH30JAIHS BO3AYXOBOLOB, MPHMEHEHHE HECropaeMblx Ma-
TepHaJIOB JJ1si LIyMOrJylIeHusi. ABToMaTHyecKass 6JIOKHPOBKA BEHTHJIS-
TOPOB C TEXHOJIOTHYECKHM O6OpYHOBaHHEM.

12. JJomycTHMOCTb TOTO HJIM HMHOTO BHJA OTOIJIEHHs (TeMmepartypa)
IJIs TaHHOW KaTeropuu IPOU3BOJACTBA IO MOXKApHOH 6e30macHOCTH,
YCTAHOBKA OTONHTEJbHBIX NMPUOOPOB C IJIafKOH MOBEPXHOCTHIO B MOMeE-
IIEeHUsIX ¢ MPOU3BOJACTBAMH IO MOXKapHOH omacHocTH A, B u B.

Tennonsonsuus Tpy6ONPOBOJAOB, VIJOTHEHHE OTBEPCTHH B MecTax
HX TPOXO0Ja yepe3 NPOTHBOIOXKAPHBIE CTEHBI, MEPErOpPOAKH U IepeKphl-
THS.

13. HapyxXHbiii ¥ BHYTPEHHHH MPOTHBOMOMKAPHBIA BOMOMPOBOJ, aB-
TOMATHYECKHe YCTaHOBKH nox(apo'rymermﬁ W CUTHAJH3AIHH, CHCTEM
IPOTHBOABIMHON 3aIIUTHI.

14. OGecneueHne He3aABIMISEMOCTH JIECTHHUHBIX KJIETOK B JKHJIBIX
1 OOGLIEeCTBEHHBIX 3TaHUSIX MOBBIIIEHHON 3TaXKHOCTH U B IIPOH3BO/ICTBEH-
HBIX 37aHUAX (NMyTeM yCTPOMCTBA MO3TAaXKHBIX BXOJOB B HHX H3 KOPH-
JIOPOB Yepe3 BO3AYLIHYIO 30HY M0 6aJTKOHAM HJIH JIOJKHAM HJIH MOJIO-
pa Bo3ayxa He MeHee 20 ITa ¢ ycTpolicTBOM HecropaeMhblXx pacceuek
0 BBHICOTE JIECTHHYHBIX KJIETOK). YCTPOHCTBO TMOANOpa BO3AyXa
B 1IaxTax JU(TOB, yAajNeHHe AbIMa NPHU MOXKape H3 KOPHIOPOB U IO-
MelleHHH MO OrHecTOAKHM KaHanam (maxram). ['epMernszauuss BepTu-
KaJbHBIX KaHaJOB KOMMYHHKAIH# M KJaNaHOB MYyCOPONpPOBOJOB, CaMO-
3aKphHIBAHHE JBepeld B IPOTHBOJALIMHBIX IIePEropojikax KOPHIOPOB,
JIECTHHUHHEIX KJIEeTOK, o06ocobneHrne JH(TOBBIX XOJIJIOB.

15. BuimosiHeHHe MEPONPUSATHI 1O CHUXKEHHUIO MOXKAaPHOH ONacHOCTH
TEXHOJIOTHUECKHX IIPOLIECCOB NPOH3BOJACTBA, NMPHMEHEHHe H XpaHeHHe
JIB)X u I')K B npenenax HOpPMaTHBHO JOMyCKaeMBIX KosuuecTB. Hauu-
yHe MpPeJIOXPaHHTENbHbIX, OTHENPErpaiuTeNbHEX H JBIXaTeIbHBIX KJa-
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[aHOB M YCTPOHCTB; ycrTpoiicTBo aBapuiiHoro cauBa JIB)K u I'DK
M3 annapaTypbl, HajJnuue MOAJOHOB H OOPTHKOB 0KOJIO Hee. KoHTpoab
3a TeMIlepaTypoH H JaBJeHHeM B annaparax, YCTaHOBKA razoaHaJusa-
TOPOB.

16. CooTBercTBHE' 3JIEKTPONPOBOJOK M KabeJsiel, 3JeKTPOCBETHJIb-
HHUKOB, 3JIEKTPOJBUraTe el u annapatypsl Kaaccy NOMeIleHuH Mo Tpe-
6oBanusam [1YD. PasMeleHue IUTeNCeNbHBIX PO3ETOK, BHIKJIIOUATeNEH
H pyb6unbHHKOB. Hanuyue 3BaKyallHOHHOTO H aBapHHHOTO OCBEIIEHHS,
3HakoB GesonacHoctu no I'OCTy. [lonmycTUMOCTb pasMelleHHs] TpaHC-
($hopMaTOPHEIX MOACTAHIHUH U pPaclpefeNuTeNbHbIX YCTPOHCTB B 3aHHH,
HX BblJeJIeHHe HeroplounMH CTeHaMu H meperopoiakamu. Hauuuue mou-
HHE3alUThl 3aHUSl WIH COOPYKEHHS, COOTBETCTBUE 30H MOJHHENpHeM-
HHMKOB, TOKOOTBOJIOB H 3a3€MJ/IeHHsI HOPMATHBHBIM TpPeOOBaHHSIM.

STH BOIPOCH MOT'YT ObITh H3MEHEHBI H JOIOJHEHBI C YYETOM CIEIH-
(HUKH IPHHEMAaeMOro B 3KCI/yaTauuio o6bekra. ['eHepasbHBIA MOAPSA-
YUK 00s13aH NpeJACTaBHTb pabouell M rocyJlapcTBEHHOH KOMHCCHAM IO
npueMke o6beKTa B 9KCILIyaTallHI0 HCIOJHHUTEJNbHBIE YEPTEKH U JOKY-
MEHTBHI Ha BBINOJHEHHble pabOThl M IPHMEHEHHble B CTPOUTEIHLCTBE
MaTepuaJbl, KOHCTPYKUHH H 000pyLOBaHHE.

IIpencraBuTeNb rOCNOXKHAA30pa JOJKEH IIPOBEPUTH CJENYIOILYIO
JIOKyMEHTaIHIO:

TEXHHYECKHe IacIopTa, CepTH(HKATH H ADPYrHe JOKYMEHTHI, YJIO-
CTOBEpSIIOLIHE KAYeCTBO MAaTepHajoB, [AeTajed H KOHCTPYKIHI;

aKThHl OCBH/JETEJbCTBOBAHHUS CKPHITHIX paboT, aKThl  IPOMEKYTOU-
HOH NpHEMKH OT/JEeJbHBIX OTBETCTBEHHBIX KOHCTPYKIHI (HeCcymux Me-
TAJJNIHYECKHX U 2KeJe300eTOHHBIX KOHCTPYKLHI);

aKTBl HCNIBITAHUST YCTPOHCTB, 06ecrneuynBalOIUX I0XKAapO- U B3PHIBO-
6e30macHOCTb, MOJIHHE3aLIHUTY;

aKThl MHAMBHIyaJbHOrO ONPOOOBAHHS M HCIOBITAHHS CMOHTHPOBAH-
HOTrOo 060PYJOBAHUST H TEXHOJNOTHYECKHX TPYOONPOBOAOB. AKTHl HCHBI-
TAaHHsI BHYTPEHHHX CHCTEM XOJIOJHOTO M FOPSIUero BOJOCHAGKEHHS, Ka-
HaJIN3alluH, ra30CHa6XKeHHus, OTONJIEHHSs], BEHTHJSIIHH, HapPYKHOTO BO-
JOCHAOKEeHHUS; ~

aKTBHl HCNBITAHHS BHYTPEHHUX H HAPYXKHBIX JEKTPOCeTeil H 3JIeKT-
POYCTaHOBOK;

aKTBl HCIOBITAHHS YCTPOHCTB Tene(OHU3AlUH, pajHodHKalHU, CHT-
HaJIM3allMd H aBTOMAaTH3aIlHH: '

JKypHaJbl TPOU3BOJCTBA PabOT M aBTOPCKOrO Haj3opa.

B coiyuae orcyTcTBHS aKTOB Ha CKDBHIThIE paGOTH, COMHEHHS B
NPaBHJIbHOCTH HX BBINOJHEHHS NMpeACTaBHTE b I'OCMNOXKHAA30pa BIpaBe
notpe6oBaTh BCKPHITHS OTAENbHBIX KOHCTPYKUHH /151 IPOBEPKH COOT-
BETCTBHS BBHINOJHEHHBIX paboT TpeGOBAHHAM HOPM H HCIIOJHHTEIbHBIM
yeprexkaM. IIpn HeO6XOIMMOCTH OH HMeEeT Tak¥Ke IIpaBo TpeGoBaTh
NIPOBEJIEHUST JONOJHUTEIbHBIX HCIBITAaHHH 060pYJIOBaHHS, YCTAaHOBOK
;i 0 1

IIpneMka B KCIJyaTalHI0 CHCTEM IPOTHBOMOXKAPHOH H NMPOTHBO-
JNBIMHOH 3aUIUTHl JOJXKHA MPOM3BOAHUTHCS PAGOYHMH KOMHCCHSIMH
B COCTaBe MpeiCTaBUTENeH 3aKa3uHuKa, IIPOEKTHOH, MOHTAXKHOMH, MyCKO-
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HaJla/J0YHOH M 3KCIIyaTHPYIOLledl OpraHu3aluu ¢ 00sA3aTeJbHBIM yda-
cTHEM IpejcTaBHTeNell rocmoxkHajnzopa. MMenHo Takoi cocras pabo-
yeld KOMHCCHH I03BOJisieT HanboJiee MOJHO MPOBECTH HCIBITAHHE CHCTEM
NPOTHBOINOXKAPHON  3aliUTHI, BBISIBUTbL U CBOEBPEMEHHO YCTPaHHUTh
HeJI0CTaTKH, 00ecneyuTh HajJexalllee TeXHHUECKOe COCTOSIHHE CHCTeM
MHOTHE CIIOpHBIe BOIIPOCH IPH craue—IpHeMKe 060py0BaHHSA MEXAY
CTPOUTEJNbHO-MOHTAXKHBIMH U 3KCIVIYATHPYIOIUMH OPraHU3alHsAMH.

OcobGenHoe 3HaYeHHe /51 NPaBHJIbHOH OLEHKH 3(P(PEeKTHBHOCTH
paboThl BHIIOJHEHHBIX CHCTEM IPOTHBONOXKAPHON 3allUThl HMeeT BHI6OP
METOJAHKH IIPpOBEAEHHUSA HCIIbITAHHUSA. PaspaéoTaHHaﬂ MeTOoAHuKa IIpOBep-
KM CHCTEM MPOTHBOIOXKAPHOH 3allUTHl 00BbEKTa [0JKHA oOecrneynBaTh
BO3MOZHOCTb OCYILECTBJIEHHSI OJHOBDPEMEHHOIO KOHTpOJS ee paboThl
B pasHbIX TOYKaX 3JaHUAg H B3aHMOJAEHCTBHE C APYrHMH CHCTEMaMH
NPOTHBONOXKAPHON 3aLUThl, aBTOMATHKH U CHTHAJHU3AlMH,

Tax, npu ucnbiTaHuu (cpaGaTBIBAHHH) CHCTEMBl aBTOMAaTHYECKOTO
M0KAaPOTYIIEHHUs] JOJKHBE BBJAaBaTbCsl CHI'HAJBI O BO3HHMKHOBEHHH IIO-
JKapa, o mpekpauleHun paboTsl 0611e06MEeHHOl BEeHTHISLHH, O BKJOYe-
HUH TNPOTUBOJBIMHOHN 3aIIUTH (B IPOHU3BOJCTBEHHBIX 3[aHHUSX, 3JaHUSX
IIOBBILIEHHOH 3TAXKHOCTH), O IIyCKe MOXKaPHBIX HACOCOB.

[ToaToMy npu NpoBefeHHH HCIBITAHUS CJEAYyeT IpeAycMaTpHBaThb
NPOBEPKY He TOJbKO 3(P(HEKTHBHOCTH CHCTEMBI MNPOTHBONOXKADHOH
3alIUThl, HO U pPaGoThl aBTOMATHKH BKJ/IIOYEHHS PE3ePBHBIX MOXKAPHHIX
HACOCOB, BEHTHJSTOPOB, IIePEK/NIOUEHHS] Ha pe3epBHBIA HCTOYHHK
3JIEKTPONUTAHUS MYTEeM HCKYCCTBEHHOT'O CO3[aHHSI aBapUHHBIX CHTYya-
1HH (OTK/JIIOUEHHsI OCHOBHOTO paboTalomlero noxapHoro Hacoca, OCHOB-
HOTO Jlyuya 3JIeKTPOIHUTAHHS M T. IL).

Bosbiloe 3HaueHHe uMeeT I[OJHOTA INPOBEPKH BCeX BOIPOCOB,
OTHOCAILHMXCS K TOH HJAH HHOH CHCTeMe INPOTHUBONOMKAPHOW 3aLIHUTHI.
[Ipu npHeMKe B 9KCIJIyaTalHI0 aBTOMATHUECKOH CHCTEMBI IPOTHUBOIBIM-
HOM 3alMTHI 3[aHHUSI TOBBILIEHHOH 3TaXHOCTH He0OXOAMMO IIpOBe-
PHTD:

COOTBETCTBHE (DAaKTHUECKOH NOJayd BEHTHJSTOPOB NPOEKTHBIM IIO-
KasaTeJsam;

pasMellleHHe BEHTHJISITOPOB B CaMOCTOSITeJNbHBIX BEHTKaMepax;

pajauyc oOC/Iy:KMBaHUA IIAaXThl JAbIMOyjAajeHHs (He Oojee 20 M);

repMeTHYHOCTh U OTHECTOMKOCTb (He MeHee | u) maxT aeiMoyjaJie-
HUf;

OTKpPBIBaHHe KJIaNaHOB (a He BEHTHJSIMOHHBIX 3aC/JIOHOK), YyCTa-
HOBKY II€HTPOOEKHBIX (a2 He OCeBbIX) BEHTHJSTOPOB, (haKeJbHBIH BbI-
6poc apiMa;

INPOKJIAAKY 3JeKTPHYECKHX CeTeH IPOTHBOABIMHOH  CHCTEMBI
B OT/I/IbHBIX OTHECTOHKUX KaHaJax Hiu Kopobax;

YCTAHOBKY KHOIOK JHCTAHIMOHHOTO IyCKa NPOTHBOJABIMHOH CHCTe-
MB (B 1IKadax MoxKapHBIX KPaHOB);

obGecneuenue TpebyeMOro AaBlleHHSI B JIECTHHYHBIX KJeTKaX M LIax-
tax JguproB (He MeHee 20 Ila);
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BBIBOJl CHT'HAJIOB O paboTe CHCTEMBbl Ha AMCIETYEPCKUH MYHKT;

aKThl Ha 00KaTKy BEHTHJATOPOB H COOTBETCTBHE HX (DAKTHYECKHX
XapaKTepUCTHK (AaBJeHHe H Mojiaya) NacrnopTHLIM [JaHHbIM,

IPOTOKOJIEl M3MEDEHHsI CONPOTHBJICHHS H3OJSALHH 3JEKTPONPOBOA-
KU H 3JeKTpoOOpyJOoBaHHS M Jp.

McnbiTande U NpHeMKa B 9KCIUIyaTalUI0 NPOTHBOJABIMHON CHCTEMBI
JIOJIZKHBI IIPOM3BOJHTBCSI B COOTBETCTBHU C TpeOOBaHUSMHU «BpeMmeHHOH
HHCTPYKIMM [0 HaJajJKe, PEMOHTY H 3KCIUIyaTallMH aBTOMAaTHYECKHX
cucTeM NPOTHUBOJABIMHON 3aIUTHl B XKHJbIX 3/[aHHSX NOBLILIEHHOH 3TaX-
HOCTH. '

IIpu npuemKe B 3KCIJIyaTanul0 BHYTPEHHErO IIPOTHBONOXKAPHOTO
BOJIONIPOBOJia HEOOX0AMMO IIPOBEPHTH:

aKThl HCIIBITAHUS BOJONPOBOJHLIX CeTel Ha IPOYHOCTDb H IVIOTHOCTD;

obecrnieyeHre TpebyemMoro pacxoja BOJAB (HCNbITaHHE Ha BOAOOT/IA-
yy), KoJiblleBaHHe ceTell, yCTaHOBKY 3allOpHOH apMaTyphl Ha BBOAAX
H Yy OCHOBaHHS CTOSIKOB C YHCJIOM NOXKAapHBIX KPaHOB Ha HHUX 5 H 6oJee;

pasMellleHHe MOXKapHHIX KPaHOB Ha 3TaxaxX 3/aHHsl C y4eTOM Opo-
IIeHHsT KaXXKJOH TOYKH IIOMEIleHUs B COOTBETCTBHH C TPeOOBaHHAMH
HOpM, obecreueHre NOXKapPHBIX KPAHOB IOXKAPHBIMH PYKaBAMH H CTBO-
JIaMH;

ycTpoiicTBO U oopMmieHHe IIKa(pOB NMOXKApPHLIX KPAHOB B COOTBET-
crBuu ¢ TpeboBanusimu 'OCT 12.4.009—75, ycTraHOBKY B IIKadax KHO-
IOK JHCTAaHIHOHHOTO IyCKa NOXKAapHBIX HACOCOB;

obecrieyeHne MOKapHBIMH HAaCOCAMH pacyeTHOro (Tpebyemoro) pac-
XOfla H HaIopa BOJbI, Ha/lHUHe De3epBHBIX IOXKADHBIX HACOCOB H HX
aBTOMaTHYeCKYI0 GJIOKHPOBKY B paboTe C OCHOBHBIMH NOKapPHBIMH Ha-
cocaMy, OKpacKy NOXKapHBIX HAacOCOB B KpacHbIH IBeT (TpeboBaHHe
I'OCT 12.4.026—76);

IPaBHJIBHOCTb YCTPOHCTBA BOJOBOJOB, BCACHIBAIOIIUX H HANOPHBIX
BOJIOTIPOBOJHBIX JIHHHH y IOXKapHBIX HAacocoB (IO KOJIbLIEBOH cxeMme),
OTKpPbIBAHHE 3JIEKTPHUECKONH 3aABHKKH Ha OOBOJHOH JIMHHHM y BOJO-
Mepa;

aBTOMATHYECKHH, JUCTAHUHMOHHBIN M PYYHOH IyCK MOXKAPHBIX HACO-
COB, 3JIEKTPOIIHTAHUE 3JEKTPOABHraTesel IMOXkKapHbIX HACOCOB OT JABYX
HE3aBUCHMBIX MCTOYHHKOB;

HaJIHyhe CXeMBl IIPOTHUBONOMKAPHOTO BOAONPOBOJA U HHCTPYKIHH
N0 3KCIIyaTallud HACOCHOH CTaHLHH H JP.

IIpn npueMKe B 3KCIIyaTalui0 aBTOMaTHYECKOH NOXKApHOH CHrHa-
JH3aLHUH CJelyeT IPOBEPHTH:

IPaBUJIBHOCTb pa3MellleHHs TOXKAapHBIX H3BelllaTesNeld Ha IMOTOJKe
NOMelleHHH (PacCTOssHHe MeXy HHMH JOJIXKHO OBbITb He OoJee, 4eM
3TO NPEeAYCMOTPEHO TEeXHHYeCKHMH YCJOBHSIMH); YCTAHOBKY IOXKap-
HBIX M3BelllaTesqell B IPOCTPAHCTBE MeXKJy IOIBECHBIM IOTOJKOM
H TIepeKpPBITHEM HJIH MOKDPHITHEM, KOJIHUeCTBO H3BeliaTejeil B 0JHOM
Jydye (He MeHee JBYX B OJHOM IOMeLIeHHH H He 6oJjiee YCTaHOBJIEHHOIO
KOJIMYecTBa MOKApPHBIX HM3BellaTeNedl AJs JaHHOH CHCTeMbI [OXKapHOH
CHIHANH3allii); YCTAHOBKY Ha KaxKJoe IOMellleHHe H Ha Kax/ible
10 nozkapHBIX H3BelaTesel OTBETBUTENbHBIX KOPOOOK;
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COOTBETCTBHE IIPOJIO2KEHHBIX 3JIEKTPONPOBOAOK, MHHHMAJIbHO HOIY-
CTHMBIX CEYEHHH JKMJ NPOBOAOB M KalbeJied M THIA MOXKAPHLIX H3Bella-
Teslell Klaccy 3aujuuiaeMblx nomenuieHuii mo «I[IpaBuiam ycrpoiicTBa
3JIEKTPOYCTAHOBOK>;

pa3MelleHHe IPUEMHOH CTaHIIMH B NOMEIIEHHH C KPYIJIOCYTOUHBIM
npebbiBaHHEM JIIOJell MJIH BBIBOJ, CHIHAJa O MOXKape HJIH HeHCIIPaBHO-
CTH Ha AUCHETUePCKHH MNYHKT, pa3fejbHyl0 BBIJAUy CHUTHAJOB OT IO-
JKapHbIX H3BellaTesNell H OXPaHHBIX AATYHKOB H JP.

HcnbiTaHne CHCTEMBI NOXKAPHOH CHIHAJU3ALHH CJaeAyeT NPOBOAUTH
B COOTBETCTBHH C TPeOOBaHHSIMH «BeIOMCTBEHHBIX TEXHHYECKHX YCJIO-
BHH HAa MOHTa), HCHOBITAHHA H cJady B SKCINIyaTallHI0O YCTaHOBOK
OXpaHHO# M noxapHoit curHanuzanun» BMCH 14-73.

Taxk xe 06cTOsITENBHO, C IPOBeicHHEM HCNLITaHUH Ha 3ddeKT ,u,eu-
CTBHS, cjelyeT NIPHHUMATh aBTOMAaTHYECKHe YCTAHOBKH BOJSHOrO, HeH-
HOro, ra3oBOr0 U NOPOIIKOBOTrO MOXKAPOTYLIEHHs, HAPYKHBIH NPOTHBO-
NOKapHBIH BOJONPOBOJ M TOXKapHbIe pe3epByaphl, CHCTEMbl OIOBelie-
' HUS JIIOJeH o moxKape.

[TpuHATHE B 3KCIJIyaTalHi0 CHCTEMBI NMOKAPHOH 3aLHTHl HAOJKHBI
0(OPMJIATLCS MeHNOAPSIAUUKOM aKraMu mo ¢opme Ne 24 rocapxcTpoi-
KoHTpoJs (mpunoxenue 1 CrpourenbHBIX HOPM u npaBua «IIpuemka
3[laHU# B SKCIJIyaTallMiO») N0 HOJANHCAHHS akTa pabouell KOMHCCHEH.

Bce BhIsiBIeHHBle HENOJENKH CBOJSATCS B €IHHBINA IepeuyeHb, KOTO-
pHIfl IpeficTaBisieTCs NpeacefaTenio pabouedl WM TrocygapCTBEHHOH
npuemouHoi koMmuccuu. OH paccmaTpuBaeT 3akJalueHHe paboueit Ko-
MHCCHH O F'OTOBHOCTH 06'b€KTa K IPHEMKe B KCILIyaTalluio, yCTaHABJIH-
BAaeT COOTBETCTBHE NPENbABIEHHOIO OOBEKTa YTBEPKACHHOMY NPOEKTY,
KayecTBO BBINOJHEHHHIX paboT H JaeT UM H B LeJIOM BCeMy O0OBeKTy
onenky. Ilo BbIIBIeHHBIM HefoueTaM INPHHUMAIOTCS pelleHHss 06 HX
YCTPaHEHHHU B COTJIACOBAHHBIE CO BCEMH 3aMHTEPeCOBAHHBIMH OpraHH34-
nuamMu cpoku. IlpencraBurens rocnoxHansopa, yiacTByouinii B pabo-
Te TOCYJapCTBEHHOH KOMHCCHH, 00513aH JeTaJbHO O3HAKOMHTBCS C Ie-
peuHeM HelO/le/IOK, NMPHJIOKEHHBIM K akTy pafoueii KOMHCCHH, W ITIpO-
BEpUTb Ha MeCTe HX YCTpaHeHHe.

Ecau mpezacraBuTeNb IOCIHOXKHAA30Pa YCTAHOBUT, YTO 3alpPOEKTH-
pPOBaHHAsl CHCTEMAa IPOTHBONOXKAPHOH 3auUTH HepaboTocmocoGHA
HJIM He YCTPaHeHBl HelOJeNKH, BIUSIONHe Ha obecreueHHe I0XKapHOM
6e30MacHOCTH JIIOJIef, M0XKapo- U B3PBIBOONACHOCTb 00'bEKTa, OH BIpa-
Be H3JIOXKHTh IpeJCcefaTeNio roCy1apCTBEHHO NPHEMOYHOH KOMHCCHH
cBOe 0coboe MHEHHe B MHCbMEHHOH (popMe U 0TKa3aThCs OT MOJMHCAHUSA
aKra.

AXT rocynapcTBeHHONH KOMMCCHH HOJIKEH NMOJIHCHIBATHCS MpPENCTa-
BUTEJIEM TOCIIOKHAA30pa NPH BHIIOJHEHHH BCEX Mep M CHCTEM IIPOTHBO-
NOXKAPHOH 3alUTHl B IIOJHOM 0ObeMe yTBepKAeHHOro mpoekra. Eciu
BBISIBJIEHHBIE HEJIOJENKH SIBJISIIOTCS He3HAUHTEJIbHBIMU B 00IIEH cHcTeMe
Mep moxKapHo¥ 6e30MacHOCTH H HMEIOTCSI TapaHTHiHBle MHCbMa 00 HX
yCTPaHEHHH C YKa3aHHEM KOHKDETHBIX CPOKOB H OTBETCTBEHHBIX HCIIOJI-
HHUTesNel (MHuChbMa MOJKHBI OBITH MOAMHCAHBI PYKOBOACTBOM CTPOHTEJNb-
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HOH M 3KCINIyaTHPyIOIleH OpraHH3anHuii, 3aKa3uukoM H nepeiaHbl
npejcenaTesio rocyapcTBeHHOH KOMHCCHH H B COOTBETCTBYIOLLYIO Op-
raHH3alMI0 NOCNOXKHA/A30pa), TO 3TH HEJOAENKH MOTYT GHTh BKIIOUEHH
B 00IIyI0O BeJOMOCTb HENOMAEJOK, NPHJIAraeMyio K akTy rOCyLapCTBeH-
HOH KOMHCCHH.

O cBoemM MOANHCAHMH (MM HENMOAMMCAHMM) aKTa rOCYyAapCTBEHHOH
KOMHCCHH 110 TIpHeMKe 06'beKTa B SKCIUTyaTallnio paGOTHHK TOCTIOKHA/-
30pa JIOKJaJAbIBaeT PAamOPTOM PYKOBOJHTENIO TOTO OpraHa rocroXKHa-
30pa, OT HMEHH KOTOPOro OH OBIIT BKJIOYEH B NPHEMOUYHYIO KOMHCCHIO.



NPUJIO)XEHUS

[Tpunoxenue 1

3unauenne layccoBoro umHTerpansa omu6ok (¢pynxkumu Kpamna)

A erfA A erfA A erfA A erfA
0,00 0,0000 0,50 0,5205 1,00 0,8427 1,50 0,9661
0,02 0,0216 0,52 0,5379 1,02 0,8508 1,562 0,9684
0,04 0,0451 0,54 0,5549 1,04 0,8586 1,54 0,9706
0,06 0,0676 0,56 0,5716 1,06 0,8661 1,56 0,9726
0,08 0,0901 0,58 0,5879 1,08 0,8733 1,58 0,9745
0,10 0,1125 0,60 0,6039 1,10 0,8802 1,60 0,9763
0,12 0,1348 0,62 0,6194 1,12 0,8868 1,62 0,9780
0,14 0,1569 0,64 0,6346 1,14 0,8931 1,64 0,9796
0,16 0,1790 0,66 0,6494 1,16 0,8991 1,66 0,9811
0,18 0,2009 0,68 0,6638 1,18 0,9048 1,68 0,9825
0,20 0,2227 - 0,70 0,6778 1,20 0,9103 1,70 0,9838
0,22 0,2443 0,72 0,6914 1,22 0,9155 1,72 0,9850
0,24 0,2657 0,74 0,7047 1,24 0,9205 1,74 0,9861
0,26 0,2869 0,76 0,7175 1,26 0,9252 1,76 0,9872
0,28 0,3079 0,78 0,7300 1,28 0,9297 1,78 0,9882
0,30 0,3286 0,80 0,7421 1,30 0,9340 1,80 0,9891
0,32 0,3491 0,82 0,7538 1,32 10,9381 1,90 0,9928
0,34 0,3694 0,84 0,7651 1,34 0,9419. 2,00 0,9953
0,36 0,3893 0,86 0,7761 1,36 0,9456 2,10 0,9970
0,38 0,4090 0,88 0,7867 1,38 0,9460 2,20 0,9981
0,40 0,4284 0,90 0,7969 1,40 0,9523 2,30 0,9989
0,42 0,4475 0,92 0,8068 1,42 0,9554 2,40 0,9993
0,44 0,4662 0,94 0,8163 1,44 0,9583 2,50 0,9996
0,46 0,4847 0,96 0,8254 1,46 0,9611 2,60 0,9998
0,48 0,5027 0,98 0,8312 1,48 0,9637 2,70 0,9999
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ITpuaoxenue 2

3aBHCHMOCTb BeJMUMH |1, M A OT KpuTepus Bi

Bi 251 W2 A, Az
1 2 3 4 5
0 1,5708 4,7124 —1,2735 0,4265
0,02 1,5830 4,7166 —1,2561 0,4256
0,06 1,6075 4,7251 —1,2213 0,4238
0,1 1,6320 4 7335 —1,1865 0,4220
0,14 Y 6547 4,7419 —1,1534 0,4204
0,18 1,6774 4,7502 —1,1203 0,4187
0,22 1,6992 4, 17585 —1,0895 0,4173
0,26 1 17203 4 7668 —1 0612 0,4162
0,3 1,7414 4, 7751 —1,0329 0,4151
0,34 1,761 1 4,7834 —1 ,0 101 0,4133
0,38 1,7808 4,7916 —0,9872 0,4114
0,42 1,7998 4,7996 —0,9656 0,4097
0,46 1,8182 4,8077 —0,9451 0,4081
0,50 1,8366 4,8158 —0,9246 0,4065
0,54 1,8539 4,8238 —0,9072 0,4051
0,58 1,8712 4,8318 —0,8899 0,4037
0,62 1,8879 4,8398 —0,8731 0,4020
0,66 1,9042 4,8477 —0,8568 0,4000
0,7 1,9203 4,8556 —0,8406 0,3980
0,74 1,9356 4,8634 —0,8259 0,3962
0,78 1,9509 4,8712 —0,8112 0, 3945
0,82 1,9658 4,8789 —0,7972 0, 13927
0,86 1,9803 4, 8866 —0,7941 0,3910
0,9 1,9947 4,8943 —0,7710 0,3892
0,94 2,0083 4,9019 —0,7592 0,3880
0,98 2 0220 4,9094 —0,7474 0,3867
1,00 2,0288 4,9132 —0,7415 0,3861
1,20 2,0871 4,9494 —0,6950 03176
1,40 2,1454 4,9856 —0,6485 0,3691
1,6 2 1975 *5,0204 —0,6089 0,3608
1,8 2,2432 5,0537 —0,5762 0,3527
2,0 2,2889 5,0870 —0,5435 0,3446
2,2 2 13223 5,1162 —0,5216 0,3374
2,4 2,3556 5,1454 —0,4998 0,3302
2,6 2,3890 5,1745 —0,4779 0,3229
2,8 2,4223 5,2037 —0,4561 0,3157
3,0 2,4557 5,2329 —0,4342 0,3085
3,2 2,4786 5,2571 —0,4191 0,3020
3,4 2,5016 5,2813 —0,4040 0,2955
3,6 2,5245 5,3056 —0,3889 0,2889
3,8 2,5475 5,3298 —0,3738 0,2824
40 2,5704 5,3540 —0,3587 0,2759
) 25871 5,3741 —0,3483 0.2705
4,4 2,6037 5 3942 —0,3378 0,2652
4,6 2,6204 5, 4142 —0,3274 0,2598
4,8 2,6370 5,4343 —0,3169 0,2545
5,0 2,6537 5,4544 —0,3065 0,2491
5,2 2,6663 54711 —0,2990 0,2445
5,4 2,6788 5,4878 —0,2916 0,2399
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TIpononKenHe npuJa. 2

2 3 4 5

5,6 2,6914 5,5045 —0,2841 0,2352
5,8 2,7039 5,6212 —0,2767 0 2306
6,0 2,7165 5 5378 —0,2692 0,2260
6,2 2, 7263 5, 5518 —0,2630 0,2218
6,4 2,7361 5,5658 —0,2567 0, 2176
6,6 2,7458 5,5798 —0,2505 0,2133
6,8 2,7556 5,5938 —0,2442 0,2091
7,0 2,7654 5,6078 —0,2380 0,2049
7,2 2 7732 5 6196 —0,2331 0,2018
74 2,7810 5,6314 —0,2281 0,1988
7,6 2,7888 5,6433 —0,2232 0,1957
- 1,8 2,7966 5,6651 —0,2182 0,1926
8,0 2,8044 5,6669 —0,2133 0,1895
8,2 2,8108 5,6770 —0,2093 0,1865
8,4 2,8172 5 6870 —0,2053 0,1835
8,6 2,8235 5 6971 —0,2014 0,1805
8,8 2,8299 5, 7071 —0,1974 0,1775
9,0 2,8363 5,7172 —0,1934 O 1745
9,2 2,8416 5,72569 —0,1900 20,1720
9,4 2,8469 5, 7346 —0,1866 0,1695
9,6 2,8522 5,7432 —0,1831 0,1670
9,8 2,8575 5,7519 —0,1797 0,1645
10,0 2,8628 5,7606 —0,1763 0,1620




2ev'0 8 L£93 0338y *HO=HD"HDOHD HOIrHLAQ
6.0 V'L 3992 8€9¢gy *HO*(*HD) "HO Helkg-H
8L¥0 &) 600€ 02s8¢ % e} IroO€H?g
=3 9., 00S¥ vE0bY L L 0L-g YNHHOMNEHGE HHEHI]
= gL', 280% ¥¥8%¥ kgt (UMHWHE) ©6-MIY HHEHAG
== 6LL 882¥ TL9¢e¥ Fhtt tViy (yMHISL) @6-Y HHEHAQ
e ¥L'L g1gy yreey Hpgwe, (ymHWHE) .g.-y HHEHAQ
- €6' €991 3L¥8% *HDOD HD v HoLOMY
181 8 331 0g18% *H* HOLHIANY
5 vLEY ¢01-9'€e YH*D000°HD LBLONBITHNY
= 3S'L 950¢ LL9%¢ HO*HDY® (*HD) *HD [-IroHeLHAN ‘LMD HMEOrHWY
9z7'0 8 9g1e 01-S¥ *HO=HD*HO*HO HD HAIPHN Y-
9 S 14 £ 4 I
sy | ) peier | [T

BuHadod gqrood
-0Md BeHArewdoy

-umoed  9HIIALY)

sHHRdOD BLOIID]

erdAwdod BeMOIRHWHY

g1091Md OHHBHOHIWHRY

€ QuHIWorHd] |

4109198 XMHOeuooaMdes unuidondarvedey

443



e 18°2 1929 YrLEY ....p._NI...,o.:U CGZ-O) ‘MMHAISLHLIE00 HHI0dDY)]
— 18°2 8119 £886¥ LT L 33-O) ‘MNHArAIMIAE00 HHOOdSY
£ £8°L yee8 LLLEY o T i 0Z-O) ‘UMHALALHLAEI0 HHI0dDY
SIH°0 8 3181 9¥10€ HOHD®(*HD) 1dumo prsgorunoduosyy
9¥€0 ) 0018 099¥¥ *(*HO)HD HOD® (*HD) HBLNO0EN]
5.€% 8 1€93 0285¥% “(*HD)O="HD HOIrHLAQOEL]
67€'0 g €993 86957 *HOHO® (*HD) nerfgoey]
8670 €8 ¥193 c16€e ‘H20°'4% : due yEgornLEnYy
62€°0 8 o = S (*HD)HOHD® (*HD) runoduoeHnYy
. ‘ (9dH1a1r)
= €8°L 768 016€¥ s il OfHIIIOL SOHIIIEU]]
: : (99HWHE)
% z8°L A (<} $098¥ b 7 (o OHHI'IOL SOHIIIEHT]
g¥5'0 8 8.€3 v96€7 *HDO=HOHO="HD IHHAEH]]
¥o1'0 L. 305y a6vY *Ho*(*HD)*HD HELId J-H
g8e0 g 098¢ 108%¥ *uo’ (*HO) *HD " HEONO J-H
19% ) 3% ¢01-31 : ‘H vodovog
]-roHR1AQ
= S¥'L 38¥ LL0gE HO®HD*(*HD) *HD ‘wdumo yegorniAq-H
9 S ¥ £ 4 I

¢ ‘rudu suHaKIorod[|

444



L6'0 . 28'8. [ 6L'Y

(e1
-49IfOE0IIAMIrHLE  ‘g-LdHID - nmag

-OrHLAQ-H ‘Q[-LdHIID HIMHOIHLE
‘Q'1g — IroArol  ‘G‘[g-IrOrrHIN
‘Q[-1BIOMBI'HLE  ‘G-LBLONBI'HLAQ

= Ll 8¥%93 0192¢€ G D -H) 81% IfWd 9reindogided
(91-g4qroe
-OIfINILHLE  (O]-LdHID HIHOIHL
3 ) . -£9-H  '$9-1dHID HHEHOIHIE ‘(]

= 9L 1081 189.% Wheylesgieg, -roAroL). IFWd draindosideg
(g-1dumd
ygorulAQoen  (09-1dumd pwEg
; AR -OIHIE ‘GQ-lBIINBIHLE ‘(g-LBLINE

= it 2991 G66.L8 O SH =5 -rHLAQ-H) W qrarrudogioed
= ge8l £220¢ HO*HO HO HD 1dund yagornuody -1
€890 ¢'s 0361 8€95¥ *HOHDO="HD : Harunody |
gS¥'0 QL. 0503 9.¥9% *HO*HOHD . Hewod[]
80 3 6L €93¢ 082Sy *HO® (*HD) *HD HELHJ[[-H
868°0 6'8 0SIT1 ¥1192 o'HDd ’ BHOI'HLE 9OHN(Q)
3.8 L 8LL ¢01-¥3 HO'HD I'OHBL3W ‘LdULD HAEOIHIdTY
8€€°0 g‘L 008 L9867 "HD HELOW
= 1L 00g¥ £0S0¥ *(*HD)'H’D IFOIHYY

9 g ¥ € 4 I

¢ ‘rrudn auHaKIrovOd]|

445




9gg'0 ) 08€1 01-1€ “(HO)"'H*D 1dud yaeornig

¥L'0 8 12¢1 FOILY *HO="HD HOIHLE

1070 0933 ¢01+2'93 *H*D00DHD LBLITEIHLE

9e¥0 €3yl e1eLy *HOHD HELE

22 $99¢ gbgey “H’ HEONAIOUNH]|

18 £9%9 188€¥ o i, 1uduud-1ye g

88€'0 18.€ LE0T¥ *HO'H"D rokro],

= : : ; ; -1rofrroL  {Q[-1rorHN “omémkoﬁmw
122 ¢eog 1899¢ S R T ) -rulkg-H) gi-d drerudosided

4 ; : : ! -HOLAMR  ‘(F-LrOLrHIN uom-._.m.mmmm
3L'L €163 vroge oyl -ru1hg-H) g-d dreindoaroed

— 192 giee 88¢8¢ ks ks Ty .E._as_smv Td awwwsm%%_wﬁaa

G : 3 ; . -HOLAME ‘ZQ-IroAIrol umﬁémawﬁmm
¥9'L 0363 VELSE bk 7 gy © e -ruikg-H) §-d ararudosioed

(21-891rro€0rrranruLe

”mﬂ-awmnu w_znoqw_;o-: {gZ-1roArr

— €L'L 00€€ LEL¥E el iy " iy ) %wqwaﬂ %&wmwmwﬁ\a

9 g v g 4 I

¢ 'rudo suHaXIrOYod] |

446



Jlureparypa

10.

11

12

13.
14.
15.
16.

17.

. Marepnans XXVI cwespa KIICC. — M.: IMoaurtuspar, 1981. — 223 c.
. [IpoxoBosbcTBennas nporpamma CCCP na mepuoxa 1o 1990 roga u Mepnl mo ee

peanusauun. Marepuans Maiickoro ITinenyma LIK KIICC 1982 roma. — M.: Ilo-
aut, 1982. — 112 c.

. O mepax no AajbHeiilieMy yJy4LIEHHIO NPOEKTHO-CMeTHOro Aeja. IlocraHoBieHHe

LIK KIICC u Cosera Munuctpos CCCP Ne 312 or 30 mapra 1981 r.

. Hacrasnenne mo opraHHsauuu paGoTsl opraHoB ['OCYAapCTBEHHOrO IOMKApHOrO

Haasopa. — M.: 1978.

. Opranusanus noxapHo-npoduiakTHuecKoii paGoThl. YueGHOoe mnoco6He AJMS MO-

JKapHO-TeXHHYecKHX yumaum. — M. Crpomitagar, 1976. — 334 c.

. TTonoxenne o T'ocynapcTBEHHOM MOXKapHOM Hajsope, yTBepikieHHoe IlocTaHOB-

sneanem Cosera MunucrpoB CCCP ot 26 mekaGpst 1977 r., Ne 1115.

.0 NpHeMKe B 3KCIJIyaTaluul0 3aKOHYEHHBIX CTPOHTEJbCTBOM o6bexkToB. [TocranoB-

nenne Cosera Munuctpos CCCP Ne 105 or 23 ausapsa 1981 r.

. PexoMenaanuu no pacuyery BEHTHJSIHOHHBIX YCTPOACTB NPOTHBOABIMHON 3alIHTHI

KHABIX 3aHuii. — M.: TocynapcTBeHHBIN KOMHTET 1O rpak/JaHCKOMY CTPOHTeJNb-
cTBy H apxutekType npu [ocerpoe CCCP, [IHUM3Ixkuauma, 1973. — 17 c.

. PyKoBOJCTBO 1O ONpee]eHHIO TpPeAesoB OTHeCTONKOCTH KOHCTPYKIHH, NpeesoB

pacnpocTpaHeHHsI OTHSl MO KOHCTPYKIMAM M TPYII BO3rOPaeMOCTH MaTepHAJIOB. —
M.: IIHUHUCK um. B. A. Kyueperko ['occrposs CCCP, 1981.—72 c.

CHuIl 1.01.01.82. CucTeMa HOPMATHBHBIX JOKYMEHTOB B CTPOHTenbcTBe. OCHOB-
Hble TOJIOKEHHSI.

CHull II-21-75. BeronHble H JKese300eTOHHble KOHCTPYKIHH. HoOpMbl mpoekTH-
pOBaHHSL.

CHHuIT II-J1.2-72. OGuiecTBeHHble 34aHus H coopyxeHnus. Hopmmel mnpoexkTuposa-
HHSL.

CHulT II-J1.1-71. )Kunsie 3pauus. HopMbl npoeKTHPOBAHHS.
CHuIT II-J1.16-71. KanyGer. HopMbl npoeKTHPOBaHHS.
CHulT 11-35-76. Korenpubie ycranoBkH. HopMBl npoekTHPOBaHHS.

CHull 1I1-69-78. Jleue6HO-nmpodunakTHyeckHe yupexiaenus. Hopmel mpoekTuposa-
HHS.

CHHuIT 11-90-81. ITpon3BOACTBeHHbIE 3/IaHAS MPOMBILIEHHBIX npeAnpusTuii. Hopmstl
MPOEKTHPOBAHHS.

447



18,
19.
20.

2%.
2.
23.
24.

25.

26.
27.

28.

29.

CHHuIT I1-2-80. ITpoTHBONOXKAapHEIE HOPMBI MPOEKTHPOBAHHS 3LAHHH H COOpYIKe-
HHIL. :
CHull 11-28-75. CanurapHO-TeXHHYECKOe 0GODYAOBaHHE 3LAHHI H COOpPYKEHHIL.
IlpaBusia NpPOH3BOACTBA H NPHEMKH pPaGoT.

CHuIl 11-104-76. CxnaacKkue 3/aHHS H COOpYXKeHHsI o6uiero HasHaueHHs. HopMal
NPOEKTHPOBAHHUS.

CHuIl 2.01.01-82. CrpoutesbHast KIHMAaTOJIOTHA H reodH3HKa.
CHuIT II1-3-79. CrpourtesnpHast Temao¢usuka. HopMbl mpOeKTHpPOBaHHUS.
CHuIT 11.J1.20-69. Teatps. HopMBl IpoeKTHPOBaHHS.

Crannapr COB 1000-78. TIpoTHBOMOXKAPHbIE HOPMbI CTPOHTENBHOTO NMPOEKTHPOBA-
HHSA. MeTOAbl HCIBITAHHA CTPOMTEJbHBIX KOHCTPYKIHH Ha OrHECTOHKOCTb.

YKasaHHS 1O ONpeJesIeHHI0 KaTeropuil MpOH3BOJACTB IO B3PLIBHOMH, B3PHIBOIOXKAp-
HOH M moxkapHoi omacHoctH (CH 463-74). — B kH.: CnpaBOYHHK [0 NOXKapHOI
6e30MaCHOCTH W NPOTHBONOMKAPHOH 3alHTe HA NPeJNpHATHAX XHMHYECKOH, Hed-
TenepepabaThiBalomeil H He(TeXHMHUECKOH npoMblIeHHOCTH. — M.: Xumus, 1975,
c. 43—46.

Kommapos 0. A. u ap. [Toxapuasi npoduiakTHKa CHCTEM OTOIVIEHHS] U BEH-
Tuasuua. — M.: BUTITII MBJ CCCP, 1981. — 368 c.

Poiitman M. 5. Tloxkapuas mnpoduiakTHKa B CTpPOMTeJbHOM fene. — M.:
BUIITII MBI CCCP, 1975. — 524 c.

Pomanenko II. H, Kommapos IO. A, bamkupues M. Il. Tepmoau-
HaMHMKa M Temjonepejaya B noxapuoM gere. — M.: BHIITIOI MBJ CCCP,
1977. — 416 c. :

Caseaben II. C. Opranusanmus paGoT NO NpeAyNpexXAeHHIO MOXKapoB Ha

oObeKkTax HapojHOro XxoasiictBa. — M.: W3n. JmTepartypsl MO CTPOHTENbCTBY,
1970. — 300 c.

-




OraasJieHue

TIpenucaosue

PA3JIEJI 1. OTHECTOMKOCTb 3[JAHUHA U COOPY)KEHUHU . .

I'naBa 1. OrHecTOHKOCTb CTPOHTEJNbHBIX KOHCTpYKIHil . . :
1.1. TIpHsHaky, XapakTepH3yIOlIHe OrHECTOHKOCTb crpomenbuux KOH-
CTPYKUHI H 3JaHHH . . : 4
1.2. DKkcnepHMeHTANBHOE onpe}leneﬂue cpakmqecxnx npeuenos OrHeCTOl-
KOCTH CTDOMTEJbHBIX KOHCTPYKIMI .

1.3. HcnbiTaHHe CTPOMTENbHBIX KOHCTPYKUMII Ha pacnpoc’rpanex—me ornst

InaBa 2. HopMHpoBaHHE OrHECTOHKOCTH KeJ1e300eTOHHBIX H KaMEHHBIX KOH-
CTPYKIHIH X i A S o C

21, TeH,ueHunn B o6nactn CTpOHTeJIbCTBa [+ HpHMEHeHHeM Kele306eTon-

HBIX H KaMeHHBIX KOHCTPYKUMH . . QRSN Al o e oA

2.2. OrHecTOHKOCTb Kej1e306eTOHHBIX KOHCprKunﬁ o e e el B

2.3. OrHecToKOCTh KaMeHHBIX KOHCTDYKIHH .

2.4. Mertoibl NMOBBILIEHHS OTHECTOHKOCTH KeNe306eTOHHEIX xoumpyxunn
TCnaBa 3. Hopanoaanne OPHECTOMKOCTH MeTaJ/UIHYECKHX H nepesauﬂux KOHCT-
pyKuuii . .

3.1. Buasl MeTa/uHuecKHX KOHCprKU.HH H HX OrHeCTOHKOCTb . .

3.2. Cnoco6bl NOBHILIEHHST OTHECTOHKOCTH MeTaJJIHYecKHX KOHCprxunﬁ

3.3. TloxkapHasi omacHOCTb JePeBSHHBIX KOHCTPYKUMH . . . . .

3.4. Cnoco6bl OrHe3alHTHl AEPeBSHHBIX KOHCTPYKIHH . . . .

ITnaBa 4. OcHOBE pacuera npejesoB OrHECTOHKOCTH CTPOHTENbHBIX KOHCTPYKIHM
4.1. ®akTOpHl, YUHTHIBAEMBIE MpH pacqere NpeJieIoB  OrHECTOMKOCTH
CTPOMTEJBHBIX KOHCTPYKUMH . . = TSl A A
4.2. TIpubauKeHHbIE METOABI PEIleHHsS TeNMJOTeXHHYecKOH 3ajaud . .
4.3. Pacuer TeMnepaTypHBIX moJjeii ¢ momompio O9BM . .

I'naBa 5. OcoGennocTu pacuera npenenos OrHECTOMKOCTH JKeJ1e306eTOHHBIX KOH-

CTPYKIHI SO S s RS J . ! Al ¥R
5.1. Cratuyecku onpenenumue nsm6aeMble xoncrpyxunu 06u1ee peme-
HHe CTaTHYecKoil 3ajaud . . St : AT %
5.2. Pacuer 1mpefesoB OrHECTOHKOCTH )Keuesoée'rouﬂmx 3JIEMEHTOB
C TPeXCTOPOHHHM oGorpeBoM (GaJsoK, pureseif, mporoHoB) . . . .
5.3. Pacuer mpenesioB OTHECTOHKOCTH MHOI‘OHyCTOTHbIX JKeJ1e300e TOHHBIX

IJIAT H HAacTHJOB . . S s et
5.4. Pacyer mnpeznesoB ormectofikocTH Komoms . . . . . .

w = N o w

—

15
16
24
25

27
27
31
36
38

46

46
55
67

75
75
77

80
84

449



I'maBa 6. OcobGenHocTH pacuera npenenon OTHECTOHKOCTH MeTaJIHYeCKHX
H JepeBSIHHbIX KOHCTPYKUHH
6.1. Pacuer mpezenos ornecmuxocm MeTaJmnqecxnx C'repxmesux 3ne-
MEHTOB, OGJ]HIIOB&HHHX OrHe3allUTHBIMH MaTepHaJaMu
6.2. Pacqe'r Npe/ieIoB OrHECTOHKOCTH JePeBSHHBIX CTepPXKHEeBBIX :-meMeH-
TOB 5 ¢ - < . . . « 1 . . . . . .

FnaBa 7. TpeGyembie mpejesisl OrHeCTOHKOCTH CTPOHTEJIBHEIX KOHCTPYKIIMil
7.1. Hopmupopanne TpeGyembix npene.nos OrHECTONKOCTH CTpOHTeJlele
KOHCTPYKIHH
7 Teopemqecxne npennocumm X Onpe.U.eJleHHlO Tpe6yemux npene.non
OrHECTOHKOCTH CTPOMTEIbHBIX KOHCTPYKIHi .

PA3JOEJI II. MJAHAPOBOYHBIE PEIIEHUS 3JAHUA U COOPY-

TCnaBa 8. BHyTpeHH;m NJIaHHPOBKA 3JaHHMH S Pk
8.1. IlpoTuBONOXKapHbIE OTCEKH . . S F AT
8.2. HopmupoBaHue NPOTHBOIOXKAapPHBIX orcexos .

8.3. TlpoTHBONMOXKapHBIe CEKIMH B NPOH3BOJCTBEHHBLIX 3nammx -
8.4. TIpoTHBONMOKAapHbIe CEKIHH B OOLIECTBEHHBIX M JKHJBIX 3JaHHUAX

Fnasa 9. IlporuBono:xapHble mperpajbl T R
. Buanl 4 HasHauenue npomaonox{apﬂux nperpau
. IlpoTHBONOXKAapHbIE CTEHb ;
. Tpanchopmupyembie npomsonomapnue neperopomm
. IIpotuBONOXKapHbIE MEPEKPBITHS £
. MecTHble NPOTHBONMOXKAPHBIE MPErpajbl

Taapa 10 3aumuTa NpoeMoB B NPOTHBONOXKADHBIX Nperpagax .

10.1. 3amura ABEpPHbHIX NMPOEMOB
10.2. 3amuTa OKOHHBIX IPOEMOB
10.3. 3amura TeXHOJOrHYECKHX npoeMOB

©©O©O©o
UIDJ*WM'—

Tnasa 11. [IporuBonokapHuiii 3aHaBec : . 5
11.1. Hasnayenue npoOTHBONOMKApPHOrO 3aHaBeca H Tpe6osax-nm K Hemy
11.2. YcrpoiicTBO NMPOTHBOMOKAPHOrO 3aHaBeca
11.3. Tenpenunu B obaacTu KOHCTPprOBaHHﬂ npomnonomapuoro sana-
Beca S B . sl o A
I'naBa 12. TlpoTuBonoxapHble pasphIBbl

12.1. HopmupoBaHHe NPOTHBOMOXKAPHHIX PaspHIBOB

12.2. O6ocHOBaHHEe BEeJHYHH NPOTHBONOXKAPHHIX Pa3pHIBOB

12.3. daxrTophl, BIHAIOIIHE HA BEJHYHHY npomaom»xapﬂux paspusoa
12.4. PacueT nmpOTHBOMOXKAPHOTO pa3phiBa 2 o €0 3 s

PA3 I EJI III. 3BAKYALLUA JIIOOEW U3 SHAHMH A COOPY)XEHUH
B CJIVYAE NO)KAPA
I'nasa 13. Ilpouecc sBakyanuu Jwojei
13.1. OcoGeHHOCTH JBHXKEHHS JIOAel npn aBaKyau.nu
13.2. TTapamerpbl ABHIKeHHS JIOACKHX NOTOKOB
13.3. Pacuer ¢akTHyecKOro BpPEeMEeHH 3BaKyallud
13.4. Pacuer HeoGX0AMMOro BpeMEHH 3BaKyallUH
13.5. HopmupoBaHue He06XOJHMOro BPEMEHH 3BaKyalHuH
I'nasa 14. HopmupoBanue Ko/HyeCTBa paamepoa aaaxyaunouuux BBIXO/I0B
H TPOTSKEHHOCTH MyTell SBaKyalHH BT 3 T
14.1. DBaKyalHOHHBIE BBIXOALI H NYTH

14.2. TlpuHUuNE HOPMHPOBAHHS KOJIHUECTBA ' Pa3MepoB 3BaKyauHOH-
HBIX BBIXOJOB H Pa3MepoB MyTell 3BaKyallHH AR T s s 4 1

450

89
89

93
100

100
101

105

106
106
110
111
117

122
122
124
141
145
146

150

150
158
160

164

164
167

174

177

177
179
182
194

198

199
199
201
205
211
228

230
230

233




I'naBa 15. O6bemHoO- nJlaHHpOBO‘-IHHe H KOHCprKTHBHHe pemeuna snaxyau.uon
HBIX NyTeHd H BBHIXOJ0B 3 e

15.1. TTomeuieHHss ¢ MacCOBBIM npe6uBaHneM moneﬁ

15.2. TIpousBoACTBeHHbIe NOMEIIEHHS ¢ .

15.3. DBakyauuoHHbIE KOpPUJ.OpH

15.4. JlecTHHLBI

15.5. Boixozst

15.6. Pasrpysounsie n.nom.a,u.xu u Gesonacsie 30HH

I'nasa 16. Opraﬂnsaunouuue Meponpmmm 1o 3auure .mop.eﬁ B 3/1aHHAX OT
noxapa : A ¥ b Sane
16.1. HanpaBJleHHa opraﬂuaanuonﬂux Meponpnmuu

16.2. CucTeMBl OMNOBEIIEHHS O MOXKape i

16.3. Tlnanel sBaKyanuu .

PA3OEJ IV. NPOTHBOAbIMHAS 3ALUTA 30AHUN

I'naBa 17. O6beMHO- nnaunponormue H KOHCTp)’KTHBHHe peulemm npomso,uum
HOM 3alUTHl 3MaHHH . 3 R

17.1. 3amura sTaxkeil U NOMELIEHUH OT 3aAbIMJIEHHS
17.2. TIpoTHBOABIMHAS 3alHTA JIECTHHI

Inasa 18. [lmmoynansionue ycTpoicTBa

18.1. CocrosiHHe HOPMHPOBAHHSA

18.2. TeopeTnueckue NpeANOCHIIKH 060CHOBARHS Tpe6yeM0ﬁ rmomazm
IIaXT ABIMOYAAJIEHHS B OJHO3TaXKHBIX GecOpHBIX 3JaHHAX

18.3. Ouenka (akTopoB, BJIHAIOIIHX Ha Tpe6yemylo 71013 1b m;moyna-
JISIIOUHX yCTPOHCTB s .
18.4. TlpakTHueckne pexomeﬂnauun

18.5. KoHCTPYKTHBHOE HCIOJIHEHHE numoynaumomnx ycrponcm

18.6. Mcnosnp3oBanne MeXaHHYECKHX CHCTEM JJIS Lesed JABMOYJaleHus
18.7. PekoMeHJanuH MO pacueTy MeXaHHYeCKHX CHCTeM [AbIMOY/aJeHHs

18.8. Pacyer mJomiaau numoynanmoumx OTBePCTHH JAJf NOJBAJbHBIX -

goMemenat oo ., 3

I'naBa 19. OcoGennocty npomBoanHoﬁ 3alUMTH 3/1aHHH NMOBBHILIEHHOH 3TaX-
HOCTH . - v
19.1. OCO6eHHOCTH 3/1aHUH TOBBIIIEHHOH 3TaXKHOCTH

19.2. Hanpasnenus npomaoanHou 3alIMTHl 3/aHHH NOBHILIEHHOf STaX-
HOCTH

19.3. Pacuer nonnopa Boanyxa B JIECTHHUHBeE KJeTKH 1 qu)roabxe
HIAXTHI
19.4. Pacuer crcreM numoynanenuﬂ

19.5. TpeGoBaHusi K pa3MeLIEHHIO H Koncrpymusnomy HCTIOMHEHHIO Me.
XaHHYEeCKHX CHCTeM NPOTHBOALIMHOM 3alIHTHI : i oA

PA3IOEJ V. OCOBEHHOCTH NMPOTUBOMO)XAPHON 3ALILUTHI XXH-
- BOTHOBOAYECKHX KOMIJIEKCOB

I'naBa 20. O6wemHO- nnaﬂnpoaotmue H KOHCprKTHBHble pememm XKHBOTHO-

BOJYECKHX KOMILJIEKCOB . : e A
20.1. TloxkapHasi omacHOCTb F T e A S AR
20.2. KoHCTPYKTHBHO- nnaunpoaoqﬂﬂe pelieHHss  JKHBOTHOBOJYECKHX
KOMIVIEKCOB Z et o R e N

TaaBa 21. DBakyauusi KHBOTHBIX
21.1. OcoGeHHOCTH 3BaKyaluH JKHBOTHBIX
21.2. [TapameTpsl ABHXKEHHS TPH 3BAKyalHH
21.3. TInanupoBoYHBIE, TEXHHUECKHE H opraﬂnsaunouﬂue pemem—m o6ec-
TNIeYHBAIOIHe YCNEelHYI0 9BaKyalHi0 XHBOTHBIX T e .

246

240
244
246
248
253
257

259

259
260
263

268

270

270
273

279
279
282
293
297
301
310
314

318

319
319

321

325
335

340

348

349
349

351
354
354
355
359

451



PA3,U.“EJI VI ﬂPOTHBOBSPblBHAﬂ 3ALIUTA 3JAHHUH H COOPY-
JXEHH v

I'naBa 22 HapameTpu B3pbIBa
22.1. Hasnauenue u o6sacTsb npumeﬂeﬂﬂa .nerxocépacunaeMb[x KOHCprK-
1117 A . ;
22.2. Pacuer n.nomann nerxoc6pacmnaemux KOHc'rpymmu
22.3. Pacuer TpeGyemoii nmjouain Jerkoc6pachiBaeMbiX KOHchmem

I'naBa 23. YcrpoiicTBo JerkocGpachiBaeMbiX xoucrpyxunﬁ
23.1. Buasl Jerkoc6pachiBaeMbIX KOHCTPYKUHH H HX 3¢)¢exmahoc1‘b
23.2. BoapeiictBue B3peIBa Ha JerkocOpackiBaeMble KOHCTPYKIMH

PA3 O EJI VII. HAD30P 3A HPOTI/IBOI'IO)KAPHOFI 3All.lHTOﬂ OBb-
EKTOB HAPOJHOI'o XO35MCTBA ;

Tnasa 24. O6Gumue cBefeHusi 0 HAA30pe
24.1. OcHOBHBIE HOPMAaTHBHBIE noxymemu
24.2. Hanpasiiennss U BHAB HajA30pa ;
24.3. KoHTpOJIb 32 BHINOJHEHHEM NpeiNHCaHuil rocnonma;mopa

I'naBa 25. OcoGeHHOCTH Ha/A30pa 3a MPOEKTHHIMH OpPraHH3aIHsSMH
25.1. Opranusanus Haj3opa 3a npoexmbmu OpraHH3aIHsIMH
25.2. Dransl npoBEpPKH AL
25.3. MeToauKa NPOBEPKH npoex’mou uoxymemauuu

I'naBa 26. OcoGeHHOCTH HaJA30pa 3a HOBOCTPOHKaMH
26.1. TloxkapHast omacHOCTb HOBOCTPOEK
26.2. Oprannsanus HaA30pa 3a HOBOCTPOHKaMH
26.3. MeroaHKa NOXKAapHO-TeXHHYECKOro 00c/ef0BaHUs
26.4. TlpueMKa OGBEKTOB B SKCIIyaTallHIO ‘

[Tpunoxenus
Jlurepatypa

365
365

365
369
381

383
389
394

398

399
399
403
405

408
408
409
414

419
419
421
425
430

440
447

-

L2 ¢ i



HowAdood

HHHIXAd00D Axdasd B-¢1 0cy
L HOMdh , uoduah | Axdesd B-p| gzog
XHIMOIBI BT AONIY BOXHOIBI' e Y AOWRY A€HHD B-/ €83
1p°n p°n Axdagd B-g] 8132
B =3 DB o ] oe (¥'6)
“+ 2 4  d+(I—RIN + @ 4  4+(I—RIN erdndog| ¥l
0¢ 0¢
"X"nod ..“~'|=oﬂ
1 T= 1 2 T i
i
.. 8-01-0631-1:01-GLG'T ¥8¢ foe i i s—01-06°1-101-GL8T - ¥8€ s Axdogd
yo1-0¥8 g vo1°0¥8 S wiod1d g—1 €6
NN Y..... | s MR R e 004dS00+™)  _am, | fxdowo w-p1| 8
" 2 1
SA/HMH0T995=" J/HMH01°9'%g=""| Axdesd B-¢| #8
arindod
qlBLHR 13AYarD) OHEBLEHINEH dowon ennredi)
‘exodin)

WILVRINO JI9HHIhIWVE



Hon. x cB. naany, 1985, nos. 18

BOPUC BACWJIBEBHUY T'PYUIEBCKHH
AHATOJIMM WBAHOBHY SIKOBJIEB
HJIbSI HUKOJIAEBUU KPUBOIIEEB
EBTEHHUM THMO®EEBHUY IIIYPUH
HHUKOJIAVT TPUTOPbEBHUY KJIUMYIIUH ,
[MO)KAPHASI TTPOOUJIAKTHKA B CTPOUTEJIbCTBE

YueOHHK
Pesakrop M. B. Tapeesa
Texunueckuii penakrop M. 10. Manyksn
Koppektop H. O. Kaaccen

JI-57651 Cpano B Ha6op 22.06.1984 r. Tloan. n ney, 16.12,

1985 r. ®opmar 6ymarn 60x90!/,6.
Bymara THOOrp. Ne 2 ITeu. n. 28,5 Yu.-u3nx. a. 27, 4 Tupax 3

000 sx3. Ilena 95 kom. 3akas 1851

Tunorpadus TnasmocceTpos
r. Mocksa, yua. Pacnaeruna, 24



	a0001
	a0002
	a0003_1L
	a0003_2R
	a0004_1L
	a0004_2R
	a0005_1L
	a0005_2R
	a0006_1L
	a0006_2R
	a0007_1L
	a0007_2R
	a0008_1L
	a0008_2R
	a0009_1L
	a0009_2R
	a0010_1L
	a0010_2R
	a0011_1L
	a0011_2R
	a0012_1L
	a0012_2R
	a0013_1L
	a0013_2R
	a0014_1L
	a0014_2R
	a0015_1L
	a0015_2R
	a0016_1L
	a0016_2R
	a0017_1L
	a0017_2R
	a0018_1L
	a0018_2R
	a0019_1L
	a0019_2R
	a0020_1L
	a0020_2R
	a0021_1L
	a0021_2R
	a0022_1L
	a0022_2R
	a0023_1L
	a0023_2R
	a0024_1L
	a0024_2R
	a0025_1L
	a0025_2R
	a0026_1L
	a0026_2R
	a0027_1L
	a0027_2R
	a0028_1L
	a0028_2R
	a0029_1L
	a0029_2R
	a0030_1L
	a0030_2R
	a0031_1L
	a0031_2R
	a0032_1L
	a0032_2R
	a0033_1L
	a0033_2R
	a0034_1L
	a0034_2R
	a0035_1L
	a0035_2R
	a0036_1L
	a0036_2R
	a0037_1L
	a0037_2R
	a0038_1L
	a0038_2R
	a0039_1L
	a0039_2R
	a0040_1L
	a0040_2R
	a0041_1L
	a0041_2R
	a0042_1L
	a0042_2R
	a0043_1L
	a0043_2R
	a0044_1L
	a0044_2R
	a0045_1L
	a0045_2R
	a0046_1L
	a0046_2R
	a0047_1L
	a0047_2R
	a0048_1L
	a0048_2R
	a0049_1L
	a0049_2R
	a0050_1L
	a0050_2R
	a0051_1L
	a0051_2R
	a0052_1L
	a0052_2R
	a0053_1L
	a0053_2R
	a0054_1L
	a0054_2R
	a0055_1L
	a0055_2R
	a0056_1L
	a0056_2R
	a0057_1L
	a0057_2R
	a0058_1L
	a0058_2R
	a0059_1L
	a0059_2R
	a0060_1L
	a0060_2R
	a0061_1L
	a0061_2R
	a0062_1L
	a0062_2R
	a0063_1L
	a0063_2R
	a0064_1L
	a0064_2R
	a0065_1L
	a0065_2R
	a0066_1L
	a0066_2R
	a0067_1L
	a0067_2R
	a0068_1L
	a0068_2R
	a0069_1L
	a0069_2R
	a0070_1L
	a0070_2R
	a0071_1L
	a0071_2R
	a0072_1L
	a0072_2R
	a0073_1L
	a0073_2R
	a0074_1L
	a0074_2R
	a0075_1L
	a0075_2R
	a0076_1L
	a0076_2R
	a0077_1L
	a0077_2R
	a0078_1L
	a0078_2R
	a0079_1L
	a0079_2R
	a0080_1L
	a0080_2R
	a0081_1L
	a0081_2R
	a0082_1L
	a0082_2R
	a0083_1L
	a0083_2R
	a0084_1L
	a0084_2R
	a0085_1L
	a0085_2R
	a0086_1L
	a0086_2R
	a0087_1L
	a0087_2R
	a0088_1L
	a0088_2R
	a0089_1L
	a0089_2R
	a0090_1L
	a0090_2R
	a0091_1L
	a0091_2R
	a0092_1L
	a0092_2R
	a0093_1L
	a0093_2R
	a0094_1L
	a0094_2R
	a0095_1L
	a0095_2R
	a0096_1L
	a0096_2R
	a0097_1L
	a0097_2R
	a0098_1L
	a0098_2R
	a0099_1L
	a0099_2R
	a0100_1L
	a0100_2R
	a0101_1L
	a0101_2R
	a0102_1L
	a0102_2R
	a0103_1L
	a0103_2R
	a0104_1L
	a0104_2R
	a0105_1L
	a0105_2R
	a0106_1L
	a0106_2R
	a0107_1L
	a0107_2R
	a0108_1L
	a0108_2R
	a0109_1L
	a0109_2R
	a0110_1L
	a0110_2R
	a0111_1L
	a0111_2R
	a0112_1L
	a0112_2R
	a0113_1L
	a0113_2R
	a0114_1L
	a0114_2R
	a0115_1L
	a0115_2R
	a0116_1L
	a0116_2R
	a0117_1L
	a0117_2R
	a0118_1L
	a0118_2R
	a0119_1L
	a0119_2R
	a0120_1L
	a0120_2R
	a0121_1L
	a0121_2R
	a0122_1L
	a0122_2R
	a0123_1L
	a0123_2R
	a0124_1L
	a0124_2R
	a0125_1L
	a0125_2R
	a0126_1L
	a0126_2R
	a0127_1L
	a0127_2R
	a0128_1L
	a0128_2R
	a0129_1L
	a0129_2R
	a0130_1L
	a0130_2R
	a0131_1L
	a0131_2R
	a0132_1L
	a0132_2R
	a0133_1L
	a0133_2R
	a0134_1L
	a0134_2R
	a0135_1L
	a0135_2R
	a0136_1L
	a0136_2R
	a0137_1L
	a0137_2R
	a0138_1L
	a0138_2R
	a0139_1L
	a0139_2R
	a0140_1L
	a0140_2R
	a0141_1L
	a0141_2R
	a0142_1L
	a0142_2R
	a0143_1L
	a0143_2R
	a0144_1L
	a0144_2R
	a0145_1L
	a0145_2R
	a0146_1L
	a0146_2R
	a0147_1L
	a0147_2R
	a0148_1L
	a0148_2R
	a0149_1L
	a0149_2R
	a0150_1L
	a0150_2R
	a0151_1L
	a0151_2R
	a0152_1L
	a0152_2R
	a0153_1L
	a0153_2R
	a0154_1L
	a0154_2R
	a0155_1L
	a0155_2R
	a0156_1L
	a0156_2R
	a0157_1L
	a0157_2R
	a0158_1L
	a0158_2R
	a0159_1L
	a0159_2R
	a0160_1L
	a0160_2R
	a0161_1L
	a0161_2R
	a0162_1L
	a0162_2R
	a0163_1L
	a0163_2R
	a0164_1L
	a0164_2R
	a0165_1L
	a0165_2R
	a0166_1L
	a0166_2R
	a0167_1L
	a0167_2R
	a0168_1L
	a0168_2R
	a0169_1L
	a0169_2R
	a0170_1L
	a0170_2R
	a0171_1L
	a0171_2R
	a0172_1L
	a0172_2R
	a0173_1L
	a0173_2R
	a0174_1L
	a0174_2R
	a0175_1L
	a0175_2R
	a0176_1L
	a0176_2R
	a0177_1L
	a0177_2R
	a0178_1L
	a0178_2R
	a0179_1L
	a0179_2R
	a0180_1L
	a0180_2R
	a0181_1L
	a0181_2R
	a0182_1L
	a0182_2R
	a0183_1L
	a0183_2R
	a0184_1L
	a0184_2R
	a0185_1L
	a0185_2R
	a0186_1L
	a0186_2R
	a0187_1L
	a0187_2R
	a0188_1L
	a0188_2R
	a0189_1L
	a0189_2R
	a0190_1L
	a0190_2R
	a0191_1L
	a0191_2R
	a0192_1L
	a0192_2R
	a0193_1L
	a0193_2R
	a0194_1L
	a0194_2R
	a0195_1L
	a0195_2R
	a0196_1L
	a0196_2R
	a0197_1L
	a0197_2R
	a0198_1L
	a0198_2R
	a0199_1L
	a0199_2R
	a0200_1L
	a0200_2R
	a0201_1L
	a0201_2R
	a0202_1L
	a0202_2R
	a0203_1L
	a0203_2R
	a0204_1L
	a0204_2R
	a0205_1L
	a0205_2R
	a0206_1L
	a0206_2R
	a0207_1L
	a0207_2R
	a0208_1L
	a0208_2R
	a0209_1L
	a0209_2R
	a0210_1L
	a0210_2R
	a0211_1L
	a0211_2R
	a0212_1L
	a0212_2R
	a0213_1L
	a0213_2R
	a0214_1L
	a0214_2R
	a0215_1L
	a0215_2R
	a0216_1L
	a0216_2R
	a0217_1L
	a0217_2R
	a0218_1L
	a0218_2R
	a0219_1L
	a0219_2R
	a0220_1L
	a0220_2R
	a0221_1L
	a0221_2R
	a0222_1L
	a0222_2R
	a0223_1L
	a0223_2R
	a0224_1L
	a0224_2R
	a0225_1L
	a0225_2R
	a0226_1L
	a0226_2R
	a0227_1L
	a0227_2R
	a0228_1L
	a0228_2R
	a0229_1L

